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Interrupts

Interrupts provide external logic with a means of modifying the sequence in
which programs are executed by a microprocessor.

Without interrupts, external logic has no way of directly controlling program
execution sequences. Without interrupts, an external device that requires execution of
some specific program must attract the microprocessor’s attention by modifying some
suitable external status flag. The external logic must then wait until the microprocessor
gets around to checking the status flag. This is referred to as ““polling.”” Polling is fre-
quently used in simple microcomputer configurations. But polling will not work when an
external device needs the microprocessor’s immediate attention. By the time the
microprocessor gets around to checking the external device’s status flag it may be too
late. Data that the external device had ready for the microprocessor may have been
overwritten:; information the external device needed from the microprocessor may not
have arrived in the allotted time; or perhaps the microprocessor has continued to
execute some 1/0 operation long after the external device detected a fatal error and tried
to report it. These are three typical examples of situations where external logic must take
an active role, forcing the microprocessor to stop whatever it is doing and attend to some
more pressing need. Interrupts are the mechanism used by external logic to achieve this
goal.



12-2 Z8000 Assembly Language Programming

INTERRUPT ENABLE

External logic transmits interrupt requests to the microprocessor via appropri-
ate signals, generally referred to as “Interrupt Request’’ signals. The microprocessor
tests these interrupt request signals once during the execution of every instruction.
Some interrupts can be enabled or disabled under program control; others cannot.
The microprocessor ignores a disabled interrupt request; it services an enabled inter-
rupt requests as follows:

|. It stops executing the current program.

2. It executes a special program that caters to the needs of the interrupting exter-
nal logic.

3. It continues executing the current program from the point where the interrupt
occurred.

Interrupt Acknowledgment

Step 1 above is frequently referred to as the Interrupt Acknowledge step. Dur-
ing an interrupt acknowledgment the microprocessor must save the program counter
and the Flag and Control Word contents on the stack. The program counter addresses
the next sequential instruction; this is the instruction which would have been executed
had the interrupt not occurred. This is also the instruction which will be executed as
soon as the interrupt has been serviced in Step 3. For Step 2, execution branches to a
special program dedicated to a particular interrupt being acknowledged.

Interrupt Service Routine

The program executed on behalf of the acknowledged interrupt is referred to as
an interrupt service routine. This routine normally begins by saving additional infor-
mation, information that was not automatically saved during the acknowledgment pro-
cess. For example, the contents of all CPU registers are frequently pushed onto the
stack before any register contents are modified by the body of the interrupt service
routine. The interrupt service routine then performs operations required by the
acknowledged interrupt.
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