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"3 PUT THE “IGNITION OF THE FUTURE"
ON YOUR CAR TODAY!

MODERNIZE and Bring Your Car '"UP-TO-DATE"
with the MOST EFFICIENT J_gnltr'on ever invented!

3¢ End “Tune-Up” Problems FOREVER

caused by Points and Condensor
17 . g
us
::mza R
ALLISON XR-700

with the Exclusive...Solid-State Voltage Regulator.

The ONLY Ignition System that has COMPLETELY overcome
the Problems that have baffled the Auto Industry for Years!

S0 RELIABLE (99.9+%)...80 PERFECTED. ..
that it will soon be STANDARD on most Future new Cars!

ALLISON Rated #1 by Official Testing Laboratory

as the BEST ‘‘Fuel Saving" Ignition System
of ALL the Different Ignition Systems Tesled!

*‘The “¥R-700" isa COMPLETELY NEW lgnition System
employing the Most Advanced Technology, that replaces the
inefficient Points and Condensor with an infrared Light Beam
to Trigger the Latest type of Solid-State Powgr Components,
Once installed. . .’ XR-700" has NO moving Parts to wear out
or adjust. It works without Friction or wear. Not affected by
Dirt, Dil, Moisture, Vibration or extreme Engine Temperatures!
RUGGED and RELIABLE!

3 The "XR-700" is engineered to 0 UTLAST YOUR CAR!

3 The “XR-700" produces the MAXIMUM “High Energy”
Long Duration Spark. . from your present car's Ignition Coil,
This permits the Positive Firing of Spark Plugs, even under the
most Adverse conditions. Also, Eliminates “Engine Misfire,”
resulting in more COMPLETE COMBUSTION! Thus you get
IMPROVED Fuel Mileage, a HIGHER Performance Level. .,
keeps Plugs FROM FOULING and gives LONGER Plug Life!

Customers Report:
* “IT MORE THAN PAYS FOR ITSELF!

Yr INCREASES Gas Mileage up lo 30%!

* SAVES Money on Costly “‘Tune-Ups"'!
Gives Continuous PEAK Performance!
QUICKER Starting in Any Weather!
Smoother Running. . . Faster Acceleration!
Plugs Last Up to 4-Times LONGER!"

3 Reliability PROVEN in Millions of Customer Miles to be so
exceptionally GOOD. . .that every “XR-700" has a LIFETIME

WARRANTY! FREE Repair or Replacement for as long as
you OWN the Unit!. . .and even if you CHANGE Cars, Allison

will supply you the necessary PARTS to fit ANY Point-Type
Distributor. . .FREE! (Include $2 for Postage & Handling).

[3 FiTs ALL cans, D

Yc DO-IT-YOURSELF. .. EASY INSTALLATION!

The New “XR-700" is Completely Factory A bled. ..

Thoroughly TESTED! New Precision "“Drop-in” Mounting
Bracket, with color-coded, “‘Snap-Together" wire conneclions
No Distributor Removal necessary . .. Protecled against "'Incorrect Hook-up!

@ Thousands sold at $59.95 ® ONLY

NOW! Allison’s Production 9 95
Technaology offers you the ‘
same Premium Quality XR-700 o

at this SPECIAL LOW Price. .. (CEPQ:!)%E,E,]
THAT'S EVERYTHING .. INCLUDING POSTAGE & INSURANCE

 ORDERWITH CONFIDENCE, ..
install the X R-700", and prove to your own SATISFACTION
that it is as advertised, or return it within 30 days fora FULL
Refund of the Purchase Price

* SAVE! ORDER FACTORY DIRECT.
Send Check or M.0., State Car Make, Year, No. Cylinders

tic & Foreign. 4, 6 or B-Cylinder.

¥ MASTER CHARGE or BANKAMERICARD Card Holders:
ORDER by TOLL-FREE PHONE. (BD0) 423-6625, Ext. 2
aor Send us (1) Your Number, (2) Interbank No., (3) Exp. Date.

' # SEND for FREE BROCHURE

and Comparison Sheet.

