
















































































































































































Dynus ... 
now part of Dataram 

LSI-JI COMPATIBU; 
DISC CONTROLLER Model C03 

Sl.300.00 

PHYSICALLY you don't need anything else. Dataram Controllers 
plug right in your LSl-11® or PDP"'-11 backplane. You don't need, or pay for, 
extra sheet metal, power, fans or system space. 

ELECTRICALLY you don't need anything else. Dataram Controllers 
simply become a part of your computer. 

OPERATIONALLY you don't need anything else. Dataram 
Controllers are totally LSl-11 or PDP-11 software compatible - even 
diagnostics! They work with all independent RK05 or TU10 equivalents ... 
there are no design subtleties that can lock you to one manufacturer's 
product. Dataram Controllers ensure that you stay in control of 
your product. 

FINANCIALLY the cost to use Dataram Controllers is all up front. You 
won't get trapped by some single-source "bargain" unit with a non-standard 
format requiring additional software, limiting your operational flexibility or 
increasing your on-going costs for one-of-a-kind disc paks, etc., etc. 

PHILOSOPHICALLY we make no promises, we just perform. Delivery 
is within 30 days . . . not "someday." Dataram LSl-11 or PDP-11 plug-in 
compatible Disc/Tape Controllers are real now .. . not "soon to be" or "almost." 

CONTACT Dataram and get the facts on the LSl-11 or PDP-11 Disc or 
Tape Controller that Keeps You In Control . .. 
And Costs You Less To Use! 

OATARAM 
CORPORATION 

PRINCETON-HIGHTSTOWN ROAD 
CRANBURY. NEW JERSEY 08512 
TEL,609-799-0071 TWX, 510-685-2 542 

LSI · 11 and PDP are registered trademarks ol Digital Equipment Corporation . 

·aty. so • 

............................................................................................................................................................................................................... 
Dataram Corporation • Princeton-Hightstown Road • Cranbury. NJ 08512 

D Please send complete details on Dataram Disc/Tape Controllers. 
D Please have your sales representative ca ll. 

NAME _________ TITLE ________ PHONE/EXT. ___ _ 

COMPANY ___________ DEPT./DIV. -----------

ADDRESS -------------------------
CITY ____________ STATE ____ _____ _ 

Circle 57 on Reader Inquiry Card 
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2) SOLVENTS. The cleaning 
agents used should be carefully se ­
lected. A variety of solutions, basically 
detergents, regardless of costs or 
claims, will leave residue . A safe, selec­
tive solvent that leaves little or no re­
sidue, and has no adverse effects on 
materials of construction belongs in 
the computer room. Freon 113 blend­
ed with isopropyl alcohol is highly 
recommended for this purpose. 

3) SWABS. Urethane foam cov­
ered swabs are recommended in clean­
ing small critical components such as 
recording heads and tape guides. A 
foam covering prevents the swab from 
leaving lint fibers on critical areas. Do 
not, under any circumstances, use an 
uncovered cotton swab of the consu­
mer variety . Remember, cleaning areas 
with inappropriate tools and materials 
actually produces contamination, 
and is worse than not cleaning at all. 

4) MICRO DUSTER. A compres-

Use CTEs to Test, 
Clean (Re)Wind 
TAPES 

"We are a major supplier of such 
equipment for computer tape and 
for all other widths of bulk tape to 
large EDP users and to all the ma­
jor tape manufacturers of the 
world," states R .R . Troxell , Pro­
gram Manager for Recortec, Inc. 

"Our Computer Tape Evaluator 
is an off-line tape handler for test­
ing , cleaning and winding/ rewinding 
computer tapes. As an Evaluator , 
CTE helps: (1) minimize wasted 
computer time by selecting error­
free tape for critical applications, 
(2) maximize tape life through per­
iodic testing to determine which 
tapes need to be replaced and 
which tapes can be reused with con­
tinued assurance of reliable per­
formance , and (3) establish quality 
assurance by identifying error­
prone tapes in the library , and eval­
uating new tapes before they are 
utilized . 

"As a Cleaner , CTE removes 
loose oxide and debris from both 
tape sides to : (I) reduce wasted 
computer time, (2) prolong useful 
tape life and (3) extend head life. 
As a Winder/Rewinder , CTE pro­
vides a uniformly packed reel with 
smooth edges to prevent cinching 
and edge wrinkling during handling 
and storage." 
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sed gas dusting device is the best 
method for cleaning remote or inac­
cessible areas. Compressed air is com­
monly available; however, it is unclean. 
The best medium for this cleaning 
process is dichlorodifluoromethane 
CCL2 F 2 • This agent is non-corrosive, 
non-flammable and is inert to all ma­
terials found in discs and data proces­
sing hardware. This method of clean­
ing removes contamination without 
abrading or scratching sensitive surfaces. 

