







































































































































































































































































































































































































































































































































































































































































COMPUTER INTERFACES & PERIPHERALS

For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

APPLE Il SERIAL 1/0
INTERFACE *

Part no. 2

Baud rate is continuously adjustable

from 0 to 30,000 e Plugs into any periph-

eral connector ® Low current drain. RS-

232 input and output ® On board switch

selectable 5 to 8 data bits, 1 or 2 stop

bits, and parity or no parity either odd or

even e Jumper selectable address e

SOFTWARE e Input and Output routine =

from monitor or BASIC to teletype or other serial prlmer
© Program for using an Apple Il for a video or an intelli-
gent terminal. Also can output in correspondence code
to interface with some selectrics. Board only — $15.00;
with parts — $42.00; assembled and tested — $62.00.

MODEM *

Part no. 109

e Type 103 e Full or half

duplex ® Works up to 300

baud e Originate or Ans-

wer © No coils, only low

cost components e TTL

input and output-serial ®

Connect 8 ohm speaker

and crystal mic. directly to board ® Uses XR FSK
demodulator ® Requires +5 volts ® Board $7.60;
with parts $27.50

T.V. TYPEWRITER

Part no. 106

e Stand alone TVT

e 32 char/line, 16

lines, modifications

for 64 char/line in-

cluded e Parallel

ASCII (TTL) input e

Video output e 1K

on board memory e

Output for compu-

ter controlled cur-

ser ® Auto scroll ®

Non-destructive curser e Curser inputs: up, down, left,
right, home, EOL, EOS e Scroll up, down e Requires +5
volts at 1.5 amps, and -12 volts at 30 mA e All 7400, TTL
chips e Char. gen. 2513 e Upper case only ® Board only
$39.00; with parts $145.00

8K STATIC
RAM

Part no. 300

e 8K Altair bus memory e

Uses 2102 Static memory chips ® Mem-

ory protect ® Gold contacts ® Wait states ¢ On
board regulator @ S-100 bus compatible ® Vector
input option e TRI state buffered e Board only
$22.50; with parts $160.00

DC POWER SUPPLY *

Part no. 6085

® Board suppliesa regulated +5 volts

at 3 amps,, +12, -12, and -5 volts at

1 amp. ® Power required is 8 volts AC
at3 amps., and 24 voltsACC.T.at1.5
amps. ® Board only $12.50; with
parts excluding transformers $42.50 §

TIDMA *

Part no. 112

e Tape Interface Direct Memory Access @ Record
and play programs without bootstrap loader (no
prom) has FSK encoder/decoder for direct con-
nections to low cost recorder at 1200 baud rate,
and direct connections for inputs and outputs to a
digital recorder at any baud rate. ® S-100 bus com-
patible ® Board only $35.00; with parts $110.00

RF MODULATOR *

Part no. 107

e Converts video to AM modu-

lated RF, Channels 2 or 3. So

powerful almost no tuning is re-

quired. On board regulated

power supply makes this ex-

tremely stable. Rated very

highly in Doctor Dobbs' Journal. Recommended
by Apple. ® Power required is 12 volts AC C.T,, or
+5 volts DC e Board $7.60; with parts $13.50

TAPE INTERFACE *

Part no. 111

e Play and record Kansas

City Standard tapes e

Converts a low cost tape

recorder to a digital re-

corder ® Works up to 1200

baud e Digital in and out

are TTL-serial ® Output of

board connects to mic. in

of recorder ® Earphone of

recorder connects to input on board ® No coils ®
Requires +5 volts, low power drain ® Board $7.60;
with parts $27.50

ELECTRONIC SYSTEMS

To Order:

UART & BAUD RATE
GENERATOR*

Part no. 101

» Converts serial to parallel

and parallel to serial ® Low

cost on board baud rate

generator ® Baudrates: 110,

150, 300, 600, 1200, and

2400 e Low power drain +5

volts and -12 volts required

e TTL compatible e All characters contain a start bit, 5 to
8 data bits, 1 or 2 stop bits, and either odd or even parity.
¢ All connections go to a 44 pin gold plated edge connec-
tor @ Board only $12.00; with parts $35.00 with connector
add $3.00

Dept. B,

RS 232/TTY *
INTERFACE

Part no. 600

e Converts RS-232 to 20mA
current loop, and 20mA current
loop to RS-232 e Two separate
circuits ® Requires +12 and -12
volts ® Board only $4.50, with
parts $7.00

