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600 LPM BAND PRINTER is plug­
compatible with DEC, DG and IBM systems. 
The LP Series includes a standard pedestal­
mounted unit with open paper path, and a 
totally enclosed office quiet version . Both 

" models feature a printer mounted operator 
activated self-test capability, built-in µ.P 
electronics, and 600 lpm speed. They also 

include a choice of 48 , 64 , 96 and 128 
character set print bands, paper jam and 
paper-out sensors, and a long life ribbon 
cassette . Centronlcs Data Computer Corp, 
Hudson, NH 03051. Circle 173 

MODULASONE BOARDS. These 3 
modules are fully compatible with the 6802-
and 6809-based ModulasOne family of 
microcomputer modules . Employing a 
6802, Module I 020 gives the user a mix of 
RAM and EPROM , customarily 4K RAM 
and SK EPROM . ($260) . With the Module 
1310 interface board, 32 1/0 lines of 2 PIAs 
can be arranged as all inputs, all outputs , or 
any combination of inputs and outputs in 
increments of 4 lines. ($215). Module 1620 
is a dual DAC which converts digital signals 

within the computer to 4-20mA current 
signals for industrial applications outside the 
computer. ($4 70). All are compact 4-1 /2" x 
6-1 /2" modules . Adaptive Science Corp, 
4700 San Pablo Ave , Emeryville , CA 
94608. Circle 130 

DG-6053 REPLACEMENT will execute 
all of the commands of the Nova Dasher 
6053 except blinking and underlining . Addi­
tional features include user or host pro­
grammable function keys, line graphs , 
smooth scroll , user-settable clock and a 

bidirectional printer port. Each function key 
can be programmed with any combination 
of up to 48 characters, codes or graphic 
symbols and can be chained to simplify 
operation. The GT-100/D is $1595 , qty . 
discounts available. General Terminal 
Corp, 14831 Franklin Ave , Tustin , CA 
92680. Circle 144 

DG SCREEN-DRIVER-EDITOR, with 
graphics capabilities, offers users of DG 
Dasher Terminals a capable and inexpensive 
screen-driver to create, display and edit data 
right on the screen. ASCII data is stored in 
compacted format, saving storage space . 

Forms are stored as a record on disk file and 
may be recalled for change at any time . A 
language linking system allows any given 
form to be called by as many programs as 
desired . A C-RITE form requires a single 
subroutine call, with a change in form rarely 
requiring a change in the calling program. It 
allows full cursor control and is completely 
compatible with most operating systems or 
languages. C-RITE is sold with either the 
ASSEMBLER, FORTRAN or BASIC in­
terface for $500. Country Programmers 
International, Inc., Holiday Inn Drive , 
White River Junction , VT 05001. 

Circle 168 

The Xylogics Road to 
Better Disk Performance 

Call for Directions: 
We'll help you find your way to the best performance, the best price and 
the best delivery for your mass storage requirements. To get started, call 
our toll-free customer service hot-line. 

Several Ways to Get There: 
Whatever your disk storage require­
ments, Xylogics offers a proven, 
cost effective solution. Plug in our 
state-of-the-art Peripheral Pro­
cessors for 100% emulation of 
original equipment disk controllers 
at a fraction of the original price. Or 
select a complete disk subsystem 
featuring SMD, Winchester and car­
tridge disks from all major vendors. 
With Xylogics you'll get up to twice the 
capacity offered by your computer ven­
dor, greater reliability and more efficient system packaging. 

Leave The Disk Driving To Us: 
Xylogics is a specialist in solving mass 
storage problems for users of Unibus*, 
Q-bus, DG 1/0 bus and Multibus systems. 
You can depend on Xylogics to provide 
the most direct route to the latest disk 
technology. And you can depend on IN MASS CALL 272-8140 

Xylogics to make the trip an easy one with comprehensive user services 
including software support and nationwide field service. 

•Registered Trademark, Digital Equipment Corp. 

