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QUANTUM CORPORATION 

BACKGROUND 

Quantum Corporation, founded in February 1980, designs, manufactures and 
markets rigid disk drives based on Winchester technology which are sold exclusively 
t o  OEMs for use in small business computers, word processors and intelligent 
terminals. Quantum is t he  leading independent manufacturer of 8-inch rigid disk 
drives for the  OEM market. The Company currently offers  a product line of &inch 
rigid disk drives with capacities of up t o  85 megabytes. Quantum announced a line 
of 5 1/4-inch rigid disk drives with capacities ranging from 20 t o  40 megabytes in 
November, 1982. 

Market Overview 

Disk drives a r e  used in computer systems t o  s tore  and retrieve digital 
information. Most computer applications require access t o  a greater  volume of 
information than can  economically be stored in the  computer's central processing unit. 
This additional da t a  storage is provided by auxiliary memory systems utilizing reels of 

( I 

magnetic tape or  disk drives. Disk drives have a significant advantage over less costly 
magnetic tape storage in applications where rapid access t o  da t a  is important. 

The development and expanded use of more powerful microprocessors has * 

created the  need for larger capacity, higher performance auxiliary storage systems. 
The application of Winchester technology t o  rigid disk drives has enabled system 

, manufacturers t o  address this need by incorporating the  capacity, speed and reliability 
, of rigid disks into floppy-based microcomputer systems. Winchester technology uses 

low-mass heads and lubricated disks in an environment sealed against outside 
contamination. 

In disk drives, read/write heads magnetically record da t a  upon, and retrieve 
I 
stored da t a  from, selected locations on a disk a s  the  disk rotates  within the  disk drive. 

131 Disk drives may utilize ei ther  rigid or  flexible ("floppy") disk media. The magnetic 
,, heads a r e  positioned over t he  appropriate track of information on the  disk media by 
t: f an actuator and associated electronics. Several types of actuators  a r e  used in disk 
,, drives including stepper motors and various moving coil motors. The technology used 

. in actuator  electronics includes open loop, where the magnetic heads are positioned . . -  
,$vier the  appropriate track independent of any i n f ~ r m a t i o n  on the  disk, and closed 

,. .P, h p ,  where recorded information on the  disk is used to improve the  accuracy of t he  
... .~%agnet ic  head position. 

C ,  

Disk drives employing rigid media g ~ n e r a l l y  provide greater  storage capacity, 
I +. f ~ s t e r  access t ime and higher reliability than floppy disk drives. Moving coil actuators  
_ .  typically provide faster  access t ime than stepper motor actuators, and closed loop 
2 actuator electronics generally provide greater  capacity than open loap actuator  

',, . ek t rdn ic s .  Floppy disk media, stepper motor actuators  and open l o ~ p  actuator  
@i=tronics tend t o  be  less expensive than the alternative methods and have been 
predominantly used in small, low cost  microcomputer systems. 



Computer systems manufacturers select rigid disk drives primarily on the  
parameters of capacity, access time, reliability and price. At the low end of the 
market, consisting of the lowest cost single user desktop or  portable computer 
systems, price per drive is the dominant factor. In these systems, floppy disks and/or 
stepper motor 5 1/4-inch rigid disk drives a re  typically used. For medium 
performance systems, including multi-user systems, the  importance of capacity and 
access time increases. Selection of a particular rigid disk drive is  generally based on 
the cost per megabyte of storage. These systems will typically use high capacity 
mewing coil 5 114-inch products or low cost 8-inch products. The Company's current 
products are  primarily designed t o  address this market. For high performance 
wsterns, particuiiarly largkr multi-user systems, increased capacity and faster access 
time a r e  critical factors. These systems will generally use 8-inch or  14-inch , 

Winchester disk drives with moving coil closed loop actuators. Quantum's 8-inch 85 
megdbyte &ire also competes in this market. 

Data storage capacity is generally measured in terms of megabytes. A 
"megabyte" is 1,000,000 bytes and a byte is 8 units or "bits" of information grouped 
together as adjacent binary digits that  a computer processes as a single unit. 

Quarrt~rn offers a product lirk of &inch rigid disk drives called the 42000 
Series@! The Q2000 is a relatively low cost product which may be readily integrated 
into h.llcrocorriputet systems requiring greater capacity and faster access time than 
p ro~ l6ed  by flapby disk drives lower capacity 8-inch rig'id disk drives. The 42000 
has one t o  four magnetic disks, two t o  eight readlwrite heads, 10 t o  40 megabytes of 
'total record9bIe storage capacity kntP avetage access timas r;mging from 55 
rnllliseeds to 65 milliseconds. fie has the same phy@cd diniensions, uses the 
same physical mounthg corrilguraitiw a d  titwtrical cohnectors and requires the  same 
electrical p o w  a8 M u s t r ~  s%*d &-inch flbgpy disk qiives. The' electronic 
.interPam to the WOO0 is gem&ally &lrtpatlBSe with inlfustry . standard t i n c h  floppy 
drives. . 

The Q2OOO product line i q m r p r a t e s  several innovative design features. The 
Company has &sighed & rdtarylho\fin c&l bctuator which permits rapid access t o  f data  s#&d otl tM dtB and mls&e& OX cast menufacruting. The actuator control 
elelcwonkk erftplw an optic41 ahcr&llk a & l ~ &  imp' temperature compensation 
wkvo techrric&e W c h  asurc t h e  &&W$te 'psitid'hg ~rf the magnetic heads over the  
appropriate data trakks on rtl& 'dl*. "The coiibMndt~oi of. &uanturnls actuator and 
leontrol e?&rmies greater S'twage capc$ty per disk and faster 
access tlMe than cWtes w e  s.tepper motw actuators and open 

I kmp actuatw )&obilQe Lubstantial cast advantages over 
campePing pFodtscts that have cotlrpk&le stwage Capacity ht which rely Upon other 
types of moving coil actuators and closed loop control electronics. Quantum has 
shipped over 65,000 42000 disk drives since April, 1981. 

I I 

To address the expdrddi& r@wklt'EOg &%-inch rigid disk drives offering increased 1 
data  ,s"torage c a p a c i v  and faster irc&Si tiinks, 'the Company has announced a new 8- 
inch rigid disk drive with a .  ca@icitk' of 85 megabytes, caHed the ~2080TM. ' 

Evdlrtgt i~i  units were shipped irr D & k r  1932 and production shipments Commenced , 



3 
8#. Quantum's 85 megabyte 8-inch rigid disk drive uses rour disks and 

c heads. The interface, physical dimensions and electrical connectors of 
compatible with the 42000. The Company has developed an enhanced 

ing system which doubles the storage capacity of the 42000 product line 
me number of disks and which improves the average access time t o  40 

The 42080 provides a cost effective method for OEM customers t o  
system products with higher capacity, higher performance disk storage. 