RS 232/TTL*
INTERFACE =

Part no. 232

e Converts TTL to RS-232,

and converts RS-232 to

TTL e Two separate circuits

® Requires -12 and +12 volts

e All connections go to a 10 pin gold plated edge
connector ® Board only $4.50; with parts $7.00
with connector add $2.00

PO. Box 21638, San Jose, CA. USA 95151

Mention part number and description. For parts kits add "A" to part number. In USA, shipping paid for orders accompanied by check, money order, or
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5%

for tax. Outside USA add 10% for air mail postage, no C.0.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for all
ICs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via
first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked “Computer Parts." Dealer inquiries invited.
24 Hour Order Line: (408) 226-4064

Circle 125 on inquiry card.
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BUTE

available in
microform

University HATIRATSA RLMIEM &an M0 391208 !
Microfilms MR TAUT DLEIMIIE 13 IRTY Tt n vt 28 |
International

- - T : g
wuf .

PU

Please send me additional information. Un'vers'_ty Microfilms
International

Name 300 North Zeeb Road
Dept. P.R.

Institution Ann Arbor, Ml 48106
U.S.A.

18 Bedford Row
City Dept. P.R.
London, WC1R 4EJ
State ip. England

Street
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* The EW-2001 *

“Smart” VIDEO BOARD
KIT At A “Dumb” Price!

A VIDEO BOARD + A MEMORY BOARD + AN I/O0 BOARD — ALL IN ONE!

u STATE OF THE ART TECHNOLOGY USING DEDICATED MICROPROCESSOR I.C.
= NUMBER OF 1.C.s REDUCED BY 50% FOR HIGHER RELIABILITY = MASTER PIECE
OF ENGINEERING = FULLY SOFTWARE CONTROLLED

SPECIAL FEATURES:
S-100 bus compatible
Parallel keyboard port

On board 4K screen memory
(optional)* relocatable to main
computer memory

Text editing capabilities (soft-
ware optional)

Scrolling: up and down through
video memory

Blinking characters
Reversed video
Provision for on board ROM

CRT and video controls fully
programmable (European TV)

®m Programmable no. of scan lines

® Underline blinking cursor

® Cursor controls: up, down, left,
right, home, carriage return

m Composite video

*Min. 2K required for operation of this board.

DISPLAY FEATURES:

m 128 displayable ASCII charact-
ers (upper and lower case alpha-
numeric, controls)

64 or 32 characters per line
(jumper selectable)

32 or 16 lines
(jumper selectable)

Screen capacity 2048 or 512

$199.95

Priced at ONLY Basic Software Included

OPTIONS:
Sockets

2K Static Memory
(with Sockets)

4K Static Memory
(with Sockets)

Complete unit, assembled
and tested with
4K Memory

Basic software on ROM
Text editor on ROM . .. .

$45.00

$90.00

$335.00
$20.00
$75.00

DEALER

INQUIRIES WELCOMED

Character generation:
7 x 11 dot matrix

Hexadecimal. Octal. Decimal.

Enter a number in base 8, 10, or 16. TI Programmer can
fquickly convert to either of the other bases. Rapidly hargi
arithmetic in all three bases giving you more time for img#
ant programming or troubleshooting tasks.

Ideal for use with any size computer. Tl Programmer u
integer “‘two’s complement’’ arithmetic in hexadecimal

Additional Improvements: Double Size Return Key
Control Characters Molderd on Key Caps
Power: +5V 275mA
Upper and Lower Case
Full ASCII Set :
7 or 8 Bits Parallel Data
Optional Serial Output

uuuuuo
o @
T
oEao@
oeeae
CoOBo
=TT

OPTIONS:

Metal Enclosure Painted
Blue and White

18 Pin Edge Con.

I.C. Sockets

Serial Output Provision
(Shift Register) $ 2.00

Upper Case Lock Switch for
Capital Letters and Nos. § 2.00

Assembled (on Sockets)
and Tested

$44.05 . =
DATA CHROM

£ Large, easy-to-read 8-digit liquid crystal display.
| h'ﬁclock mode displays time, day, date, and AM/!’M.
Stopwatch mode displays hours, minutes, seconds and tenths
of seconds up to 9-59-59.9.
Economical—you’ll get typically 12 months normal operation
on a single set of batteries.
Attractive—comes in brown vinyl wallet folder with insert
pockets for business cards. Makes a neat addition to your
personal or business accessories.
24-hour alarm.
Stopwatch records and displays lap and total elapsed times.
Up to one-tenth of a second accuracy.

