
  



  



  



  



  



  

Timer Counter Module
Challenge statement: - choose one 
or many

● Wake up after a time or
● Create timed events or
● Create events at regular intervals or 
● Count events for a time or
● Count determined number of events or
● Capture time between events or
● Capture elapsed time or
● Start processes at determined times
● Use your imagination – loop back to start



  

Count

Compare

Capture

Wake Up



  

Timer_A3 modules in MSP430FR2433



  



  



  



  

The “modify pin” action is a very powerful capability. Using the timer’s compare feature, we can
create sophisticated PWM waveforms and/or trigger Analog/Digital Conversions

Add another
Register



  

Remember:
• Timer0 means it’s the first instance of Timer_A on the device.
• _A3 means that it’s a Timer_A device and has 3 capture/compare registers (CCR’s)
• The clock input, in this example, can be driven by a TACLK signal/pin, ACLK, SMCLK 
or another internal clock called INCLK.
• The clock input can be further divided down by a 5-bit scalar.
• The TA0IE interrupt enable can be used to allow (or prevent) an interrupt (TA0IFG) 
from reaching the CPU whenever the counter (TA0R) rolls over.



  



  



  Using Compare mode (Up and Up/Down)



  

Continuous Mode Example: TA0



  



  



  



  

Continuous Mode:  Timer1_A3 – using TA1



  

16 bit arithmetic

  F000
+ A000
 19000
  9000

More than 16 bit result, so answer just ‘wraps around’
Final answer is 9000

0000

TIMER0_A1_ISR

0000
0000

5000 F000 9000

A000



  



  
Interrupt



  

Count Up Mode – Interrupt & Zero when TA0 == CCR0 



  

Same: Count Up Mode – Interrupt when TA1 == CCR1 

Note the designation of TA1 instead 
of TA0



  Mainly with PWM



  

Using the second register with the Capture feature allows the contents of 
the Counter to be captured (the Counter value is copied into the Capture 
register with no latency and very low power)

When a Capture Input signal occurs, the value from the Counter Register 
(TAR) is copied into the capture register (i.e. CCR)



  

Summary Example: Timer0_A3 Summary

Remember:
• Timer0 means it’s the first instance of Timer_A on the device.

• _A3 means that it’s a Timer_A device and has 3 capture/compare registers (CCR’s)

• The clock input, in this example, can be driven by a TACLK signal/pin, ACLK, SMCLK 
or another internal clock called INCLK.

•  The clock input can be further divided down by a 5-bit scalar.

•  The TA0IE interrupt enable can be used to allow (or prevent) an interrupt (TA0IFG) 
from reaching the CPU whenever the counter (TA0R) rolls over.



  

Timer_A3 Summary



  

Timer_A3 Compare Mode Summary

CAP=0 (Capture off)
● Compare mode on
● If CCR = TAR (named EQU0):

 Interrupt occurs (if enabled)
 OUT is set/reset/toggled

● OUT can be:
Connected to pin (TA0.0)
Routed to peripherals
OUT bit can be polled

● Many OUT signal options
(up to 7 options)



  

Timer_A3 Capture Mode Summary

Measure ‘split’ times

i.e. Capture the value of the TAR
when Input signal occurs



  

TAR

CCR0

CCR1

CCR2



  



  



  



  

TIMER0_A0_VECTOR is exclusively used for the CCR0 capture/compare event. Since CCR0 has the capability to 
reset the timer in up or up/down mode and therefore define the timer cycle, it has been given an own, higher priority 
interrupt. The CCIFG bit in CCTL0 is also automatically reset when entering this ISR, as there is only one possible reason 
for this interrupt.

On A1_VECTOR, you'll have to check what was causing the interrupt and manually clear the IFG bits (or any 
access, read or write, of the TAIV register automatically resets the highest pending interrupt flag). If another interrupt flag 
is set, another interrupt is immediately generated after servicing the initial interrupt.

The separate A0_VECTOR allows extremely short reaction times to the CCR0 event, which is necessary for 
controlling a PWM duty-cycle change or other situations.



  



  

TAR

CCR



  

View Timer0_A3 Example:   msp430fr243x_ta0_08A.c
M6V2 video
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