. . 
1 . ,-b,' 

disk drives to address the  desktop 
nounccd in November, 1982. This 

tuator control electronics technology as  the  
nging from 20 to 40 megabytes.  he physical 

requirements and interface a re  generally 
dard 5 114-it.lch. rigid disk drives and 5 I/4-inch 
inch r ~ g l d  disk drives a re  designed to provide 

r storage capacity, faster access time and higher reliability than floppy disk 
ntly more compact than 8-inch rigid disk 

in multi-user desktop small business computer 
evaluation units in March 

on of a subsidiary, QEW 
ass storage subsystems, for 

bsidiary will market the products through the  

ts success in addressing the OEM market t o  its ability t o  
e production of reliable, cost  effective products. The 

lopment t o  volume production reflects 
manufacturing. This approach involves the 
concurrently with product design and the  

ily available components. Quantum 
zed tools, and test equipment which 

he labor and number of cernponents required to manufacture its products. 

ts are manufactured under controlled environmental 
mponents manufactured by outside vendors to the 
he  Company's rigid disk drives a re  manufactured as 
nerally not made to the customer1$ specifications. 

ts are  assembled, tested and quality checked prior t o  
ly liw. Printed c i r c J t  boards a r e  burned in and 

y test equipment before final assembly of the disk 
q%re final product is burned in at elevated temperatures af ter  final assembly 

, then tested t o  assure conformance t o  specification. ' 

anufacture of Winchester disk drives requires a contamination iree 
Quantum uses clean air tunnels in the  final 

ean room facilities which are employed by most of 
se of clean air tunnels provides greater protection 
expansion of manufacturing capacity more rapidly 



Most of the components u& in Quantum's products a r e  available from more 
'cad me supplier. For long lead-time items, such as  semiconductors, Quantum 
' (31jtitradts directly with the mmufacPwers In order to assure c o r n p m n t  requirements 

In June of lW3, ~wari$um entered into an a g r e m e n t  with the government of 
h f f i  &CO t(il e$~&b;lish an s f f s b r e  rnafiufxturing operation in the  city of Wnce. 
~ r d u t t i o h  is &ih# MU up in an existA= 23,600 square fb0t f a d u t y  and construction 
has begun on an adjacent 25,009 wuare loot building. 

' Q u a n ~ h  Carlbe k c o r p r a t e d  will ;Ire chartered ta manufacture the Company's 
mature p r d w t s .  ''C@%JO p r d d k i o n  and shipments from P w r t o  Rico began in 
December of 1993 am# wit1 bio in full production of the 62000 by 3une, 1984. The 
&st&iishmeot oi Qumllf-tf~s @a$f&' lnq~jrpbrated will provide the company with 
addr'~fbna1 low C a s t  nianuifactwing capacity a d  attractive tax advantages. 

Since rigid d&k drives are internally incorporated into computer systems, 
ph&t quality arid r6llabiTity is essential ih OEM decisions to  purchase volumes of 
product from a drive mmulacturer. Quantum practices stringent quality assurance 
methods at every phase a! paduction, as well as fur' eamponents purchased from 
&5l& m&rs;, R a m s  &k designdd usin# proven, hatwe technologks to assure 

' { t  XnPyvqt '  quditp , 
$ , r L '  I 

Dviing the design phase! and f b g h s u t  C k  product life efcle,  Quafiturn engages 
in a mfks sf rests (Det4ign VerEficatkan Testing, Design Maturity Testing, Pro~e3s 
Maturity Tenlng: a d  h$oi .q  Re!MMty Testing) to i d m i f y  and carrwt gst&riYlot 
reliabbU@ pb-lsqs Cmtd t e e f i n i p s  a re  
pp'f&rm& by 'mm&ac ta I plaibkt* ( &a ieds as they 
occur 'in the grace* ,, - . , , .  

d charting t o  track daily yields 
'&;;wtlng $Haws mmagment to 
the process 8s mcessary. The 

I t y  sf iworrokng pwts. 

C-R~ 'bk~s. ad 'of March 1, 1984, the 
Gapairy bad &tEvefM 
cusf~m&& - ' 1(4wrurmm% Systems, w m g  
Labma~orb fm., Produces Divisim, 
Cbmwgcn t T e e : h  ation, Industrial Micro 
!?$sterns ffic. w d  T y enter into 12 
t o  24 month agreernen%s chaw levels are 

'3 t. f r d u c t  cbt311mies are of putchaw order 
$' e a s ~  tmBr tpe tober to designate 
%p&fdc "~lca'nzPtie3 u? by tW 'Campany, provided 
the minimum Wit qwt l t ihs  an! satlufied. 



Quantum's products a r e  sola aomestically through i t s  own sales force and 
.through Arrow Electronics, Inc., which generally handle those customers having annual 
requirements of less than 250 disk drives. Export sales are made to OEMs in Europe 
though  direct  sales personnel as well a s  independent distributors and in other 
countries through independent distributors. In January 1984, Quantum opened a sales 
and service facility in Frankfurt, West Germany. 

Warranty and Service 

Quantum warrants i t s  products against defects  in design, materials and 
w~rkmanship generally for one year from the da t e  of shipment by the  Company. The 
Company maintains in-house facilities for refurbishment or  repair of i t s  products in 
Milpitas, California, Salem, New Hampshire and Frankfurt, Germany. Quantum also 
provides parts, training and equipment t o  a distributor located in London, England 
which i s  authorized t o  provide repair services to the  Company's European customers, 

r l  

, The Company's 8-inch rigid disk drives compete with 8-inch and 5 114-inch rigid 
disk drives of several other manufacturers and, t o  a lesser extent,  with 14-inch rigid 
disk drives a s  well as with floppy disk drives. Competition is based primarily upon 
product availabity, reliability, performance and price, 

The Company believes tha t  i t s  product architecture results in cost and 
, manufacturing advantages relative t o  higher performance, more expensive closed loop 
. tmoving coil products, as well a s  capacity and performance advantages relative t o  
_ stepper motor products. Quantum's 42000 competes favorably with similar 8-inch 

products sold by other manufacturers, some of which have substantially greater  
financial, marketing and technological resources. Quantum's products compete 
principally on the basis of the Company's ability t o  provide cost  effective, reliable 
disk drives in very high volumes t o  satisfy customer demand. For capacities of 20 

,,megabytes and greater,  the  Company is currently the  leading independent supplier of 
<-.%-inch rigid disk drives t o  the OEM market. 

I, 

The Company's 5 114-inch rigid disk drives have been designed t o  meet  the  
compatibility, price, and performance requirements of small desktop business 
computers, many of which t o  da t e  have relied primarily on lower capacity, lower 
performance 5 114-inch and 8-inch rigid disk drives and floppy disk drives. There is 
intense competition in the  5 114-inch market based upon the  same factors as in the  
&inch market, although price may be a more significant factor. In this market, 
competition comes from an increasing number of firms, including several established 
firms. Some of these firms, including Seagate Technology and Tandon Corporation, 
have entered the  lower capacity, lower performance segment of the 5 114-inch rigid 
disk drive market. In addition, these and other  companies, such a s  Atasi and CMI, also 
introduced 5 114-inch products, offering capacities and performance characteristics 
similar t o  those offered by Quantum. 

In general, Quantum expects increased competition in the 8-inch and 5 1/4-inch 
, , markets in all capacity ranges. The Company also anticipates significant competition 

i n  the future from smaller start-up companies whose products may be based on new 
. ' *hnologies and innovative designs. Such technological advances could result in the  



i'ntroductian of competitive products with superior pe&ormance or subs&mEially lower 
pkes,  but the ability tn prodwe in wdume with camistent quality md reliabil~ity are 
majar fackks in the fina~nchl succ.ess and growth of these start-ups. 

