your Smaill
Computer
Choice
Olice.

Sol-20 Terminal Computers are
complete. You dor’t spend an
extra penmy for necessary interfaces.
Sol computer systems stari at $1850
in kit form.

We've done the software job. Only
Processor Technology offers a fuily
implemented disk operating system for
small computers: PTDOS. Our high
level languages include Extended
BASIC, FORTRAN! FOCAL, PILOT*
and Assembler,

You can ‘expand the Sol to handle
business, engineering and research
problems. Today’s Sol can handle 65,536
bytes of memory and operate with
a three megabyte on-line disk memory.
S-100 bus compatibility means you can
use a big group of standard peripherals.

Sol systems are conservatively rated,
They won't quit on you. With over 5,000
in the field, we know the track record
for reliable performance is outstanding.

We back Sol with the best docu-
mentation in the industry plus a factory
support team to give you caring
counsel by phone or letter, What's more,
on site maintenance and service folks
are located in over 50 cities throughout
the U.S. and Canada.

So when you are shopping for a small
computer, see your Sol dealer iast.
Then you can take your Sol with you!

For more information, please address
Processor Technology Corporation,
Box I,7100 Johnson Industrial Drive,
Pleasanton, CA 94566. (415)829-2600.

*avaiia_ble s00n U.S. prices only.

Processor Technciogy
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HIGH-RESOLUTION GRAPHICS

O MATTER how many alphanu-

meric characters your terminal can
put on the screen, there are times when
those characters are no substitute for
graphics. However, when you examine
the field, you will find that many low-cost
“graphics” displays are simply nonal-
phanumeric characters resident within
the character generator used, or they
are limited to simple bar graphs. There
are boards and systems that have some
graphics capability, but the graphics are
generally small “blocks” rather than dis-
crete dots, so their overall effect is
somewhat coarse.

Recently we had an opportunity to try
out a new graphics board, the ALT-
256*2 Graphic Display Interface {($395
assembled and tested) from Matrox
Electronic Systems, POB 56, Ahuntsic
Stn., Montreal, Canada H3L 3N5 (Tel:
514-481-6838), and available through
most computer stores. This S-100 bus
board can display 2586 lines with 256 in-
dividually addressed dots on each line,
thus allowing for excellent resolution.
Each dot can be made black, white, or, if
three boards are used, any color. The
system can work with as many as eight
boards but in this case, direct manipula-
tion of the color byte is required as ex-
plained in the manual. Access time is
3.4-u5 per dot, and the entire screen
can be erased with a single instruction.
The board can use external sync, and
can be strapped for USA or European
TV standards for noninterlaced display.

Graphics using the Matrogx
interface, shown at uwpper right.

by Leslie Solomon

The ALT-256"2 board contains 65k x
1 of RAM, and individual 8-hit registers
for the X and Y coordinates and the data
for each dot. Thus, it is easy to specify
an individual dot anywhete on the
screen, and determine whether that par-
ticular dot should be black or white (or
color if you use exira boards). The
screen can be erased black or white de-
bending on the data sent to the input.

The software provided with the
ALT-256"2 consists of a very detailed
manual, and a pair of paper tapes. One
tape contains the MTX GRAPH software
that is configured as a series of callable
subroutines while the second tape con-
tains a demonstration program that uses
the MTX GRAPH to create a continuous
action graphics display. Total memory
required is about 1k.

Six of the seven subroutines in the
MTX GRAPH package are: INITG {ini-
tializes the system to standard defaults);
PAGE {erases the entire screen); CUR-
SOR (allows positioning the cursor at
point X, Y); DOT (sets the point defined
by the cursor); LINE (creates a line of
dots between the current cursor position
and the point X, Y); and CHAR (displays
an ASCII character at the current cursor
position}. In the latter routine, the cursor
is left at the next character position. Ger-

tain control characters are then used to

select color, fixed or proportional char-
acter spacing, and dot size. The last rou-
tine is called ANIMAT, which produces a
pause until the start of the next vertical
blanking period, and is used in anima-
tion routines.

After plugging the ALT-256"2 into our
S-100 computer, we loaded both tapes,
and following the manual, started the
demonstration program. Because we
had only one board; and a monochrome
monitor, we had no experience with coi-
or operation. ‘

Comments on Use, The demonstra-
tion is impressive. It starts with a set of
large characters on screen, foliowed by
an interesting “lace curtain” effect that
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Put a benchtop

IM in your pocket.

Only $169.

Our new 8020A digital multimeter
puts typical benchtop-type measure-
ment capability in your pocket, your
briefcase or your tool kit. And it puts
true Fluke value in your hand.

At only $169* the 8020A has fea-
tures you won't find on any other mul-
timeter, at any price.

Features like 26 ranges for seven
functions, including conductance that
measures leakage to 10,000 MS2. De-
pendable CMOS LSI single-chip inno-
vation, custom designed for the 8020A.

It's only 13 ozs. of reliable, shock-
resistant measurement perfection. All
guaranteed for a full year, including
specs and its NBS-traceable calibra-

tion.

Benchtop performance for $169*
And Fluke's dedication to after-sale
support, with service centers located
worldwide for fast, cost-effective sup-
port. A priceless combination.

Call (800) 426-0361, toll free. Give
us your chargecard number and we'll
put an 8020A in your pocket. Or, we'll

tell you the location of the closest Fluke

office or distributor for a pergonal feel
for the best DMM value around. Put
savings in your pocket too, and buy a
“Ten-Pack” of B020As for only $1521%,
and get ten for the price of nine!

*1.8. price only.

Command Peiformance: Demand the Finke S020A.

1809-7002

FLUKE

®
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creeps across the screen. Suitable
pauses are built-into the program so that
you can study the various patterns on
screen. Then follows a series of fan-like
displays that illustrate line-calling rou-
tines, and some small (but very clear) al-
phanumerics. After a few more demon-
strations of the various calling routines,
a little man is made to “walk™ across the
screen, with swinging arms, to demon-
strate the animation portion.

