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ens (foreground) with employees after a recent weekly company breakfast:
munications lines open while sales grow 85% and earnings 96% a year

responsibility to managers.
All too often, an entrepre-
neur stifles growth by cre-
ating a “*crisis of centraliza-
tion,”" by trying to do ev-
erything himself, according
to Steven Brandt, lecturer
in small business manage-
ment at Stanford Univer-
sity. The solution, says
Brandt, is to break down
the work into manageable
units, adding at least one
layer of management as
products and markets be-
come more complex.
“That releases the entre-
preneurial spirit again,”
Brandt says, ‘“‘and lets
management get closer to
the customer level.”

At Electro-Biology Inc.,
which makes a medical de-
vice that electro-magneti-
cally treats bone fractures,
management has learned to
departmentalize staff and
communication flows as
business has grown from
sales of $118,000 in 1977 to
more than $5.9 million in
the first six months of 1981,
Rather than going directly
to the source of every prob-
lem, as these entrepreneurs
used to do, says Vice-Presi-
dent Richard H. Reisner,
the Fairfield, N.J.-based
company’s founders have
learned to deal with middle
managers. ‘‘In the begin-
ning we could get by with
sergeants,’’ he says. "‘But
now there are times when
you just have to delegate
the responsibility to lieu-
tenants.”’

Similarly, Archive Corp.
has hired three vice-presi-
dents after only one full




ROLM founders Robert Maxfield (I.) and Walter Lowenstern at the employee dining
terrace: ‘' You can catch up on hiring, but building takes a two-year lead time,"" says
Maxfield. The company is now expanding by recruiting outside of Silicon Valley
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Jim Patterson halted his production line for three weeks to iron out quality problems.
Now Quantum is back on line and expects to report 815 million in sales this year

Special Report

year of production. But, says Howar
Lewis, president, with 55 employe"
manage and plans for sales to grow u
$1.5 million for the year ended Sept.
$70 million within three years, his j
lem is not one of letting go of the reins as
much as it is of biting the expensive by ,u :
of experienced management, 3
The tendency of many companies is g
stay lean for as long as possible—some-
times too long for the sake of cont
**We have to conduct ourselves like a
mlllion company today,” Lewis sa
“*You don’t want to spend the money for
lots of necessities, but you ve got to belly
up to the bar and do it.’ N
Another expensive support, both i
time and money, is proper training at all
levels. Many individuals have to
trained for dual jobs—their own and th
boss's, which they’ll be expected to |
over, sometimes within months.
when the growth pace accelerates, trz
ing is one of the details that too often sl
through the cracks.
James Bochnowski, now a genera
partner in Technology Venture In
tors, a Menlo Park, Calif., venture
firm, was president of Shugart Assg
in Sunnyvale, Calif., a leading mak
floppy disk drives, while it grew from
to 3,000 employees and from sales o
million to $134 million between 1976
1979. His chief concern, like that of
other managers of rapid-growth ¢
panies, was getting enough
workers when he needed them. To
pete with other Silicon Valley firms,
gart did anything and everything:
job notices on shopping center ki
flew planes over sports stadiums tr
a line of advertising for attention
periodic open houses where g
people were hired on the spot, and
advertised for employees on local
sion. 1
The essential enticement fast-gro¥ ving
companies use to lure employees,
ularly management talent in high :
nology companies, is stock. On top o
that come other fringes such as bont
(often tied directly to performance). A
important is the environment in a i
company. But take away that equity
quality managers have little reason
leave secure positions and hefty sa
in larger corporations.
Equity kickers for employees
vided through the familiar empl
stock option plan (ESOP)—can have |
vious motivating benefits for top-no
recruitment candidates. But ev :
the effect can be quite different. 2
ESOP became too successful at
tems Corp., it backfired. At Sunn
based Triad, where profits have
creased at a compounded annual ate
96% over the last five years,




SALES *
(% in millions)

76 77 2879180

1,000 EMPLOYEES

800

400

200

*Fiscal year ends June 30 : X

EARNINGS*
(% in millions)

=1 -
76 '77

78 79 80

250

FLOOR SPACE
(In 1,000 sq. ft.)

200

150

made fortunes for some key employees.
As soon as a few cashed in their chips
they wanted either to retire or start their
own companies.

(Tax laws regarding employee stock
options have recently been liberalized.
For a more comprehensive explanation,
see columnist Gerald Hunter’s tax col-
umn, p. 14.)

At NBI Inc., staff will almost double
next year to 1,700 from the current pay-
roll of 900, up from only 490 last year. The
manufacturer of word processing sys-
tems uses videotapes for some indoctri-
nation training and most instruction on
engineering systems for new employees.

hen new products come out, the infor-
mation is relayed by top corporate man-
agément—on tape—to field offices
around the country. But new employees
don’t rely on video tape to meet man-
agers, says NBI CEO Kavanagh. “*We're
still committed to one-on-one employee-
10-manager meetings, too. There’'s no
Substitute for that."

Stanford’s Brandt, who sits on the
0ards of several electronics firms, in-
SISts that involvement with top manage-
:;‘;:I and ft‘&‘edback on performance are
and-mlal' You can't expect the quill-
b in‘s)fi?l agprgach of memos and manu_als
i ! the same level of understanding

€Xcitement as the entrepreneur. And

With poor accounting
controls, cash can
disappear, and growth
has to be financed on
lower profit margins

you find it's not cost-effective when you
soon end up with high turnover.”

As young Quantum Corp. enters a criti-
cal growth stage, hiring 20 new em-
ployees a month, Jim Patterson looks for
people who are overqualified now for im-
mediate job vacancies but who will soon
take on more responsibility. Sometimes
finding a manager for a three-person de-
partment can be difficult when the job re-
quires the experience of managing a 50-
person division. **We sell the opportunity
of growth,”” Patterson says. Others try
the same approach but warn of mislead-
ing the interviewee. Says the president of
one company: “*We try to avoid selling
the excitement too much. There’s still a
lot of drudgery to be done."”

Triad Systems, a marketer of computer
systems for automobile parts whole-

salers, has chosen from the start to hire
most of its marketing and technical peo-
ple directly out of college. The initial cost
of keeping less experienced employees is
higher, because of added training cost
and a longer wait until they produce. But
the approach builds loyalty, and that
helps to stave off personnel pirating from
other companies. And because all mar-
keting personnel start out in sales or cus-
tomer-training positions, they are forced
to learn the real backbone of the busi-
ness—customer service.

iring engineers continues to be a

problem for high-tech companies in

Silicon Valley but a potentially

more pressing concern is planning
for expanded plant and facilities. For ex-
ample, ROLM Corp., the telecommunica-
tions and military computer firm with
1981 sales of $295 million, may be plan-
ning now for its continuing expansion,
but the company learned from past mis-
takes. In its early years in the mid-1970s,
ROLM took options on 42 acres in Santa
Clara for expansion. But the company
had to take temporary quarters when it
accelerated its building plan. During that
time, the telecommunications division
alone, which grew from $20 million in
sales and 300 workers in 1977 to $160 mil-
lion in sales and 2,000 employees in 1980,
was scattered in nine different buildings
in far-ranging ends of the valley. **We got
way behind on our building plans,” says
Robert Maxfield, executive vice-presi-
dent and one of the four founders. **You
can catch up on hiring, but building takes
at least a two-year lead time. There's
never enough temporary space nearby."

No one knows better the tribulations of
having to quickly adapt to space avail-
ability and market nuances than the oper-
ators of the numerous fast-track airlines
since deregulation in 1978. Beyond jock-
eying for additional takeoff and landing
times and terminal and ticket counter
space, Gordon Linkon, president of Chi-
cago-based Midway Airlines, had to
provide for additional airplanes. When
he found a sister ship for his fleet of eight
DC-9s, he bought it even though it
wouldn't be used for another three
months. **You don't find planes every
day that are compatible with the fleet you
already have," Linkon says.