5) PRE-SATURATED PADS. A 
pad saturated with solvents and clean­
ing agents, a convenient put-up for in­
house maintenance, are effective clean­
ing implements for terminals and R/W 
heads . Two types of pads are available ; 
both are hermetically sealed in foil 
packets and are non-contaminating 
and lint -free. 

6) DISC PACK AND DISC CAR­
TRIDGE CLEANERS/INSPECTORS. 
Instrumentation is available for in-

house , on-site, testing, inspection and 
cleaning of standard discs and car­
tridges. These systems measure discs 
to detect and identify warpage or out­
of-tolerance conditions. They can be 
used for visual inspection of disc sur­
faces for the detection of dirt, scratch­
es, head crash damage or loading 
marks. Regular use of cleaner/inspect­
ors reduce the need for costly correc­
tive maintenance. 

Since contamination is a major 
source of malfunction , the mechanical 
condition of peripherals and compon­
ents of a minicomputer system must 
be kept under continual surveillance. 
Cleaning on a catch-as-catch can basis 
is worse than not cleaning at all. Since 
conditions in a minicomputer environ­
ment are so conducive for contamina­
tion build-up , a regular schedule in in­
house preventive maintenance should 
be instituted before the costly results 
of downtime occur. 

DISK PACKS NEED 
CLEANING 
C. Pau l Davis, President 
Innovative Computer Products 

Historically , computer manufacturers 
have taken the position with disk 
packs that absolutely no maintenance 
is req uired - thus no cleaning. Since 
disk packs were used in environmental­
ly controlled areas, each pack had its 
own internal air filter, and the heads 
neve r to uched the surface of the plat­
ter, there were no logical reasons to 
attempt to clean disk media - or so 
the engineers said . The only cleaning 
that was tolerated was the cleaning of 
a read/write head by a fie ld engineer if 
a problem occurre d. Recently, how­
ever, disk packs have experienced the 
same type of development as that of 
magnetic tape - increased speeds, in­
creased packing densitites , more tracks 
per inch, heads closer to the surface of 
the platter and so on. These changing 
parameters led to a familiar phenome­
non: increased errors, track reassign­
ments, data checks, and that horrible 
catastrophe called a " Head Crash." 
Peripheral and computer manufactur­
ers lately have not been as vehement in 
their objection to disk surface clean­
ing, but rather are now looking for the 
right type of cleaning for disk packs 
and cartridges! 

ICP's Model 300 Disk Cartridge Cleaner for 
front loading cartridges. 

Innovative Comput er Products Model 400 
Disk Cartridge Inspector Cleaner for e ither 
front load or t op load ing cartridges. 



There is no Great Debate 
Joseph M. Ludka, President 
Randomex, Inc. 

Six years ago, there was a debate re­
garding the need for periodic disk 
maintenance. However , the issue , 
in our estimation, was resolved 
many years ago. Today, it is no 
longer a question of whether to 
maintain disks , but HOW OFTEN . 
Randomex customers include more 
than 95% of the industry's main­
frame , drive , head and pack manu­
facturers. 

The debate may involve the 
methods used, but the industry 's 
conclusion a long time ago was 
that, if done properly, disk main­
tenance was necessary and highly 
beneficial. 

Randomex has just committed 
to an acquisition of Data Mainten­
ance, Inc ., a disk maintenance ser­
vice corporation with offices in 
most major U.S. cities and nine for­
eign countries. To people making 
their living in these areas, there is 
no debate . 

Perhaps this diminishing objection 
by manufacturers to the concept of 
cleaning rotating disk surfaces is due 
to the success of the new, commercial­
ly available disk cartridge cleaners. Re­
movable disk cartridges, particularly 
the front load and top load, single 
platter units, use the same technology 
as the ten platter, high performance 
disk packs. The main differences in the 
cartridge versus the packs, however, 
are: ( 1) the cartridges are used on 
small systems that very rarely are 
found in environmentally controlled 
areas, and (2) the cartridge drives do 
not contain their own air filtering sys­
tem and are usually handled by office 
personnel rather than trained comput­
er operators. 