“GB" USERS: The “XR-700" completely ELIMINATES
the Major Cause of Primary (lgnition Naoise) Interference.
# 1f you have already installed a “Capacitive Discharge” Ignition

# Convert your “C-D” Unit to BREAKERLESS!
INCREASE ITS EFFICIENCY with “XR-CD". . .only $29.95
-

T\ 3¢ America's Oldest and Largest Manufacturer
: of Opto-Electronic Ignition Systems. (©

"@LLISON wuranomve co.

1267 — RA, East.EDNA PL., COVINA, CAL. 91722
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JOHN TITUS, DAVID LARSEN, and
PETER RONY*

ONE OF THE MOST IMPORTANT PROGRAMMING
characteristics possessed by any digital com-
puter, including a microcomputer, is the
ability to make a decision. For a typical
microcomputer, we can define a decision as
the process of determining further action
based upon the logic state of a flag. A flag is a
single flip-flop that can be either set or
cleared in response to operations occurring
within the microcomputer system. A change
of state of the flag is usually an indication
that either a particular operation has been
completed or that a certain condition exists as
a result of a microcomputer operation. Flags
can be located either internal or external to
the microprocessor chip; the ones that we
shall discuss in this column are the internal
flags that are set or cleared in response to
specific types of microprocessor instructions
such as arithmetic and logical instructions.
The flags that are located within the micro-
processor chip are typically associated with
the arithmetic-logic unit (ALU), a region
within the chip where all arithmetic and
logical operations are performed. In the 8080
microprocessor chip, for example, there exists
five flags that indicate the following condi-
tions:
zero flag—If the result of an arith-
metic or logical operation is zero,
the zero flag is set to logic 1. If
non-zero, the zero flag is reset to
logic 0.
sign flag—If the result of an arith-
metic or logical operation is
negative, the sign flag is set to
logic 1. If positive, the sign flag is

KRONMPUTER IAORMNER

reset to logic 0.

parity flag—If the result of an arith-
metic or logical operation has
even parity, the parity flag is set
to logic 1. If odd parity, the parity
flag is reset to logic 0.

carry flag—If the result of an arith-
metic or rotate operation has a
carry of the most significant bit of
the 8-bit result, the carry flag Is
set to logic 1. If not, the carry flag
is reset to logic 0. The carry flag
is reset to logic 0 after all logical
operations.

auxiliary carry-flag—If the result of
an arithmetic operation has a
carry of bit-3 into bit-4 of the 8-bit
result, the auxiliary carry flag is
set to logic 1. If not, the auxiliary
carry flag is reset to logic 0. The
auxiliary carry flag is reset to
logic 0 after most logical oper-
ations.

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

Since insufficient space is available in this
column to discuss all of the above flags, we
shall restrict our attention to the zero flag.

PREVIOUS INSTRUCTION

FIG. 1

Figure | shows the traditional flowchart
decision symbol. The next instruction that is
executed depends upon the logic state of the
flag that is associated with this specific deci-
sion. For example, consider the JNZ instruc-
tion, where JNZ means “Jump If Mot
Zero:”

Instruc-

tion Mne-

code monic Description

302 JNZ If the zero flag is

<B2> at logic 0, jump to

<B3> the 16-bit mem-
ory address given
in bytes <B2>
and <B3> of
this three-byte in-
struction. If the
zero flag is at
logic 1, ignore
this instruction
and proceed to
the following in-
struction.

The statement, “Jump If Not Zero,” refers to
the 8-bit result of a preceding instruction, not
the logic state of the zero flag. When this
result is zero, the zero flag is set and program
control passes to the next instruction.
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The JNZ instruction is widely used in the
creation of programmed time-delay loops, an
continued on page 24
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switch o Supertape

PREMIUM QUALITY, INTERNATIONALLY SOLD

For the ultimate in
audio recording —
5" and 7" open reels

There's no better

1800FT

1.0 MIL, 7' REEL
POLYESTER

STANDARD

—FEALIS f g { &
L ABORATOR Y

- single cartridge

| FREALrSEIC’

8 TRACK

LABORATORY STANDARD

e

- WYU . .Mf:JLA XIDE C :
: JLA E COATIN

| FOR THE RECORDING
B N AN ws
High output, low noise, wide

dynamic range from cassettes
_ without special bias settings

iy

SA BY RADIO SHACK

~ 8-track tape—and
we run-in test every

Radio Shack built one of America’s
most technologically advanced
plants devoted exclusively to
audio tape because we simply.
weren't satisfied with what we
were getting. And millions of you

~ weren't either, as the dramatic
success of Supertape has proved.
Its made on the newest equipment and to

the highest performance standard we could
set. So if you haven't already, join the switch to
Supertape. Let your recorder and your ears be the
judge. Not our advertising. Not theirs. Try Supertape
today — you can't buy a better tape for the money!

