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-Designers' Notebook-
Use Off-The-Shelf Components 
To Design 300-Baud Answer I Originate Modem 
first, some basics 
One of the very few methods of ex­
changing data (files, source code, object 
code, etc.) between diverse µ.Ps without 
having to combat the problems of differ­
ing mass storage media is by means of 
data transmission over switched or 
leased telephone facilities. Most other 
means of data exchange such as floppy 
diskettes or cassette tapes are specific 
to one or a few µ.Cs. Data transmission 
over phone lines can be independent 
both of the µ.Ps involved and of the 
method or speed of the mass data storage 
used by either processor. 

In order to transmit data at reasonable 
speeds over a telephone line, a modem 
(a contraction of the words modulator 
and demodulator) is used to convert 
digital signals into analog form for trans­
mission over the telephone network. 
This is necessary because the telephone 
network was designed for analog voice 
transmission and not for digital data. 
The telephone network has an audio 
bandwidth of about 3000 Hz, so the 
modem must condition the signals to fit 
within this bandwidth. 

Since communication usually involves 
data transmission in both directions, a 
convention has been established so the 
data traveling in each direction does so 
without interference. In the Bell 103 
type of modem certain designated audio 
frequencies are used for binary zero and 
one. One of the pair of communicating 
entities is arbitrarily designated as the 
originating end and the other as the 
answering end. As the words imply, the 
originating end answers, but this is not 
necessary. All that is necessary is to 
designate one of the pair the "answerer" 
and the other the "originator . ., The 
originating end transmits a binary zero 
(also known as a space) as a tone of 
1070 Hz and a binary one (also known 
as a mark) as a tone of 1270 Hz. The 
originating end receives space and mark 
as tones of 2025 Hz and 2225 Hz, res­
pectively. The answering end obviously 
has the transmit and receive frequencies 
interchanged. The Bell 103 modem 
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translates serial data from voltage levels 
to these audio tones which are capable 
of being transmitted over standard tele­
phone lines at a data rate from 0 to 300 
bits per second (bps) . 

A data bit is usually first translated 
by a terminal or µ.C to standard voltage 
levels defined by an EIA standard known 
as RS-232C. This standard defines a 
space as a voltage level between + 5 
and + 15 V and a mark as a voltage 
level between -5 and -15 Y. Voltages 
between - 5 and + 5 V have undefined 
meaning. These signals are capable of 

Amplitude modulation (AM): A 
method of transferring data via a 
modem in which the amplitude of 
a carrier signal is altered to repre­
sent zeros or ones. 
Asynchronous trans~ion: 
Data transmission in which each 
character has its own start and 
stop bits and there is no control 
over time between characters. 
Baud: A unit of measuring data 
transmission speed. Baud and bits 
per second (bps) are often used 
interchangeably. 
Bell compatible modem: A 
modem whose line audio signals 
meet Bell telephone standards. 
Carrier signal: A signal that con­
tains no infonnation by itself but 
whose characteristics can be al­
tered to carry data. 
Frequency modulation (FM): 
The most common method of 
transmission in which a carrier 
signal's frequency shifts back and 
forth between two distinct frequen­
cies to designate zeros and ones. 
Full duplex: Pertains to the simul­
taneous independent transmission 
of data in both directions over a 
communications line. 
Half duplex: Pertains to the op­
eration of a communications link 

being transmitted over wire cable for 
distances of several hundred feet at 
speeds up to several thousand bps. 