The Company operates in an industry which i s  subject to rapid twhnotogical 
change, and its  ability tto compete and operate successfully dt?pefidt on, ramsng &her 
things, Its ability to anticiparte and react ti3 such change. Accordingly, the Company 
is c?ornmitt&d to 'the development of new prdueYs and the continuing evaluation of 
new tkd.imbgles. lh itdkiitbtl., production vo4urnes for present as we4l as mew products 
reqwiprh? a kan'linuia invesmmt ~f ertginWrrslg remueces to develop emling, 
prodwt ion -prgc&ws &hds , test etqtfipmen-tr. I I 

- 1  I 

*sEiht!s angd B b  

The Company has been granted U.S. patent number 4,396,939 cavering Its M g e -  
servo architqture for head-to-track positioning, and has a number of pending United 

' Sthtes w~'f0lpstkgn p&*ent *plida~tim% ~elarting to cdtain af i ts  padmta ' Altbwgh 
t%e C a m ~ y 4 k i i e v c r ;  fiat these -pmt a $ p l i c m i m ~  ma$' have vzilw# %he rapidly 

f in &E oqsmputer industry makes WBB~W's f u m  wccass 
upon tlechrdW com#etetrce and ereadvb &ills af &s gc?.pus@hml 

razhr tiban csn its patents. 
I I 

' '"T& Crrrnpan)i.' hds granted Nik&tf Computer Co~purath, an OEM cm~omw of 
thl?''-pmyt a %etm&& jco m k f m e  yd ww in i t  .Ikn s y s ~ f h s  Ithe @timpahy's 
QWW mii W Wjd& fa a h :  Jmftsfac'fian of w t & n  v&ht-mi p h e h ~ s t ~  1 PB- 
-iu%mm#, , ' 

I '  

1 ;  ' " , 1 tr 1- 

E , 8 ,  
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Patterson 
' . 

QUANTUM CORPORATION 

MANAGEMENT PROFILES 

President, Chief Executive Officer 

?5-Ps~.bterson has been a director of the company since its inception in h JISWL From August 1979 to  February 1980, Mr. Patterson was self- 
& >- a technical and marketing consultant. Prior to August 1979, he 

& years as the Vice President, Etygineering of System Industries, Inc., 
rer of computer peripheral equipment. He spent three years a t  
Bi~e-ctor of Product Develaprnent for communictions products and 

Business Planning for disk drive and microfilm products. Prior to 
%re PatterSon held various efi~ineerina and mamaaement positions a t  

Vice President, Finance 
Secretary and Treasurer 

Mr. Rod&~4"jained the company in December 1980 as Vice President, Finawe 
and was elected Secretary in May 1981 and Treasurer in September 1981. From 
July 1979 go D e m b e r  1980, he served dr '%he Vice Ptesident, Plnance of Braege~ 
~or~ora t i&l& '  manufacturer of cornput8t' ~p r ip ' k ra l  equipment. From Septe'miber 
1978 to JI& '4 9F9, -he served as Assisrarrtl V i e  President, Finance of Plahtronics 
Corporation, ; h mmuf ac'rurer of te~ecomhrlnicettions equipment. Prior to that 
time, Mr. Rodk&s' .~as employed by Conm4idated Video Sys-terns, a manufacturer 
of broadcast equipment, as its Vice Prc5iden+, Finance. We also had over nine 
years' experieRce ,at Prim W;u$erhause, last serving as an audit manager. 

Watson 
1. 

I 

Vice President, Marketing 

Mr. ]dined Quantum in October 19182 as Director of Sales. He was 
appointed Vice President, Marketing in February 1984. Prior to  joining the 
wrnpany, M r  i' kat-n- was Northwestern Redbfial Manager of OEM Peripheral 
Sales for Control Dat& Corporation. Fre.arim$ experience includes 7 years in Saks 

Marketing with Swage Technology W p a t i o n .  

h ~ t h u r  P. Geffon:, Wice Preslcknt. Eneineerine 

Mr. Geffon joined the company in 3um 1980 as Manager, Recording Systems. 
February 1984, he wds promoted- tb Vice Presicknb Engineering. Previously, . 

r. Geffon wcved at Shgart Associates as Project Manager for the SASS0 
y disk drive program. Other experience includes five years with ISS and ten 

with RC& t.@&wdina svs.tems &t&erina. 
; $i &. ;.; ., - - - 

T I  : 
- 

, . ! I . .  

' Vice R e s i e n t ,  Manufacturing 

Mr. Taylor jioZhedl Quantum in June 1983 as Vice President, Quality and 
Reliability. He was named Vice President, Manufacturing in February 1984. Prior 
to joining Quantum, k served for 7 years with Digital Equipment Corporation, 
most recently as Manae;er, Quality and Reliability a t  DEC's Colorado Springs disk 
drive facility. Be has also held various quality and reliability management 



2 ,  

positions in DEC's storage systems manufkturing, corporate quality assurance, 
and corporate component e ~ ? @ m l b s l g  pwp, 

Helen Preston Vice President, Human Resources 
I 

Ms. Preston joined the company in April 1983 as Director, Human ~eswrces, 
and was p r m o t e d  to Vice Presidem in February 1984, Prior to joining Quantum, 
she served- $.oy 4 yreasas as Director crf Human Re~gnarrse Dewrelopent tor the 
Farimon division of HiH,riq C ~ o r p a ~ a t i ~ n .  P rev iwly ,  she was Pmspnnel Manager 
f q the Heritage. Dental Labqsaixxie~ 1 divisiw of Sybron 8Cwpordcm. 

S w a n  Naqwb I General Mapager, Quantum CwW 

Mr. Naqio jp& Q w n W  in &ptembtr 1933 as General M~ngor of 
Quantum Caribe, the company's Puerto Rico manufacturing facility. Prior to 
joining Quantum, Mr. Nazario served for ten years with Digital Equipment 
Corporation, most, recenay as &w Resources Manager for the  es%abiishmmt of 
a Digital rnanufacturiqg ~ r a g i m ,  in. Mexico. 

. Presidetns, QEW Cb,rpwsti~n 
' 

Mr , &&leg. j & ~ d .  ~uentum b OE?& 198 1 pr vieo ~ k e r i d m ~  h4&dstine. In 
FcRrwar ,6 984, ly was q q y i ~ t d  Pil:qsii&,kpf the cmpwy's new wbidbry. Erem 
April 1 i 72 q t U  4~ ,qrnplugrnwt by , t h  ,$arnwny, he was- empiwed by Wrn 
C ~ g g o r a t i a ~ ,  m w ~ ~ ~ e r  of cornpdt$wiigqh;ters and Mppy di* drivw fim .as 
V&E Presideqt, BSrntws bwdelq%lrnm$ & _them PS V i a  P~qsi&nt aqd &nard 
M ~ g e r  of the M@mw# P 1 : ~ t ~ y j ~ ~  ,#r,. &erl#ey has a h  k l d  ~ J t i o r w .  iw 
manager . ~ f  s t r a w c  N a i %  $4 P e a t *  6=-~r;w~tiw and as a e m t  
consultant with the  Baston Consulting Gwp. 

David A. Brown 
< :  i I , . ' ,  

Executive Vice President, - 

I .  -awns (;EEV Gwp~oation 
, h '  ', , , I . I t l  I&. i s  ope ~f th IQ&*S, &mi snd mr-4 AS,J~IW a,Prmi&nt, 

Elngineerinq froan F & w y  APW w,%U wwy 1g84 wbm k, was a ~ i n e d  
Executive Vice President, O m r ~ ~ h  .;fPr *?# Corponqi8~9, Prim ta &im9 
Mr. &own was employed by Shugart Associates, a disk drive manufacturing 
company, from ~abmary 1373 $0, Fa4am;ary 1980, last serving w D i r e c t ~ r  ad 
Flexible Disk Eng imer in~  . 

- 

Mr. ~ i a t t  joined &anturn &bulr,,,&J@ rn Yifo P MZS~U~~G~W~QJ.  in 
February 1984, he was appointed td assme that  rtspansibility for QEW 
Corporatbn. Pr&r, k s  w t y m ,  lw .@pent 16 years ~ i t h  the W ~ r a d e ~  Springs 
Division of Hewlet;tPa&ard Company In various positions in Pkoduct D&sign, 
Warkefipg,, qnd m~t re;cently, 9s CRT *ufacturing Nenqpr .  