The manual contains a considerable
amount of information and includes a
complete listing of both the demonstra-

tion program and the MTX GRAPH

package. .-/

We have been playing with some
8080 machine language programs to
“call” the various graphics subroutines
and learn how best to use the high-reso-
lution graphics. The resuits have been
surprisingly good. We are also writing
some BASIC programs using FILL and

CALL commands to access the graphics -

software, also with successful results,
One future project is a joystick interface
for some really adventurous picture
creations. o

If high-resolution graphics appeals to
you, drop into your local computer storé
and take a look at this new system from
Matrox. ' ‘

ZB80 Things. North Star Computers,
Inc., 2465 Fourth St, Berkeley, CA
94710 (Tel: 415-549-0858) has intro-

The North Star 16k RAM board
for use with 8080 or ZB0.
duced a couple of Z80 goodies. The first
is a 4-MHz Z80 board compatible with
an S-100 bus, called the ZPB. ltis avail-
able for $199 in kit form or $259 fully as-
sembled. Features include auto-jump
startup, vectored interrupts, operation
with or without front panel, and space for
1k of 2708 EPROM. The EPROM option
is $49 for the kit and $69 assembled,
The other Z80 device is a 16k RAM
board (5-100) for use with either 8080 or
Z80 and will operate at full speed {(no
wait states) at 4 MHz. The RAM's are
200 ns, and on-board refresh is provid-
ed. Bank switching capability is provided

POPULAR ELECTRONICS

and board addressing is switch-selecta-
ble in two Bk sections. An important fea-
ture is the availability of a parity check
option. The 16k board is $399 in kit form,
and $459 fully assembled. The parity
option is $39 kit and $59 assembled.

PROMing. Cliver Audio Engineering,
Inc., 676 West Wilson Ave., Giendale,
CA 91203 (Tel: 213-240-0080), which
brought us the first low-cost paper-tape
reader, now introduces its PP-2708/16
PROM programmer ($249 as a kit, $295
assembled and tested). The new pro-
grammer plugs directly into any 2708 or
TMS-2716 socket, and the PROM to be
programmed is mounted in its zero-
insertion-force socket. The data is
dumped over the eight lower address
lines using the OAE interface. No addi-
tional power supplies are required and
all timing and control sequences are au-

The OAE PP-2708/16 PROM
programmer plugs into any
2708 or TMS-2716 socket.

tomatically handled by the programmer.
Because of this simplicity, only a short
software routine is required. A five-foot
flat ribbon cable interconnects the pro-
grammer with the PROM socket.

Bus Stop. if you have an Altair/$-100

bus system, or are planning to get one,

there are a couple of new motherboards

of which you should be aware. The first

is from Vector Electronic Co., Inc.,

12460. Giladstone Ave., Sylmar, CA
91342 (Tel: 213-365-9661). Their Model

8803 costing $29.95 accommodates 11

plug-in boards, and can have passive or
active bus termination. One slot position
may be used to interface the mother-

board for system expansion. Twelve
tantalum capacitors are included to sup-

press transients on the various power
supply lines. Ground and +5-volt traces
are rated at 10 amperes while the =12-
volt busses are rated at 7 amperes.

APRIL 197§

The second S-100 bus motherboard
is from Thinker-Toys, 1201 10th St,
Berkeley, CA 94710 (Tel: 415-527-
7548} and costs $76. Called the Wun-
derbuss, this new motherboard features
fuli shielding of the signal paths, and ac-
tive termination of all data lines. Signal
isolation is achieved by a cross-coupled
system of ground lines interlaced be-
tween signal lines. The motherboard
with 10 edge connectors is available for
$120, and with 20 edge connectors the
price is $154.

PROM/RAM Board. Now available
from Vector Graphic, Inc., 790 Hamp-
shire Road, Westlake Village, CA 91361
(Tel: 805-497-6853) is a new S-100
board that occupies two independently
addressable 8k blocks, has 1k of RAM
on board, and a capacity of up to 12k of
2708 EPROM's. Complete addressing
flexibility is provided, and video or disk-
operating[; system boards can be nested
in the 3k of unused space. MWRITE log-
ic and jump-on-reset allow operation
without a front panel. A 24-command

O FTK 0002 .05” Commen Anode Digit ...
O FTK 0003 .357 Common Cathode Digit .
O FTK 0004 0.8 Common Cathode Digit |

[ FTK 0005 0.8 Common Cathade Digit ...
O FTK 0100 Clock Calendar with Radio Appl
O FTK 0101 6-Digit Wait Clock/Calendar ..
O FTK 0106 Auto Ciock Calendar .

O IMSAE 8080 Computer Kit _.......,.....
0 Motorcla MEK 6800 DIl Compater Kit ...
0O Vector Photo-resist Printed Circuit Kit

E&
E: L Bugbook Vel | & Il . . . Save $2.00
[§]

ndersianding MicroComputers
MicrComputers at a Glance ...
LI Osborne Vot | Baslc Concepts ..
3 How to Program MicroComputers
CITTL Cookbook .................0..
1 Computer Technicians' Handbook .. ..

coQooo:

my check in the amount of §
- of {4 account No.

NAME

FAIRCHILD TECHNOLOGY KITS

0 FTK 6001 0.5 Common Cathode Digit .....

0% OFF ALL TTL, including 7400 #s £, 5, H and LS
OE & L SK10 Breadhoard Socket ............

.. THE BOOKS THAT SHOW YOU HOW!

MicroComputer Primer .....................
£ Bugbook Vol HI ... Save $1.00 ...,

L Bughook Vol ¥ & VI ... Save $2.00 .

[ Bulld Your Own Working Robol ... ..._...

computer depot, inc.

“Making Efficiency Economizal™
3515 Wost 70th Sirecl, Minneapolls, MN 55435
Phone: {612) $27-5604

{3 RUSH methe items | have checked above. | have enclosed
_ AO1, credit my

O | want to see more. Please SEND my FREE catalog.

for the
computer

hobbyist

The Computer
Depot is your
singte source for
kits which teach the
dynamics of computer
technology . . . and manuals
to show you how, We also
carry tools and

supplies . . . everything you need
for your computer projects.
Order trom the list below. Or mail
for catalog. Get your "“Kittature" . . .
kits, manuals and tools . . . from
Computer Depot, today.