$27.50
$ 2.00
$ 4.00

Selectable Positve or

Negative Strobe, and

Strobe Pulse Width

2 Key Roll-Over : N
3 User DEfineable Keys

P.C. Board Size:
17-3/16” x 5

APPLE 1II 1/0 BOARD KIT

Plugs Into Slot of Apple II Mother Board
18 Bit Parallel Output Port
(Expandable to 3 Ports)

1 Input Port

15mA Output Current Sink
or Source )

Can be used for peripheral
equipment such as printers,
floppy discs, cassettes,
paper tapes, etc.

$90.00

SHIPPING: $3.50
California residents add 6% sales tax

ELECTRONICS WAREHOUSE Inc.
1603 AVIATION BLVD. Dept.

ﬁ‘ REDONDO BEACH, CA. 90278
et TEL. (213) 376-8005
WRITE FOR FREE CATALOG
Minimum Order: $10

1 free software listing for
SWTP PR40 or IBM selectric

PRICE:
1 Input and 1 Output
Port for $49.00

1 Input and 3 Output
Ports for $64.00
Dealer Inquiries Invited
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Whast’s New?

SOFTWARE

COMPAS Reduces Prices on 6500
Processor Cross Assemblers

COMPAS has reduced the prices on
all its cross assemblers for the 6500 pro-
cessor family. The 6500 is built by MOS
Technology, SYNERTEK and Rockwell.
All cross assemblers are now priced at
$600 which includes test programs and
one year free support. Two versions of
the cross assemblers are offered.

The MINmic 1165 cross assembler
is available for any PDP-11 using the
RT-11 operating system and was former-
ly priced at $900. The MINmic cross
assembler is written in MACRO 11 for
maximum speed and requires 5 K
words memory. Normal distribution is
on floppy disk or RKOS5 disk. This
assembler may be used in conjunction
with the CSL/65 cross compiler which
also runs on any similar PDP-11.

For further information contact
COMPAS, Computer Applications Corp,
413 Kellogg, Ames |IA 50010.®

Circle 584 on inquiry card.

Run Program at 0000
with Your Poly 88

Having trouble running software be-
ginning at hexadecimal 0000 on your
PolyMorphic Poly 88 computer, due to
the on board system monitor? A new
Super-Monitor is now available which
permits the use of low off board pro-
grammable memory for program storage.
The Super-Monitor plugs into the two
remaining read only memory sockets
on the Poly processor card and leaves
the original monitor intact. The monitor
features: dump, move, verify, erasable
read only memory (EROM), program-
mer, fill, in, out, cassette save, cassette
load, search, serial port driver, GOTO,
memory modify and return to Poly
monitor. It is available as a set of two
2708 erasable read only memories with
complete documentation for $59 plus
shipping from Computer Hobbies Un-
limited, 9215 Midlothian Tpk,
Richmond VA 23235.®

Circle 585 on inquiry card.

Apple Users Get Access to Dow Jones Information Service

218

Apple Computer Inc has announced
a new service to provide owners of its
computers with stock portfolio infor-
mation and other financial services.

Using a telephone linkup, users of
Apple |l computers will be able to dial
Dow Jones’ Stock Quote Reporter
Service for 15 minute delayed stock and
bond quotations. This information along
with software provided by Apple will
enable the user to determine current
portfolio value, short and long term

January 1979 © BYTE Publications Inc

gains, and rate of return, among other
things. At a later date, Apple Il users will
also be able to call up current news on
companies in their user’s portfolio.

The cost of the stock quote service
includes a 1 time fee of $25 plus a usage
charge of $3 for the first three minutes
plus $.50 a minute thereafter for each
usage session.

Contact Apple Computer Inc, 10260

Bandley Dr, Cupertino CA 95014.®

Circle 588 on inquiry card.

Cromemco Trace System Simulator

Trace is a system simulator program
designed to facilitate assembly language
program development on Cromemco
computer systems. Trace emulates the
behavior of a Z-80 processor as it follows
the logic of the user program.

Virtually all aspects of system oper-
ation can be simulated, including priori-
tized interrupts and input/output (10)
commands. Trace options include
control of register display and choice of
display frequency. A historical record of
program execution is maintained in a
100 instruction circular queue.

Features which locate errors quickly
include: warnings if the user writes to
unexpected areas, simulation of |0
commands on the console, undefined
calls to CDOS routines, improper return
from subroutine calls, and execution
of branch instructions or decimal adjust
if the relevant flags are in an undefined
State.

The advanced features of Trace
enable it to be used in place of logic
analyzers or in-circuit emulators in
program development.

It is available on minifloppy (Model
TSS-S) or floppy (Model TSS-L) IBM
format disks for $95. For additional
information contact Cromemco Inc,
280 Bernardo Av, Mountain View CA
94040.m i

Circle 586 on inquiry card.