\ I li 4 1 
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~-ial Summary ($ Millions except Per-Share amounts): 

Net ' 

Income Earnings (Losses) 
Revenue (Loss) Per Share 

i 

d I 

b,: Year End $ 13.7 $ -2 $ .03 

3 4  11.3 1.9 7 .  4Q 
-23 

11.9 2.2 .24 

ih'  -7 

k+Tear End $ 41.8 $ 7.8 $ .96 

~:%~4udes extraordinary credit of $814,000 or $.lo per share for tax benefit of 
c h .  b carryforwards. 



xements oi Operauop 
h- Amounts) 

me taxes 
~rdinary arclit 
ing net opemting loss ' 

lare 
inary credit 
=re 

-- 

on ecluivalent s& 

Moaths Ended Nine Months Ended -- 

December 31, 1, December 3$, 
1983 1983 - 1983 
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FIRM 

Dillon Read Technology 
(Cartner Group) 

($ millions except per-share amounts) 

REVENUES INCOME - EPS 

1984 1985 - 1984 - 1985 - 1%4 - 1985 - ANALYST DATE - 

P. Wright 105.5 

Donaldson, Lufkin & Jenrette T. Rooney 11/46/83 68-0 110.0 10.7 15.4 

Shearson/American Express H. Allison 11/21/83 * 

Montgomery Securities D. Lawrence 1 1 130183 65.0 100.0 10.55 14.95 1.10 1.50 

Morgan Stanley & Co. D. Moy 1/25/84 65.4 110.0 10.37 14.72 1.09 1.53 
. . 

Robertson Colman & Stephens B. Downing 1984 Tech. Conf. 67.1 1 12.0 10.8 15.6 

+Projections not included. 

March 29, 1984 
l(4) 



1984 Technology Conference 

Fly82 FI983 F1984E F198SE 
R s w n w  tyiW $rn rn m $l-fzr 
Ptebt Map$0"1 1.4% 30.8% 29.3% 21.5% 
Tax Rote - - 45.4% 45.0% 35.0% 
Net k o m c  (mi13 
EPS 
Sslaras, (mil$ 6.6 8.2 9.6 9.7 

Corporation is a loading supplier of 8- and 5 Cinch rigid disk drives to OEMs for 
icrocomputer systems. TWQ years after i t s  founding in 1980, th 

in 20, 30, md & rnGabyte-copocwes.- 6 the-quarier ended 
inch drives cmsti~utad over one quarter of revenues ond in the 

h 1984,s blnch &$ves will make up almost half of the estimated $23 
Both 8- and SWmh product lines uss a proprietary, semi+fosed 

Colrnan 4% Stephems 

N IAMTI thA n A T V U I  

the leading OEM suppliw of Wnch WEncbter di: 
the %inch market. In Fd~~mry 1983, it began sh 

e Company 
sk drive& It now has o 40% 
ipping highsapacity 5 Linch 

ocFess time than the tech- 

,anturn's current product devebppmanJ d f m t  is in expanding tho 5 kinch line. 'Iht: 
m p m y  plans to extend the 5 %-Id Sit16 .tiQ higher capacities, and bring out half-height 
C* products up to 40 M new pmdmts will Incorporate the wme 
~tmted, low+ost achmtor @at tSQlb wen w WCC~SSFUI in its current &inch 
id 5bimh drives. Glutmtmlr wren# &i twr mstomrs imlvdc Altos. Converaent 

has recently rtkeived oraers 
new computer systems from 

me of these some customers, mmhy A J W  Te@Vid6o* and Wang. 

,antwn has excaIled in the W3- disk Qlk mmket by achieving high volume 
oductim of reliable, cost4fect:m ~QFM., ~ ~ w b c t  development team$ work closely 
th production groups to develop ~~~~ ~ i &  wiII be 9nanufacturableP Winchester 
b driva must be mcmboctured kr~q ~ ~ t ~ b ~ b f r e e  mvironmcnt. Manufacturing 
dam in @anturn's tmatiwe HcS- ff psodwGtion lines, which are clean~r than 
iLdi tional Winchester clean rmmr yeJ ffhqi&k m tkt thy can be rclpidly czxpandGd with 
msed  production weds. 

tanturn recently established a new mb-efdlmy tfwt will develop new exceptionally low- 
st 3 bid disk drives and st&y&bm fw the m i a s  storage marketplace. The 
Ssidwbry is s$aff&d by mverai key tnwdwh dhf (91Wntm4s senjar management team who 

bill receive equity partielpatim hr i - ~  ~capraticm: Stwe W l e y ,  former 
h k e t i n g  A - vke  president; Davld B;s,awv, ~MVWW ~ll$imwing vice president; and bEe 

att, fotrnet manufactur9ng vice p~eskht. h h u w  unit gives Quantum the chance to 
~espcmd to new market oppartonftb wS#h B mpamtt mtrcpksneurial team. 
! 

Blake L. b i n g  
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Quantum Corporation (S20.00) 

S t r a t e g i c  Analysis Report 
Peter  Wright 

Quantum Corporation has been perhaps the  most p r o f i t a b l e  of a l l  the  low-end r i g i d  disk 
drive suppl iers .  The company began shipping product in F82 (ending March) and by l a t e  
1982 had become the  leading suppl ier  of 8-inch r i g i d  d r ive  products. Recognizing that 
the fu ture  growth i n  the  8-inch marketplace could be af fec ted  dramatically by 
high-density 5-1/4-inch d i sk  d r ives ,  Quantum decided t o  en te r  t h e  high-capacity 
5-1/4-inch r i g i d  d i sk  d r ive  business i n  ea r ly  1983. Quantum current ly  ships about 
2,500 5-114-inch d i sk  dr ives  per  month, which is perhaps 30% of the  t o t a l  supply of 
high-density 5-1/4-inch d isk  dr ives .  Only Atasi  and Control Data a r e  shipping in  any 
kind of volume in t h i s  product c l a s s .  Like a l l  low-end d i sk  d r ive  suppl iers ,  t h e  
company has very mixed customer lists. I t s  more s t a b l e  customers include Altos, Arrow 
Electronics,  Convergent Technologies, Nixdorf, Rolm, Televideo, Wang and Xerox. The 
i n i t i a l  8-inch product familywas very important t o  Quantum, as  it afforded the  compa- 
ny an opportunity t o  penet ra te  major multiuser system suppl iers  before t h e i r  needs f o r  
5-114-inch r i g i d  dr ives  became apparent. Now Quantum hopes t h a t  it can leverage these  
relat ionships t o  sell  i ts  f u l l  product l i n e ,  including t h e  5-114-inch drTves. To t h a t  
end, the  company reportedly recent ly  signed a $50 mi l l ion  cont rac t  with Wang f o r  i t s  
family of 5-114-inch d i sk  d r ive  products. The company current ly  sh ips  upwards of 
3,000 8-inch dr ives  per  month, though perhaps i n  t h e  longer term t h a t  f igure  w i l l  
s e t t l e  in the 2,000 t o  2,500-per-month shipment r a t e .  