As the Midway fleet has grown from
five jets to nine, and monthly operating
revenues from less than $1 million in 1979
to $8 million this year, Linkon has
planned to expand his Chicago mainte-
nance facilities at least one year in ad-
vance. He expects the facilities to be ade-
quate to service the fleet, which is set to
nearly double by late 1982 to 17. **But,”
Linkon assures, ‘‘we don't put more on
our plate than we can chew and digest.”
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As products and markets become more
complex, an area often overlooked is
managing the flow of information—from
tracking inventory and receivables to
budgeting and planning. So important is
information management (o companies
such as Synapse, that the tiny startup is
already planning ways to absorb the flood
of paperwork which it expects will start
rolling in next year. From its first day of
incorporation, Synapse has been on a
computerized payroll system. Its engi-
neering group uses an in-house com-
puter, but manufacturing and accounting
systems only recently were computer-
ized using a time-sharing service bureau.
After 12 to 18 months of leasing a soft-
ware package for integrated manufactur-
ing, materials planning, and accounting,
President Mark Leslie intends to buy
those software programs for use on the
in-house computer. “We’ll pay more
now in time and effort to build an auto-
mated inventory and manufacturing sys-
tem,” he acknowledges. ‘‘But the sys-
tems will make the transition easier.”

Donald Briggs, a partner in the ac-
counting firm of Peat, Marwick, Mitchell
& Co. in San Francisco, attributes the
failure of many fast-growing companies
to their inadequate capacities for proc-
essing information. ‘*Most entrepreneurs
are engineers or marketers, so when they

The elements to prepare for are the same in
any company—jpeople, facilities, materials,
But toss in speed, and challenges intensify

plan on growing fast, they think about
how they’'ll finance new personnel, in-
creased production, and plant space,’" he
says. ‘‘But accounting systems and infor-
mation controls lag behind.”

particular engineering consulting

firm Briggs is familiar with is a case

in point. Although 70% of the com-

pany’s costs are payroll, that func-
tion has never been integrated with that
of job costing, he says. As a result of an
exploding workload and staff (revenues
have soared to $20 million this year from
$6.5 million in 1979), the company has
achieved only 4.5% after-tax earnings.
That compares to a similar firm which,
because of its automated ability to man-
age orders and execute products and in-
voices on time, has achieved 10% returns
after taxes.

In San Diego, President Konrad
Boekamp of Boekamp Inc., a maker of
quartz space heaters, found out the hard
way how important immediate access to

The Thorniest Problem: Pacing Production

Production is perhaps the single area in
a company which is most susceptible to
downside risk. If there are internal prob-
lems, particularly quality problems, this
is the first cog in the wheel to grind to a
halt. And likewise, if there are external
problems, such as a slackening of de-
mand, the production line and staff are
the first casualties. To protect against be-
ing caught with too much plant or too big
a payroll, companies sometimes prefer to
subcontract.

At Sunnyvale, Calif.-based Triad Sys-
tems Corp., for example, subcontracting
all assembly work on its specialized com-
puter systems has helped to keep down
the work force that otherwise might be a
third larger than its current staff of 1,100
employees.

But subcontracting isn't always the an-
swer. Once, Staodynamics Inc., maker of
electric nerve stimulators in Longmont.
Colo., tried subcontracting some injec-
tion molding work. But when the subcon-
tractor got in a bigger order, Staody-
namics's job was delayed. If the practice
had persisted it could have put the young
company out of business. Instead, using
$190,000 raised publicly at the firm's
birth, Thomas H. Thomson, president.

built his own injection molding depart-
ment, as well as tool-making and other
operations likely to be jobbed out at other
companies.

But when it comes to building up pro-
duction, quality above all else must be
maintained for the sake of the fast-grow-
ing company’s credibility. When Quan-
tum Corp., San Jose, found that cus-
tomers were returning as many as a quar-
ter of its Winchester-type disk drive units
earlier this year, Jim Patterson, presi-
dent, realized that more was at stake than
shipping product out the back door. So he
shut down production for three weeks to
analyze the problem. All the employees
knew the cost impact of shutting down,
Patterson says, and by privately talking
about quality and personal initiative with
each employee, Quantum’s standards
were quickly set back on track. After the
shutdown, the return of products
dropped dramatically.

The problem of quality control be-
comes especially acute when a company
has a constant stream of new employees.
**So you have to stay on top of attitude,”
Patterson says. **We had problems, and
now we realize how essential quality is to
our growth."”

accounting information can be. While.
erations were still headquartered in
garage in 1978, he hired an outsid
counting firm to provide end-of:
month financial statements. But by 197
sales hit $1.5 million and were $20 mill;
just a year later. By the time the accou
ing firm's work came in, he says,
hardly had time to react.”’ Similar de
caused problems with sales fo
which were practically obsolete as |
as they were made. Boekamp finally
vested in a Digital Equipment Corp. |
I1 70, a system he figures will last for f
years. But that $200,000 investment ca
this summer only after the first system
bought in March, 1980, became obsols
seven months later,

The Boekamp scenario is not an
common one. In many cases, the w
solve a problem is literally to
money at it—for data processing e
ment, experienced management, capl
equipment, and research and dev
ment on future products. However, wh
many entrepreneurs prefer to
financing in a lump sum well in adv
of production, others prefer to do i
by step, finance one stage of dev
ment at a time. But, advises Sanfo
bertson, partner in the San Francis
vestment banking firm of Robertson
man, Stephens & Woodman, *‘The s
manager will get his capital well ahe
time. It usually produces a strong
ance sheet, more opportunity to
changing markets, and the ability to
money more easily later on.” B
most managers of booming firms
they have enough to do without lo
for money too. Robertson reco
that entrepreneurs opt for ad
equity financing early on at the
of giving up some of their owners
“The time to get the money is Wi
you're growing fast and have high mu
ples,”” says Robertson. _

Once the foundation for growth
place and profits start rolling in,
ever, previously cost-conscious
preneurs sometimes become Spel
thrifts, frittering away profits on €
sive travel, personnel, even plush
and fancy cars. To counteract t
dency, many growing companies S|
budgetary responsibility among
people. More than 400 out of
workers at ROLM have some input
budget.

At Staodynamics Inc., a Long!
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Colo., maker of electric nerve stimula-
tors, budget forecasts for people, space,
and equipment are limited to a percentage
of the last quarter’s earnings. ‘‘That way
we're only spending money that's al-
ready earned,”’ says Thomas H. Thom-
son, president. ‘‘We make sure that
money's always available and not with-
drawn at the end of the quarter, ™ he adds.
Staodynamics had profits of $250,000 on
sales of $4.8 million this year.

Other profitable, fast-growth com-
panies tend to jump at new markets and
products before their staffs and budgets
can really afford the added complexity.
Quantum Corp., the computer disk drive
company, would like to take advantage of
the booming market in add-on memories
for small business computers. But Jim
Patterson realizes he's limited by what he
can produce. ““All you can do is keep
beating down the tendency to diversify
too quickly,’" he says, ‘‘or sooner or later
you end up compromising on people and
plans.”

Many employees train
for dual jobs—their
own and their boss’s,
which they’ll take
over within months

Triad Systems is a good example of
how over-ambition can be avoided.
Rather than jumping into tempting mili-
tary computer operations and other mar-
kets distant from its experience with the
auto parts and hardware industries, Triad
expanded vertically. New products in-
clude systems for auto parts warehouses
and independent tire dealers—areas
close to the company’s main line.

"We want to accomplish three
things,"" says Stevens: ‘‘To make a 20%
pretax profit, to keep employees excited,
and to keep customers satisfied. If we
meet at least that last goal, we’ll make a
profit. Once customers aren't serviced
adequately, you're in trouble."