Software Packaged in North Star Format

MicroAge has introduced new appli-
cations software on minifloppy disk that
is packaged in North Star format. Each
of the programs is ready to run in any
S-100 8080 or Z-80 computer system.
They include: financial programs, math-
ematical analysis programs, statistical
programs and miscellaneous programs,
volume 1 and 2 games, backorder pro-
gram, mailing list, and North Star disk
operating system for the Centronics
printer. Priced at $35 each, they are
available from MicroAge Mail Order.
803 N Scottsdale Rd, Tempe AZ
85281.m

Circle 587 on inquiry card.

Simulation Package for Minicomputers

Mini-Dynamo is a simulation package
designed for the PDP-11, NOVA,
Eclipse, Varian and other minicom-
puters. Mini-Dynamo offers standard
Dynamo equation formats, easily speci-
fied tabular and graphical output (with
automatic or user specified scaling),
automatic sorting of equations for
correct computational order, ability
to rerun the model without recom-
piling, and a variety of options to
tailor output to users’ needs (Dynamo
is a continuous simulation language
for large computers).

The one time license fee is $2500,
or $1000 for educational institutions.
Mini-Dynamo can be licensed from
Pugh-Roberts Associates Inc, 5 Lee St,
Cambridge MA 02139.®

Circle 589 on inquiry card.



ITHACA AUDIO

THE OEM MARKETPLACE

IA Expands

© 1978 ITHACA AUDIO

Mass Storage at

S_].OO Line Incomparable

Video
Display
Board

Featuring a full 128 upper/lower case ASCII
character set stored in a 1K buffer memory.
Easy to read 16 line x 64 character format can
be |splayed on an inexpensive video monitor
or a modified TV set. Includes a TTY software
driver. Add our powerful K 2 FDOS to create a
versatile operator console.

$25.00

Disk
Controller
Board

Controls up to 4 single or double sided drives.
Data protect features include automatic
disable of write-gate during power-down for
data integrity. Supported bg a reliable
software package, K 2 FDOS and complete
diagnostic documentation.

$35.00

K2
Operating
System

Power full disk software in the DEC tradition.
Includes Text Editor (T ED{, File PackaEge (PIP),
Debu ﬁer g-IDT). Assembler (ASMBL
HEXBIN, 1 COPY, Srstem Generator gSYSGEN).
Command syntax follows Digitals 0S-8, RT/11
format. First in a family of high level software.
Soon to be released, FORTRAN & Pascal
Compilers.

$75.00

Field-proven Prices.

reliable engineerin . g
Over 10,000 boards wor%wide prove Ithag l'l'haca AUd |o

Audio provides the quality and reliability you 3
Floppy Disk

demand. :

Ithaca Audio Boards are fully S-100

cog!p?titblg,ﬂf‘eaturtllng old :ﬁ! e cogm(actorst
and plated-through holes. oards (exce| 5 i ;
the Protoboard) have fully buffered data ar?d : HB :g % Bytg:' z:;‘t?tlifes;?;gd
address lines, DIP switch addressing, solder e Dat t ty 2
mask and parts legend. ala protec :
e Powerful software operating
7-80 CPU Board Most powerful 8 bit central system includes 8 utility
processor available. eaturm% fower-on- programs, text editor.
jump, provision for on-board 2708, Accepts ) W
most software. $35_00 Add the capacity of full size disk to your S-100

microcomputer. Controller, Disk Drive, and
8K Static RAM Board High speed static memory | Software gvailable separately.

at the lowest cost per bit. Includes memory
protect/unprotect and selectable wait states. Memorex single sided

$25.00 | 550 Flexible Disk Drive  $456.
27&/2}165?0! Board Indis e?tsablef%r st?tr- Memorex double sided
ing dedicated programs and often used soft-
ware. Acceptspupgto 16K of 2708's or 32K of 952 Flexible Disk Drive $630.
2716's. $25.00 | Disk Controller Board $35.

K2 FDOS Available on 8"

Protoboard Universal wire-wrap board for de-

veloping custom circuitry. Accepts any size floppy disk w. manual §78.
DIP socket. 525_00
Quality Components
ZILOG Z-80 $19.00
ZILOG Z-80A 23.00
INTEL 2708 11.00
FAIRCHILD 2102 LHPC 1.60
FAIRCHILD 2102 LIPC ‘ 1.35
IMSAI 8080 Kit with 22 Slot M.B.
$560.00

RAM ' plus $10.00 shipping.

