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KIM APPLICATION NOTE #2

INTERVAL TIMER OPERATION

1. Capabilities

The KIM Interval Timer allows the user to specify a preset count and a
clock divide rate by writing to a memory location. As soon as the write occurs,
counting at the specified rate begins. The timer counts down at the clock
frequency divided by the divide rate. The current timer count may be read at
any time. At the user's option the timer may be programmed to generate an
interrupt when the counter counts down past zero. When a count of zero is
passed, the divide rate is automatically set to 1 and the counter continues to
count down at the clock rate starting at a count of FF (-1 in two's complement
arithmetic). This allows the user to determine how many clock cycles have passed
since the timer reached a count of zero. Since the counter never stops, continued

counting down will reach 00 again then FF and the count will continue.

2. Operation

a. Loading the timer

The divide rate and interrupt option enable/disable are programmed by
decoding the least significant address bits. The starting count for the timer

is determined by the value written to that address.
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Writing to Address Sets Divide Ratio To Interrupt Capability Is
1704 1 Disabled
1705 8 Disabled
1706 04 Disabled
1707 1024 Disabled
170C 1 IEnabled
17CD 8 Enabled
170E 04 Enabled
170F 1024 Lnabled

b. Determining the timer status

After timing has begun, reading address location 1707 will provide the
timer status. If the counter has passed the count of zero, bit 7 will be set to 1,
otherwise, bit 7 (and all other bits in location 1707) will be zero. This allows
a program to '"watch' location 1707 and determine when the timer has timed out.

c. Reading the count in the timer

If the timer has not counted past zero, recading location 1706 will provide
the current timer count and disable the interrupt option; reading location 170E will
provide the current timer count and enable the interrupt option. Thus the interrupt
option can be changed while the timer is counting down.

If the timer has counted past zero, reading either memory location 1706 or
170E will restore the divide ratio to its previously programmed value, disable the

interrupt option and leave the timer with its current count.
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d. Using the interrupt option

In order to use the interrupt option described above, line PB7 (application
connector, pin 15) should be connected to either the TRQ (Expansion Connector,
pin 4) or NMI (Expansion Connector, pin 6) pin depending on the desired
interrupt function. PB7 should be programmed as an input line ( it's normal
state after a RESET).

NOTE: If the programmer desires to use PB7 as a normal I/0 line, the

programmer is responsible for disabling the timer interrupt option
(by writing or reading address 1706) so that it does not interfere
with normal operation of PB7. Also, PB7 was designed to be wire-ORed
with other possible interrupt sources; if this is not desired, a 5.1K
resistor should be used as a pull-up from PB7 to +5v. (The pull-up

should NOT be used if PB7 is connected to NMI or IRQ.)
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