The 8-inch market has h i s t o r i c a l l y  been a disappointing one. Early on, the  industry 
was unable t o  s tandardize around one in te r face ,  which impeded the  progress of the  
market. As expectations f o r  volumes rose ,  t h e  market became populatedwith almost 30 
vendors. However, as  with most OEM peripheral  markets, t he  industry quickly consol- 
idated, perhaps a t  an even f a s t e r  r a t e ,  as volume expectations never material ized.  
While the re  a r e  s t i l l  many pretenders in t h i s  marketplace, today four o r  f i v e  vendors 
dominate the  business, and Quantum is probably the  market share leader.  Consequently, 
revenues exploded in F83 t o  $41.8 mil l ion,  t r i p l i n g  F82's $13.7 mi l l ion .  Furthermore, 
gross margins were an incredible  43.8% and operat ing margins were 28.4%. Obviously, 
as a company g e t s  bigger,  these  margins w i l l  come down dramatical ly.  For example, the  
5-114-inch d r ive  business w i l l  not inherently be as prof i t a b l e .  Consequently, as 
Quantum's product mix s h i f t s  toward 5-1/4-inch dr ives ,  gross margins w i l l  decl ine.  
S t i l l ,  t he  company is pa r t i c ipa t ing  only in t h e  high-capacity 5-1/4-inch d r ive  market 
and therefore  may be able  t o  hold gross margins of 5% t o  1 0 h b o v e  the  27% gross margin 
t a r g e t  f o r  the  high-volume, law-capacity d r ive  suppl iers .  To p a r t i a l l y  o f f s e t  decl in-  
ing gross margins, Quatum is moving i t s  8-inch production t o  Puerto Rico, where it 
w i l l  =joy a 14% t a x  r a t e  versus a 45% tax  r a t e  on t h a t  product l ine .  Shipments a r e  
scheduled t o  begin in January, and the  company should begin seeing major t ax  benef i t s  
in tho  June 1984 quar ter .  



We are impressed with both the quality of ~uantum's management and its product foqs 
Nevertheless, these skills will be well tested as the industry goes through a 
consolidation by late 1984 or perhaps in 1985. For F84, we expect revenuer of 3;: 
million, a 55% increase from F83, with E P S  of about $1.00. Going out to FBS, reven,-; 
of $105 million and E P S  of $1.40 are reasonable targets. While we are negariiVep- 
the investment prospects for the industry, we think that Quantum certainly derer,;;; 
longer-term investment merit. 

OUAMTW UMWATIOU Five-Year ProJectlons 
1s i n  Millions] 

% 
F83A F84E Chmnge FISE Chmnge CCR F88E -- 

Revenus I S )  41.8 65.0 55.5% 105.5 62.3% 40% 224.8 
pretax Margins 1%) 30.8 26.0 20.0 17.0 
l a x   ate 1%) 45.5 C5.0 35.0 32.0 
M s .  Ou t .  l M ~ l l . 1  8.2 9.5 9.7 12.0 
EPS (S/.h~re) 0.86 0.98 1 b . a  1.40 42.9% 20% 2.17 

F isca l  Vemr End8 Mmrch 

Long l a m  Short Term 
l o v e r  12 nos) (Less Thmn 6 ro l l  

Confidence f a c t o r  L w  
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Donaldson. Lufk~n & Jenrette Securit~es Corporation 140 Broadway, New York, N.Y. 10005 (212) 902-2000 

- 
Won Recommendation 

November 16.1983 
DJlA: 1247.96 

SPII: 186.17 

QUANTUM CORPORATION (QNTM-17 BID)' 

Earnings Per Share PIE Ratio Return on Equity 
1983A ___ 1984E 1986E - 1983A 1984E - 1986E - 1983 1984E - 1985E Dividend 

$0.86 $1.10 $1.50 19.8 15.5 11.3 27Y0 200/0 23% Nil 

Shares outstanding (mm): 9.5 Capitalization as of 6130183 
Market value (mm): $161.5 S Millions % Total 
6/30 Book value: $5.34 Long-term debt $ 0 329 0.6% 
Pricelbook value: 3.18 Shareholders' equity 50,685 99.4% 
52-week range. 35-16 Total $51.014 100 .OO~~ 

aummary and Recommendation 

We recommend purchase of Quantum Corporation, a leading manufacturer of high-capacity 
Winchester disk drives, because it sells at a discount to the industry despite its strong and 
mproving fundamentals. Through the use of proprietary technologies, Quantum has rapidly 
;merged as one of the leading manufacturers of high-capacity Winchester disk drives for use in 
minicomputer and microcomputer systems, including small business computers, personal 

~mputers, and word processors. As those segments become increasingly price sensitive, we 
.pect greater pressure to be placed on disk drive manufacturers to deliver cost-effective 
oducts. Key participants will, therefore, be determined by their ability to provide large volumes of 

qigh-quality product at cost-competitive prices. Such low-cost drives will allow total systems cost 
to decline, spawning, in turn, increased demand for systems as well as drives. 

At recent prices, the stock is down nearly 50% from its 1983 high, in large part because of its 
association with high-technology issues whose results have fallen short of expectations in many 
cases. At 16 times March 1984 and 12 times March 1985 earnings, Quantum's shares are selling at 
a discount to those of its competitors, as well as to those in DLJ's peripherals universe (Table 1). In 
our opinion, Quantum should be accorded a higher relative valuation in view of its leading position, 
which is based on its aggressive pricing, cost leadership, proprietary technology, and timely 
product introductions-and accelerated growth prospects. We recommend purchase for the 
following reasons: 

O m .  L U F U (  L -EWE SECUllTlES COWORATKIN MAKES A W E T  N T W  SECURITY AWb MAS PElrooK POWllONS N TII SECUIIIW N 
c o . I I C T T * I m r w m s * c T M n  



Cipher Data 
Computer Memoriesa 
CONUS 
Micropolis 
Onyx + IMI' 
Priam 
Quantuma 
Rodime 
Seagate 
Tandon 

Table 1 
Quantum Corporation vs. Selected Computer Peripheral Companies 

Statistics and Valuation 

Prices 1983 Earnings Per Share Calendar EPS Calender p / ~  
FY SYM 10/31 Range 1982 1983 1984 1983E 1984E 1 9 8 3 ~  19- --- 

June 
March 
May 
Dec 
Sept 
June 
March 
Sept 
June 
S e ~ t  

ClFR 
CMlN 
CRVS 
MLlS 
ONlX 
PRlA 
QNTM 
RODMY 
SGAT 
TCOR 

$0.60 $1.00 
.25 .60 
.55 .65 
.45 .75 
.45 .95 
.70 .90 

1.00 1.42 
.70 1.20 
.45 .70 
.75 1.35 

Group average 

aEst~rnates for following fiscal year 

1. Quantum addresses the large, high-growth market for high-capacity disk drives- the 
segment between 30and 100megabytes. Driven by the elasticity of microsystems, OEM 
demand for high-capacity drives has become one of the fastest-growing segments of 
information processing. Industry shipments of high-capacity units are estimated to grow 
about 60% a year through 1986 (Table 2); and although revenue growth will lag somewhat 
because of falling prices, we can expect revenues to increase 40% a year. 

Quantum has focused on being the low-cost manufacturer. The company's strategy from the 
beginning was to address the basic pricelperformance issues of the marketplace. Therefore, 
Quantum did not focus on developing leading-edge technologies, but rather on improving 
existing technologies with an emphasis on designing "manufacturable products." In our 
opinion, Quantum's early movement in that direction reflects management's awareness and 
experience in peripheral-related markets, disk drives in particular. Its operating margins of 
24% and pretax margins of 30% are the highest in the industry, more than 45Y0 above those of 
its competitors. 

Incorporation of proprietary technology affords significant price/performance benefits. 
Through the use of proprietary, semi-closed-loop technology, the company has realized 
significantly higher capacity (megabytesldrive) than existing open-loop, stepper-motor 
systems, while remaining more cost effective than emerging high-end closed-loop systems. 
The price/performance advantages provided by Quantum's strategy have allowed the 
company to realize the high unit volume necessary to be the low-cost manufacturer, through 
design-ins with Wang Laboratories, TeleVideo Systems*, Convergent Technology*, Altos 
Computer, and Nixdorf Computer. With further downward pressure on systems prices 
expected for the next 12-1 8 months, we expect this proprietary technology to continue to 
provide Quantum with a greater measure of pricing leverage than most others in the industry. 

