COPS™ Interrupts

This brief describes in detail the timing requirements perti-
nent to COPS interrupts. Figure 1 shows a typical enable-in-
terrupt sequence in relation to the SK (Instruction Cycle)
Clock. The SK clock is actually derived afrom the ¢1 clock
which is 180° out of phase with the ¢2 clock. It is the $1 and
¢$2 clocks to which all operation is referenced but for our
purposes the SK will suffice. Program instructions are read
on a rising ¢1 edge and executed during the 1, $2 cycle
time. Here we see the EN register interrupt enable bit EN2
being set with an LEI instruction. Interrupts are actually en-
abled on the ¢2 leading edge of the second byte of the
instruction point @. Timing for an INTERRUPT DISABLE is
essentially the same.

The interrupt line is sampled on the leading edge of ¢1 as
shown and interrupts are recognized if the minimum setup
and hold times shown are satisfied. Note that the guaran-
teed times are longer than the typicals. The interrupt signal
conditioning circuitry contains a falling edge detection circuit
(a one shot) which requires that in addition to meeting the
setup and hold times, the enable interrupt bit EN1 must
have been turned on sometime before the end of the WIN-
DOW of OPPORTUNITY shown. If not, the interrupt will be
missed and another high to low IN1 transition will be re-
quired. EN1 is automatically disabled upon interrupt recogni-
tion at point ®. Note that although the interrupt is recog-
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nized at point ® it will not be acted upon until all successive
transfer of control instructions are executed as defined in
the data sheets.

Because of gate delays it is doubtful that if an interrupt had
been generated in time to meet the leading ¢ 1 edge at point
® that the EN1 enable bit would have been on in time to
meet the WINDOW of OPPORTUNITY.

By doing a worst case analysis one can see that in order to
guarantee reception of an asynchronous interrupt IN1 must
remain low for at least 2 instruction cycles. The analysis is
as follows. Assuming that interrupts had been enabled prior
to point @, if the interrupt arrives a little after point © it will
not satisfy the minimum setup requirements bringing us up
to a point ® our total elapsed time becomes ® — © = 2
teye

In a dual COPS the interrupt sequence is the same except
that now an instruction cycle time is made up of both a
Processor X and a Processor Y instruction execution cycle.
With one ¢1 and ¢2 clock per processor execution cycle
itne instruction cycle time is made up of 2 ¢1’s and ¢2’s.
Therefore 1 instruction cycle time in a dual COPS is equiva-
lent to 2 instruction cycle times in a single COPS as far as
$1’s, $2’s and interrupts are concerned.
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FIGURE 1. COP Interrupt Diagram
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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