ADDRESS

CITY e STATE

ZIP

AN S T DR DS RS SR
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atever you're looking for
vou'll find it with a pr ice/ per formance

Weigh yourself with elecironic precision
with our Digital Electronic “Weighing Machine”

Uses solid-state electronics and a strain-gauge
transducer element like expensive laboratory
scales. The GD-1186 features
300-Ib. capacity, can be wired
to give weight in pounds

. or kilograms, and
Put Computer versatility and convenience in your has a bright, easy-
home with the H8 Personal Computer System to-read 4-digit
Get into personal computing the right way with a LED display.

It's battery
operated soit’s
safe to use even afier a
shower. And for extra convenience,

the GD-1186 comes with additional cable so you
can mount the read-out most anywhere you desire.

powerful computer system from Heath. Start with
the H8. it features 8-bit operation, fully expandable
memory, a versatile 8080A CPU, and is the only ma-
chine in its price class that, due to its “intelligent”
front panel and built in monitor program, can func-
tion without peripherals.

Next, add our 12" CRT video terminal. The HS op-
erates in three different modes, has a 67-key ASCI|
keyboard, and features a built in interfacing board
to make hook-up a breeze.

Add “mass storage” with the ECP-3801 cassetie This Low-cost
Multimeter

in the way of electronics...
advantage in the new Heathkit Catalog!

Smartly-styled
Low-Cost
Digital

Alarm Clock

Unobtrusive

and elegant, the
_ GC-1107 is styled ih handsome
wood grained vinyl, and features an easy-to-read
4-digit blue-green display, 12 or 24 hour format, and
automatic dimming to adjust for ambient light con-
ditions. Its “snooze” feature lets you take 9-minute
“catnaps” for as long as an hour. And for extra con-
venience — there’s even a handy power failure indi-
cator. A perfect kit for the beginner.

This SSB/CW
Receiver is the
onhe the Hams
are enthused
about!

An excellent, low- - ‘

cost choice for your first receiver is the HR-1680.
With it you'll find total solid-state construction, no-
instrument alignment, and a sensitivity figure of less
than 0.5 xV. It covers 80, 40, 20, 15 and the lower
1 MHz of 10 meters. And with a MOSFET “front
end” and preselecior tuning — you'li be digging out
the “rare” ones in no timel

recorder/player and cassette /O and you've got a
system that's ready to go wherever your pro-
gramming skills take you.

Our low-cost,
effective
Microprocessor
Course teaches
you all about
Computers

Using our chal-
tenging self-
instruction techniques and the optional ET-3400
Trainer, the EE-3401 Microprocessor Course takes
you step-by-step through hardware, I/0O interfac-
ing, machine language programming, number sys-
tems, microprocessor operation, and much more.
You'll complete experiments, gain hands-on expe-
rience and work directly with the devices that are
“faking over” in today’s electronics.
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1 gives you
digital accuracy
at analog prices

The IM-1210 is an economical performer that hob-
byists and service techs have been waiting for.
Capabilities include AC voliage measurement to
700 volts, DC to 1000 volis, current measurement,
and 5-ranges for resistance checks. Accuracy is
excellent and the bright digital display gives you
readings at a glance.

Stay “On
Top” of the Weather
with this Five-function Weather Station

The ID-1290 Weather Station monitors indoor and
outdoor temperatures, barometeric pressure, wind
speed and direction — all with electronic accuracy
and reliability. ldeal for home or office or anywhere
accurate, instant weather information is needed.

POPULAR ELECTRONICS

Send the coupon or visit the Heathkil Electronic
- Center nearest you today!

ARIZONA — Phoenix, 2727 W. Indien Schoal Ad.
(602) 279-6247.

CALIFOANIA — Anshelm, 330 E. Ball Rd.

(714) 776-9420; E! Cerrito, 5000 Poirero Ave,
(415) 236-8870; Lus Angeles, 2303 5. Flower St.
(213) 749.0281; Pomona, 1555 Orange Grove Ave,

N. (7%4) 623-3643; Redwaood City, 2001 Middlefield

Rd. (415) 365-8155; Sacremento, 1850 Fullon
Ave. {916) 486-1575; San Diego {La Mesa), 8362
Center Dr. (714) 461-0110; San Jose {Campbell},
2350 8. Bascem Ave. (408} 377-B920; Weodland
Hille, 22504 Ventura Blvd. (213) 883-0531.
COLORARO — Denver, 5340 W. 38th Ave.

{303} 422-3408.

CONNECTICUT — Hartlord (Avon), 355 W. Main
5L (Rte. 44) (203} 673-0323.

FLORIDA — Miaml {Hlaleah), 4705 W. 16th Ava.
(305} 823-2260; Tempa, 4019 Wes! Hillsborotgh
Ave. {B13) 386-254F.

GEORGIA ~ Atiantn, 5285 Roswell Rd.

(404) 252-4341.

{LLINGIS — Chicago, 3462-65 W, Devon Ave.
(312} 583-3920; Chicago (Downers Grova), 224
Ogden Ave. (312) 852-1304.

INDIANA — Indianapolis, 2112 E. §2nd St.

{317) 257-432%,

KANSAS — Kansaa City (Mlsaion), 5960 Lamar
Ave. [013) 362-4486.

KENTUCKY — Louisvlile, 12401 Skelbyville Rd.
(502} 245-7811.

LOUISIANA — Naw Orleans {Kenner}, 1900
Veterans Memorial Hwy. (504) 722-6321,
MARYLAND — Baltimore, 1713 E. Joppa Rd.
{301) 661-4446; Rochkville, 5542 Nicholson Lane
(397) 881-5420.

MASSACHUSETTS — Boalon (Peahody), 242
Andover 5%, (§17) 531-8330; Boston (Wellestay),
165 Worcester Ave. (Rt. 8 just west of AL 128)
{B17) 237-1510.

