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A one second bl

attracts dust and
TUN-O-POWER

corrosion-free,

KEEPS TUNERS WORKING
BETTER, LONGER!

astof TUN-O-POWER

has more cleaning and lubricating
power than a three to five second blast
of any ordinary tuner spray. That's why
one can of TUN-O-POWER outlasts
three cans of ordinary spray.

DRY TEFLON

MAKES THE DIFFERENCE

Economy isn't TUN-O-POWER's only
advantage. It works better too. Ordi-
nary tuner cleaner-lubricants are made
with petroleum based grease. Grease

gunks up.
is made with dry

TEFLON. It keeps contacts clean and

while maintaining

smooth-as-silk detent action.
Try it. You'll love it.
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JONATHON TITUS, PETER RONY,
AND DAVID LARSEN*

THIS MONTH, WE WILL DISCUSS COMPUTER
interrupts, with emphasis upon the hardware
and software associated with the vector inter-
rupt. The three signals thal you use in vector
interrupt circuits include INT (input pin-14
on the 8080A), INTE (output pin-16), and
INTA (not available on the 808B0A but
derived externally with additional logic).

The interrupt operation proceeds as
follows: An interrupting device supplies a
positive-going clock pulse to the INT (inter-
rupt request) input of the microprocessor.
The microprocessor recognizes the interrupt
request either at the end of the current
instruction being executed or while the CPU
is in the halt state. Once an interrupl request
is recognized, the CPU is inhibited by an
internal flip-flop from recognizing another
interrupt request, This internal flip-flop can
be set (enabled) or cleared (disabled) with
the aid of microcomputer instructions: The
interrupt flip-flop is disabled (mnemonic DI)
by instruction 363, and it is enabled (mne-
monic EI) by instruction 373.

When cleared, the interrupt enable flip-
flop inhibits interrupts from being accepted
by the CPU. The flip-flop is automatically
cleared when an interrupt is accepted; it is
also cleared by the RESET input-signal
applied at pin-12 of the 8080A IC. Output
pin-12 (INTE, or interrupt enable) indicates
the logic-state of the interrupt enable flip-
flop.
An INTA (interrupt acknowledge) control
signal is generated by applying the INTA
(interrupt acknowledge) and DBIN (data bus
in) control signals to a two-input NAND gate
(Fig. 1). A logic 1 at DBIN (output pin-17 on
the 8080A) indicates to external devices that
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the data bus is in the input mode, The INTA
control signal is a positive clock-pulse that is
generated as a status output with the aid of a
status latch connected to the 8080A micro-
processor. The interesting aspect of the INTA
control signal is that it permits you to “jam”
an interrupt-vector instruction byte directly
info the instruction register within the 8080A.
This can only be done during an interrupt,
but nevertheless it is a unique and highly
interesting operation that is possible with the

*This article is reprinted courtesy American
Laboratories. Dr. Rony, Department of Chemical
Engineering, and Mr. Larsen, Department of
Chemistry, are with the Virginia Polytechnic
institute & State University. Mr. Titus is president
of Tychon, Inc.

8080A microprocessor.

A simple circuit that demonstrates how a
single-byte instruction can be jammed into
the instruction register is shown in Fig. 2.
Assuming that the interrupt enable flip-flop
has been previously enabled by instruction
373, the interrupting device must supply a
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logic 1 input at INT in order to generate an
interrupt request. The microcomputer fin-
ishes the current instruction, and then gener-
ates the interrupt acknowledge signal, INTA,
that jams the desired vector instruction-byte
on the data bus and into the instruction
register. Although any instruction byte can be
jammed into the instruction register during
an interrupt, usually the ecight following
instructions are used to produce a useful
result:

Call the subrou-
Instruction Mnemonic tine that staris at:

307 RST 0 HI = 000 and LO
= 000

317 RST 1 HI = 000 and LO
= 010

327 RST 2 HI = 000 and LO
= 020

337 RST 3 HI = 000 and LO
= 030

347 RST 4 HI = 000 and LO
= 040

357 RST 5 HI = 000 and LO
= 050

367 RST 6 HI = 000 and LO
= 060

377 RST 7 HI = 000 and LO
= 070

continued on page 24
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The first sixty-four memory locations are
reserved for interrupl service routines or
pointers. These are extremely short programs,
often consisting of only a single jump instruc-
tion, that tell the 8080 microcomputer what
to do or where to go for a specified interrupt
condition, Such routines precede the main
program and associated subroutines in mem-
ory. If interrupts or restart instructions are
not used, this portion of memory does not
have any special significance.

Figure 3 is probably the simplest priority-
encoder interrupt circuit that can be used
with an 8080 microcomputer. The Intel 8212
IC is used as an 8-bit three-state buffer that
inputs the instruction byte into the instrue-
tion register. The 74148 8-line-to-3-line prior-
ity-encoder IC has the following truth
table:
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Treat yourself to a new direct reading DVM today.
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R Sis AT 16 0 Bo At The purpose of the circuit in Fig. 3 is to invert this information to supply the three-bit
Yo b KNG Y RO (RO S0 S00 5 input the restart instruction, 3Y7, into the “Y” component of the restart instruction.
YK X RSO OIS R0 OS] microcomputer. Five of the eight inputs to If there is a logic 0 at any of the inputs to
A AR OIS T (RO =SS DR the 8212 IC are tied to a logic-1 ‘state. The the 74148 IC, a logic-1 output will be gener-
PO e R R e s remaining three bits supply the encoded ated at the E0 output (pin 15). This output
A X N S (R [ T S (S 0 vector-address of the restart subroutine, By serves as the input to the interrupt request
SRR DR M S| B L 11 O R Sl virtue of its truth table, the 74148 priority pin, INT, on the 8080A chip. Upon receiving
i AR G e TR I = e Sl A O ] encoder provides eight priority levels. The an interrupt request, the microcomputer
(s T (T ] S [1851 A Se 12) inputs to this IC should be latched. The IC responds _with an interrupt acknowledge
l 3] ] S R B 11 e et S ) provides the three-bit binary output that output, INTA, that strobes the selected high-
The letter X means that the logic state is corresponds to the highest valued priority est-priority restart instruction into the in-
irrelevant. input that is at a logic-0 state. The inverters struction register. R-E
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A COMPLETE LINE OF DVMs TO FILL YOUR EVERY NEED OR WANT.

Want more information? We
would like to tell you all about
the Sencore DVMs by sending
you a 24-page Sencore News,
a six-page brochure, and the
name of your nearest Sen-
core Distributor today .. .

You can be sure more times in more circuits, under
more adverse conditions, with greater versatility,
accuracy, and meter protection than any other
digital multimeters on the market today; and for
10 Day Free Trial: Try any of
these famous DVMs for 10 days. If the DVMs in
use don’t prove exactly what we say, return them

less money too.

to your Sencore FLPD Distributor. simply write or -circle
reader’s service number.

S E N C o ' t E 3200 Sencore Drive, Sioux Falls, SD 57107
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