SOLD ONLY WHERE YOU SEE THIS SIGN:

A TANDY COMPANY e FORT WORTH, TEXAS 76107

Just Say “'Charge It"
i : OVER 5000 LOCATIONS IN NINE COUNTRIES

at participating stores

N
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continued from page 22

example of which is provided in Table L. In
this program, both the address and instruc-
tion bytes are in octal cade; it is assumed that
the HI memory address byte is 000. The
program first moves an 8-bit timing byte into
register B. This byle, indicated by an asterisk
(*) has any value between 000 and 377. The
value of the byte will determine the duration
of the time delay.

At Lo memory address 002, a device-select
pulse is generated to set the SN7474 flip-flop
shown in Fig. 3. The contents of register B
are then decreased by 1. The INZ instruction
immediately tests the logic state of the zero
flag. If the contents of register B are not zero,
the flag is al logic 0 and a jump occurs back
to Lo memory address 004. The DCR B and
INZ instructions are executed repeatedly
until the contents of register B becomes zero,
at which time the zero flag becomes logic 1.
The JNZ instruction tests the flag for the last
time and shifts program control to the OUT 3
instruction at .0 memory address 010. This
output instruction generates a device-select
pulse that clears the SN7474 flip-flop. Once
this has been done, the microcomputer comes
to a halt.

The program shown in Table | generates a
single output-pulse the duration of which can
take any value between 0.0125 and 1.925 ms
in steps of 0.0075 ms. The calculations asso-
ciated with the conversion of clock cycles to
pulse widths are discussed in the Bugbook
111 Microcomputer Interfacing Experiments
Using the Mark 80 Microcumputer, an 8080

TABLE 1—SIMPLE TIME-DELAY LOOP

LO

memory Instruc- Clock

address tion byte Mnemonic cycles
000 006 MVI B 7
001 = — —
002 323 ouT 2 10
003 002 — —
004 005 DCR B 5
005 302 JNZ 10
006 004 — —
007 000 — —
010 323 ouT 3 10
011 003 — —
012 166 HLT =

Description
Move following timing byte into register
B
Timing byte for register B
Generate device select pulse that sets
the SN7474 flip-flop
Device code for set input to SN7474 flip-
flop
Decrement contents of register B by 1
If zero flag is at logic 0, jump to the
memory address given by the following
two address bytes; otherwise, ignore this
instruction
LO memory address byte
HI memory address byte
Generate device select pulse that clears
the SN7474 flip-flop
Device code for clear input to SN7474
flip-flop
Halt the microcomputer

System  (E&L  Instruments, Inc., Dcrby.
Conn., 1975). The number of clock cycles is a
measure of the actual time that it takes the
microcomputer to execule a single instruction
or group of instructions. For a 2 MHz micro-
computer, a single clock cycle has a duration
of 500 ns.

The program in Table | and associated
SN7474 flip-flop provide an example of what
we mean by “the substitution of hardware by
software.” viz.. a simple program and a single
flip-flop replace a much more complicated

hardwired programmable monostable cir-
cuil. R-E

Thanks to you it works..
FOR ALL OF US

Ag. edvertising contributed
mnal  for the public good United Way

a revolutionary concept in kit building.

THE PROGRAMMABL

CLOCK KIT!

SYSTEM 5000 is the first full-feature limepie.ce
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available in programmable form. After the circuit has
been assembled and tested, all that is necessary is to
add the appropriate switches and jumpers to easily
program the system for the desired functions. The
system may be expanded or reprogrammed at any
time,

This represents a revolutionary concept in adaptabil-
ity and flexibility. Build an'Alarm/Clock/Calendar or
a full feature Desk or Radio Station clock:. Use the
DUPLICATE TIME REGISTER to monitor GMT,
another time zone, or as an elapsed timer. Add the
optional relay to contral AC or DC accessories. The
possibilities are- limited only by your imagination.