; HOW TO ORDER
32K for $359. i
Ithaca Audio is now stocking the Mostek 4115

add-on RAM for S.D.’s Expandoram. Buy their technical assist Il or write to
basic board, 32K of RAM from us and RO e S o

AVE.
S.D. SALES Expandoram board $199 ITHACA
Ithaca Audio 32 4115's @ $5.00 ea.  _160 AU D'O

32K Only 8359 5 5 "goy 91

Ithaca, New York 14850
Phone: 607/273-3271
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Considerine

Be Sure to Check Out the

Full Line Microcomputer Company.

All Ohio Scientific machines come with microcomputing’s fastest full

feature BASIC-in-ROM or on-Disk for instant use.

Challenger | Series

Economical computer systems that talk in BASIC.
Ideal for hobbyists, students, education and the home.

Superboard Il — World's first complete system on a board

including keyboard, video display, audio
cassette, BASIC-in-ROM and up to 8K RAM

Challenger IP — Fully packaged Superboard Il with
power supply
Challenger IP Disk — Complete mini-floppy system
expandable to 32K RAM
Challenger IIP Series
Ultra high performance BUS oriented microcomputers for
personal, educational, research and small business use.
C2-4P — The professional poriable

C2-8P — The world's most expandable personal machine
for business or research applications

C2-4P Disk — The ultimate portable

C2-8P Single Disk -— Ideal for education, advanced
personal users, etc.

C2-8P Dual Disk — Most cost effective small
business system

Challenger Il Serial Interface Series
Same great features as Challenger IIP Series for those who
have serial terminals: small business, education, industry.

C2-0—Great starter for users with a terminal

C2-1 — Great timeshare user accessory; cuts costs

by running simple BASIC programs locally
C2-8S — Highly expandable serial machine, can
add disks, etc.

Minimum
Configuration

4K RAM

4K RAM

16K RAM

4K RAM
4K RAM

16K RAM
16K RAM

32K RAM

4K RAM
4K RAM

4K RAM

Challenger lll The Ultimate in Small Computers

The unique three processor system for demanding business,

education, research and industrial development applications.

C3-S1 — World's most popular 8" floppy based
microcomputer

C3-OEM — Single package high volume user version
of C3-S1

C3-A — Rack mounted multi-user business system
directly expandabe to C3-B

C3-B — 74 million byte Winchester disk based system.
World's most powerful microcomputer

32K RAM
dual floppys
32K RAM
dual floppys
48K RAM
dual floppys

48K RAM
dual floppys

OHIO SCIENTIFIC also offers you the broadest line of expansion
accessories and the largest selection of affordable software!
Compare the closest Ohio Scientific Model to any other unit you are con-
sidering. Compare the performance, real expansion ability, software and
price, and you will see why we have become the world’s largest full line

microcomputer company.

I''m interested in OS! Computers. Send me information on:

I O Personal Computers
I O Educational Systems

| Ohio residents add 4% tax.
| Name
: Address
| City

I State

O Small Business Computers
[ Industrial Development Systems
I O I'm enclosing $1.00 for your 64-page small computer buyer’s guide.

1
|
|
|

OHI0 SCIENTIFIC |
|
|
|

Base
Price

$ 279

$ 349
$1190

$ 598
$ 799

$1464
$1738

$2597

$ 298
$ 498

$ 545

$3590
$3590
$5090
$11,090

1333 S. Chillicothe Road
Aurora, Ohio 44202
(216) 562-3101

a Microcomputer?

Product Offerings of the World’s Largest

The Professional Portable
by o Do etentitc

Ohlo Scfentilic now offors you the world's
‘most powerful lp rtabl

In bolh BASICAOM and minklloppy
‘configurati

C34P W04 2 Btandard Features:
- 1

(bl tihren 4 4 8o b ot o Alecia. A 202

An exceptlonal value
In personal computing

The C3-B

by Chio Scientific
microcomputer systam

Is far
STANDARD FEATURES:

2 74 millon byle Vincheste tech
capacity.

akes i
inas kG maivay 1EAM gaay'ts
usa

= Tuple plocessor CPU witn
5024, 6500 410 280 gl th -
mnmma e s 3 ol AIA warl in

o 2k B
OULBERCHMATES QVOrY TGO
avallabla, incuing  MHz 2,60 an
LSIT1 wilh extended arithy

sutassemblies
B Basad on 3 6 viot Buvcranicd .
architecture with only 7 s/0ts used
 tho base machive.

= Ditocily axpancabls 10 400

"
dalivery schedules.

Tho C3.B was do6g0ed by On
Seiantific as the state of ar
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