The problems that come with fast
growth may not seem any different from
those faced by companies in more moder-
ately paced tracks. It's just that they all
S€eém to come at the same time, and
therein lies the challenge. One founder
ikens the job of steering his company
through fast growth to watching a slide
Show on an automatic projector: The

es keep flipping, whether you're
ready or not. “The key,"" he says, “‘is to
disciplined enough to solve each crisis
fore you go on to the next.” gl




DESIGN OF A LOW COST
EIGHT INCH
FIXED DISK DRIVE

By Joel N. Harrison ouanTum CORPORATION
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Quantum Gets $6M Venture Funding | ! i f:;nancmg
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* MILPITAS, Calif. — Quantum Corp. 8 Winchester disk drive Wmnangm,‘“f‘g" in s s S2id
manufacturer, has received a third round of equity financing of more |/ mm-haidth;fnmm“l’ﬂﬂland
than $6 million from a group of venture capital sources. : gt 825 million i fo Of the 7 milliop,
Formed in 1960 by a group of former Shugart Associates employees, mbnsiﬁneane;?mf"'wml} &
Quantum makes 8-inch Winchester drives aimed at the low-costend of - . the Bank of Amer: u:dsecmm through
the marketplace. o C iy Rertermionn for the a4 five.
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|- Quantum Creates Disk Drive Quality Post

" SAN JOSE, CALIF. - from Mohawk Data Sciences Corp.

where his most recent post was

o en as lquahty t’:dmmranc:e man-
cup ' . ager, a newly created post.

has moveqd ¢g ne"r'fs‘ﬂ Jose disk drive . Mr. Cowden takes on responsibil-

Milpitag The firm acilities at 1804 McEnu{'durer_ or maintaining the company’s

the 10 Found of ; also has secured g7 irthy Blyg, ity standards throughout the

&m Am ﬁ“c:l_lcmg With venture - Tillion in jes luction and distribution of its

e
., the -
view, N ,mnuf.,{.'{‘u‘;'g"e with Miltope [

—

achester disk drives.

nt _
Corp. has bmught in Ri ard'ggl

Capitalists ang iily of Shugart-compatible 8in. .
maker, Ar. Cowden comes W,\Qunntum _:'

senior director of general engineer-
ing. He also served as manager of -
product engineering/reliability and

. serviceability at MDS.

Prior to joining MDS, Mr. Cowden
was at Memorex Corp., where he
held the posts of product assurance
director and programmed systems
and systems technology dimctor.//
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Quantum moves to Mllpltas
a one-year-old electronics firm,

mndluhe.acg? Milpi
varters from San Jose to tas.
Quantum also said Thursday it secured $7 million in
its second round of in the last year.
President James Patterson said Quantum moved

qitocaputaﬁmmthewaﬂabm'luofmrbyw

i orne s M
a uare-foot arters and
lnnuf&ctllﬂng facilities also permits Quantum to con-
%olidate jts operations.
htbemave,Qunntnmlenedthrsebuﬂdings_ '

anuterdataoudmcs said it plans to exercise
Wmnmdntely its two-year option to buy an
tum, which empl il:IBP‘.'Smpeop] sai xpects
o hire Slddxuomlpl:zx?s’;nelby!:nmhdue
ssala figures are not yet available be-
Irmbeganselhngm prodnct just last

Qm‘:“m capitalists.
o 'h" “*'ﬂd n: u'soouulhm line of credit |
and a 000 five- loan &
e
more ;
the venture cagk $3 million last year g
] o-lln..h fixed disk drives
The Quantum 2000 series is
a family of 10-, 20-, 30- and
40-megabyte B-inch fixed
disk drives in an B inch
floppy-size package. These
Winchester drives provide
OEMs with an upgrade of
floppy disk and lower capac-

ity Winchester-based sys-
terns. Q2000 drives are fully
compatible with the current
industry-standard 8-inch
Winchester drives.

Power supply and mount-
ing requirements are fully
compatible with industry-
standard B8-inch floppy

drives. Drive control and
dats signals use the same
pin assignments as compat-
ible floppy drives, allowing
daisy-chaining of fixed and
floppy drives.

Quantum Thame.
440 on enquiry card
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January 1982
Encoder Prqblem Solved
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DISK DRIVES

Rigid disks: the new
small systems
alternative

JAMES N. PORTER, Disk/Trend, Inc.

New sizes, prices and capacities make Winchesters
viable floppy-disk-drive substitutes

Disk-drive manufacturers are chasing the pe market
even more zealously than they chased the minicomput-
er market in the early 1970s, and their rapid product
innovations are being matched by rapid market accep-
tance. By historical standards, the 5%-in. Winchester-
disk drive has been an instant success, and a major
portion of all drives produced by 1984 will be 5%- and
8-in. models. The international disk-drive market is
worth $7 billion. It will reach $14 billion by 1984.

In addition to this continual downward swing in
physical size, these trends characterize the disk-drive
business:

® Capacities of 5%4-in. Winchesters will soar past the
conventional 6M bytes this year and may reach 4oM
bytes.

_ @ Very-high-capacity drives in the 8-in. range will be
Introduced this year.

® Drive vendors are making it possible for users
accustomed to 14-in. removable disk cartridges to have
them in smaller dimensions.

Floppy drives set the stage for small Winchesters

! In 1973, International Business Machines Corp.
Introduced the 3340, which was developed under the
me!:nal IBM code name “Winchester.” This drive
Fm\nded higher densities and better reliability by using
OW-mass heads and lubricated disks in an environment
Sealed against outside contamination. The industry has
Trowed the term Winchester, and now generally uses
€ name to describe any disk drive using similar
technolqu, regardless of capacity or disk size.
Also in 1973, 1BM introduced the 8-in. floppy-disk-
€ format, which immediately set a worldwide

M
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Fig. 1. Disk-drive revenues will grow at least 29 percent annually
through 1984. Strongest growth will occur in the fixed-disk markets,
with lower capacity Winchester drives leading the way.



Depending on the number of work
stations per system, demand for disk
capacity and access time may vary
from modest to relatively high levels.

standard. The floppy became the preferred interchange
standard for minicomputers and small-business sys-
tems within a few years. IBM’s 8-in. floppy format was
followed in 1976 by Shugart Associates' 5%-in. version,
which was better suited to desk-top computer systems.

The packaging of Winchester technology into the
physical dimensions established for floppy-disk drives
has been driven by the sharp growth in floppy-disk-
drive shipments for small-computers, especially small-
business systems. Almost half of the 4.8 million

Worldwide unit shipments
of 8-in. fixed-disk drives
Shipments (less than 30M bytes)
(thousands

of units)

250

o US.
captive

u.s.
OEM

Foreign

i8] captive

Foreign

Source: 1981 Disk/Trend Report

Fig. 2. Worldwide shipments of less-than-30M-byte 8-in. Winches-
ters will grow 39 percent annually from 1981 to 1984. Captive and
foreign units will command an increasing share of future shipments.

floppy-disk drives expected to be shipped worldwide
this year will be used with small-business systems, and
most users of these systems develop voracious appe-
tites for increased storage capacity. System manufac-
turers have shown they are ready to upgrade to higher
capacity Winchesters that fit the same system slot as a
floppy-disk drive, to capitalize on this appetite for
capacity.

Winchesters are young, but already changing

At about the same time IBM was delivering its first
8-in. Piccolo drives in early 1979, International Memo-
ries, Inc. (now a division of Dorado Micro Systems),
delivered the first OEM 8-in. drive. Shugart Associates
with its SA 1000 drives soon joined IMI in this market,
and the two firms continue to lead the industry in 8-in.
Winchester shipments, most of which store 10M bytes

el |

Fig. 3. Muiti-platter, fixed, 8-in. drives such as this 6170 series |
from BASF boast large capacities. The unit above stores 40M b

on three platters and uses a linear actuator to achieve 27
average head-positioning times. The 6170 is driven by a DC
has a 10,000-hour MTBF and does not require scheduled
nance.

of data. Although several other announced man b
ers suffered extended production delays caused by
lack of Winchester manufacturing experience,
estimated 93,000 8-in. drives with less than 30M b
of capacity were shipped worldwide in 1981 (Fig.