$29.95

features
TIME OF DAY REGISTER @
REGISTER e FOUR YEAR CAL
or day/month format ® ALAR
TONE OQUTPUT o ADDITIONAL AL
“his and hers” alarm or actwat
preset time

SELECT — tone, relay, ¢

ONE HOUR DOWN COUNTER ® Rl

ESCENT DISPLAY — 6" easy toread

AM/PM e AUTOMATIC DISPLAY D Mt
POWER FAILURE INDICATION & 12 & 4 Ho
DISPLAY e BLINKING OR STEADY CO &
PLE EORWARD AND REVERSE TIME SE

add a new dimension to time itself with
SERIES 2000 Decorator Clocks

FACTORY ASSEMBLED — 1 YEAR WARRANTY
EC-2001 Salid Actylic “Time Capsule’ $59.95
EC-2002 Acrylic & Hardwood $49.95

A bright Fluorescent display provides easy to read
numbers that brighten and dim autematically ac-
cording to the light. The clear Actylic tube with
Acrylic or Hardwood end blocks gives these clocks
a unique look of simple elegance. AM/PM & power
failure indication. Seconds display button. 3%" x
3%" x5%".50/60 HZ

Specify blue or green display, 12 or 24 hour time,
and choice of Hardwood — Walnut, Zebrawood, or
Rosewood.

COMPLETE KITS — 90 DAY WARRANTY

EC-2001-K Solid Acrylic NEW! $39.95
EC-2002-K Acrylic & Hardwood SPECIAL! $34.95
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DIRECT DRIVE ELIMINATES RFI @ SINGLE '-9

" VOLT BATTERY BACKUP e DISPLAY SECONDS

CONTROL e HOLD AND RESET CONTRO

50/60 HZ L 700 WATT RELAY C)PTI'ONV

tmg switches, and complete assembly ar
mq manuals Switches for additional
ani not |ncluded but are

_ CASE QPTION — $11.00
Hand finished, salid walnut cabinet complete with
faceplate and rear panel.

Send your check or monay_order today for fast
delivery. Add $1.00 per clock to caver shipping and
insurance. Money back guarantee on all products if
not fully satisfied. N.J. residents add 5% sales tax.
Use your Master Charge or BankAmericard. Phone
orders accepted.

JEEI digikal concepts

DIGITAL CONCEPTS CORPORATION
249 Route 46, Saddle Brook, N.J. 07662

201/845-7101

Now you can service with
a TEKTRONIX Oscilloscope for as little as 695

Cost of service instruments is an impor-
tant factor in any purchase. But so is
reliability. Now T900 Oscilloscopes give
you both Tektronix quality and reliability
at prices designed for cost sensitive appli-
cations.

T921—Ds to 15 Mhz; single trace,

single time base.............. $695*
T922—Dc to 15 MHz; dual trace,

singletimebase .............. $850*
T932—Dc to 35 MHz; dual trace,

singletimebase . ............ $1195”
T935—Dc to 35 MHz; dual trace,

delayed sweep time base . .. .. $1395*

T912—Dc to 10 MHz; bistable stor-
age; writing speed to 250
cm/ms; dual trace, single time
DS S e Tt e s $1300*

Performance to Spare

All T900 scopes feature large (8x10 cm),
bright crt’s; sensitivity of 2 mV/div to 10
V/div in twelve calibrated steps; regu-
lated power supplies; and 3% accuracy.
T900 Oscilloscopes are also equipped

*All prices -
include 10X @
probes. U.S.
sales price
FOB Beaver-
ton, Oregon.

with important convenience features;
beam finder, single knob triggering, auto-
matic selection of chopped or alternate
mode, and automatic selection of tv line
or frame display (except T912 Storage
model). T900 scopes are compact (7x9x
19 in.) and lightweight (only 16 Ib.). They
are available with a full selection of ac-
cessories.

For a demonstration of any T900 Oscillo-
scope or a free copy of the new T900
brochure, write to Tektronix, Inc., P.O.
Box 500, Beaverton, OR 97077. For im-
mediate assistance, call (503) 644-0161,
extension T900.

T900 Series -
the quality low cost
Oscilloscopes :

TEKTRONIDC
- commitied fo
technical excellence
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