The I 03 type 300 baud modem de­
scribed in this article uses RS-232C 
levels between the processors or ter­
minals and connects to the telephone 
line through a device called a Direct 
Access Arrangement (DAA). There are 
two common DAAs: the CBS data 
coupler which uses RS-232C levels to 
interface with the modem and the sim­
pler CBT data coupler which uses 
contact closures (switches or relays) for 

in either direction over a single 
channel, but not in both direc­
tions simultaneously. 
Modem: An acronym for 
modulator-demodulator, a device 
used at each end of a telephone 
line to convert binary data to audio 
tones suitable for transmission 
over the line and vice versa. 
Originate/ Answer: Two modes 
of operation for a modem. In the 
originate mode, the modem will 
utilize one set of frequencies to 
transmit data and another set of 
frequencies to receive data. In the 
answer mode these frequency sets 
are reversed. For two modems to 
communicate, one modem must 
be in the originate mode and the 
other in the answer mode. 
Serial interface: Circuitry that 
transforms digital data from a 
parallel mode to a sequential 
mode. 
Start/stop bits: Bits transmitted 
immediately before and after a 
block of data (or character, in the 
case of asynchronous transmis­
sion). The start bits alert the 
receiving system to expect in­
coming data while the stop bits 
signal the end of the transmission 
of that block or character. 



the modem interface. The CBT type 
DAA is used in this design for sim­
plicity. An FCC-registered DAA is 
needed when connecting into the public 
switched network. The simple DAA 
design described here can be used with 
either leased or private lines. 

building the modem 
Functionally, a frequency modulated 
modem of the I 03 type consists of just a 
few basic building blocks. Data to be 
transmitted first enters a low pass filter 
which removes the high frequency com­
ponents of the rectangular pulse shaped 
data input. The shaped pulses control 
the frequency of the FM oscillator. The 
transmit bandpass filter limits the fre­
quency spectrum to the bandwidth of 
the transmission facility . At the other 
end the receive bandpass filter removes 
the noise and interference outside-the 
band of interest. Frequency variations 
at zero amplitude are converted by a 
limiter into a rectangular wave so that 
residual amplitude modulation is elim­
inated. The original signal is then re­
covered in a discriminator process of 
the FM demodulator. The low pass filter 
removes out of band modulation prod­
ucts and noise . The output of the low 
pass filter is fed into the slicer which 
performs a slicing function to produce 
rectangular pulses again. 

The number of components required 
to implement these functions is relative-
1 y modest. Only two filters are required: 
a switchable dual channel transmit filter 
and line hybrid (CHl262) and dual 
channel receive filter and limiter 
(CHl267). It is necessary to be able to 
swi tch the· center frequencies of the fil­
ters ( 1170 and 2125 Hz) so the modem 
can be used either as an originate or 
answer mode. This is done by changing 
the DC voltage ( + 12 V) on the channel 
se lect pins. On the CH1262 channel , 
select pins I and 16 set the channel 
frequency to 1170 Hz when connected 
to V - and to 2125 Hz when connected 
to V + . On the CH 1267, channel select 
pins 11 , 17 and 19 will set the channel 
frequency to 1170 when connected to 
V - and to 2125 Hz when connected 
to V +. 

The most troublesome and compli­
cated parts of a modem are the filters 
used to separate and purify the transmit 
and receive audio tones. It is not un­
common that filters for the receive and 
transmit frequencies to each contain 
many op amps and tens of precision 
resistors and capacitors. The Cermetek 
miniModem building block filters used 
in this design, however, require no ad­
justments and few external components. 

The CH 1262 is a two channel band­
pass filter which passes the modulated 
signal with extremely low distortion 
within the selected bandwidth . It band­
limits the oscillator output to attenuate 
those modulation components which 
would interfere with the adjacent chan­
nel. Filter bandwidth is relatively large, 
about 500 Hz. and adjacent channel 
attenuation is -13 dB for the originate 
mode and -19 dB for the answer mode . 
This thick film hybrid device also con­
tains a line hybrid to couple the receiver 
to the line, while isolating the modulator 

from the receiver. Minimum isolation 
of modulation is a function of line mis­
match from a nominal 600 ohm line. 
For 30% mismatch, the line hybrid 
provides complete iso lation of 10 dB. 
With the line at 600 ohms impedance . 
the line hybrid will provide 6 dB of gain 
to the receive filter for the received 
signal and a 50 dB attenuation for the 
transmitted signal. 