The growth period for low-end 8-in. Winchesters
the 10M-byte range is severely limited by the e
gence of 5%-in. Winchesters in the same ecap
range. The future for 8-in. fixed-disk drives is
applications requiring higher capacities and
access. Numerous system manufacturers are offer

Worldwide unit shipments
of 5%-in. fixed-disk drives
(less than 30M bytes)

700 -
)
=
a2
o 500 -
2]
g=]
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L]
5 =
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=
(2]
= 3004
-]
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=
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100

1.2 M| OEM
0 i
1980 1984
Source: 1981 Disk/Trend Repc

Flg. 4. Worldwide shipments of 5'4-in. Winchesters should g
117 percent annually from 1981 to 1984. Foreign vendors lag b
their U.S. competitors but will ship one-fourth of all 5%-in. d
1984. Captive manufacturers are expected to jump on the
bandwagon and eventually account for nearly half of 1984 ship!
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F
Most 60M-byte and larger drives offer
the standard SMD interface used with
most of today’s high-performance 14-in.
OEM disk drives, plus a few unique
interfaces and the ANSI interface
proposed by the ANSI X379.3

technical subcommittee.

distributed-data and/or word-processing systems using
clusters of work stations that share higher performance
disk drives.

Depending on the number of work stations per
system, demand for disk capacity and access time may
vary from modest to relatively high levels. A 20M-byte
disk capacity and a 70-msec. average-access time might
be adequate for a three-terminal cluster, for example,
but 25 terminals might require 80M bytes and 25-msec.
average-access times.

To take advantage of the growing market for
small-disk drives for distributed-processing systems,
disk-drive manufacturers provide drives with new
design features. Several manufacturers ship 8-in.
drives with as much as 40M bytes of capacity and 35 to
85-msec. average-access times (Fig. 8). Shugart Associ-
ates’ SA1000 interface is the standard for drives in this
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V.. . et il
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';?1 42'!_ :lllng 5%-In. disk capacities are exemplified by this
5M by!aswe unit from_ Computer Memocries, Inc. Recording almost
Winchest on each of fts four platters, the model CM 5000 features
0 8r technology, industry-standard mounting dimensions and

8l transfer rate for 8-in. Winchester compatibility.

-
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group introduced by Quantum Corp. and by Shugart
itself, but several firms, including 1M1, Micropolis
Corp., Control Data Corp. and Fujitsu Ltd., offer
additional interfaces, including intelligent versions.

Deliveries of another group of fixed Winchester 8-in.
drives is just beginning. These drives emphasize more
capacity and faster access, and come from manufactur-
ers known for higher-performance disk-storage technol-
ogy. The drives range from 60M to 84M bytes with
average-access times from 20 to 42 msec. Companies
offering these drives include Ampex Corp., Fujitsu,
Priam Corp., 8M Co., SLI Industries and 1BM, and
others are expected.

Further development of high-capacity, fixed-disk
drives in the 8-in. range is expected. Drives with
capacities of 180M bytes should be introduced in
mid-1982. Those drives will use recording technologies
available to most manufacturers. Higher density re-
cording will be feasible with the thin-film heads and
thin-film media being developed.

Most 60oM-byte and larger drives offer the standard
SMD interface used with most of today’s high-perfor-
mance 14-in, OEM disk drives, plus a few unique
interfaces and the ANSI interface proposed by the ANSI
X3T9.8 technical subcommittee. Future intelligent in-
terfaces should make deep inroads in the share held by
the sMD standard. Some of the smart interfaces will
include a buffering capability so that systems can

Fig. 6. Seagate Technology's ST-706, a 5'4-in. cartridge-disk drive,
stores 6.38M bytes (unformatted). The drive uses thin-film heads and
is intended for backup applications with multitasking, multi-user, 16-
and 32-bit systems.
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Drive manufacturers saw that the
largest and most receptive market for
high-capacity 5'a-in. floppies was the
small-business-systems market.

accept data streams at acceptable rates, despite the
higher transfer rates made necessary by tomorrow’s
extremely high recording densities.

Winchesters dominate floppy-upgrade market

Almost 2 million 5%-in. floppy-disk drives were
shipped worldwide in 1981, including both single- and
double-sided models. By 1984, the total is expected to
exceed 5 million drives. The original single-sided
5%-in. floppy, introduced in 1976, was conceived as a
disk for personal computers and word processors with
only 110K-byte capacity. However, several develop-
ments changed this outlook. Double linear-recording
density, double-track density and double-sided record-
ing increased unformatted capacity for the 5%-in.
floppy-disk format to 1M byte. Drive manufacturers
saw that the largest and most receptive market for
high-capacity 5%s-in. floppies was the small-business-
system market.

B 1979, 1M-byte, 5Ys-in. floppy-disk drives seemed
adequate for most desk-top small-business systems—
but a sizable minority of systems needed substantially
more disk capacity because desk-top units started to
compete for applications previously handled by much
larger systems. It was not then practical to push floppy
recording technology to the densities needed to satisfy
these system requirements, and even today, 5Ys-in.
floppies storing more than 2M bytes are not imminent.

Sensing the market potential of a 5Ys-in. drive using
Winchester technology, the founders of Seagate Tech-
nology moved quickly to develop one. Seagate used the
technology at conservative densities to ensure a fast

startup, held packaging to the standard
dimensions to fit existing system enclosures
designed an interface similar to the SA1000 |
Winchester drives to take advantage of ay
controllers. Seagate deliveries started in July,
and touched off a stampede as existing and
disk-drive manufacturers tried to bring compet;
5Y-in. Winchester-disk drives into production.

Only 1200 5%-in. Winchesters were delive
1980, all by Seagate, but worldwide shipments gre
an estimated total of 63,000 drives in 1981 (Fig. 4),
Disk/Trend forecast of worldwide shipments of 5!
fixed-disk drives storing less than 30M bytes in 1
644,000 drives. More than 20 additional disk:
manufacturers have followed Seagate into the fi

Most 5%-in. Winchesters shipped in 1981
6M-byte drives. Seagate and most of its competi
have also announced 12M-byte drives, and s
product lines planned for early 1982 feature capaci
as high as 19M bytes (F'ig. 5). At least one manufacturt
offers a bBO-percent bonus in capacity throug
run-length-limited encoding scheme. 4

Most 6M- and 12M-byte, 5%a-in. Winchesters
probably be used with single-work-station s
However, 5%-in. fixed drives in the 30M- to 50,
range are expected by 1983, and these driv
compete in a different arena. Just as 5%a-in. Wi
ters are becoming the choice of system designer
8-in. Winchesters for single-user small-business
tems, higher capacity 5%-in. Winchesters are exp¢
to open a new market with multi-user systems.
industry is fast reaching the stage at which a me
work station in a five- to 15-terminal cluster need b
larger physically than the individual satellites. And
high-capacity, fast-access 5%-in. fixed disks nec
for this development will soon be here.

Cartridge-disk dimensions are shrinking, too

A generation of minicomputer and small-b
system users have grown up using 14-in. remov

3

FIXED-DISK DRIVE MARKET SHARES
(worldwide unit shipments, less than 30M bytes)

Source: 1981 Disk/Trend Report

Fixed-disk drive market shares for less-than-30M-byte units are split by disk size. Winchester technology is used in 14-, 8- and
drives, but larger drives are losing popularity as a result of soaring 5'-in. capacities that reach 38M bytes.
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~ Cynthia D 160/4, D162/4

~ Cynthia D160/6, D162/6
 Cynthia D160/8, D162/8
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RIGID-DISK DRIVES

s list includes drives offered for sale in the U.S. to the OEM market, regardless of whether manufactured in the

s, or elsewhere. Drives made by major data-processing system vendors for sale to their captive end users are
ded, as are subsystems assembled by resellers. Also omitted are 14-in. drives of all capacities in order to
mntrate on the newer generation of smaller disks.

Unformatted Number
ofdata  pertrack
surfaces

capacity
(M bytes)

49.7
829

8
24
a0

60.2
(formatted)
90.31
(formatted)
120.42
(formatted)
3.13
2439
32,5

46.4
46.4

11.712
23.424

48.250
B4.439

6.9
13.9
24

1.5

64.5
({formatted)

11.12
20.5

41.4

1.7
234
8.911
26.73
44.56

21.73
50.71

1.8

1"

o w

Bytes

20,160
20,160

13,344
13,344
13,344

12,800
12,800

12,800

13,440
13,440
13,440

13,440
13,440

12,000
12,000

20,480
20,480

13,300
13,300

12,800
12,800

15.151
16,384
(formatted)
10,800
10,800
10,800
20,160
12,000
12,000
15,364

15,364
15,364

13,440
13,440

11,300
16,500

Average access  Transfer rate
(K bytes/sec.)

time including
latency (msec.)