4. The company is capturing an increasing share of the highly profitable, high-capacity &inch 
marketplace. Having shipped approximately 24,000 drives in 1982,45% of which were 
high-capacity, Quantum became the leading OEM supplier of high-capacity 8-inch drives, 

+ WF((H WCUIITES CORPORATYM( M U E S  A MARKET IN TWlS SECURITY AWD M S  P-C POSmOWS IN T#) SECUWY IN 
C O m C T l Y l  lMTH 1I.b *ETNITY 



with 25% of the world market. Building on this, the company introduced its second generation 
of 8-inch products late in 1982, the 02080. Using increased linear bit as well as track density, 
the 02080 stores nearly twice the data as the company's previous high-end product, the 
02040. The resultant penetration of new, high-capacity, vertical markets will help to extend 
the life of the Q2000 family through the encroachment of low-end, 14-inch markets. As a 
result of this encroachment, of the company's aggressive marketing, and of reduced 

from vendors, we expect Quantum to expand its market share in high-capacity 
8-inch drives to better than 30%. Continued growth in this highly profitable segment is 
forecast through 1984, when the pace will begin to slow as more cost-effective 5.25-inch 
drives encroach upon it. 

Table 2 
Growth of High-Capacity Fixed Disk Drives (30-100mb) 

(Units worldwide, in thousands) 

14" U.S. manufacturers 14.8 13.3 3.0 
Non-U.S. .3 1 - - 
Total 15.1 24.7% 13.4 5.3% 3.0 0.7% 

8" U.S. manufacturers 31.6 76.2 43.0 
Non-U.S 
Total 

5.25" U.S. manufacturers .2 1 08.2 240.0 
Non-U.S 
Total 

Sub 5.25" U.S. manufacturers - - 12 
Non U.S. - - 4 - - 
Total - - - - 16.0 3.7% 

Total market (W.W.) 61.1 ~W?O 251.5 lo@? 428.3 1 00% 
Compound growth 61 % 

Source: Diskflnnd. 

Quan turn has made a broad-based thrust into high-capacity 5.25-inch drives. The 5.25-inc h 
market represents the fastest-growing segment of the high-capacity market, as made clear 
by the influx of entrants over the last year. Despite the proliferation of product 
announcements, however, only a handful of vendors are in volume production. Problems 
related to the use of plated media and sophisticated, closed-loop servo-systems have created 
numerous product delays. Having shipped about 600 5.25-inch drives in August, 1,400 in 
September, and an estimated 2,000 in October, Quantum has considerable leverage in the 
vendorlbuyer relationships that we believe will have been established before the end of the 
first quarter of 1984. In addition, new-product announcements include higher-capacity 
full-height, 5.25-inch drives (0580) as well as a series of half-height products (Q5000H). 
Clearly, Quantum's thrust is toward the high-growth, 5.25-inch market, which could account 
for nearly 70?? of fiscal 1985 revenues. 



6. An extremely strong financial position will support high future growth. Quantum's initial 
public offering in December 1982 netted the company $31.5 million. all of which remains on 
the balance sheet. As of October 1, 1983, the company had cash and marketable securities 
totaling $40 million. With no long-term debt, positive cash flow in excess of $1 million a 
month, and margins well above industry averages, Quantum appears to be more than capable 
of financing its growth over the next two to three years. 

Table 3 
Quantum Corporation 

lncome Statement, 1982-85E 
(Dollars in millions) 

Revenues 
Operating income 

(% of revenues) 
Pretax income 

(% of revenues) 
Taxes (rate) 
Net lncome 
EPS 
Average shares outstanding 

March March March 
1 9 8 2 A  1 D83A 1984E 

March 
1985E 

'includes extraordinary credit of $814,000. or $0.10 per share. 
Source. Annual report; DLJ estimates. 

7.  Quantum is poised for sustained sales and earnings expansion. An expanding share of the 
8-inch segment, together with an established position at the forefront of the emerging, 
high-capacity 5.25-inch market will, in our opinion, generate well-above-average growth. For 
fiscal 1984, we are estimating earnings of $1.10 per share on revenues of $68 million, which 
would represent respective increases of 28% and 57%. Looking ahead to fiscal 1985, 
estimated shipments could rise nearly 70% to $1 10 million, accompanied by a 36% increase in 
earnings to $1.50 per share. The current year's estimate reflects two quarters of transition. 
Therefore, to further demonstrate the momentum, we have listed our estimates for the next 
four quarters. 

Table 4 
Quantum Corporation 

Sales and Earnings Estimates 

Sdes Earnings 
$ in millions ./. decline % decline 

3Q FY 841Dec) $18.4 vs. $1 1.3 62.8% $0.30 vs. $0.23 30.4% 
40 FY 84(Mar) 2 2 . 0 ~ ~ .  11.9 84.9 0.34 vs. 0.24 50.0 
1 Q FY 85(June) 2 4 . 0 ~ ~ .  12.5 92.0 0.36~s.  0.22 63.6 
20 FY 85(Septl 26.0 vs. 15.1 72.2 0.38~s. 0.26 46.2 

$90.4vs$50.8 78.0% $1.38vs.$0.95 45.3% 



ear 
Ou 
vis 

wecent pressure on the share prices of high-technology companies, especially those in the 
disk-drive segment. has created an excellent opportunity for investors to initiate or add to 

PO 
sitions in the more established. leading-edge players. A proven, low-cost manufacturer, with 

management a strong capital structure, and recognized OEM relationships, Quantum 
is in position to participate in this growth. We expect annual revenue growth to exceed 40% for the 

few years, and that pace could in fact accelerate should additional large OEM contracts be 
We regard the shares, selling at 16 times our March 1984 estimate of $1.10 per share 

nd 12 times our 1985 estimate of $1.50 per share, a discount of more than 35% to the universe, 
,very attractive. It is our contention that the drive group in general has been oversold after the 
Xcessive valuations of earlier this year, and that the more quality-oriented players with clear 

nings visibility represent good vehicles for investment at their depressed prices. We believe that 
antum is such a value on the basis of its record, accelerating fundamentals, and clear earnings 
ibility. As the market focuses on those considerations, we believe that investors will be afforded 
! opportunity for substantial appreciation in the shares of Quantum. 

omas Rooney 
2) 902-29 1 9 



,,t,r peripherals 
Allison ,,eve\/ 

2 52-Week Earnings P e r  Share* P/E Ra t io  
Range - 1983 1984E 1985E 1984E 1985E Dividend Yield 

@ 

,ciscal year ends in March. Initial public offer ing on December 10, 1982. Of t h e  9.5 million shares 
.,tstanding 1,334,200 shares  t raded in October. 

1 .5hearson/American Express makes  a marke t  in th is  issue. 

  vestment Conclusion 
/ 

7uantur-n is the  leading supplier of high-capacity 8" and 5 114" disk drives t o  t h e  OEM market.  
t 
'heir current product line is in t h e  20-40 megabyte  capacity range. Most vendors in t h e  5 114" 

2ster disk drive industry a r e  in t h e  5-15 megabyte range. 

3d th ree  years ago  t o  produce 811 disk drives for  t h e  OEM off ice  sys tems market ,  Quantum 
:uickly took marke t  share  from t h e  existing suppliers t o  become the  marke t  leader. Most of th is  
lain was a t  t h e  expense of Shugart Associates. Recently, Quantum began volume shipments of new 
i 1/4" products aimed at t h e  fast-growing desktop market.  Quantum is currently one of t h e  t h r e e  

; producers of high-capacity 5 114" disk drives and should soon be  t h e  leader. 

jm, as a 5 114" disk drive company, is an investment in the  off ice  automation revolution 
t the  undiversified risks of an  investment in a specific systems firm. Unlike many o ther  
n the  5 1/4" a rea ,  t h e  Quantum t e a m  has successfully executed disk-drive design and volume 
tion before, in t h e  8" market.  This t ime,  i t  should be easier for  Quantum t o  secure  a 

:[ship position since, unlike t h e  8" market ,  they will not  have t o  t a k e  marke t  share  from o thers  
d l  part icipate in developing a new market.  