APRIL 1978

Units of Schlumberger Products Corporation. Retail
prices on some products may be slightly higher.

MICHIGAN — Delredt, 18645 W. Elght Mile Rd.
{313) 535.6480; E, Delroit, 16149 E. Eight Mile Ad.
(313} 772-0416.

MINNESOTA — Minneapalls {Hapkins), 101 Shady
Cak Rd. {612) 938-637t.

MISSOURI — 8¢. Layls (Bridgeton), 3794 McKelvey

Rd. (3£4) £91-1850.

NEBRASKA — Omata, 8207 Maple 5t.

{402) 391-2071.

NEW JERSEY — Fair Lawn, 35-07 Broadway
{Rie. 4) (201) 791-6935; Ocean, 1013 Stale Hwy,
a5 {201) 775-1231.

NEW YQRK — Buffalo {Amhers!), 3476 Sheridan
Dr. (716} 835-2090; Jericho, Long Island, 15
Jericho Turnpike (516) 334-8181; Rochester, 937
Jdetierson Rd. {716) 244-547¢; White Plalns (North
‘While Plains), 7 Resorvoir Rd. (314) 761-7690.
OHIQ — Cincianet] {Wood|awn}, 10133 Spring-
field Pike (513} 771-B850; Cleveland, 5444 Pear|
Rd. {216) B86-2590; Columbus, 2500 Morse Rd,
(614) 475-7200; Toledo, 46 S. Byre Rd.

(419} 537-18a7,

PENNSYLVARIA — Philadeiphia, 6318 Roosavalt
Blvd. (215) 288-0180; ¥razer (Chesler Co.}, 630
Lancaster Ptke (AL 30} (215) B47-5555; Pitlaburgh,
3482 Wm. Penn Hwy. (412} 824-3564,

RHODE ISLAND — Providenca (Warwick), 550
Greenwich Ave, {401) 738-5150.

TEXAS — Dallas, 2715 Ross Ave, (214) 626-4053;
Heuston, 3705 Westheimer (713} 623-2090,
VIRGINIA — Alexandrfe, 6201 Aichmond Hwy.
(703} 785-5515; Nerfolk (Virginia Beach), 1055
Independence Blvd. {8G4) 480-0597.
WASHINGTON — Seatlle, 2221 Third Ave.

{206) 6822172,

WISCONSIN - Milwaukeo, 5215 W, Fond du Lac
(414) 873-8230.

Our AR-1515 Stereo Receiver sets new standards
in performance, price and features

Undoubtedly the finest AM/FM stereo receiver
we've ever designed, the AR-1515 combines dis-
tinctive functional styling with excellent tuner per-
formance, and a clean, powerful, amplifier section
to give you a home entertainment center of unsur-
passed quality.. Power output is 70 watts, minimum
RMS, per channel into 8 ohms with less than 0.08%
total harmonic distortion from 20-20,000 Hz. FM
sensitivity is an outstanding 1.8 uV for really clean
and clear reception, And the AR-1515 is the only
stereo receiver in iis price range that provides
digital frequency readout!

HEATHKIT
CATALOG
Send coupon today for your
mail order catalog or re-
deem coupon at the Heath-

kit Electronic Center near-
est you for a retail catalog.

 Schlumberger °

Heath Company, Dept. 010-100
Benton Harbor, Michigan 49022

Please send me your new Heathkit Catalog.
1 am not on your mailing list.

Name

Address

Clty Btate
GX-346 Zip

b
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PROM monitor is avaijlable to interface
with most I/O boards. Price is $135in kit
form, $175 assembled.

Print an Apple. if you have an Apple
Il computer, then you should be aware
that Microproducts, 1024 17th St, Her-
mosa Beach, CA 90265 (Tel:
213-374-1673), has introduced its PCB
that interfaces the Apple Il with the
SWTP PR-40 Printer. The board, at
$49.95 assembled, plugs into the Apple
Il and comes with an interconnecting ca-

blte. A cassette with operaling software
is also provided. The printer prints one
line at a time when the return key is de-
pressed. The printer subroutine can also
be calied in a BASIC program for usual
printing.

New ¥/0O Port. Since getting stuff into
and out of a computer is somewhat of a
necessity, and since most hobbyists
now use more than one 1/0 device, mul-
ti-porting is becoming very important.
Dajen Electronics, 7214 Springleaf Ct,,

KITHEG-50C «.vvenevnn.

AM EASY TOASSEMELE ANDEASY TO IHSTALL
ALARM PROVIDING MANY FEATURES NOT
HOAMALLY FOUND KEYLESS ALARM HAS
M PROVISION FOR #0544 GROUHOMG
iy SWITCHES OR SENSORS. WiLL PULSE HORN
AR RELAY AT 1H2 PATE GR DRIYE SIREN. WIT
i PROVIDES PROGAAMMABLE TIME DELAYS
FOR EXIT, ENTRY & ALARM PERIGD. UNIT
MOUNTS UWDER BASH - REMOTE SWITCH
CAN BE MOUNTED WHERE OESIRED CMOS
RELIABILITY RESISTS FALSE ALARMS &
PROVIDES FOR ULTRA DEPENDABLE ALARM #AL R-1 WT

% }
or auntiT o cas - WIRED & $19.95

onons. oh Avairoie maco o TESTED
TESTED
" SEE THE WORKS Clock Kit
Clear Plexiglas Stand
3 «68ig.4" digits
et20r24 hr. time
»3 58! swilches

«Plug transformer
»all parts included

i Plexiglasis
Pre-cut & drilled
Kit #¥850-4 CP

1 AMP _ FND-358
POWER SUPPLY KIT &

« VARIABLE FROM 4 10 14V

» SHORT CIAGUIT PRCOF

« 723 IC REGULATOR

« 283055 PASS TRANSISTOR

s« CUARENT LIMITING AT 1+ Am{8

KIT IS COMPLETE INCLUDING 38

DRILLED & SCLDER PLATED 3

FIBERGLA! ARD A :

S5 PC B8O, ND i SETOF 6

WITH MULTIPLEX
PC ‘BOARD 56 95

95 f ea, 10/$8.50

§ ALL PARTS {less TRANS-
FORMER]  KITHPS-01_ §8.96
TRANSFORMER 244 CT will
provide J00MA at 12V and :
B | ampatsv, $a.50

BOX 219
PHONE

KIT AFC-50CIS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP.BY-8TEE INSTRUCTIONS.
WIRED & TESTED URITS ARE CALIBRATEG AND GAARANTEED.