403
403

353
353

483
483
48.3

58.3
58.3
58.3

68.3
68.3

80.1
80.1

28.3
28.3

78.5
78.5

335
335

81.3

43.3
58.3
383
80.1
80.1
50.3
50.3
50.3

43.3
433

26.6
36.6

1209
1209

888

8 B B

B2 8 33 888

1229

889
889

-3

g

1031

922
922

675

Actuator
type

linear, voice coil
linear, voice coil

linear, voice coil
linear, voice coil
linear, voice coil

linear, voice coil
linear, voice coil

linear, voice coil

Rotary, voice coil
Rotary, voice coil
Rotary, voice coil

linear, voice coil
linear, voice coil

band, stepping
motor
band, stepping
motor
rotary, voice coil
rotary, voice coil

rotary, stepping
motor
rotary, stepping
motor
rotary, voice coil
rotary, voice coil

band, stepping
motor

rotary, voice coll
linear, voice coil

linear, voice coil
linear, voice coil

rotary, voice coil
band, stepping
motor
band, stepping
motor
rotary, voice coil
rotary, voice coil
rotary, voice coil
linear, voice coil
linear, voice coil

stepping motor
stepping motor

Interface
type

SMD
SMD

BASF, SMD, ANSI
BASF, SMD, ANSI
BASF, SMD, ANSI

Cynthia

Cynthia

Cynthia
madified floppy-disk type
modified floppy-disk type
modified floppy-disk type

modified SA1000
modified SA1000

Model B:SA4000; Model
K: bidirectional
Model B:SA4000;
Model K: bidirectional
SMD
SMD

Modified SMD
Modified SMD

Modified SMD
Modified SMD

Priam
IBM

SMD, Kennady, ANSI

SA4000
SA4000
Micropolis, ANSI

Micropolis, ANSI|
Micropolis, ANSI

Trident, SMD, SA1000
Trident, SMD, SA1000

ST-506, SA1000
ST-506, SA1000
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Nippon Electric Co.
D2220

25.49 3 20,480 38.55 1198 rotary, voice coil
D2230 42.49 5 20,480 38.55 1198 rotary, voice coil
Nippon Peripherals
NP30-40 366 5 19,800 366 1031 rotary, voice coil
NP30-80 BO0.6 1 19,800 36.6 1031 rotary, voice coil
NP30-120 120.9 1 19,800 36.6 1031 rotary, voice coil
Olivetti OPE
HD 830/1 3475 3 17,850 48.3 80O linear, voice coil
HD 830/2 57.92 5 17,850 48.3 80O linear, voice coil
Priam Corp.
Diskos 1070 108 4 15,151 B1.4 800 band, stepping
motor
Diskos 3450 35.28 5 13,440 50.3 800 linear, voice coil
Diskos 7050 70.49 5 13,440 503 80O linear, voice coil
Quantum Corp.
Q2010 10.66 2 10,400 60 543 rotary, torque
motor
Q2020 2133 4 10,400 65 543 rotary, torque
motor
Q2030 32.0 6 10,400 70 543 rotary, torque
motor
Q2040 42.66 8 10,400 75 543 rotary, torque
motor
Shugart Associates
SA1002 5.33 2 10,400 79.6 542.5 band, stepping
motor
BA1004 10.67 4 10,400 796 542.5 band, stepping
motor
1104 203 3 10,400 346 5425 rotary, voice coil
1106 33.9 5 10,400 346 542.5 rotary, voice coil
SLlIndustries
Cheyenne 7.44 7.44 1 11,340 48.3 602 rotary, voice coil
Cheyenne 22.3 223 3 11,340 48.3 602 rotary, voice coil
Cheyenne 37.2 37.2 5 11,340 48.3 602 rotary voice coil
Cheyenne 52.07 52.07 7 11,340 48.3 602 rotary, voice coil
Cheyenne 83.0 83.0 5 20,160 483 1200 rotary, voice coil
Cheyenne 116.14 116.14 7 20,160 48.3 1200 rotary, voice coil
1 10.03 2 17,920 746 833.3 rotary, stepping
motor
B432 20.07 4 17,920 748 8333 rotary, stepping
motor
8533 -] 4 17,920 386 8333 rotary, voice coil
Toshiba Corp.
MK80F-10 15.32 2 20,160 48.3 1210 rotary, voice coil
MKBOF-20 22.98 3 20,160 48.3 1210 rotary, voice coil
MKB0F-30 383 5 20,160 48.3 1210 rotary, voice coll
5%-IN. FIXED DISKS
Ampex Corp.
Pyxis 4 4 2 10,417 93.3 625 rotary, stepping
motor
Pyxis 8 8 4 10,417 933 625 rotary, stepping
motor
Pyxis 12 12 6 10,417 933 625 rotary, stepping
motor
Pyxis 16 16 8 10417 93.3 625 rotary, stepping
motor
BASF Systems
6181 3.189 2 10416 1233 625 band, stepping
motor
6182 6.38 4 10,416 123.3 625 band, stepping
motor
6183 9.57 6 10,416 123.3 625 band, stepping
maotor
Computer Memories, Inc.
CM5206 6.38 2 10,400 138.3 625 rotary, stepping
motor
CM5412 12.76 4 10,400 138.3 625 rotary, stepping
mator
CM5619 19.14 5 10,400 138.3 625 rotary, stepping
maotor
Internstional Memories, inc.
5007 6.72 4 12,000 171.25 960 band, stepping
motor
5008H 6.38 2 10,418 168.3 625 band, stepping
motor
5012H 12.76 4 10,418 168.3 625 band, stepping
motor
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5018H

\rwin International, Inc.

- 510

Micro Peripherals, Inc.
10

Miniscribe
1-006

1012
{ ‘Mitsubishi Electric Corp.
M4863-1

| M4863-2

M4863-3

New World Computer
Mikro Disc V 2/0
Mikro Disc V 4/0

‘Nippon Peripherals, Ltd.
W

NPOS-10

19.14

12.3

12.06

6.4

128

3.33
6.66
10.0

6.66
10

12.3
3.75

7.50
11.25

13
21.7

12

16

45

135
4.5
9.0
13.5
18.0

6.38
12.76
38.25

333
6.66
10

6.38
9.6

9.57
143

o w @ - N n

n

10,416

10.080

8,900

10,417

10,417

10,417
10,417

10,417

13,000
13,000
10,400
10,400
10,080
10,417
10,417
10,417

10,080
10,080

10,416

10,416
10,416

10,416

10,417
10,417
10,417
10,417
10,417
10,417

10,417

10,417
10,417

10,416

10,400
10,400

10,400

10,400
10,400
10,400

10,400

33.32

345

2023
2023

833
833
833

36.6
36.6
98.3
28.3

33.32
943

943
943

383
38.3

93.3

933
93.3

93.3

91.3
91.3
913
91.3
91.3
91.3

91.3

178.3

178.3

846
B46
B46

176.3
2333
176.3
2333

675

625

625

782

625
625
675
625
625
625

690

625

625
625

625

625
625
625
625
625
625
625

625
625
625

542.5
542.5

542.5

625
625
625
625

band, stepping
motor

rotary, voice coil
rotary, stepping
motor

rack and pinion,

stepping motor
rack and pinion,
stepping motor

rotary, stepping
motor

rotary, stepping
motor

rotary, stepping
motor
rotary, stepping
motor
rotary, stepping
motor
rotary, stepping
motor

rotary, stepping
motor

band, stepping
motor

band, stepping
motor

band, stepping

rotary, stepping
motor
rotary, stepping
motor
rotary, stepping
motor
rotary, stepping
motor
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Irwin

SA1000

ST-506

ST-506

ST-506, SA1000
ST-506, SA1000
ST-506
ST-506
special
ST-506
ST-506
ST-506

bidirectional
bidirectional

ST-506
ST-506
ST-506
ST-506

ST-506

ST-506
ST-506

ST-506

ST-506
ST-506
ST-508

SA1000
SA1000
SA100 type

SA1000,
ST-506
SA1000,
ST-506
SA100,
ST-506
SA1000,
ST-506



Only 1200 5Ya-in. Winchesters were
delivered in 1980, all by Seagate, but
worldwide shipments grew to an
estimated total of 63,000 drives in 1981.

disk-cartridge drives. These users are very receptive
to the idea of staying with the same concept of file
organization and data backup, as systems become
physically smaller.