What these differences lead to are 
much higher incidents of track reas­
signments, data errors and actual head 
crashes. For a disk user, a head crash 
is the most serious problem that can 
be encountered. Whereas with magnet­
ic tape, the recording head is in con­
stant contact with the tape, the most 
that can occur is that contaminants 
can cause data not to be written or 
read and possibly lost. However, with 
disk technology , a R/W head "flies" 
above the surface of a disk platter on 

Cartridges are inspected with the DMI Model 500 Disk Cartridge Inspector (w/5440-type 
cartridge). Twin Optical Probes permit illuminated, magnified inspection of both disc sur­
faces. Trouble spots literally leap out. 

a cushion of air at a height of a few 
micro-inches. If a particle of con tam­
ination is encountered, not only is the 
data lost, but the aero-dynamics of the 
disk/head relationship is interrupted 
and the head bounces up and comes 

BUYER'S GUIDE 

down causing what is called a "Touch 
Down" or "Crash." The precision and 
difficulties of this technology have been 
compared to a 74 7 flying two feet off 
the gro und at a speed of 600 miles per 
hour - difficult, to say the least. m 

To help you get further information on the products discussed in the report 
and chart, here is a partial list of manufacturers. We thank them for answer­
ing our questions and providing the photos and data. 

Circle the appropriate number on 
the Reader Inquiry Card, and you 
wi ll receive additional information 
from the manufacturers . 

Computer-Link Corp . 
14 Cambridge St. 
Burlington, MA 01803 
(617) 272-7400 Circle 151 

Data Devices International 
20235 Bahama St. 
Chatsworth, CA 91311 
(213) 998-2900 Circle 152 

Innovative Computer Products 
19360 Oxnard St. 
Tarzana, CA 91356 
(213) 9964911 Circle 153 

Kybe Corp . 
132 Calvary St. 
Waltham, MA 02154 
(617) 899-0012 Circle 154 

Randomex , Inc . 
27303 Warrior Dr. 
Rancho Palos Verdes, CA 90274 
(213) 377-9887 Circle 155 

Recortek , Inc . 
777 Palomar Ave. 
Sunnyvale , CA 94086 
(408) 735-8821 Circle 156 

The Texwipe Company 
51 Prospect Pl. 
Hillsdale , NJ 07642 
(201) 664-0555 Circle 157 
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There Is No Better Way To Present Your Data 
IDGH QUAUIY GRAPIDCS MACIONE INDEPENDENT 
DISSPLA software puts truly professional graph­
ics within reach . No longer is art department 
touch-up necessary. Total flexibility permits tailor­
ing of XY-diagrams, bar charts, pie charts, maps, 
3-D plots, and annotation to all special needs. 
Graphics for publications, presentations, manage­
ment reports and internal documentation can be 
produced quickly and correctly. At last, sophis­
ticated presentation methods can do full justice to 
advanced analysis techniques. 

DEVICE INDEPENDENT 
DISSPLA can drive any graphics device whatso­
ever ; our users have Broomall, CalComp, Gerber, 
Hewlett Packard, Houston Instrument, Xynetics 
and Zeta pen plotters ; Gould, Varian and Versatec 
electrostatic plotters ; DatagraphiX, DI CO MED, 
III, Singer and 3M microfilm recorders; Chroma­
tics, Computek, Tektronix, and Vector General 
CRT's ; and many others. If it can draw a straight 
line, DISSPLA can plot on it. 

0000000 0 0 00 0 

0 0 0 000 0 0 0000 

FORTRAN LIBRARY 
DISSPLA is currently operating on all large-scale 
Amdahl, Burroughs, CDC, DEC, Hewlett Packard, 
Honeywell, IBM, TI, UNIVAC and XDS systems, 
plus the Harris midicomputer. The DISSPLA 
routines may be called from FORTRAN, PL/I, 
COBOL, ALGOL, etc. 

EASY TO USE 
High level commands with easily remembered 
mnemonics, sensible defaults, minimal parameter 
strings, and clear diagnostics make this available 
to any user, not only graphics experts. Extensive 
documentation and user training is provided. 

DID PLR@ 
Display Integrated Software System and Plotting LAnguage 

A proprietary software product of ISSCO 

Integrated Software Systems Corporation 
4186 Sorrento Valley Blvd., San Diego, CA 92121 (714) 452-0170 

In Washington, D.C.: 
Applied Urbanetics, Inc. 
1701 K. St ., NW 
Washington, D.C. 20006 
Phone (202) 331·1800 

In Europe: 
Repko b.v. 
van Blankenburqstraat 58 
The Hague, Holland 
Phone : 070-608425 
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NEW ENGLAN D, 
MID-ATLANTIC and 
SOUTHERN ST A TES 

David Boals 
(S 16) 872-9SS O 
(201) 793-3060 

92 S. Central Ave. 
Valley Stream, NY 11580 

SALES OFFICES 
MIDWEST and TEXAS 

Hank Bean 
(3 12) 475-7173 

2633 Hillside Lane 
Evanston, IL 60201 

WESTERN STATES 
David Chew 

(213) 478-3017 
924 Westwood Blvd . 