U.S. Headquarters: 42 Third Avenue, Burlington , MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262) 
European Headquarters: 46-48 High Street, Slough, Berks SL 1 1 ES U.K. Tel : (0753) 78921 , Telex 847978 
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Getting a custom-made 
microcomputer control is 
easy, even if you know 
nothing about micro­
computers. All it takes is your 
basic idea, and a visit to DSI. 
We'll take care of initial 
control design. Prototype 
fabrication. Software. Final 
design and verification. 
Volume manufacturing. You 
get a custom-made 
microcomputer control 
thats exactly right for 
your application. 
If" off the shelf' doesn't 
fit the bill, take a look 
at custom-made 
microcomputer controls 
from DSI. We make it easy. 
Write for our new brochure. 

Microcomputer 
controls from OSI. 

Circle 32 on Reader Inquiry Card 
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NEW HARD DISK SYSTEM. File controller Ill, is designed to 
interface with up to eight widely-accepted Ontel OP- I Display 
Computer systems each with its own Disk Controller Ill to the File 
Controller III , which in turn interfaces up to two CDC 9448-96 
Phoenix 96 MB hard disk drives. Each OP-I now has access to any 
disk drive with priorities assigned by the File Controller Ill . Ontel 
Corp. 250 Crossways Park Dr., Woodbury, NY 11797. Circle 162 

MUL Tl-FUNCTION DDP SYSTEM features modular architec­
ture . Expansion is accomplished by adding separate intelligent ap­
plication processors. All programmable computing el~ments in a 
SOVEREIGN system are interconnected by the DataWay which 
provide high speed data access and data transport between the 

system's computers, the operating software and data base stored on 
disc. Small to large system configurations are available. A medium 
SOVEREIGN system may consist of 248 kB of processing power, 
fifteen 520 character CRT's for data entry, three 2000 character 
intelligent Processing Terminals for supervisory control , local 
processing and concurrent communications, 20 MB of on-line disc 
storage , a 45 ips 9 TK 800 bpi tape drive, one 165 cps printer, and 
one 300 lpm printer. This configuration has a purchase price of 
$124, 150, a monthly lease of$2,440 for60-months and includes full 
training and support. Mlcrodata Corp, 1748 l Red Hill Ave, Irvine, 
CA 92714. Circle 135 

5-114" MINI-FLOPPY. A compact desktop model, the SCORPIO 
is targeted at the first time user market. The system is packaged with 
a DEC LSI- I I /2 CPU, 64 kB of memory, serial 1/0 port, and two 
double sided, double qensity mini floppy disk drives. It has a 

stepping rate IO times faster than previous mini-floppy systems, is 
both small and low cost, and provides 1.8 MB of disk storage. 
General Robotics Corp, 57 N. Main Street, Hartford, WI 53027 . 
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BLOCK-MODE DISPLAY. Format mode, supporting protected 
and unprotected fields, and the optional line drawing character set 
enable users to build screen forms that match existing paper forms . 
Four standard display enhancements include reverse video, under­
lining , blinking and half-bright. Standard memory accommodates 
up to two full pages of 80-character lines . Direct screen copy is 
avai lable with the optional thermal printer. Operates in block, line-

modify and character modes, with full-duplex async data communi­
cations. Computer connections are via RS-232-C interface, wi th an 
optional 20mA current loop . The HP 2622A display terminal is 
$2,075 . Integral thermal printer is $1,210, the line-drawing charac­
ter set is $105. Hewlett-Packard Co 1507 Page Mill Rd., Palo Alto, 
CA 94304. Circle203 

DESKTOP TELEPRINTERS plug into any standard telephone 
jack, combines ease of use , quiet operation , and compact size with 
low cost. Offered in two models , with 40 and 80 cpl. Messages can 
be transmitted as they are typed, or prepared off-line, edited and 
then transmitted with one push of a button . A 4000 character 

memory stores the message for easy editing . The teleprinters will 
automatically print messages sent over a regular telephone line from 
another teleprinter or a computer operating at 110, 200, 300 Baud. 
Auto answer and answer back features are included . They auto­
matically answer the phone with a programmable identification line 
of up to 40-characters which verifies that the correct number has 
been reached . $595 and $695 for the RO models 400 and 800 
Teleprinters . Plugging in a model 600 Intelligent Keyboard ($295) 
converts either teleprinter into an automatic Send/Receive com­
munications terminal. Trendcom, 480 Oakmead Pkwy, Sunnyvale, 
CA 94086. Circle 159 

IEEE S-100 64K dynamic RAM board supports 
Cromemco-type bank port/bank byte bank select; 
16K block addressing (can be bank independent); 
configurable as 16, 32, or 48K board without 
removing devices. Supports DMA, and includes 
fail-safe refresh circuitry (processor transparent 
for Z80A or 8080 CPUs). 4116 RAMs; no wait 
states at 4MHz. 