KITH#PSL-B50........... 650 MHZ PRESCALER [NOF SHOWN] ............. 29.95

MODEL#FC-B0WT. .. .. .. 80 MHZ COUNTER WIRED, TESTED & CAL,
MODEL #FC-50/600WT. . so0 MHZ COUNTER WIRED, TESTED & CAL,

NEW LSi TECHNOLDGY

FRE(IUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART
COUNTER.FEATURING THE MANY BENEFITS OF
CUSTOM LSI CIRCI4TRY.

FEATUHES AND SPECIFICATIONS:
DiSPLAY: B RED LED DIGITS .4~ U}MIABTEH ﬁEEDHT
GATE TIMES: 1 SECONG AHD 1710 SECOI
PRAESCALER WILL FIT INSIDE GOUNTEH CABH
RESOLUTION. SECOND, 10 HZ AT ”10 SECORD.
FREQUENCY RANUE IO HZTO EIIMHZ [ﬁs MHI TYPICAL]
SENSITHITY: 10 MV AMS TO 5!3 Pl\l AMS TO 80 MHZ TYP.
INPUT IMPEDANCE : ¥ MEGOH|

{DIODE PROTECTED INPUY FDR DllEfl \IOLTAGE PROTECGYION.]
ACCURAGY: 4 1 PFMI+ 1% ] ;AFTER CALIBRATICH TYRICAL.
STABILITY: WiTHIN 1 PPM PER HOUA AFTER WARM UP |.001% XTAL]
1 PACKAGE GOUNE: 8§ [ALL BCCKETED]

INTEANAL POWER SUPPLY: 5 ¥ OC  REGHLAYED.
INPUT POWER HEQUIRED: ms UBE GR 115 YAC AT 505ee HZ.
POWER CONSUMPTION: 4 WATTS

L .
XTAL TIME BASE
Power Req: 516V

[2.5MA.TYP )

Easy Jwire hookup §
Accuracy: .t 2PPM I8
#TB-1Adjustable) B

Wiil enable
Digital Clock Kits
or Clock-Calendar
Kils to operate
from 12V DC.
1"x2"PC Board

Complete kit 4495 wyir & Cal$9.95 §

PI.EXIG lAS CAB| NETS

Great for Clocks orany LED

Digital project. Clear-Red i

Chassis servesas Bezello |

increase contrastofdigital
displays.

3"H A% W 5%"D Black, White or

CABINET 1l Clear Cover
2%"R5"WA"D $6.50 ca.

8l RED OR GREY PLEXIGLAS FOR GiGITAL BE2ELS B

VARIABLE REGULATED B arcidgg IIRILE

A7 Char. W B
7 segment LED
RED Com. Cath,

teplacement for §
popuiar FRD-70. §

FND-359 §

3"x6"x1’ 18"

95¢ co. 4/'3

12024 wh: .

MODEL
#2001

12 VOLT AC or
DC POWERED

+ £JFMBO 4" RED LED'S SEHIND RED FILTER LENS WITH CHAOME Ri

» SEY TIME FROM FRONT ViA HiDDEN SWITCHES e 12/24.Hs, TIME FORMAT
B » STYLISH CHARCOAL GAAY CAS| T .

» BRIDGE POWEA INPUT CIRCUITRY -— TWO WIRE NO POLARITY HOOK-UPH

= OPTIGHAL CORNECTION TO BLANK SISPLAY {U2e When Key GJt in Car, Elc.|

2 TOP CUALITY PC BOARDS & COMPONEHTS - INSTRUCTIONS.

+ MOUHIING BRAGKET INCLUDED

KIT W26 ao0n 116 VAC &

COMPLETE KIT ‘2195 MORE * 95 "ﬂ"f""“"

e —— et e ettt

ASSEMBLED UNITS WIRED & TESIED : .

OADER ¥2001 WT {LES: w BAT[E AY} ‘3795 10R .35 P
Op. pecitied -

Witad tor 12-Hr.

OPTDEI.ECTRDNICS INC.

HOLLYWOOD, FLA. 33022
[305] 921-2056 / 921-4425

CRDERS TD USA 4 CANADA ADD 5% FOR SHIPPING
HANDLING & INSURANCE. ALL OTHERS ADD 10%.
ADDITICNAL $1.00 CHARGE FOR ORDERS UNBER
§15.00 - COD FEE $1.00. ~ FLA. RES. ADD 4% TAX.
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A Microproducts board interfaces
an Apple IT with an SWTP PR-40.

Citrus Heights, CA 95610 (Tel:
916-723-1050) has one answer in their
System Central Interface (SCl) board
selling for $285 in kit form and $345 as-
sembled and tested. This S-100 bus
board provides a serial port with RS-232
and 20/60-mA current loops; baud rates
from 45 to 960Q0; three independent 8-bit
parallel ports that can be programmed
bitwise for input and latched output; bi-
phase (Tarbell) cassette port; onboard
relays for control of two recorders; and
three status lines to control an automatic

tape deck. Also included are 256 bytes .

of RAM for stack and buffer storage; a
2708 programmer; space for three
2708’s; and 2k systern monitor program,
having 18 commands. All IC's are sock-
eted, and the board will work with 4-MHz
Z80 systems, All output connectors, ca-
ble and plugs for recorder are provided.

1802 Iltems. Netronics, 333 Litchfield
Rd., New Milford, CT 06776 (Tel
203-354-9375), the source for the Eif-ll,
has announced a 4k RAM board for the
ENl-1} bus at $89.95 plus $3 postage/
handling. Using 2102's and requiring
500-mA from the 5-volt line, the memory
is buffered and decoded with page se-
lection in 4k blocks anywhere in memo-
ry. There is an on-board regulator and
three-state outputs. The board will pre-
serve the 256 bytes of the original.

