
Figure 1 An example of accumulator I/O
interfacing between an 8080 microcomputer
and the 8255 chip. IN-O through IN-? is the
8-bit bidirectional data bus on the 8080
microprocessor chip. The chip is treated as
four different I/O devices.
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between an 8080-based microcom
puter and an external I/O device.
In this case, the device is the Intel
Corp. 8255 programmable peripher
al interface (PPI) integrated circuit
chip. This chip has 24 I/O pins
(which are shown as PA, PB, and
PC in either Figure 1 or Figure 2)
that can be wired directly to any
digital device that has TTL-compat
ible signals.

An 8255 chip appears to an 8-bit
microcomputer as either four dif
ferent external 1//0 devices or four
different memory locations. Four
8-bit registers are within the chip
and are addressed by the microcom
puter:

1. Port A, an 8-bit port that can
be configured as either an input
port, an output port, or a bidirec
tional I/O port;
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W
H E N DATA ARE trans
mitted between a micro
computer and an input/

output device, three actions must
occur sim ultaneously:

1. The microcomputer must
select the specific input/output de
vice that will either receive or trans
mit eight bits of data.

2. The microcomputer must in
dicate to the specific input/output
device when the bidirectional data
bus is available for data transmis
sion.

3. The data must be transmitted
between the microcomputer and
the input/output device in ·a very
short period of time, typically of
the order of microseconds.

In previous columns, we have
discussed accumulator I/O, in
which data are exchanged between
the accumulator and an external
I/O device. A significant disadvan
tage is associated with such an
interfacing technique in that only a
single origin or destination for data
exists. In addition to the accumula
tor, a typical microprocessor chip,
such as the Intel 8080, has a variety
of internal general-purpose registers
that can exchange information with
memory. These registers include the
B, C, D, H, and L registers, each of
which is an 8-bit register. From a
programming standpoint, it would
be very useful to be able to ex
change data between any of these
registers and any external I/O de
vice. This is the subject of this
month's column.

If you desire to exchange data
between a general-purpose register
and an external I/O device, you
employ an exciting interfacing tech
nique called memory I/O or memo
ry mapped I/O. The basic gimmick
behind this technique is quite sim
ple: you treat the input/output
device as if it were one or more
memory locations. By doing so,
you provide yourself with the op
portunity to employ microcom
puter instructions such as MOV,
STAX, LDAX, SHLD, LHLD, STA,
and LDA in the 8080 microproces
sor instruction set. These instruc
tions transfer data between registers
and memory locations.

The differences between ac
cumulator I/O and memory I/O can
be best understood with the aid of
a specific example of an interface
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Figure 2 An example of memory I/O
interfacing between an 8080 microcom
puter and the 8255 chip. This chip is
now treated as four different memory
locations.
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accumulator I/O is best; in others,
memory I/O simplifies program
ming and speeds the transfer of
large quantities of data to or from
memory. It should be noted that
some microprocessor chips only
permit memory I/O interfacing
techniques. Such chips frequently
possess special memory addressing
instructions that speed execution
time for memory I/O addressing.

The principal advantage of the
8255 chip is not in programming or
execution time, but rather in the
ease of wiring of an interface to an
external digital I/O device such as
an analog-to-digital converter, a
digital-to-analog converter, a digital
panel meter, or a digital multi
meter. No flip-flops, decoders, or
gates are required for the interface;
they are all contained within the
8255 chip. In most cases, only
SN7404 inverters may be needed to
match logic levels between port C,
which is usually employed as a
control port, and the control pins
on the external digital I/O device. It
is possible that in the future manu
facturers will provide I/O interfaces
that will permit a digital instrument
to be tied directly to a program
mable peripheral interface chip.
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Memory 1/0

In memory I/O, you employ the
MEMR and M'EMW memory read/
write function pulses to exchange
data between the internal registers
within the 8080 chip and the 8255
registers. * The entire l ri-bit memo
ry address bus can be used to
address the chip. As shown in Figure
2, we have employed bit A-15 as
the chip select input and bits AO
and A 1 as the register select inputs.
To output data from register B to
port A, you employ the following
program:

041 8 set the l o-bit memory
0008 address pointer regis
2008 ter within the 8080 mi-

croprocessor chip to
the memory address of
port A

160 8 move the contents of
register B to port A

Once you have selected port A, you
can successively output data from
other registers in the 8080 micro
processor chip,

161 8 move the contents of
register C to port A

162 8 move the contents of
register D to port A

163 8 move the contents of
register E to port A

1678 move the contents of
the accumulator to
port A

Each additional transfer of data
requires only 2 usee execution
time, which is quite a bit faster
than the 5 usee required for succes
sive accumulator I/O data transfers.

We have demonstrated that both
the accumulator I/O and the memo
ry I/O techniques are applicable to
the 8255 chip. The specific applica
tion in question will determine the
best I/O techniq ue. In some cases,

control register will turn port A
into an input port and permit the
use of the program,

3338 enable the register for
port A and allow it to
send data to the accu
mulator register

2008 device code for port A

to read information into the 8080
chip from port A.

*The ac~toE..1LQ...pulse abbrevia
tions, I/O R, I/O W, MEMR, and
M'EMW are those employed by the
Intel Corp., Santa Clara, Calif. I/O R
and rrow correspond to iN and 5iJ'f,
respectively, which we have employed
in previous columns. See "Microcom
puter Interfacing: Generating input/
output device select pulses," in the
January 1976 issue of American Labo
ratory.

2. Port B, an S-bit port that can
be configured as either an input or
output port;

3. Port C, an 8-bit port that can
be configured as an input or output
port or a pair of control ports, one
for port A and the other for port B;
and

4. An internal 8-bit control regis
ter that determines the specific I/O
configuration of the 8255 chip and
can be altered at any time by the
microcomputer.

As can be seen in Figures 1
and 2, the 8255 chip contains, in
addition to the three I/O ports, an
8-bit bidirectional data bus, DO
through D7, that communicates
directly with the 8080 chip; six
control inputs: CS, AI, AO, RD,
WR, and RESET; and two power
inputs.

Accumulator 1/0

In accumulator I/O, you employ
the I/O Rand 1/0 W function
pulses to read from and write into
the 8255 chip" The chip is ad
dressed with the aid of bits A-O
through A-7 (or A-8 through A-15)
on the l ti-bit memory address bus
of the 8080 microprocessor chip. In
Figure 1, we employ A-7 as the
chip select input and AO and Al to
select one of the four different
registers present within the chip.
For example, the following pro
gram,

3238 enable the register for
port A and allow it to
accept data from the
accumulator register

2008 device code for port A

writes information from the 8080
chip into port A. The port is
treated as an I/O device and an
accumulator I/O instruction 323 8 is
employed. A simple change in the
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