Suite 610 
Los Angeles, CA 90024 
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JAPAN 
Hiro H. Irie 

(03) 311-1746 
International Business 

Corporation 
11-8 Narita-Higashi 

1-chome 
Suginami-ku 
Tokyo 160 

Small, 
portable 
printer. 
The DC-12068prints12 characters/ 
line nominal , but is capable of 16 
columns . It is sized for portable, 
hand-held applications with 1.7" 
H x 3.2 " W x 3.7" D and 5.3 ounces. 
It prints 5 lines/ sec. on 1.4" paper 
and is only $49 in 100 quantity. 

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

HYCOm 
Circle 60 on Reader Inquiry Card 

THE COMPANY: Fastest growing 
computer based systems manufacturer 
among the Fortune 1000. 1978 sales in 
excess of $150 million. 

RESPONSIBILITIES: Reporting to 
the Hardware Design Manager. Will 
function as senior technical contributor 
and project leader on a variety of 
subsystem designs including disc 
controllers . data terminals . graphic 
disp lays and distributed networks. 

REQUIREMENTS: Several years 
experience in the design/ development 
of mini/ micro based systems. Software 
development experience a plus . BS 
degree necessary. 

GROWTH: Company has promoted 
over 50% of its employees in the last 4 
years . 

COMPENSATION: High 2o·s to mid 
30's. Outstanding benefits . 

Interested parties are invited to make 
inquiries regarding the above and other 
oppportunities currently available . 
Strict confidence assured . 

CONTACT: Dave Adams. (617) 246-
2815. N.E. Recruiters. 6 Lakeside Office 
Park . Wakefield , MA 01880. 

Collect calls accepted . All fees . 
interviewing and relocation expenses 
assumed by the company. 
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VIEWPOINT 
T.J. Michel 
Santek, Inc., Hollywood, FL 

The Changing Digital World 

It may shock most digital engineers that the simple cir­
cuitry with which they implement their systems is 
changing rapidly in the face of new developments in IC 
technology. It is not so much that circuitry itself is 
changing, but the affect on other devices is becoming 
more pronounced. Specifically, we are talking about 
conductors and their relationships to the ICs that they 
interconnect and the PC board substrate upon which 
the ICs are mounted. In the past, conductors were char­
acterized in general terms as specific resistances with low 
ohmic values that were fairly predictable (for instance , 
two milliohms per square). This has been acceptable for 
use in both analog and digital circuitry , regardless of the 
level of sophistication employed - be it TTL, ECL, or 
CMOS . However , as we see speed and power products 
go down , propagation of pulsed wave forms becomes 
more critical. Rise time , overshoot and ringing must be 
controlled. The resistances of inner-connect conductors 
can no longer be characterized completely and elegantly 
in terms of simple ohmic values. It's time engineers con­
sidered treating the circuitry in these digital PC boards 
more as transmission lines and think of them more in 
terms of transmission line and propagation phenomena 
than simple DC connectors that route a voltage from 
point A to point B. Parameters such as distributed R's , 
distributed C's , and L's, must be dealt with in DC square 
wave pulse manipulation for digital technology. 

Distributed resistances, or more appropriately their 
reciprocals conductants-leakage, are important to char­
acterize for three reasons . First, uncontrolled current 
leakages eat power, place higher demands on power sup­
plies and increase device dissipation. Second , they ap­
pear as additional loads to high impedance devices, caus­
ing mismatch and signal dropouts. Third , they cause 
spurious signals and false triggering when found between 
power rails and signal plains. 

Distributed capacitance has a dramatic affect on the 
rise time of subnanosecond pulses that have to be propa­
gated with minimum overshoot and minimum under­
shoot. Not only can capacitance distort the wave shape 
by rounding-off corners and extending rise time, but can 
cause rather drastic propagation delays. The problem is 
two-fold: first, there is pulse distortion and its affect on 
the device which must receive it; and second, if the prop­
agation delay becomes too great and starts to approach 
clock rates, desynchronization occurs within the circuit. 