This same firm also has an Elf-1l pro-
totype board ($17 plus $1 postage/han-
diing) that has room for 32 IC’s in a mix
of 14, 186, 20, 22, 24, or 40 pins. Wire-
wrap ot solder pencil connections can
be used. Like the memory board, this
board has gold-plated Ei-!l bus connec-
tor fingers, and has provisions for a 5-
volt reguiator.

The third item announced by Netron-
ics is an outboard EIf-ll power supply
that provides +8 voits at 5 amperes, un-
regulated, and =16 volts at 1 ampere,
also unregulated. Price is $34.95 plus
$3 for postage and handling. <&

POPULAR ELECTRONICS

Software
e SOUTCES

Basic PData Base Management
System. People's Data Base System is a
BASIC program for use in a variety of ap-
plications  including word-processing, ac-
counting, software development, mailing-ist

fites and label-printing, schedules and lists,
among others. The System will run on any
BASIC with statements for DATA, DIM, GO-
SUB, GOTO, INPUT, LET, PRINT, READ,
REM and string variable with MIDS; this in-
cludes most 8k and some 5k BASICS. The
system is available in book form, with com-
plete source listing and applications printout,
for $14.95. Write: Microware Div., Physical
Biclogical Sciences Lid., Box 47, Biacksburg,
VA 24060.

8080 Software Contest. College and
university students and faculty are eligible to
enter a software contest announced by intel's
Insite program library. Entries must be written
in Intel assembly language or PL/M and must
include a source listing and test program to
assure program validily, and a source paper
tape or diskette. More than $28,000 worth of
microcomputer development equipment, plus
numerous $100 memberships in the Intel Us-
er's Library, will be awarded to colieges and

universities submitting the best programs by
June 30, 1978, Monthly winners wili receive
Intel PROMPT 48 or PROMPT 80/85 mi-
crocomputer design aid systems. The grand
prize will be an Intellec 888 Microcomputer
Development Center, including 64k RAM, du-
al-drive one-megabyte diskette system, CRT
console, and software. Programs will be
judged for their originality, documentation,
creativity and applicability to microproces-
sors. Both individuals and teams may enter.
For entry forms and details, wrile: Insite Li-
brary Contest, Intel Corp., Microcomputer
Div., 3065 Bowers Ave., Santa Clara, CA
95051.

80B0/Z80 Cassette Operating Sys-
tem. The ZAPS Cassette Operating System
includes a ZB80 assembler, text editor, in-
memory file system, labelled cassette tape
storage system and other utilities. Runs in 14k
of mamory, including buffers and 1k for sym-
bol table, on most 8080 and Z80 systems.
The assembler processes the Zilog mnemon-

Advertisement

ALABAMA

ICP Computeriand

1550-0 Montgoraery Hwy.
Birmingham, Alabrama 35226
(205) 979-0707

CALIFORNIA

Computer Emporium
17931-J Sky Park Circle
lrvine, California 92714
(714) 540-8446

Computerland
6840 S. La Gienega Bivd.
Inglewood, Cafifornia 90302

San Bernardino, California 92402
{714) 888-3690

Sherman Oaks, California 91423
(213) 760-7514

Datamart, Inc.

3001 Nerth Fulton Drive, NE
Atlanta, Georgia 30305
(404) 266-0336

ILLINOIS

American Microprocessors
Equipment & Supply Corp.
At the Chicagoland Airport
20 Notth Milwaukee Ava.
Half Day, Hinois 68069
{312) 634-0076

— THE MICROCOMPUTER MART—

COMPUTER RETAIL STORES

Computerland of Aringten Heights
50 East Rand Rd.

Arlington Heights, Winois 60004
(312) 255-6488

imperizl Computer Systems, ine.
2105 23rd Ave.

Rockford, lllinois 61101

(815} 226-8200

INDIANA

Audio Sgecialists

415 North Michigan St.
Scuth Bend, IN 46601
(219) 234-5001

(504) 454-6600

The Generat Computer Store
530 Masen

Bearborn, Michigan 48124
(313) 562-3320

The General Compuier Store
1310 Michigan

Fast Lansing, Michigan 48823
(517} 351-3260

The General Computer Store
73W. Long Lake Rd.

Troy, Michigan 48084
(313) 689-8321

2601 5. State 5t
{313) 668-6806

MISSOURI

201 North 11th St.
(816) 229-4976

NEBRASKA

4540 South 84th St.
(402) 592-3580

NEW JERSEY

(201) 835-7080

MASSACHUSETTS 501 Route 27
Peoples Computer Shop Computer Mart, Inc. tsefin, New Jersey 08830
13452 Ventura Blvd. 1097 Lexington St. (201) 283-0600

Waltham, Massachusetts 02154

(617) 859-4540 $-100, Inc.
Rainhow Gomputing, lng 1 White Place
10723 White Cak Ave. MICHIGAN (02'3’1‘; 9'::3&2"_’1%8{ ey 07060
Granada Hills, California 91344 The Computer Mart
(213) 360-2171 1800 West 14 Mile Re. NEW YORK
- - Reyal Gak, Michigan 48073 .
GEORGIA (313) 576-0900 Atlas Electronics Corp.

15670 Third Ave.

(212) 427-4040

The Computer Corner
White Plains Mall

200 Hamilton Ave.

(914) WHY-DATA

United Micresystems Corporation

Ann Arbor, Michigan 48104

Gallion Data Systems, tnc.