The CH 1267 receive filter also acts 
in a two channel bandpass configuration 
which passes the signals with extremely 
low group envelope delay distortion. 

There are other streamen, 
but the Microstreamer™ gives you 

completely automatic tape loading. 
There's one tape drive 

family you can buy that totally elimi­
nates the manual handling of tape. 
With Cipher's Microstreamer, loading 
and threading of tape reels is totally 
automatic. All you do is open the 
door, insert the tape reel and close 
the door. That's it. The machine 
threads the tape by itself. No more 
operator training. Anyone can use it. 

That's exciting, 
but there's more. 

In addition to offering you 
exclusive auto-load features, the 
Microstreamers also give you these 
exclusive benefits: 

D choice of 1600 or 1600 I 3200 
selectable recording density 

D higher 25 ips speed for 
start/stop use 

O proven design 
0 thousands in the field 
O automatic diagnostics 
0 smaller size 
0 lower cost 

Catch the 
excitement! 

Cipher Is your source for all 
your tape drive needs. Call us at 
(714) 578-9100. Or write for our 
free product brochure. We're at 
10225 Willow Creek Road, 
San Diego, California 92131. 

'/t: ~~· I. i.exc11.7ng cn1npnny 
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Unibus· repeater 
forPDPll 
series systems. 
Do you need to 
add peripherals 
or additional 
cable lengths to 
an overloaded 
bus? Do you . 
have unknown 
system crashes 
such as caused 
by a type 4 
trap - delayed 
response from a slave sync? Is your current 
repeater too slow for your current system? 
If these questions are relevant, then Datafusion Corporation has a 
device that can answer your needs, the OSBll-A Bus Repeater. It is 
a functional equivalent of DEC's'' DBll-A, and is designed to drive 
at least 19 bus loads and 50 foot of bus cables. 

Ultra Fast: 80 nanoseconds MSYNC to return SSYNC maximum 
(40 nsec one way). This is due, primarily, to the specially designed 
patented integrated circuit employed by the OSBll-A. 

Reliable: Only 34 operational circuit components. Tested 
in environments from 0° to 70°C with virtually no degradation of 
signal qualiry. 

Easy to Install: Remove a M920 Jumper and replace it with a 
OSBll-A. No extra system unit is needed; no wires or plugs to con­
nect (or disconnect) ; no lost time in reconfiguration. 

Available: Off-the-shelf. And, it's fully supported and warranted. 
Cost: About 25% below DEC' Quantiry discounts are available. 
Other PDPll products available are a Busrouter (a Unibus'' 

Switch) to reconnect multiple peripherals to one or more PDPll 
cpu's, a Unibus;' Cable Tester, and an Associative File Processor for 
high speed text search - a hardware approach. 

We also have some ideas for the application of our products which 
might not have occurred to you. If you can't get the performance that 
you would like from your PDPll system, maybe we can 
help . Please telephone our Marketing Manager at 
(213) 887-9523 or write to Datafusion Corporation, 
5115 Douglas Fir Road, Calabasas, California 91302. 

*TRADEMARK OF DIGITAL EQUIPMENT CORPORATION 
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The adjacent channel attenuation for 
the answer mode is - 38 dB and for the 
originate mode is -42 dB. Inclusion of 
the line hybrid provides IO dB of addi­
tional isolation at 30% line mismatch 
and 50 dB if lines are matched. The 
CH1267 also contains a soft limiter to 
amplify the signal from the filter in 
order to supply the demodulator with 
sufficient signal level for error-free 
operation. The soft limiter provides 38 
dB of additional linear gain for thresh­
old level and clips on larger inputs . 
When used with the limiter, a two stage 
progressive limiting function is pro­
vided for operation over a 50 dB re­
ceiver dynamic range. 

The only other major component in 
this modem is the Motorola MC6860 
MOS/LSI modem chip. It provides all 
the circuitry required to perform the 
functions of modulation and demodula­
tion as well as several important super­
visory control functions. The presence 
of a ring indication or the closing of the 
switch hook caused by taking the tele­
phone receiver off its cradle is detected 
and the 6860 puts the modem in the 
answer or originate mode. 