Problems of system failure due to circuit failure are not 
always resolved by automatic test equipment. In many 
cases the automatic test equipment will indicate that a 
stuffed printed circuit board is inoperative and can local­
ize a specific quadrant of disfunction, but that is as far as 

96 Digital Design FEBRUARY 1979 

it goes. When this kind of problem crops up it is in many 
cases caused by either distributed current leakage or a 
high resistance inter-layer leak. ATE is not able to detect 
these problems either in the bare or loaded board phase. 

Conventional ATE will detect shorts (resistances in the 
I 0 ohm range or less) or opens (resistances in the 1000 
megohm range), but has no way of dealing with resistances 
of 1 x 101 2 through I x 101 7 ohms. It is in these regions 
where changes in levels can cause circuit malfunction. 

These malfunctions in high impedance analog boards 
look like : (I) Excessive losses ; (2) Low Q circuits; (3) 
Circuit loading, and ( 4) Signal dropouts. On digital boards 
these problems arise as: (I) Cross talk ; (2) Glitches due 
to excessive overshoot; (3) Phase desynchronization , and 
(4) Signal dropout. 

A PC board is really an array of resistors. The resistors 
between conductor A and B are smaller in value than the 
resistors between Band C because of the spacing of the 
lands. Essentially these resistors are made up of the PC 
board material , whether it is G-10 glass epoxy or XXXP 
phenolic . 

Five years ago, the small interconductor capacitors 
could be easily ignored because of conductor spacing 
and insulation factors. Within the limits of modern tech­
nology , however, the use of l Sxl Sx l 5 mil spacing is 
common; and in some cases, lOxlOxlO mil spacing is 
used extensively. Within the more advanced companies, 
spacing factors of 6x6x6 mils are being investigated . 
That means only 0.006 in. of insulation material exists 
between each conductor which , in turn, is only 0.006 in . 
wide. These dimensions now generate problems because 
we are approaching capacitor dielectric thicknesses 
which are very small coupled to dielectric constants 
which are medium to large . This can generate substantial 
capacitors in a very short run of interconnect material. 
The same argument can be applied to distributed in­
ductances : the smaller the equivalent wire ga uge, the 
higher the inductance terms and, therefore, the more 
wave distortion and time delay is created. 

Now, we are not advocating that we treat each one of 
these circuit paths as a specific transmission line case. 
Our point is that we need to start being more conscious 
of propagation delay problems, phase problems, and 
wave distortion due to distributed R's, C's and L's. We 
need to treat the PC board as a component, not as a or­
phan child of the manufacturing process. We are fast 
reaching the point where the computer circuit sophisti­
cation and speed is outstepping the bounds of conven­
tional PC board technology and theory. Worse, technq4Q­
gy is outrunning the ability of electronics to formulate a 
support philosophy to deal with it. 
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We'll Give You 503 More Disk Storage 
than DEC for About Balf the Price. 

System Industries new RH-70 Emulator can 
give you up to 2,400 MBytes of disk storage with 
8 spindles on-line. 

That's 100 MBytes more per drive than you'd 
get from DEC's RP06 . Which you'd spend almost 
twice as much for. 

Our fully transparent software increases those 
savings by putting the RH-70 to work immediately 
-without additional programming. 

And your computer never has to go off-line. 
By adding our RH-70 you'll get a large capacity, 

high performance disk storage system for non­
stop operations with total system integrity. And 
cost per byte is low enough to keep those savings 
growing . 

The RH-70 is built to keep running too . Just like 
the 6,000 other disk systems we 've installed in the 
last nine years. 

Its reliability is backed by the System Industries 
commitment to on-time delivery, total software 
support, and quick response to customer needs. 

So let us help the computer you bought from 
" our friends in Maynard" save you money. 

Contact the System Industries sales / service 
office nearest you today. 

Or clip the coupon for full details on the best 
price / performance disk system you can buy. 

Systemli'ndustries 
an equal opportunity employer 

In United States: SYSTEM INDUSTR IES 
525 Oakmead Parkway, P.O. Box 9025 , 
Sunnyvale , CA 94086, (408) 732-1650 
Telex: 346-459 

In Europe: SYSTEM INDUSTRIES UK 
System House, Guildford Road, Woking. 
Surrey, GU33 700, England , (04862) 5077 
Telex : 859-124 

D I'm ready to start saving on my disk storage. Please rush full informat ion . 

Name _ _________ Position _ _______ _ 

Company _________ Address _ ___ ___ _ _ 

City _________ State ____ Zip _____ _ 

D I want to start saving money today. Please have an applications specialist phone me at : 

______ ext. ____ _ 00279 

Circle 2 on Reader Inquiry Card 