, . . . 
Targin 
Wond 
3e rea 

+llm reported excellent  earnings for t h e  second quar ter  ending September 30. Operating 
IS a r e  improving as t h e  new 5 114" Winchester product line ramps up t o  full production. The 
-quarter results  reveal  t h a t  most of the  full earnings impact  of t h e  5 114" product line will 
lized over t h e  next  two  quarters,  as product momentum ca tches  up t o  dilution f rom t h e  
public offer ing in December,  1982. W e  expect  s t rong sequential improvements in earnings 
he next two  quarters. The e s t i m a t e  for March, 1984 is $1.10. In view of our s t rong 
?rice in Quantum's marke t  position, i t s  abil i ty t o  develop product and i t s  long-term earnings 

Iotential, we recommend Quantum as a fundamentally excellent  manufacturing company and a 
-way t o  play t h e  o f f i ce  automation market.  The stock has been added t o  t h e  
& r ~ o n / ~ m e r i c a n  Express Emerging Growth Stock List. 

information available upon request. 
h e  , 

Information herein has been obtained from sources which we believe to be reliable, but we do not guarantee its accuracy or completeness. 
;?!?n/~tnerican Ex~ress Inc.. its affiliates. its affiliated commnies. or its shareholders may have a position in the securities discussed herein. " 'u83 Shearson/~meiican Express Tnc. 



QUANTUM CORPORATION (con tvd) I 
Operating Review I 
Earnings per share  were  up in the  second quarter  t o  $0.26 f rom $0.21 l as t  year on a revenc 
increase of 52% and a 25% increase in t h e  number of shares  outstanding. Sequentially, revenue for 
t h e  quarter  was up 21%. Revenue increases were  caused by surprisingly strong 8" dirk drivp 
demand, and t h e  initial shipments of t h e  5 114" product from a very small revenue base in the first 
quarter .  Fi rm backlog continued t o  grow during t h e  second quarter ,  and order volume looks 
excellent .  

P re tax  operating earnings were  up 23.8% on a 21% revenue increase for t h e  second quarter. Rising 
in teres t  r a tes  more  than o f f s e t  slight decreases  in cash balances during t h e  period. t h e  
improvement in operating margins ref lects  the  progress Quantum has made ramping up 5 114" 
Winchester disk drive manufacturing. This improvement c a m e  in spi te  of a 43% increase in G & A, 
largely the  result  of legal f ees  related t o  the  sui t  Quantum brought against  Computer Memories 
this quarter .  

Profi tabil i ty will continue t o  improve over the  next several  quarters. During the  third quarter, 
production of t h e  5 1/4" products will increase and fur ther  improve t h e  margin contribution of this 
product line. Beginning in the  fourth quar ter ,  t h e  Puer to  Rican facil i ty will begin producing a 
f ract ion of t h e  8" product line. Slight tax  benefits  will be  seen in t h e  four th  quar ter  a s  this facility 
ramps up and the  U.S. facility's resources a r e  redirected t o  t h e  5 1/4" product line. By  the  end of 
t h e  year, 5 1/4" production should match 8" production. 

Year $0.96 $ l . lOE 
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@- W M  CORPORATION (contld) 

S t  a t  ement 1982 L! 1 Q2 03 Q4 1983 Q 1 Q2 

Sales 813,656 88,658 $9,950 $11,311 811,860 841,779 612,473 815,143 
% sequen. 1nCt-m 10% 15% 14% 5% 5% 2 1 % 
% y-Y ~ n c r .  2 143% 372% 247% 50% 206% 44% 52% 

Of Sa l  e s  81 0,350 85,168 $5,598 $6,049 87,315 823,498 17,485 89,074 
of S a l e s  75.8% 59.7% 56.3% 53.5% 61.7% 56.2% 60.0% 59.9% 
Gross P r o f  i t 83,306 83,490 84,352 85,262 84,545 81 8,281 84,988 66,069 

% S a l e s  24.2% 40.3% 43.7% 46.5% 38.3% 43.8% 40.0% 40.1% 
operat i ng E>:P 
~ ~ ~ e a r c h  8r  Deve 8427 8309 8573 81,130 8408 82,420 $770 8702 

% of Sa-les 3.1% 3.6% 5.8% 10.0% 3.4% 5.8% 6.2% 4.6% 
seq. Change % 85.4% 97.2% -63.9% 88.7% -8.8% 

flarE:eti ng 8 1 , 81114 8604 8637 $637 8816 82,694 $787 81,031 
% of  S a l e s  13.2% 7. 0% 6.4% 5.6% 6.9% 6.4% 6.3% 6.8% 
Seq. Change % 5.5% 0.0% 28.1% -3.6% 31.0% 

~ ~ " e r a l  t Admin 8853 8236 $305 $77 4 . ~ 8  $435 81,314 $457 8653 
% of S a l e s  6.2% 2.7% 3.1% 3. 0% 3.7% 3.1% 3.7% 4.3% 
Seq. Change % 29.2% 10.8% 28.7% 5.1% 42.9% 

ALL 82,341 $2,837 33,157 82,886 611,853 82,974 $3,683 operating Income 8'""'' 
% of  S a l e s  1.6% 27.0% 28.5% 27.9% 24.3% 28.4% 23.8% 24.3% 
% of  P r e t a x  119.4% 98.8% 97.1% 92.2% 82.3% 92.2% 78.8% 81.5% 
Seq. Change % NM -14.7% 21.2% 11.3% -8.6% 5239.2% 3.0% 23.8% 

~ n t e r e s t  Income (336) 828 885 3266 8530 $909 8798 8834 
Secur i t y Income 890 890 

Total  Non-Oper (836) 828 885 $266 8620 8999 8798 8834 
% o f  Pretas: -19.4% 1.2% 2.9% 7.8% 17.7% 7.8% 21.2% 18.5% 

Pretax Income $186 82,369 82,922 83,423 83,506 812,852 83,.772 84,517 
Income Taxes 80 81,073 81,322 81,551 81,882 85,828 $1,698 82,032 
Tax Kate  0 % 45% 45% 45% 54% 45% 45% 45% 

Net I n c o m e e e c l .  8186 61,296 81,600 81,872 81,624 87,024 62,074 32,485 
% Seq. I n c r  -54.5% 23.5% 17.0% -13.2% 27.7% 19.8% 
% Y-Y I n c r .  -622.9% -42.9% 3676.3% 60.0% 55.3% 
% of  S a l e s  1.4% 15.0% 16.1% 16.6% 13.7% 16.8% 16.6% 16.4% 

E x t r .  Income 8814 $8 14' 
Earnings p e r  Share 
EPSe:.:cl. E x t r .  $Q.C)S 80.17 80.21 $0.23 8O.18 80.86 $0.22 80.26 
EPS E x t r .  80. 11 $0. 10 

( E s t .  ) 
Total EPS 80. 03 80.28 80. 21 $0.23 80. 18 80.96 80.22 80.26 
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Li abi 1 i t i  es and 1982 
~ q u i  t Y  

CLlrrent L iab.  
pank Borrowings 34,385 
pccounts Pbl . $2,939 
pccr~led Exp. 
~ c c r ~ t e d  Comp. 8499 
In te res t  
other 8131 
I,,, Tax Pbl .  
Def . Inc . Tax 