Of course, a variety of external dev'ices 
is required in addition to these three 
devices for the modem to operate in an 
adequate fashion and to interface in the 
proper manner to the outside world . 

Conversion of signals from RS-232C 
levels to TTL levels and back again is 
provided by the inclusion of two special 
interface circuits, the MC1488 and 
MCI489A. A 1458 dual op amp is used 
to convert the TTL-level mode signal 
from the MC6860 (as perhaps modified 
by the Test/Normal switch) to a+ 12 or 
- 12 V signal to switch the filters be­
tween originate and answer. A 301A op 
amp is used to limit the received signal. 
A 3. 9 volt zener diode causes the output 
of the op amp to be TTL compatible . A 
TTL gate helped square up the limited 
signal as required by the 6860. A 200K 
ohm variable resistor on the CHI 262 is 
used to set the transmit level to 0 dBm 
(I mW at 600 ohms or 0. 7 V RMS). 

Five LEDs have been incorporated 
into this design to be used by the opera­
tor to monitor the operation of the 
modem. The functions displayed are 
power-on, clear-to-send, mode (with 
the LED on in the answer mode) , off­
hook, and one spare for a function of 
the designer's choice. 

The DAA used in this particular con­
figuration is designed to have a very 



clean interface between it and the 
modem itself. This was done so the 
modem could easily be used both on 
public switched lines with an external 
DAA or on private leased lines with the 
internal DAA. 

The DAA couples the modem to the 
phone line through a 1: 1 600-ohm trans­
former. Ring detection is done by a 
capacitively coupled diode bridge 
through an opto-isolator. The switch 
labeled "ring" simulates a ring on the 
telephone line for testing purposes. 

There are two relays placed on the 
phone line. The one on the modem side 
closes about one second after the line 
side relay closes to place the telephone 
line off-hook. The delay is governed on 
the line side by a 74123 one shot and 
7474 D-latch . 

The RC network on the clear inputs 
to this delay circuitry provides power­
on sequencing. 

A power supply provides +5, + 12 
and - 12 Volts regulated to the modem. 
These voltages, of course, can be ob­
tained from the terminal or computer, if 
available. However, a self-contained 
power supply makes the modem an 
independent device. The entire modem 
can be wirewrapped on a small perfboard 
and enclosed in a cabinet. 

the modem in operation 
After conversion from RS-232C to TTL 
levels by the MC1488 and MC1489A 
interface circuits, the MC6860's modu­
lator section converts serial digital data 
into analog frequencies. A sine wave is 
digitally synthesized in one-of-four fre­
quencies required for 300-baud modem 
operation. One frequency pair (Mark 
and Space) is for one direction and one 
frequency pair is for the other direction. 
These are: Mark: 1270 Hz (pair #1), 
2225 Hz (pair #2) ; Space: 1070 Hz 
(#1), 2025 Hz (#2). This signal is fil­
tered and amplified by the transmit 
CH 1262 transmit filter. The demodula­
tor section of the 6860 detects the pres­
ence of a Mark or Space frequency at its 
input and presents a digital zero or one 
output to the terminal or computer after 
conversion to RS-232 levels by the inter­
face circuits. The receive signal input 
to the 6860 must be a 50% duty cycle 
TTL signal, filtered and limited (ampli­
fied and clipped) and with very clean 
and sharp edges. 

If the data terminal is ready, ring 
detection creates an answer phone sig­
nal to the DAA. A 6860 mode signal 
output controls the switchable filters so 
that the correct set of signal pairs is 
used. A Clear-To-Send (CTS) signal is 

also created to indicate to the terminal 
or computer the establishment of a 
communication link. 