A group of disk-drive manufacturers is enabling
system manufacturers to stay with disk cartridges as
they cut system size. In the 8-in. disk area, cpC
introduced the Lark, a drive with 8M bytes fixed and 8m
bytes removable capacity, and a double-density version
is expected this year. Data Peripherals, a new firm,
started shipping an 11M-byte removable-only disk
cartridge drive in 1981. Other 8-in. cartridge drives are
expected from several manufacturers, including Digital
Equipment Corp., with an 8-in. cartridge drive equiva-
lent to the widely used RL101 and RL102 family of 14-in.
drives. Cartridge drives in the 5Yi-in. size have also
arrived on the scene. DMA Systems, another new
company, is shipping a 5M-byte fixed, 5M -byte remov-
able drive that meets the height and width standards
for 5¥s-in. drives.

Seagate has announced a removable-only 6M-byte
drive using the same physical cartridge (Fig. 6).

Texas Instruments Inc.

525/61 6.38 2 10417
525122 12.75 4 10,417
525/62 6.38 4 10,417

CARTRIDGE DISKS
Cii-Honeywell Bull

Cynthia D120, D122 10 2 12,800
(formatted)
removable
Cynthia D135, D137 5 fixed, 2 12,800
5 removable,
{formatted)
Cynthia D140, D142 10 fixed, 4 12,800
10 removable
(formatted)
Control Data Corp. _
9455 Lark 8,35 fixe: 4 20.160
Data Peripherals, Inc.
DP100 11.02 2 13,440
removable
Micro-Magnum 5/5 5 fixed, 4, 10,890
5 removable
New World Computer
Mikro Disc V 2/2 2 fixed, 2 13,000
2 removable
Mikro Disc V 4/2 4 fixed, 3 13,000
2 removable
Mikro Disc V 4/4 4 fixed, 4 13,000
4 removable
8T-706 638 2 10,416

RIGID DISK-DRIVE MANUFACTURERS
(by location of home office)

Disk-cartridge drives
(less than 12M bytes)

Disk-cartridge drives
(more than 12M bytes)
Storage-module drives
{25M-B0M bytes)
Disk-pack drives

(more than 100M bytes)
Fixed-disk drives

(less than 30M bytes)
Fixed-disk drives
{30M-200M bytes)

Fixed-disk drives
{more than 200M bytes)

Uu.s. Japan
12 3
10 4

8 1
9 5
28 8
20 8
8 L}

Source: 1881 Disk/Trend

123.3 625
123.3 625
178.3 625
733 920
108.3 920
73.3 920
58.55 1209
68.3 874
587 628
36.6 782
36.6 782
36.6 782
825

band, stepping
band, stepping

band, stepping

linear, voice coil
linear, voice coll

linear, voice coil

linear, voice coil

stepping motor
stepping motor

stepping molor

band, stepping
motor

Both 8- and 5%-in. cartridge-disk drives will fir
ready market among certain types of system mani
turers. Floppies must be used with fixed-Winch
drives when systems needing Winchesters must
software published on floppy disks or when

I possible hardware cost is essential. And tape-carts
streamers make more sense if convenient enddﬂ_
backup is the prime reason for removable medi
system. But disk cartridges continue to exeel
data-processing systems with a heavy save
requirement—when applications are frequently
on and off the system.

motor

motor

motor

linear, voice coil
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10,000th DISK DRIVE

March 30, 1982

ZCANNER #10

MODEL NUMEBER: Q2040 110 V40 HZ
SERIAL NUMEBER: TEN THOUSAND

2F
AMFPLITLUDE 1F OVERWRITE MO
(TAR) AMFLITUDE 2F/1F AMFLITUDOE ERROR
THRESHOLDS 20X Ay A 10%

L CE S U U U G SR L TS L LR L i S Y L L L LR L S S SR SR LB L S CE S S S CE e T R S EE R T R
CYLINDER HEALD

o211 Q 4% &2%4 79% Q% N
S11 1 =44 &7 7 21% 0% N
S11 2 47% &O% 794 0% N
511 3 43% ST ToZ Q% N
11 4 45 S&% 20% Q% N
=11 S S3% &7 727 0% N
211 & 4z% &1 7% % N
S11 7 S27% LS 7% 0% N

INDEX-TO-INDEX TIME: 20.34 MS

AVERAGE ZEEK TIME: 62,064 MS

SINGLE TRACK SEEK TIME: 13,76 MS
FULL STROKE SEEK TIME: 101.71 M3

ERROR ERROR BIT DROF DROF ERRDOR

CYLINDER HEAD OFFSET LENGTH 0OVFL 0QUT IN OVFL
250 4 3244 1 H
251 2 1929 4 s
251 2 28611 2 g
251 2 27064 10 s
25 ] 2731 i &
251 2 2718 4 S
251 P 2990 ) 3
251 2 o711 3 S
Pl 2 5715 4 S
291 2 5719 3 S
251 2 S770 3 s
251 2 5808 7 L1
2&1 2 4473 2 =
261 2 44790 1 S
261 2 449% i 5
261 2 4594 3 =
261 2 4403 3 8
261 2 44532 1 S




;s relating to Quantum
SN Special Report,
izhed April 12, 1982.

disk drive vendors are scrambling to find it. Those that are smart enou
luckr enough to discover the key to getting over the rainbow will learn that
the Eot of gold, for disk drive vendors at least, is actually a thriving, bountiful
Marketplace expected to approach $2 billion by 1985, :

While large amounts of time, energy and money will be spent formulating plans
o reach the pot of gold, the secret to success is not really a secret. Successful
iompanies do three seemingly simple things: they achieve volume manufactur-
:l%dm keep their costs under control; and they maintain the refiability of their

Obviously, however, things are not as simple as they seem. Most companies will
through at least a few rainstorms in trying to attract experienced personnel,
Out manufacturing problems and round up funding, before nearing the rainbow.

Some COmpanies, such as Control Data Corp. and Shugart Associates, have found their
Pots of goig. Others, such as Seagate Technology and Quantum Corp., appear to be on their
=L Many other suppliers, however, will never Ret 1o see the brilliant colors of the rainbow, let

C"ﬂe share in the pot of gold. .

'S section e
.:g atempts to give potential OEM customers a glimpse of what to expect in termsof products, technology
"!inl::aqor strategies. Additionally, it looks at the new roads manufacturers are taking to go beyond the
'n search of that elusive pot of gold. —Atike Perkowski -

Somewhere, over the rainbow...there really is a pot of gold, and OEM riﬂd
gh or

-



And as the market segmentation and tech-
nology have changed, so has the competitive
picture. Shugan still is highly successful in
the low end, but Memorex has suffered
through numerous problems, IMI| has devot-
ed a great deal of its resources to meeting the
needs of its related companies and Kennedy
dropped its original products and unveiled a
high-end drive. Shugart now competes with,
Quantum, a Shugart spin-off that became a
market force almost overnight in 1981.

In the high end, Micropolis was one of the
only companies to land OEM contracts until
recently, although Priam and Fujitsu have
come on in the past year. BASF is selling its
rigid disk drive operation, and PCC has
scrapped its original product for a complete
new line of drives. And a number of newer
players, including Ampex Corp., NEC Infor-
mation Systems and 3M, have come into the
market and are vying for market share.