Blue Springs, Missouri 64015

Omaha Computer Stere

Omaha, Nebraska 68127

Computer Maxt of New Jersey

New York, New York 16028

While Plains, New York 10601

PENNSYLVANIA

Personat Computer Corp.
Frazer Mall

Lancaster Ave. & Rte. 352
Malvern, Pennsylvania 19355
(215) 647-8463

TEXAS

Compushap

13933 North Central Expressway
Dallas, Texas 75243

{214) 234-3412

Interactive Computers
76462 Dashwood
Houston, Texas 77036
(713} 772-5257

Ineraclive Computers
16440 El Camino Real

(212) 776-8080 LOUISIANA :-_E’c;lés)tggSTS;g? 77058
Computer Cerner of New Jersey

Ialand Computar & Computer Shoppe, lnc. 240 Wanaqus Ave

Electronies House 3225 Danny Park Pempton Lakes New Jersey 07442 The Computer Shop

537 North ‘E’ St. Metairie, Louisiana 70002 ' 6812 San Pedro

San Antonio, Texas 78216
(512) 828-0553

VIRGINIA

The Gomputer Hardware Store, Ing.
818 Franklin St.

Alexandria, Virginia 22314

(703) 548-8085

Computer Systems Store
1984 Chain Bridge Rd.
McLean (Tysons Cerner),
Virginia 22101

(703) 821-8333

WISCONSIN

Microcomp

PO Box 1221

785 S. Main St.

Fond du Lac, Wisconsin 54935
(414) 922-2515

Dealers: Far information about how to have your store listed in THE MI-

CROCOMPUTER MART. please contact: POPULAR ELECTRONICS.One
Park Ave, New York, New York 10016 . (212) 725-3568.
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ics, with a wide variety of pseudo-operands
available. The system can accept numerical
values in hex, octal, decimal or binary. A 90-
page user manual includes 1/0 modification
instructions. On Tarbell, Digital Group or TDL
cassette, $60 from computer stores or write to
Algorithmics, Box 56, Newton Upper Falis, MA
02164,

High-Level Language for 6502.
FCL65E, a high-level language similar to
DEC's FOCAL, is available for 6502-based
microcomputer systems. The 6.5k program
offers 8-to-9-digit accuracy, 8-level priority in-
terrupt handling, string variables and func-
tions. Commands include Ask, Comment,
Continue, Do, Erase, For, Go, if, Modify, On,
Quit, Return, Set, Type and Write, plus sever-
al commands called by symbols. The inter-
preter permits editing; corrections of cutrent
line, debugging and error detection, pius
functions for absoiute value, integer, integer
rounding, random numhber, /O device func-
tions, ASClli/decimal and decimal/ASCH
conversidng;.  terminal echo suppression,
memory examine and deposit, user subrou-
tines, sfring comparisons, and others.
FGLB5E is available for TIM- and KiM-based
systems. All system-specific 1/0 calls are lo-
cated in a zero page block for easy modifica-

tion to other 8502 systems. A complete listing
is $35, a mini-manual is $6 and a 104-page
user's manual is $12. Hex or binary paper
tape or hex dump is available for $17. The
program is also available on KiM cassettes in
Hypertape (6X speed) format at $19. At regu-
tar speed, KIM cassettes are $23.50, and 3X-
speed casseites are $20.25. Write: The 6502
Program Exchange, 2810 Moana Ln., Reno,
NV 89509,

6800 Text Editing & Processing Sys-
tems. The editing system is line- and con-
tent-oriented for easier assembly-language
program development and document prepa-
ration. Edit directives include Append,
Change, Copy, Move, Delete, Insett, Overlay,
Print, and Replace—pius pointer-addressing
and string searches. Other commands display
output-format and up to 20 tab-stop settings,
and display or suppress line numbers. Re-
numbering is also available, as are paper-tdpe
or casselte save, write, read and gap {null
string) commands. The Text Processing Sys-
tem, a companion program, is used o format
edited files for printing or dispiay. Options in-
clude paging, titling, page numbering, para-
graphing, spacing and right-margin justifica-
tion. The 6800 Text Editing System is $23.50;
the Text Processing System (which can also

be used independently) is $32, with both in
complete manual form with source listing. KC-
standard cassettes are $6.95 each, for either
program. Write: Technical System Consult-
ants, Inc., Box 2574, W. Lafayette, IN 47306.

PDP-8 Simulator for 8080. The Simul8-
tor permits 8080 computers to run PDP-B
programs, which are widely and inexpensive-
iy available. (However, speed limitations may
preclude the use of such programs as PDP-8
BASIC and FOCAL, and the availability of
DP-8 software on paper tape rather than cas-
sette may be intolerable to some users.}
Simul8ter is available on Intel-forrat paper
tape or Tarbell cassette for $20. Write: The
Amide Corp., Box 800, Sag Harbor, NY
11963.

6800 Disassembler. Available in punch-
ed paper tape (MIKBUG format) with assem-
bly listing, object code and instructions, this
program will print an assembly listing of the
object code of any program stored in memory.
It operates in less than 1.8k byles, beginning
at 0800 hex (2k decimal). $12.95. Write: Soft-
ware Exchange, 2681 Peterboro, W. Bloom-
field, M148033.

"'AMERICA’S'FAVORlTE [

PRECUT WIRE WIRE WRAP SOCKETS
19 i0-24 2500 1090 250-898 1K-5K
Why buy wire 'on rolls? apin’ Tt 3 5 a 'Sg ;I;
R LR PRECUT & STRIPPED WIRE IS: }ggjﬁ. o » = = S 2
CA’ * Fast- No mors cutting & steipping by hand | 13pin° 53 58 54 A7 A 4
SPEGIFICATIONS " Roliste - Gonet comn watorm sy | EE AR B E
Gain: 14 dB over isotropic * Economical - Cheaper than using bulk wire
Front-to-Back 24 pin El B4 T3 6B 6; a9
-10- 23 pl 125 115 108 85 8 ;
N < Precul Wire Bulk Wire 40 si: 185 155 142 125 LI5S 189

Separation: 38 dB
VSWR: 1.1 to 1, SWR
adjustable
Vertical-to-Horizontal
Separation: 20/25 dB

1000 5000 o
s 2% in. L] 240 4.30/K 389K
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Windload Area: 6 sq. ft. N W B0B SSMK AWK
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= 9 P . 6% in. 115 405 TSMK 652K Model BW 630
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8 EI em eﬂt B local dealer, nationwide. ’ B i 129 aes 880K 75K ($6.85 Value)
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Directional, Dual Polarity, - R LI o sem vs o5 tront panels, of board 1 hoard.
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CB Antannas _

WIREWRAP )

Wire Kit 1 at $6.85 = 2 173%/1.