The Request-To-Send (RTS) signal 
is not used by the 6860. It is normally 
used to indicate to the modem that it is 
about to begin or resume sending of 
data and the modem responds with a 
CTS signal to indicate that the modem 
is ready to function. However, in this 
design, RTS is used by the support cir­
cuitry to control pulse dialing and setting 
the answer/originate mode of the modem. 

If the modem is powered up with 
RTS on ( +5to+12 V), the modem is 
placed in the originate mode and the 
Answer Phone signal from the 6860 
commands the DAA to take the phone 
line off-hook . The telephone may then 
be dialed by pulsing the RTS line off 
and on under software control. A CP/M 
program for an 8080 can do automatic 
dialing. 

If the modem is powered up and RTS 
is off (-5 to - 12 V), the modem will 
wait for a ring indication from the DAA. 
On receipt of the ring, the 6860 will 
bring the Answer Phone line high and 
begin sending the transmit carrier (2225 
Hz). If the modem on the other end of 
the line responds with its carrier (1270 
Hz), the 6860 will turn CTS on about 

HIGH 
RESOLUTION 

STAR'S NEW MODEL DP·822 is the ideal alphanumeric printer for 
automated banking terminals, desktop calculators, electronic cash 
registers, medical and scientific instruments- and many other prod· 
ucts requiring a reliable, low-cost dot matrix impact printer. It has a re· 
placeable printing head with minimum life expectancy of 15-millic,n 

CRTs 
P.S. 

Screen sizes from 5 to 14 in. 
Color plus P4, P31 and P39 
phosphors. Extremely bright 
and sharp image due to 25 
MHz video bandwidth and 
1200 line resolution. 

characters and is operated by a single 12·volt DC 
power supply. You get up to 21-column hard-copy 
printing at a speed of 2.5 lines per second with 
serial impact strong enough to print two clear 
copies on carbonless tapes or a single copy on 
standard 2'14' adding machine tape. A 5 x 7 
matrix array yields prin!ed characters in any 
alphanumeric font up to .071" wide by .114" high. 
The Star DP-822 costs only $42.95 each in quan· 
lilies of 1000 units-and control electronics also 
are available at low cost. Write today for com· 
plete information. 
© 1980 Star Micronics, Inc. 80-1 

• • • New York, N. Y 10017 • Tel . 2121986·6770 I 
PAN AM BUILDING (Sune 2308) , 200 Park Ave . 

Wtar m1cromcr, inc 1N cANADA LENenooK 1NDusTn1es. LTD 
SU BSIDI ARY OF STAR MFG CO LTD 416/ 438·4610 
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See us at WESCON, Booth H201 

Switching Power Supplies 
open frame, outputs 
+5V/4A-5V/0.5A+12V/1A 
Input 11 OV AC 60 cycle -
others on request 

TIL logic levels for video 
input. and power require­
ments are 11 OV AC 60 cycle 
or 220V AC 50 or 60 cycle; 
please specify. 
High performance and low 

prices. Call and try usl 

I. I I, !!~~~~!lcorp. 
Mountain View, California 94041 
Tel: (415) 962-9265 Tix: 171947 HANDWELL MNTV 
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Fast 
reliable 
printer. 

The DC-16068/DC-21060 discharge 
printer prints 16 or 21 column alpha­
numerics in a 5 x 7 dot matrix format. 
Its MTBF is 3.0 million lines on 2.25" 
paper costing about 3/4¢ per foot. Just 
3.8" H x 5.4" W x 5.5" D, it is as low as 
$120 in 100 quantity. Other printers 
with interface electronics available. 

Call or write HYCOM, 16841 Armstrong 
Ave., Irvine, CA 92714- (714) 557-5252 

HYCOm 
Circle 40 on Reader Inquiry Card 

New DEC-compatible processor 
link improves system efficiency. 

