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2.2 Computer architecture

An interrupt vector table contains the address pointer for the interrupt
service routines associated with each of the 256 available interrupts. The

interrupt vector table is usually located in low memory. Interrupt vectors 0
to 31 are usually reserved for microprocessor interrupts. The remainder can

be used for hardware or software interrupts.

The interrupt type number
determines its place within the
interrupt vector table and its
priority (with the exception of the
NMI interrupt (2), but has the
highest priority due to its direct
connection with the CPU).

Microprocessor interrupts are
divided into fault, trap or abort
conditions. For fault conditions,
the instruction that caused the
fault is retried after the interrupt
service routine has been
executed. For trap conditions, the
next instruction in the program
being run by the CPU is executed
after execution of the interrupt
service routine. Abort conditions
stop the main program execution
entirely necessitating a restart of
the program.

Vector
32-255

17-31
16
14-15
13

12
10-11
9

O = N W H» OO N

Interrupt

Available for software and
hardware interrupts

Reserved

Coprocessor error
Reserved

General protection fault
Stack fault

Reserved

Hardware keyboard
Hardware timer
Coprocessor not available
Invalid opcode

Print screen

Overflow

Breakpoint

NMI

Debug/single step
Divide error

The IF flag is used to control whether or not hardware interrupts can
be processed. When a hardware interrupt is recognised, the CPU clears
the IF flag automatically, but this can be reset by the interrupt service
routine if additional higher priority hardware interrupts are to be serviced
during processing of the interrupt service routine.

trigger this interrupt.

The non-maskable interrupt (NMI) is a special hardware interrupt that is
connected to the NMI pin of the CPU. The NMlI is assigned an interrupt number
of 2, although, since it cannot be masked by other interrupts, it effectively has
the highest priority and is designed to be recognised in the shortest possible
time. Conditions such as a power failure or memory read or write errors typically
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2.2.12 Interrupts
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Servicing of I/O devices is usually done using interrupts. When an
interrupt signal is received, the CPU suspends its activities and runs an
interrupt service routine or interrupt handler. After the interrupt
service routine has finished executing, normal execution is resumed.

There are three types of interrupts:

1. Microprocessor interrupts

These interrupts are initiated by
various error conditions (such as
a division by zero or arithmetic
overflow). These interrupts are
also known as processor
exceptions.

2. Hardware interrupts

These interrupts are physically
wired into the microcomputer.
A special NMI interrupt has the
highest priority and cannot be
masked out by other interrupts.
It is processed during critical
hardware events such as a
power loss.

3. Software interrupts

These interrupts are initiated by
software to perform various
operations such as writing to a
disk file, reading from the serial
port etc. These built-in interrupt
handling routines are a part of the
computer’s BIOS - Basic
Input/Output Services.

Interrupts are handled on a
priority basis. The interrupt
number determines its priority.
High level interrupts cannot
themselves be executed if a lower
level or high priority interrupt is
being processed.

The management of hardware
interrupts is handled by a
programmable interrupt
controller chip: the 8259. This
chip can be programmed to
implement a variety of priority
schemes and to accept level or
edge-triggered interrupt signals. It
determines which interrupt
requires servicing and signals the
CPU via the INTR line that an
interrupt is pending. When an
acknowledgement is received from
the CPU, the 8259 places the
interrupt number on the data bus
and the CPU determines the
address of the appropriate interrupt
handler and the required interrupt
service routine is then executed.

access to 15 hardware devices.

The 8259 controller can handle eight hardware devices. 8086-based
microcomputers have one 8259 controller. 80286+ computers have two, with
the second controller cascaded to interrupt channel 2 of the first giving
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