
Micr9~omputer interfacing

I
N THIS and several subsequent
columns, additional. details will be
given concerning the software

controlled operations of an 8080A
based microcomputer. The software
instructions, or steps, actually indi
cate to the microcomputer the tasks
it must perform. Just as one might
start the day with a list of things to
be done and a sequence of perfor
mance, the microcomputer, too,
must be provided with a sequential
list of program steps. This is called
soflware.

In general, we may not be familiar
with what each microcomputer in
struction does within the micropro
cessor chip. This does not deter us,
however, from using them in all of
our programs. Many of us are not
familiar with the inner workings of .
an internal combustion engine, an

automatic transmission, or a Xerox
machine; our lack of knowledge does
not prevent us from using them
daily.

All of our programs are stored in
fast semiconductor memory, either
read/write memory or program
mable read-only memory (PROM). I

The microprocessor chip fetches an
instruction byte from the memory
and then executes it within the chip.
Each software instruction requires at
least one fetch-and-execute action.
Software instructions that contain
several instruction bytes require two
orthree sequential fetch-and-execute
actions. Again, exactly what is done
within the microprocessor chip is not
of interest to us, only the overall ef
fect. All software is executed sequen
tially, one step after another, unless
we purposely transfer control to in-

The register within a computer where the results of
all arithmetic and logical operations are placed
A unidirectional bus over Which digital Information
appears to identify either a particular memory
location or a particular I/O device

Adata bus In which digital Information can be trans·
ferred in either direction: With reference to an
8080A·based microcomputer, the bidirectional data
path by which data are transferred between the
microprocessor chip, memory, and Input-output
devices

In a computer, the collective actions of acquiring a
memory address and then an Instruction or data byte
from memory

A single flip-flop that indicates that a certain con
dilion has arisen as, for example, during the course of
an arithmetic or logical operation In a computer
program

In the 8080 microprocessor chip, the 8·blt B, C, D, E,
H, and Lregisters

In a computer, the register that contains the address
of the next instruction byte that must be executed In
a computer program

A short·term digital electronic storage circuit the
capacity of Which Is usually one computer word or
byte

The totality of programs and routines used to extend
the capabilities of computers. Examples Include
compilers, assemblers, narrators, routines, and
subroutines

A regi,on of memory that stores temporary in
formation, usually the contents of the Internal
registers within a microprocessor chip

A register that contains the address of the last byte.
that has been placed on the stack in an 8080
microcomputer
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... The 8080A chip is an improved version
of the 8080 chip. Both have identical in
struction sets and pin-outs. As one dif
ference, the 8080A has improved fan
out characteristics.

Figure 1 The internal register ar·
chitecture within an BOBOA
microprocessor chip. Temporary
registers over which you have no
direct control are omitted.

formation will be presented in steps,
since it can be overwhelming if
tackled all at once.

Shown in Figure 1 is a diagram
that depicts the significant aspects of
the internal architecture within an
8080 or 8080A01< chip. The emphasis
in the diagram has been on accessible
8-bit and 16-bit registers that store
information within the chip. The
data bus buffer/latch and the ad
dress buffer are shown here only to
make the point that these are the in
ternal circuits that interface the inter
nal digital circuitry with the outside
world, i.e., the 8-bit bidirectional
data bus and the 16-bit address bus.
As you learn about 8080 microcom
puter program, you will be specially
interested in the accumulator, flags,
program counter, stack pointer, and
general-purpose registers B, C, D, E,
H, and L.

We will not say much about the in
struction register, since its function is
automatic and we have little control
over it. The function of the instruc
tion register can be best understood
with the aid of Figure 2, which indi
cates that it is the 8-bit register that
temporarily stores the 8-bit instruc
tion code for an instruction that is to
be executed. Within the microproces
sor chip, an instruction decoder con
verts the instruction code into a
series of actions that, together, cause
a microcomputer operation to occur.
The individual actions are clocked by
the cl>, and cl>2 clock signals that are
input at pins 22 and 15, respectively,
on the 8080 chip.

The general-purpose registers B,
e, D, E, H, and L are used for many
varied purposes, e.g., the storage of
an 8-bit constant, the storage of a 16
bit pointer address, the storage of an
intermediate result in an addition or
subtraction, etc. Each general
purpose register is eight bits "wide"
and can exchange data directly with
the 8-bit external bidirectional data
bus. Simple 8080 instructions permit
eight bits of data to be transferred
from one register to another; from a
pair of registers to the program
counter; from a register to the ac-
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Logical group.' AND. OR, EX

CLUSIVE·OR, compare, rotate or com
plement data in registers or in
memory

Branch group: conditional and un
conditional jump instructions, sub
routine call instructions and return
instructions

Stack, I/O and machine control
group.' includes I/O instructions, as
well as instructions for maintaining
the stack and internal control flags

Before we can make much sense of
these instructions, we must know
more about the internal architecture
within the 8080 chip itself. Such in-
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struction bytes located elsewhere in
memory.

In order to handle the large num
ber of software instructions in the
8080A microprocessor instruction set
conveniently, it is customary to order
them into several instruction groups.
The Intel 8080 User's Manual' subdi
vides the instruction set into five
groups:

Data transfer group.' move data
between registers or between
memory and registers

Arithmetic group.' add, subtract,
increment or decrement data in regis
ters or in memory
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Our photon counting systems range
from asimple ratemeter system for less
than $1,800 (Model 1140 A/e) to com·
plex digital systems that can talk to
your computer and even control your
experim ent.
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register in the 8080 microprocessor
chip that contains the address of the
next instruction byte that must be
executed in a program. The program
counter register can be loaded either
from a register pair or, more likely,
from two instruction bytes in
sequence located in memory.

The stack pointer is a 16-bit regis
ter containing the address of the last
byte that has been placed on the
stack. The stack is a region of
memory allocated for the storage of
temporary information, usually the
contents of the internal registers
within the 8080 chip.

This summarizes the brief discus
sion of the internal architecture of a
typical 8080 microprocessor chip.
Keep in mind that there are seven 8
bit registers, two 16-bit registers, and
five flags, the contents of which can
be controlled using software. Much
of what an 8080 microcomputer does
is tomove 8-bit bytes from one loca
tion to another. This will become
more apparent in subsequent col
umns.
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cumulator; and from a register to a
memory location, and vice versa.
You can use the contents of a register
to perform addition, subtraction,
AND, OR, EXCLUSIVE-OR, and compare
operations with the contents of the
accumulator. The contents of each
register can be incremented or decre
mented. Register pairs, such as regis
ter H and register L, can be incre
mented or decremented as a 16-bit
word.

The accumulator also acts as a
general-purpose register, but it has
some special characteristics not
possessed by the other six registers.
The result of any arithmetic or
logical operation is stored in the 8-bit
accumulator. The I/O instructions IN
and OUT transfer data only between
the accumulator and external I/O de
vices. The contents of the accumu
lator can be transferred to any other
general-purpose register or to a
memory location, and vice versa.

The five flags-zero, carry, parity,
sign, and auxiliary carry-are flip
flops that indicate that certain condi
tions have arisen during the course of
an arithmetic or logical instruction.
Such flags are used by the microcom
puter in making decisions, I.e., with
conditional jump, call, and return in
structions; in multiple-precision
arithmetic operations; and in logical
masking operations.

The program counter is a 16-bit

Figure 2 The B-bit instruction code is stored in the instruction register, where it
Is decoded into a series of actions that together comprIse a microcomputer
operation.