The PPL-1 Peripheral Processor Link is a unique 
shared memory interface between any two 
Q-bus (LSl-11 ) and/or Unibus (POP-11 )-based 
DEC CPU ·s. Two quad boards and a connecting 
cable link the peripheral unit with the host . 
Up to 32KB of memory may be accessed by the 
peripheral processor at any location within the 
host . 16 vectored interrupts (8 from each direc­
tion ) provide necessary hardware for protocol 
implementation . Multiple PPL-1 ·s provide capa­
bility for parallel processing . 
DEC LSI -II POP-11 O·btis and Un<Dus a'e re9111re,ed 1r!ldemarksol 01g1ra1 Eo0111men1 CQfD 

l~J\a'f"'6\a'f Computer Enhancement Systems 
Box 790 •Huntington Beach. CA 92648 • 714-536-0646 
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half a second later. The terminal or 
computer can detect this and initiate 
whatever procedure is necessary to com­
municate with the originator. 

software to control the modem 
A CP/M program for an 8080-type 
processor to perform automatic dialing 
to an answer modem and to initiate 
communication has the CP/M syntax: 
DIAL phone number, or DIAL phone 
number: logon character. The phone 
number may contain blanks and hy­
phens; these are ignored . If an invalid 
character is found in the phone number, 
the program hangs up the telephone and 
reboots CP/M. If a colon follows the 
phone number, the next character is 
sent to the answering modem after CTS 
is asserted by the modem. Such a logon 
character is often required by time 
sharing services. 

Another CP/M program will con­
figure the operating system to act as a 
remotely accessible computer. The 
program, after starting, will wait for the 
telephone to ring and the modem to 
answer. If the caller is an originating 
modem, the program will configure 
CP/M to use the terminal on the other 
end of the serial line as the CP/M dis­
play and console. All output to the 
remote terminal and input to CP/M 
from the remote terminal is echoed to 
the local display. 

by Stephen J. Durham 

Cermetek, Inc., Sunnyvale, CA 

Fiber Optic 
Selection Criteria 
Struthers-Dunn of Bettedorf. IA. looked 
at some of the applications their Direc­
tor 4001 controller would face before 
deciding that communications with 
certain types of I/0 devices were best 
accomplished by a fiber optic link. 
Although most connections to their unit 
use conventional wire. they purchased 
AMP (Harrisburg. PA) fiberoptic links 
for use near the unit. as well as a remote 
interface for use near remote 1/0. for 
certain applications. 

The main reason for providing a fiber 
optic link was noise immunity. The 
second most important reason was 
intrinsic safety . Since fiber optic cable 
isn't influenced by external electro-

A red label on the 
cover of this issue 
indicates that your 

subscription must be requalified 
at this time. Even if you have 
recently requalified, please do so 
again. This action is necessary in 
order to conform to the standards 
of our new qualification form. 

REQUALIFY 
Fill ?ut the NOW' 
quahfica- • 
tion form completely, affix the 
red mailing label, and return it 
to the Circulation Department 
immediately . Th k an you 

for your cooperation. 



Stay with 
llOWARDJON nson'S 

when you visit 
California 

SANTA CLARA 5'405 Stevens Creek Blvd. 95050, (408) 
257-8600 •Centrally located in the heart of Northern Cal i­
fornia's electronics and information technology manutac­
tUring on Stevens Creek Blvd . at Lawrence Expressway 
and 1-280. 24 hour Restaurant service. Rum Keg Lounge. 
Strik ingly attractive California architecture. 90 rooms and 
6 studio rooms. Fifteen minutes from San Jose Airport. 

SAN JOSE (AIRPORT) 1755 N .. lst St 95112. (408) 287-
7535 • Ninety-six spacious rooms in country club setting 
on U.S. 101 at First St. One mile from San Jose Airport -
courtesy car . 24 hour Restaurant. excellent meeting tacil1-
t1es. auto rental 1n lobby, 10 minutes from San Jose State 
and Umvers1ty of Santa Clara. Marriott's Great America 3 
miles north. 