Part of the CCS industrial quality S-100 product 
line. Call or write for a free catalog. 

Circle 33 on Reader Inquiry Card 
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One-Chip +4-1 /2 Digit CMOS 
ADC Drives LED Display 
Add a few standard components, clock 
and a MUX BCD-to-7 segment 
decoder/driver and you get a complete 
visual display DVM/DPM or digital 
scale, etc. The 7135 was used to drive a 
LED display as shown. The only 
critical. component required for high 
accuracy was the external reference. 

CMOS precision single-chip ±4V2-
digit A/D converter ICL 7135, has 
accuracy guaranteed to ± 1 count over 
its entire ±20,000 count range, for 
±2.0000V full scale reading. It com-

VrEf 

bines analog and digital circuitry on the 
same chip and uses proven auto-zeroed 
dual-slope integration technique con­
version to provide high rejection of 
noise , AC signals and make component 
selection and clock frequency non­
critical. 

Performance has auto-zeroed offset 
to less than IOµ, V, zero drift of0.5µ, V / 
°C (not including external reference), 
differential linearity of0.01 LSB, input 
bias current of I pA and roll-over error 
of I count. It has true differential input, 

Clock 
IN 

true polarity at zero count for precise 
null detection, and true ratiometric 
operation. Over and under-range 
signals are provided for auto-ranging, 
and visual indication of an over-range 
condition is accomplished with a 
blinking display. Outputs are TTL 
compatible; six auxiliary I/Os exist for 
interfacing to UARTs or µ,Ps . 

lntersil, Inc. 
10710 North Tantau Ave. 

Cupertino, CA 

120kHz _...._ _ _.__ 

Analog Lr-------;~ 
GND 

Signal 
Input 

ICL 7135 

ICL 7135 one chip± 41/2 digit CMOS AID converter drives LED display. 

Anode 
Driver 

Transistors 

Seven 
Seg. 

Decode 

LED Display 

Try Speech Synthesizers For Simple Applications 
Tl's Speak & Spell, circa 1978, is an 
excellently-designed and implemented 
"toy" with a vocabulary of approx­
imately 300 words (including alphabet, 
numbers and phrases). Voice quality 
generally is good, although some 
words are not very clear ("ocean" 
sounds like "unction") . The Tl syn-
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thesizer components are only becoming 
available recently, so that it largely 
served to whet the appetite of devel­
opers of µ,P systems. 

Most speech synthesis !Cs and 
boards feature sample vocabularies to 
allow potential users to evaluate 
performance and develop prototype 

equipment. ICs and boards are expen­
sive in small quantities, but will drop 
quickly. Developing specialised 
vocabularies for specific applications is 
typically $250 per word or more. 

If you wish to use speech synthesis 
devices in limited quantities, expect 
difficulties; sample vocabularies offered 
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by various manufacturers might suit a 
few applications, but are inadequate 
where your application requires 
specialised vocabularies. The only 
alternative for limited applications is 
for you to create your own vocabularies 
using phoenetic synthesizers, such as 
the Votrax SC-01 [5] . Still, much work 
could be involved, with voice quality 
not likely to equal that of expertly 
developed vocabularies . 

A solution for limited applications 
would be for synthesizer manufacturers 
to offer ROMs containing specialised 
vocabularies, such as for instrumenta­
tion and WP. Since 100 words, proper­
ly selected, would satisfy most applica­
tions within a general area, cost to the 
limited-use OEM would not exceeed 
the sample vocabularies currently 
available . Such ROMs at a reasonable 
price would accelerate introduction of 
µ,P applications employing speech 
synthesis in general, since value of 
speech output would be proven to end 
users and would gain general accept­
ance in systems of limited production 
(scientific and technical instruments, 
etc). 