Achieving market share in the face of for-
midable competition, however, will be a diffi-
cult task. Most market followers expect at
least four suppliers to emerge as certain win-
ners when all the smoke has cleared a year
from now: Shugart Associates, Quantum,
Control Data Corp. and Fujitsu America.

For the remainder, being a winner in the 8-
inch Winchester game will depend totally
upon achieving volume manufacturing of a
reliable product. Just which companies will
be able to do that is still unclear, and al-
though the market certainly will support a
wide number of competitors, the battle for
market share promises to be an intense one.

Financial muscle, although a key ingredi-
ent to success, is no guarantee that a com-
pany will reach its goals, as evidenced by the
plights of Memorex and BASF. By the same
token, relatively small and young companies
such as Quantum can attain market share if
they can produce the product reliably.



1ablish a cost-effective product
with enough market share to

y the bills,” he said. “The bot-
tom line is that if you're not
enjoying at least a 15 percent
share of your segment of the 8-
inch market, you're probably
looking at a somewhat doubtful
future and maybe you should
took for another place to invest

our money."

Quantum’s early strategy—to
become a second source for
Shugart's SA1000 line—has paid
off, aided by the fact that five of
the six co-founders of Quantum

worked on the SA1000 project at
Shugart. Observers note that
Quantum has been extremely
successful at its game plan, and
actually has gone beyond being
just a Shugart second source to
come an outstanding suppli-
er in its own right.
Marketing vice-president
Steve Berkley said Quantum
currently is on a ramp that will
take the company to $50 million
in annual revenue within its first
two years of shipments.
“Although the 5-1/4-inch Win-
chester got all the attention and

generated the excitement, what
was lost during the past year
was that the 8-inch market has
finally expanded rapidly,” he
said. “Quantum and Shugart
are quietly shipping away, and
we're both finding an accelera-
tion of demand.

“The result of this demand is
that we're increasing our pro-
duction capabilities from 30,000
square feet of space to 80,000
over the next three months. For
companies like Quantum and
Shugart, the demand for lower-
cost peripherals is pushing the

increased orders.”

Berkley said Quantum prob-
ably will continue to rely on
proven technology in future
products, rather than look to
expand capacities through more
advanced techniques.

“We are a manufacturing-
driven company, not an enﬁi-
neering-driven company,” he
explained. “Large OEMs require
a couple of things. One is a high
level of confidence in the ability
of a manufacturer to produce a
product. Our strategy is not to
push the state of the art and to

keep the margins in the manu-
facturing process.

“The world didn’t need an-
other B-inch Winchester disk
drive when we came out with
our products in 1980, but it did
need a product that could be
manufactured in volume and
done reliably in a cost-effective
manner. We use simple tech-
nology and are tooled for very
high volumes, because the large
OEMs can't afford to compro-
mise their businesses with a
disk drive that takes chances on
technology.”

Berkley declined to discuss
Quantum’s future products, but
knowledgeable sources said the
company has been privately dis-
cussing an B0-Mbyte drive with
key accounts. Such a product
would allow it to compete with
high-end manufacturers as well.



.. WHO'S GETTING THE BUSINESS?

The botiom line for success in the rigid disk drive business is to land OEM contracts. The
‘more contracts a company signs and the bigger their value, the betler chance a manuiac-
turer has for success in the marketplace, because of resuilani economics of scale. The fol-
{ towing list of major OEM coniracts signed during the past two years was complied by CSN
1 and is belleved to accurately poriray who's really getting the business. Of course, the list is
~ ] subject to change ata moment's notice in this volatile market. (Note: some OEMs are listed
. { - with more than one supplier because of alternate sourcing or for different products.)

g

Systems, Convergent Tech-

nologles, Tandy Corp.

Hewlett-Packard, Corvus.

ICL, Tektronix, Dynabyte,
Micom.

NBI|, Uitimste Corp., Alpha
Micre Sysiems, inlel Corp.

Piexus Computers.

Zilog Inc., Point 4 Data Corp.,
Kylogics inc.

Texas Instruments.

Plexus Compurters.

Seagate

s 8-INCH WINCHESTERS ] 5-1/4-INCH WINCHESTERS
- { vENDORS | CUSTOMERS )] VENDORS | CUSTOMERS
N shugert Wang Labe, Altos Computer |- DEC, Hewleti-Packard,

Apple, Vecior Graphic, Altos
Computer Systems, North
$tar Computers, Lanier Busi-

- |ness Products, Convergent

Technologies, Tl, Rair.

Commodore Business

Machines, Tandy Corp.,
(TeleVideo Systems.
RMS Durango.
2001 Corvus.

Computer intel, Dynabyte, Convergent
Memories Technologies.
frwin Olivett, intertec.
31 BniScribe Xecomp.
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“off the
“addition to its current line ef 8-
bir;th Winchester disk drives. .

vy

A TR

‘Quantum Unveils Its High-End 8-Inch Winchester

MlI.PITAS CALIF. — Quan-
um Corp. has taken the wraps
ng-awai!ed ‘high-end

The new Q2080, as previously
anlmpaledtCSN Sept. 27), has
*an unformatted capacity of
.85.45 Mbytes. It complements
“Quantum’s existing family of 8-
dinch Winchesters in capacmes
oimmwanes.‘ bees

' Quantum began shipping its
pfodum early last year and
quickly established itself as the
secand-leading volume mp I|-
er of 8-inch Winchester
dmreﬂ behind Shugart Aﬁsoﬂ-

ates. In recent months, howev-.

er, Shugart has faltered with its
follow-on SA1100 8-inch Win-,
chesters, and observers believe
Quan!um can capture the lead-
ership position in the 8-inch
‘market with the niew 85-Mbyte
drive if it can duplicate its earlier
‘marketing and manuiauunng
SUCCeSS.
The QZUBO is sald to be ful-
W compatible with Quantum’s
rer-capacity drives, employ-
lm, the same iorm factor, .inter-

il

face, and closed-loop servo as
the earlier drives. Quantum ex-
ls the new drive to be uli-
ed primarily in ‘multiuser,
mulnfu nction computer systems,
-The drive also features an im-
proved average access lime
over the earlier products—40
milliseconds, compared to the
65-millisecond access lime of-
fered with the 40-Mbvie. drive.
Available in either AC or DC
power versions, the drive fea-

tures ‘track density of 784 1pi

and récording density of 666
bpi. Transfer rate is 4.34 Mbits
per second.

+Pricing of the pmduu has not
yel Iaeen dt“lérm]nﬂf although

any said it txpecis 10
ﬁell‘the crrlve for lvss than 52500
in quanlltymg Ipy.

Initia}. shipments, of evalua—
tion units are expected to take |
place later this year, with vol-
ume production scheduled ior
the first quarter of next

:Quantum believes t at it
wilj be able to build its
manufacturing ramp quickly be-

-cause the new drive achieves

approximately 80 percent parts |-

commonality with the existing
drives. '

With the new drive, Quantum
now is going up against a num-
ber of new competitors. ,

Whereas in the low-end 8-
inch market, Quantum most
found itsell compeling with
Shugart and International,
Memories Inc., the company
now is expected to encounter
opposition from such vendors
as Priam Corp., Micropolis
Corp., 3M Corp., NECdnforma-
tion Systems Inc., Ampex
Corp., Control Data Corp., Per-
tec Computer Corp., Kennedy
Co., Disctron Inc., and SLI In-
dustries Inc.

Quantum, a privately held
company that posted revenue
of about $13 million for its first
vear of operation, expects to~
boost that figure to more than:
$40 million during the next year.

Among its chief OEM custom-
ers are Wang Laboratories Inc.,
Nixdorf Computer Corp., Con--
vergent Technologies Inc., Al-

“1os Computer Systems Inc., and

Vector Graphic Inc.
Circle Reader Service No. 137
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e W § [ [ [N el 3 1 LT T T ST e
were stolen, w?e informed the
F8!, and 1BM has cooperated
fully with the investigation.”
Sources said IBM went along
with the FBI's sting operation
and turned over certain docu-
ments primarily for one rea-
son: the documents supplied
through the FBI to the japanese
were not so crucially sensitive in
their nature that the company
could be severely damaged by
turning them over to the japa-

nese. ;

When the Japanese asked for
more sensitive information,
IBM decided against providing
the documents, prompting the
FBI to end its oper:iion ahrﬁ be-

in arresting people. It yel«
tso be determined on what those
requests centered.