REDWOOD CITY 485 Veterans Blvd. 94063, (415) 365-5500 
• Conveniently located 12 miles south of the San Francisco 
Airport on U.S. 101 at Whipple Avenue. Comphmentary 
Airport transportation. 129 deluxe rooms and 4 meeting 
rooms. 24 hour Restaurant service with Rum Keg Lounge. 
San Mateo County government oHices. recreational facih-
1t1es and tourist attractions located nearby. 

3 lodges conveniently 
located in the heart 
of the Electronic/ 
Communications 

Industry 

MOWAAD 
Jownson·s 

BAYAREA 
Motor Lodges 

For toll-free reservations call: 
(800) 654-2000 

magnetic fields. it is inherently im­
mune to electrical noise . In addition. 
because it carries energy in the fonn of 
low level light. it cannot generate a 
spark. resulting in high intrinsic safety. 

If you 're considering fiberoptic links. 
be certain to consider field repair. It is a 
major requirement. Be sure that connec­
tors come in a wide variety of types. 
sizes and styles to fit different fiber 
optic cables. including plastic. plastic 
clad silica. and glass. in variations such 
as single fiber_ multifiber and bundles. 

A fiber optic link that connects two 
or more units to each other is useful in 
complex manufacturing operations. 
such as in a transfer line in automobile 
manufacturing. Also. be sure use of the 
connector is a straightforward applica­
tion of the manufacturer's products . 

While a fiber optic link provides ad­
vantages of noise immunity , intrinsic 
safety and no ground loops. it is expen­
sive and the cost is still not really com­
petitive with running wire . At this time. 
you need some kind of justification for 
go ing to fiber optics . The cable is what 
adds to the cost. The fiber optic hard­
ware - the transmitter and receiver 
and associated circuits - are really a 
one-to-one trade-off with wire. 

For field repairs or if you need to cut 
and tenninate fiber optic cable on a 
regular basis. consider fiber optic ter­
minating equipment available in kit fonn . 
The equipment can be used with various 
types of fiber optic cable. and a skilled 
operator can make a complete tennina­
tion - exclusive of adhesive set up 
time - in less than five minutes . A 
fiber optic designers kit can be used to 
design transmitter and receiver circuits . 
A lot of OEM designers are making 
transmitter and receiver modules that 
are typically optimized for one circum­
stance . As a result. available modules 
may not fit a new application . 

In addition to fiber optic connectors , . 
examine the rest of that manufacturer's 
product line . Does it include many types 
of connectors for conventional wire? 
What about wire tenninals and many 
types of wire tenninating tools and 
machinery? Check out tools. These 
range from simple hand operated de· 
vices to complex automatic machines 
capable of mass tenninating many wires 
at one time . Although you may not need 
such diversity in this application . and 
though you may not anticipate the need 
for a broad product line . things tend to 
change. It' s better to plan for it today 
than to ri sk being sorry tomorrow . 

by the Engineering Staff 

Amp , Inc .. Harrisburg, PA 17105 . 

EAST/ n WEST 
MEGA SALES CO 

\ · APPLE II PLUS 48K 
$1189 

ATAR~: 32K f s~ 
r RADIO SHACK 

.-m *'7 16K Level II Model 3 
$834 

NEC 5510 SPINWRITER $2495 
INTERTEC SUPERBRAIN 

64K RAM 
OKI DATA MICROLINE - 83 
OKI DATA MICROLINE - 80 
APPLE DISK 

$2345 
$ 769 
$ 399 

w/3.3 DOS Controller $ 525 
APPLE DISK w/o Controller $ 449 
BASE II Printer S: 599 
DIABLO 630 $1995 

w/Tractor Option $ 245 
HAZEL TINE 1420 $ 799 
NORTHSTAR HORIZON 32K QD$2925 
ATARI 400 16K $ 349 
RADIO SHACK 64K Model 2 $ 3245 
ANADEX DP - 9500 $1 245 
NEC MONITOR $ 229 
TELEVIDEO 912C $ 669 
TELEVIDEO 920C $ 729 
TELEVIDEO 950 $ 969 
ATARI 825 Printer $ 650 
ATARI 850 Interface $ 139 

Or both together $ 749 
ATARI 810 Disk $ 449 

TWO WAREHOUSE LOCATIONS 
TO ENSURE FAST DELl~ERV! 