National Semiconductor's DT1050 
Digitalker synthesizer, discussed in 
February's "Designers' Guide To 
Speech Synthesis" {pp. 53 - 57), has a 
speech processor (SPC) and two, 4-kB 
ROMs which contain a sample vocab­
ulary of 135 words (including alphabet 
and numbers sufficient to count up to a 
billion) , two tones, five periods of 
silence and the phrase "This is 
Digitalker." The author used an 
MC6802 µ,P circuit with 2716 
EPROM, for exercising Digitalker. 

This design can be simplified further 
by eliminating the 74LS244 buffers. 
The INTR output from the SPC can be 
inverted and used to foterrupt the 
MC6802 via the NMI input. The SPC 
will safely interface to the MC6802, 
although the clock input to SPC is not 
TTL compatible and must be pulled up 
to+l2V. 

Digitalker software is simple: sen­
tences are constructed by equating 
Digitalker codes to their equivalent word 
and then using the words, rather than 
codes, to create the spoken sentence . 

Digitalker's vocabulary is in­
adequate for all but very simple 
applications . For example, if you use 
Digitalker for a speaking clock, it is 
impossible to have a spoken calendar in 
the clock. And, vocabulary is almost 
sufficient to construct a speaking mul­
timeter - except that "ohm" is lack- · 
ing. This is disappointing. How can an 
OEM make a convincing demonstration 
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Figure 1: Diagram of the national Semiconductor DT 1050 Synthesizer. 
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Designers' Notebook 

of how powerful an addition that voice 
output can be? 

Other than sample vocabulary 
limitations, Digitalker is convenient to 
interface and program. The SPC chip' s 
need for non-TTL level voltage and 
clock is a minor nuisance. Some audio 
output filtering is necessary, but need 
not be elaborate. Voice quality is good, 
although sentences constructed from 
individual words often sound artificial 
because of improper inflection. 

M.F.Smith 
Dept. of Computer Science 

Reading Univ., 
Reading RG6 2AX, England 

Do you have any 
unpublished design ideas? 

Send them to: 

Designers' Notebook Editor 
Digital Design 

Benwill Publishing Corp. 
a Morgan-Grampian Company 

1050 Commonwealth Ave. 
Boston, MA 02215 
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Figure 2: Mlcropocessor circuit for exercising the Speech Synthesizer. 
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Computer Product Evaluation Guide 
In today 's market, determining which 
computer product best fits your specific 
needs is an involved process . Here are 
some guidelines . , 

Three considerations include the 
product , cost/value ratio and company. 
Weighting depends on application. 

investigate companies 
Investigate only those companies that 
have manufactured such computer 
products for several years and have a 
strong market position. Do consider 
manufacturers, however, that build 
products aimed specifically at a par­
ticular application. Limiting systems 
reviewed lessens the chance a firm may 
drop a product line or go out of busi­
ness . The company should have direct 
field sales, service and application 
engineers - complimented (ideally) 
with a soli<l distributor network . Mul­
tiple response improves response time. 

Do not judge a company by com­
petitor input; all companies have prob­
lems at some time. Comments are 
usually inaccurate and misleading. If 
such information does disturb you. 
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confront your sales rep or another user 
experienced in its use and analyze their 
responses . In problem evaluation, de­
termine how they were addressed and 
resolved . This will be a good indication 
of how they will respond in similar 
situations. Inquire about other services 
such as ladder listings, computer-aided 
diagnostic assistance over phone lines 
and service operating hours. This in­
formation may save you thousands of 
dollars in downtime costs and tech­
nician assistance . 

Beyond their reputation, look into 
other products manufactured, services 
and warranties. If their only business is 
in, say, add-in boards or controllers, 
they probably can respond to special 
requests, and should have a better­
engineered product since more profits 
are reinvested into development. 

