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Timers on the 68HC11
Always-running counter (2 MHz, 16-bit)
Port A (0x1000): I (0-2), O (3-6), I/O (7)
Main functions

Output compare: set flag (optional interrupt) 
when timer reaches a certain value

Can also automatically set/clear/toggle output bits
Input capture: set flag (optional interrupt) when 
input bit rises/falls

Also record timer value
Pulse accumulator: count external events
Real-time interrupt: periodic interrupt generator
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Example of Real-time interrupt
Interrupt vector jump table for Real-
Time Interrupt (RTI) is at 0xEB-0xED
Interrupt rate is set in pactl (0x1026)
Must also set RTI bit in tmsk2 (0x1024)
Must clear RTI flag in tflg2 (0x1025) 
after each RTI

Flag is cleared by writing a 1 to that bit
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tmsk2

MOTOROLA M68HC11 Reference Manual Rev. 5
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tmsk2 – continued 

MOTOROLA M68HC11 Reference Manual Rev. 5

Use ‘I’ command 
in WBUG11 to set 
this for Fox11 (in 
normal expanded 

mode)
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tflg2

MOTOROLA M68HC11 Reference Manual Rev. 5
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pactl

MOTOROLA M68HC11 Reference Manual Rev. 5
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pactl – continued 

Fox11
MOTOROLA M68HC11 Reference Manual Rev. 5
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RTI example description
Start at 01, count up to BCD overflow
Increase count once per second
Display will stop at 99

9

Program outline
Main program sets up then

display number until number == 0
number is read by main, written by 
interrupt service routine

Interrupt service routine (ISR) gains 
control when real time interrupt (RTI) 
fires

Will count 61 times through for 1 second
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RTI example
Example code on website

rti.s
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Example details
Why the 61?

16.38 ms x 61 counts = 0.99918 seconds
Only a 0.82 ms error
Close enough for our purposes

More accurate than timing loops
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References for Final Lab
Output compare system

Motorola Reference Manual (Rev. 6)
Sections of Chapter 10

10.2, 10.3 (skim figure 10-1)
10.4

focus on logic/registers
skip or skim timing/circuits, skip 10.4.3
Table 10-1 (briefcase crystal is 8 MHz)

10.6 (skip 10.6.2 and 10.6.3)