EAST COAST 
1-800-556-7586 

12 Meeting Street 
Cumberland, RI 02864 

1-401-722-1027 

WEST COAST 
1-800-235-3581 

3353 Old Conejo Road 

n Newbury Park, CA 91320 
1-805-499-3678 

CA. 1-800-322-1873 

'MEGA SALES CO 
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Zendex designs and manufactures a complete 
line of MULTIBUS compatible boards and 
MDS compatible systems. 

• SBC CPU 8085A-2 , 8088 
• RAM 128K Dynamic 
• FDC ISIS-II Compatible, RMX Compatible 
• PROM Programmer 2716, 2732,2732A 
• Disk Systems 
• Chassis ZX-660, ZX-655 
• SBX-Modules Analog, IEEE,Digital 
• MDS Systems CP/M, ISIS-II Compatible 

Zendex 6680 Sierra Lane, Dublin , CA 94566 
(4 15) 829-1284 
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MICROPROCESSOR 
COMPATIBLE 

THERMAL PRINTER 
Model MAP-20P is a 20 column . a lpha­

numeric panel mount printer that accepts 8 bit 
TTL parallel data at rates > 2000 C.P.S . 

Complete with µ.P controlled timing . character 
generation . printhead-drive. stepping- motor 
circuits. the unit also has its own self-test 
program and AC power supply. Weight is 4.2 
lbs . and panel space is 14 .8 sq . inches. Price is 
$625 .00 and in stock : 

MEMODYNECORPORATION 
220 Reservoir Street 

Needham Hgts . . MA 02194 
617-444-7000 Telex 92-2537 

See the MAP -20P at WESCON °8 I Booth H47 
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Digital Design 
1050 Commonwealth Ave. 
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Sales Offices 
MA, ME, NH, RI & VT: Jeffrey C. Hoopes. (617) 

232-5470, I 050 Co mmonwealth Ave .. Bo'­
ton. MA02215 

NO. CA, OR & WA: Deanna D·zamba. Vemon 
D. Swan. Jr . . (408) 371-9620, Suite 1005. 
1901 S . Bascom . Campbe ll. CA 95008 

SOUTHERN CA, AZ.: Carol Stagg. Regional 
Sales ManaQer. Michael M. HuQhes. (213) 
981-3300, S~1ite 121 5. 15910 Ve;tura Bl vd . . 
Encino . CA 91436 

ORANGE COUNTY, CA: Lloyd Clinkenbeard . 
(714) 851-8550, 2041 Business Center Dri ve. 
Suite 206. Irvine. CA 92715 

NYC, L.l. & CT: Jack Flynn (203) 673-0300, The 
Flynn Group. P.O. Box 675 . Avon. CT 06001 

MID-ATLANTIC STATES: Warren Smith (201) 
22 1-0184, The Flynn Group. P.O. Box 754. 
Bernardsville . NJ 07924 

SOUTHEASTERN STATES: E. Haro ld 
Mitchell. (404) 624-7070, The Flynn Group . 
P.O . 13611. At lanta. GA 30324 

OHIO VALLEY: Doug Horst. (313) 476-3757, 
The Fl ynn Group . 27333 Bramwell. Fam1ing­
ton Hills. Ml 48018 

MID-WESTERN STATES: Hank Bean (312) 
475-7173, 2633 Hill>ide Lane . Evamton. IL 
60201 

SOUTHWESTERN STATES : Jerry Ambroze. 
(713) 780-3326, The Flynn Group. 2 t68 

Augusta . Houston. TX 77057 

JAPAN : K. YanaQihara (03) 350-0272, 10- tO 
Shinjuku 3-cho~e. Shinjuku -ku . Tokyo. 160. 
Cable Address: Yanacour. Tokyo 