Will you need assistance with system 
development? Ask about applications 
assistance, training, warranty period 
(parts and labor) and associated cost. 
Training and applications assistance 
policies differ. For some manufac­
turers. these services cost more than 

hardware; in others , it 's free. Warranty 
periods may vary from 90 days to 18 
months and may not include labor. 

cost/value ratio 
Do not measure cost in dollars . A 

Develop a personal cost/value (feature) 
ratio by determining base features ~ 
needed to meet specific needs (number 
of l/0, memory, etc.). Determine their _,. 
costs and compare system prices. 

Next, evaluate enhancements in­
cluded with the base cost as ' standard, ii 
but not immediately necessary . They 
could be math functions, diagnostics or ;. 
free training . Although initially these 
extra features may be unimportant, ex­
perience shows that once these features 
are understood, their uses and your 
needs expand exponentially . Since this • 
could reduce future expansion costs of ~ • 
a system by 50 - 75%, establish a fea-
tures list which includes solutions to 
every control problem you ever ex­
perienced; and, determine what the unit 
offers as options (and costs) to achieve • 
these limits. 

Remaining potential costs are for 



+ 
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hidden requirements. Some controller 
systems lack individually-fused 
outputs and may need special loading to 
prevent intermittent on/off cycling of 
I/0. Other systems require isolation or 
ferroresonant transformers to nullify 
line transients . Since these and other 
.. special service" costs are not in a 
quote, include such costs into systems 
requiring such peripherals. 

the product 
While evaluating system cost, appraise 
the product. First , is it large enough to 
fit your needs? Determine memory 
size, discrete I/0 limits and analog I/0 
limits . In evaluating memory size, do 
not ask how many "words" are 
available; a "word" in the PC industry 
lacks a standard definition. The best 
memory size criteria is how many 
"bytes" are available, and in turn, how 
many bytes are required per contact, 
per timer and any special functions . 
Most manufacturers use CMOS 
memory - not core or EPROM. 
CMOS , which yields low-cost, high­
speed logic-solving, is easily alterable . 
Core is expensive; in a system over 
16Kbytes (8K 16-bit words), logic 
solving time is prohibitive. EPROM is 
fast, but for a program change, it is a 
frustrating , time-consuming process. 

Besides memory type. determine 
how system logic is solved. The best 
one has all special functions written in 
micro-code and resident in the PCs 
main processor. These special codes 
may include such functions as table-to­
register moves , PIO, ··get status" 
ASCII. "bit manipulation", " bit com­
pare and others. Such features elim­
inate the need for data to be transmitted 
from one memory to another. Data 
transmission lengthens logic solving 
time. increases user logic and pro­
gramming time. and loses data during 
transmiss ion . 

Most suppliers, having more than 
one product. offer a variety of units and 
communications systems. All must be 
compatible with the communications 
network and, if possible , the same 
programmer and tape loader. Although 
often not considered a major evaluation 
factor. I/0 could also be reviewed; 
check available types , current and 
voltage capabilites and cycle times . If 
I/0 capabilities are important, their 
specs may be important in overall 
system response . 

Two controller products to consider 
are programmer and tape loader. Using 
a CRT programmer, the easiest method 
available. should permit you to pro­
gram in a "free format" and allow 

systems control and monitoring . Free 
formatting is the "unrestricted" use of 
nested branches , timers and special 
functions. Ability to disable logic and 
force it to an active state and control/ 
monitor the system saves hours of set 
up and troubleshooting time. It is a 
must. 

Some CRTs can make tapes of your 
logic. Try to purchase a system with a 
one-package programmer and tape 
loader to save money and increase 
functionality . Investigate enhance­
ments and alternatives to programming 

systems. An example of an alternative 
is LED/numerical key pads which 
permit disabling 1/0 (as with the CRT) 
and also allow remote limit-setting of 
timers and counters. 

Don't select a system on price alone; 
it could limit your expansion capabil­
ities. But if cost is a major factor, 
measure the true cost and consider 
services and. training. 

Arne L. Watland 
Gould Inc., Modicon Div. 