100 pos of 37 at $.82 = AWG/N. 80 It rolt at $1.99 = 4%/1,
100 pes of 6” at 1.06 = Aet. 00 ft. rofi at 2.95 = 36/,

i 30 Kynar stripped 1 on aach end. Lengths are oversil
Golors: Aod Blue Green,Yeltow.Biack Orange, Whita
Wire packaged in plastic bags. Add 25¢AangHh for lubes.

Power Handling 10,

Gold 3Hevel Closed Enlry Sockels
' End & Side Stackable All prices ingHide gold
Tin sockels and 2-lavel sockats available

WIRE WRAP TOOLS

or Assartment
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ELECTRONICS

135 E. Chestnut Street 4A
Monrovia, California 21016
Phone (213) 357-5005

Ordering Information:

Orders undar $25 and COD's, add $2
Al others, shipped Ppd in LS. via UPS
for Blue Label {Air) or 1st Class, add §1
We accept Visa & Mastercharge

Most orders shipped same day

Dealer tnquiries Invited J
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Minimum order is $2.

Popular Electronics

o B

Many :mportant artlc!es covenng a varlety of mterests in the broad field of elec-
tronics are published in POPULAR ELECTRONICS. Reprints of selected articles
and test reports are now available in the event that you missed some you would .
like to have for reference or study purposes—or for projects you wish to build.
Reprints in this series are only $1 each (*75¢ for those marked with an asterisk.)

AUDIO

1. How The New FTC Hi-Fi Rules Affect You
2. How To Evaluate Tape Recording Specs
3. A New Standard For FM Tuner Measurements

COMPUTER
7. How To Select A Microcomputer
8. Ins & Outs Of Computers For Beginners
COSMAC “ELF” SERIES (Reprint #'s 4, 5,6, & 17)
4, Low Cost Experimenter’s Microcomputer

5. Experimenter’s Microcomputer/With Hardware
Improvements & More Programming Details

6. Microcomputer/How To Expand Memory, Plus
More Programs

17. Build The Pixie Graphic Display

CBRADIO

8. CB Specifications Made Easy
10. How To Choose CB Base Station Antennas

OTHER

14. How To Design Your Own Power Supplies
15. The Care & Feeding Of NiCd Batteries
16. Build A Gas & Fume Detector

LEARNING ELECTRONIC THEORY WITH CALCULATORS
SERIES (Reprint #'s 11,12, & 13)

11. Basic Equations and OHM’s Law
12. Reactance, Time Constants And AC Calculations

13. RC Coupling, Basic Amplifier Calculations, and
RLC Relationship

__TEST REPORT

AUDIO

18. ADC Accutrac 4000 Record Player

19.*Empire Model 698 Manual Turntable

20. Kenwood Mode! 600 Integrated Stereo Amplifier
21.*MXR Stereo Graphic Equalizer

*REPRINTS MARKED WITH ASTERISK 75¢; ALL OTHERS $1.00. MINIMUM ORDER $2.00.

"39.*Kenwood Model TS-820 Amateur Radic Transceiver

22.*Nakamichi Model 500 Stereo Cassette Deck

23. Onkyo Model TX-4500 AM/ Stereo FM Receiver
24.*Ortofon MC20 Moving Coil Phono Cartridge
25."Pickering Model XV-15/625E Stereo Phono Cartridge
28. Pioneer Model CT-F8282 Stereo Cassette Deck

27. Radio Shack “Realistic’” Model STA-2000
AM/Stereoc FM Receiver

28. Rotel RX-7707 AM/Stereo FM Receiver

29. Sansui Model TU-9900 AM/ Stereo FM Tuner
30.*Shure Modet M24H Stereo Phono Cartridge
31.”Sony Mode! TA-4650 V-FET Stereo Power Amplifier

32.*Spectro Acoustics Model 210 Stereo
Graphic Equalizer

33.*Stanton Model 681EEE Stereo Phono Cartridge
34. Teac Mode! PC-10 Portable Stereo Cassette Deck

35."Technics Model SB-6000A Linear Phase
Speaker System

36.*Thorens Model TD-126C Record Player

COMMUNICATIONS

37.*Cobra Model 29XLR 40-Ch. AM CB Mobile Transceiver

38.*Drake Model S8R-1 AM/SSB Communications
Receiver

40,*Kris Model XL-50 40-Ch. AM CB Mcbile Transceiver

41.*President Mode! “Washington™ 40-Ch.
AM/SSB CB Base Station

42, Yaesu Model FRG-7 AM/SSB Communications
Receiver

TEST INSTRUMENTS

43.*B&K-Precision Mode! 280 Digital Multimeter
44.*B&K-Precision Mode] 1471B Dual-Trace Scope
45.*Ballantine Model 1010A Dual-Trace Scope
46.*Fluke Model 8020A Digital Multimeter
47.*Hewlett-Packard Model 280 Digital Multimeter
48.* Sencore Model DVM-32 Digital Multimeter
49,*Sencore Mode| TF-70 Portable Transistor Tester
50."Triplet Model 60 Analog Multimeter

Popular Electronics Reprints, P.O. Box 278, Pratt Station, Brooklyn, New York 11205 KA

Please send the reprinds tisted befow:
75¢

Each $1.00 Each

Reprint # Quan. Reprint # Quan.

Reprint # Quan.

NUMBER OF REPRINTS ORDERED:

@75 @ $1.00. . — = (MINIMUM ORDER $2.00)

TOTAL ENCLOSED

Reprint # Quan. Print Name____
Address.
City.
State Zip
1 +Residents of CA, GG, FL, IL, MI, MO, NY STATE,

DG and TX add applicable sales tax. Outside
U.8.A. add $1.00 per order.