IBM also said it intends to
make evey effort to retrieve all
materials already turned over to
the Japanese businessmen and,
presumably, to their companies
in Japan. “We will continue to
do what is necessary to protect
company assets against those
who seek to obtain them illegal-
ly.” IBM's statement said.

U.S. attorney Joseph P. Rus-
soniello, asked how IBM would
be affected by the Japanese
companies huin; proprietary
IBM data, said, “It really de-
pends upon the sophistication
of the company as to how much
value this information has in so
far as its competitive position in
the marketplace.”

Sources speculated that while
Hitachi and ' Mitsubishi may
have gained some lead time on
their competitors also develop-
ing 3380-compatible disk drives,
it is unlikely the two companies
will make a dent in IBM’s domi-
nant position in the market-
place.

RIS STEe arre § mewses s e
“gager”’ approach of two Ameri-
cans—FBI special agent Alan Gar-
retson and an unnamed confiden-
tial Bl source. i

The FBI, on the other hand,
maintained that the Hitachi offi-
cials made the initial overtures to
Garretson, seeking to pay for the

pany admitted that one of its em-
ployees had paid $20,000 for pro-
prietary information from IBM.
News of the arrests has domi-
nated national media coverage in
japan, and several members of
the Japanese press questioned the
arrests as a possible U.S. conspir-

information and that the Hitachi
employees were told that the data
was being obtained by illegal

acy by government and industry
against Japan. The U.S. immedi-
ately denied those charges.

ﬂ*’a U ‘
b .27
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(Continued from Page 6) _
One of the OEM industry’s two leading suppliers of

{g-inch Winchester disk drives, Quantum Corp., finally
s gecided to take the plunge into the 5-1/4-inch

Winchester disk drive marketplace, according to in-
formed sources. Late this year the company is expected
to formally announce its entry into the market, with
production probably beginning early next year. Ever
since Quantum was formed in 1980, rumors have been
rampant about the company expanding its product line
to include 5-1/4-inch drives, but Quantum has stead-
fastly remained on its original course to concentrate on
becoming a leading supplier of 8-inch Winchesters, a
goal it clearly has attained. But, apparently driven by
requests by some of its larger OEM customers to ex-
pand its product line, Quantum has made an internal
commitment to the 5-1/4-inch market, and develop-
ment efforts have begun. There has been no definite
word as to what capacities the new drives will be
offered in, although knowledgeable sources indicate
that Quantum will follow its game plan of supplying
low-cost drives in the 20-to-40-Mbyte range. Also in the
late-1982 time frame, watch for the long-expected un-
veiling of Quantum’s 85-Mbyte B8-inch Winchester, a
product that will propel the company into the thick of
the battle in that market’s high end.

"P~|0-the--' Jdaute Info.< ;ation on: o Software and Services ® Hardware

Data Zomminications ® The Office of the Future
Mys 1 speciai “Eye on IBM” report in each issue.
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Quantum Corporation Presents Our
-Hospitality Suite...

SIMPLE & ELEGANT BY DESIGN

PLACE: Directors Suite
tas Vegas Hilton
Monday, November 29
“Juesday, November 30
.+ Wednesday, December 1
2 65:.00 pmiTo 8:00 pimy
Present this invilation at.the Suite 16 receive

a complimeniary Quanium wine glass

—_ouantum

~ Quantum

Cordially invites you to our
Hospitality Suite for cocktails
and hors d'oeuvres at the

MGM GRAND HOTEL
3645 Las Vegas Boulevard South
Las Vegas, Nevada

DATES: Thursday, November 189
Friday, November 20
Saturday, November 21

TIME: 4:00 pm - 8:00 pm
For notification of the Quantum Hospitality

Suite number, please inquire at the Hotel's
front desk.



TEXAS

HOUSTON,

S LR Ay

- -

B ———

1982

NCC

TRADE SHOW




TRADE SHOW

PESE - PERIPHERAL EQUIPMENT
AND SOFTWARE EXPO

1982
ANAHEIM, CALIFORNIA




TRADE SHOW

NORM De NARDI
1982
PALO ALTO, CALIFORNIA

um & ounnrum &5




	quantum.reference_guide.1980-1982.062304160.p101.src.tif
	quantum.reference_guide.1980-1982.062304160.p102.src.tif
	quantum.reference_guide.1980-1982.062304160.p103.src.tif
	quantum.reference_guide.1980-1982.062304160.p104.src.tif
	quantum.reference_guide.1980-1982.062304160.p105.src.tif
	quantum.reference_guide.1980-1982.062304160.p106.src.tif
	quantum.reference_guide.1980-1982.062304160.p107.src.tif
	quantum.reference_guide.1980-1982.062304160.p108.src.tif
	quantum.reference_guide.1980-1982.062304160.p109.src.tif
	quantum.reference_guide.1980-1982.062304160.p110.src.tif
	quantum.reference_guide.1980-1982.062304160.p111.src.tif
	quantum.reference_guide.1980-1982.062304160.p112.src.tif
	quantum.reference_guide.1980-1982.062304160.p113.src.tif
	quantum.reference_guide.1980-1982.062304160.p114.src.tif
	quantum.reference_guide.1980-1982.062304160.p115.src.tif
	quantum.reference_guide.1980-1982.062304160.p116.src.tif
	quantum.reference_guide.1980-1982.062304160.p117.src.tif
	quantum.reference_guide.1980-1982.062304160.p118.src.tif
	quantum.reference_guide.1980-1982.062304160.p119.src.tif
	quantum.reference_guide.1980-1982.062304160.p120.src.tif
	quantum.reference_guide.1980-1982.062304160.p121.src.tif
	quantum.reference_guide.1980-1982.062304160.p122.src.tif
	quantum.reference_guide.1980-1982.062304160.p123.src.tif
	quantum.reference_guide.1980-1982.062304160.p124.src.tif
	quantum.reference_guide.1980-1982.062304160.p125.src.tif
	quantum.reference_guide.1980-1982.062304160.p126.src.tif
	quantum.reference_guide.1980-1982.062304160.p127.src.tif
	quantum.reference_guide.1980-1982.062304160.p128.src.tif
	quantum.reference_guide.1980-1982.062304160.p129.src.tif
	quantum.reference_guide.1980-1982.062304160.p130.src.tif
	quantum.reference_guide.1980-1982.062304160.p131.src.tif
	quantum.reference_guide.1980-1982.062304160.p132.src.tif
	quantum.reference_guide.1980-1982.062304160.p133.src.tif
	quantum.reference_guide.1980-1982.062304160.p134.src.tif
	quantum.reference_guide.1980-1982.062304160.p135.src.tif
	quantum.reference_guide.1980-1982.062304160.p136.src.tif
	quantum.reference_guide.1980-1982.062304160.p137.src.tif
	quantum.reference_guide.1980-1982.062304160.p138.src.tif
	quantum.reference_guide.1980-1982.062304160.p139.src.tif
	quantum.reference_guide.1980-1982.062304160.p140.src.tif
	quantum.reference_guide.1980-1982.062304160.p141.src.tif
	quantum.reference_guide.1980-1982.062304160.p142.src.tif
	quantum.reference_guide.1980-1982.062304160.p143.src.tif
	quantum.reference_guide.1980-1982.062304160.p144.src.tif
	quantum.reference_guide.1980-1982.062304160.p145.src.tif
	quantum.reference_guide.1980-1982.062304160.p146.src.tif
	quantum.reference_guide.1980-1982.062304160.p147.src.tif
	quantum.reference_guide.1980-1982.062304160.p148.src.tif
	quantum.reference_guide.1980-1982.062304160.p149.src.tif
	quantum.reference_guide.1980-1982.062304160.p150.src.tif