Troy, Ml 

Ideal for blt·sllce designs and any high-speed microprogrammed 
processor/controller based on: 2901 , 2903, 29116, 2910, 8X300, 8X02, 74S181, 
3002, 8086, ZBOOO. 

• 35ns PROM emulation • Up to 16K by 128 Emulator Memory • Emulates all 
types of PROM's • 20 MHz Logic State Analyzer • 4K by 80 Bits Trace • Exten­
sive Triggering Capabilities • Multiple Break Points • Single-Step • Three 
RS232 Ports • Printer Port • Tape Cassette • Software • Compact 
• Rugged • Portable • Ideal for Field Service 

For full story on this proven, time-saving diagnostic tool, contact: 

HI LEVEL Park Irvine Business Center 

TECHNOLOGY, INC. 
14661 Myford RoadfTustin, CA 92680 
(714) 731-9477 
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MODEL 
MAP-205 
THERMAL 
PRINTER 

World 's smallest complete 20 column 
alphanumeric panel mount printer. Has 
RS232C and 20 mA loop interface , is 
microprocessor controlled, has internal 
self test program and includes all drive 
circuits and AC power supply. 

Weighs 4.2 lbs and occupies 14.8 sq. 
inches of panel space. 

Price $725.00 each and in stock. 

Write for color brochure to: 

Memodyne Corporation 
220 Reservoir Street 

Needham Heights , MA 02194 
(617) 444-7000 
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A DEC-compatible directory 
was launched in our January 
issue. It was the first such con­
centrated discourse in any 
computer-aligned magazine. 

The subject matter proved 
so popular that we are run­
ning, in the July issue, more 
material. There' 11 be more 
information on the whys and 
hows of DEC compatibility. 
And there' 11 be some interest­
ing comments on the whole 
subject itself, showing why 
computer compatibility is 
becoming an important part of 
Digital Design's editorial 
direction . Look for us in July. 
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Input-Output 
Have you got something to say 

and no place to say it? 

Write us, your comments and 
suggestions are always welcome. 

Zeodex 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 Programmer2716, 2732,2732A 
• Disk Systems 
• Chassis ZX-660, ZX-655 
• SBX-Modules Analog , IEEE,Digital 
• MOS Systems CP/M , ISIS-II Compatible 

Zendu:6680SierraLane, Dublin, CA 94566 
(415) 829-1284 
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Sales Offices 
MA, ME, NH, RI, & VT: Jeffrey C.Hoopes. 

National Sales Manager, (617) 232-5470, 1050 
Commonwealth Ave ., Boston , MA02215 

CT, LI. & NY CITY: Jack Flynn. (203) 673-0300, 
The Flynn Group, P.O. Bo" 675 , Avon, CT 
06001 

MID-ATLANTIC STATES: Warren Smith, 
(201) 221-0184, P.O . Bo" 754, Bernardsville. 
NJ07924 

SOUTHEASTERN STATES: E. Harold 
Mitchell, (404) 634-7070, P.O. Bo" 13611. 
Atlanta, GA 30324 

OHIO VALLEY: Doug Horst, (313) 476-3757 , 
Horst Assocs ., 27333 Bramwell , Fannington 
Hills , MI48018 

MID-WESTERN STATES: David Kingwill, Ed 
Krukowski, (312) 774-9660, The Kingwill Co., 
5526 N. Elston Ave ., Chicago, IL 60630 

SOUTHWESTERN STATES: Jerry Ambrore. 
(713) 780-3326, Arnbroze & Assocs., 2168 
Augusta, Houston , TX 77057 

SOUTHERN CA: Linda Horwitz. Lloyd Clink­
enbeard, (213) 9111-3300, Suite 1215 , 15910 
Ventura Blvd., Encino, CA 91436 

NORTHWESTERN STATES: Neal W. 
Manning , Western Sales Manager, Charlotte 
King, Vernon D. Swart, Jr., (408) 371-9620, 
Suite 1005 , 1901 S. Bascom, Campbell , CA 
95008 

JAPAN: K. Yanagihara,, (03) 350-0272, 10-10 
Shinjuku 3-chome , Shinjuku, Tokyo, 160 Cable 
Address: Y anacour Tokyo 
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