~ ~ l r r e n t  For. LT'D 
Total Curr.  L iab  37,954 
Def . Inc. Tax  

1 Equity 
re fe r red  Stock 35,690 
z i t  es (375)  
2mmon Stock 3135 

val uat  i on Var . 
Retained Earn. (31 ,583)  

1 ~ o t a l  E q u i t y  84, 167 

Total 312,121 



2UANTUM CORPORATION (QNTM) 
A Successful Product  Transit ion and Strong Earnings Growth 

Recent  12 Mo. F Y  E.P.S. PIE R a t i o  
Div./Yield 1983A 1984E 1985E 1983 1983E 1984E --- 

:*5 - None -= -m 2 6 . 7 ~  2 0 . 9 ~  1 5 . 3 ~  

Summary and Investment Conclusion 

W e  an t i c ipa te  t h a t  Quantum will b e  successful in redeploying i t s  production away 
f rom i t s  slowing 8" Winchester Drive marke t  segments  and into t h e  much fas te r  growing 
midlhigh capac i ty  5.25" markets.  We believe t h a t  Quantum has  proprietary low-cost, 
drive technology t h a t  will enable  i t  to build reliable, economical  drives and  increase  
share  in t h e  5.25" markets,  as i t  did previously in t h e  8" market.  

As evidence of Quantum's progress in 5.25'' markets,  w e  believe t h e  company has  
finalized a very significant agreement  with Wang Labs, agains t  which production 
quanti t ies will b e  shipped in December.  We do not  ant ic ipate  t h a t  th is  a r rangement  will 
be publicized over  t h e  shor t  term,  s ince  these  drives would b e  fo r  as-yet unannounced 
new Wang products. 

We a l so  believe t h a t  Quantum is a likely candidate  t o  supply very large  quant i t ies  
of drives t o  Digital Equipment. Quantum lost ou t  t o  a start-up company (Evotek) several  
months a g o  in t h e  final rounds of t h e  compet i t ion t o  supply these  drives, which at t h e  
t i m e  were  e s t i m a t e d  t o  have a to ta l  value of $140 million. Recently,  i t s  compet i to r  has 
suffered from what  seems t o  be  unsolvable technical  problems with i t s  drives, and a s  a 
result,  w e  believe they will be  unable t o  supply Digital's requirements. W e  also believe 
t h a t  discussions a r e  presently taking place  between Quantum and Digital about a new 
con t rac t  and t h a t  Quantum is a logical recipient of at leas t  a major pa r t  of t h e  
requirements. 

Quantum is s tar t ing up a manufacturing plant in Puer to  Rico in December,  which 
will resul t  in labor cos t  savings, as well as significant t a x  benefits  - t h e  l a t t e r  perhaps 
not  fully re f l ec ted  in our forecasted earnings for f iscal  1985. W e  have used a 35% 
consolidated t a x  r a t e  for f iscal  1984, but believe t h a t  a 30% r a t e  is a l so  highly likely. 
This reduced t a x  r a t e  would increase es t imated  fiscal  1985 earnings t o  $1.61 (a gain of 
46.4% over f iscal  1984 instead of t h e  forecasted 36.4%). Calendar 1984 earnings would 
increase  with th is  lower t a x  r a t e  t o  $1.51 (instead of t h e  forecasted $1.42), resulting in a 
gain of 49.5% instead of 40.6%. 

W e  recommend t h e  purchase of Quantum for investors seeking t o  par t ic ipate  in t h e  
very positive developments w e  believe a r e  unfolding. 
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Introduction 

Three major trends a r e  developing in t h e  Winchester disk drive markets: 

Very strong overall growth due  t o  demand from manufacturers  of 
microcomputers, small  business systems, CADICAMICAE, and networking. 

Increasing capaci ty  and declining cos t  per megabyte  in a l l  diameters.  

Displacement of larger form fac to rs  by smaller  d iamete r s  in most applications. 

This substitution phenomenon described above is being seen in every size. Even the 
ubiquitous 5.25" drives a r e  beginning t o  be  threatened by the  micro-Winchester drives. 
The major initial impact  is fe l t  f i r s t  by lower capaci ty  drives, since smaller  d iameter ,  
less expensive, drives can  be  substi tuted which do not  require state-of-the-art 
technology, reducing t h e  risk t o  OEMs who design them into their  systems. As drive 
technology is perfected,  smaller  d iamete r  drives of increasing capaci ty  can  be used, and 
even t h e  highest capaci ty  drives in each  s ize  c lass  can  be  eventually displaced. 

Many of t h e  established Winchester drive manufacturers  (in this young industry 
those more  than t h r e e  years old) a r e  facing a serious challenge: their  cus tomer  base will 
be lost unless they f rame  t h e  c o r r e c t  responses t o  t h e  migration towards smaller 
diameters,  and t h e  increasing capaci t ies  available within e a c h  form factor.  For those 
companies who have been ac t ive  in 8" (and 14") d iameter  drives the re  appears  t o  be three  
possible strategies:  

The "Priam Approach" - s t ress  development t o  increase t h e  capaci t ies  of their 
larger d iameters  (8", 14") t o  s t ay  ahead of t h e  rising curve of 5.25" capaci ty ,  and 
o f fe r  their  cus tomer  base lower cos t s  per megabyte  without form fac to r  changes, 
while developing higher capaci ty  5.25" drives so  a s  t o  have product offerings within 
t h e  100-600 MB capaci ty  bands fo r  a n  extended period of t ime. 

The "Micropolis Approach" - increase 8" capaci t ies  somewhat t o  prolong the life 
cyc le  of their  products, but not a t t e m p t  t o  raise them high enough t o  g e t  ou t  of 
harm's way for t h e  medium-term period, and emphasize 5.25" high capaci ty  
development. 

The "Quantum Approach" - deemphasize development of new 8" products, instead 
devoting full. a t t en t ion  towards developing 5.25" products tha t  a r e  within the  
capaci ty  ranges of the  cur ren t  8" line t o  t ake  advantage of the  s t rong current  
demand for these  products f rom i ts  existing customer  base. How well we ex1 
this  s t ra tegy t o  work will be discussed the  sections tha t  follow. 
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)uantum: Products and Technology 

Quantum's 8" products range in capaci ty  from 10.66-85.45 MB unformat ted (8.40- 
67.41 MB format ted)  and  a l l  use a proprietary semi-closed loop rotary  moving coil 
actuators. This system provides fas te r  access  t i m e  than s tepper  motors, and although 
slower than closed loop systems, is significantly less expensive t o  manufacture.  Quantum 
Winchester disk drives a l l  f e a t u r e  glass re t i c le  opt ical  t rack position encoders, 
temperature  compensation servos and a simplified construction throughout tha t  yields 
high reliability as well as low production costs. 

The important f ea tu res  of Quantum's 8" product line a r e  shown below: 

Model # 42010  02020  4 2 0 3 0  0 2 0 4 0  42080 

Capacity (unform) 10.66 MB 21.33 MB 31.99 MB 42.66 MB 85.45 MB 
Capacity (form) 8.40 MB 16.80 MB 25.20 MB 33.20 MB 67.41 MB 
Platter(s)  1 2 3 4 4 
Heads 2 1 4 6 8 8 
TPI 345 345 345 345 789 
Avg. Access  Time 55 MS 60 MS 60 MS 65 MS 40 MS 

SOURCE: Quantum Corporation. 

As c a n  be seen f rom these  specifications, t h e  new 42080  drive is a significant 
advancement in capaci ty  and performance. By adding a servo head ( t o  the  seven 
readlwri te  heads), t r ack  density can  be  more  than doubled, and to ta l  drive capaci ty  
almost doubled despite one surface  dedicated t o  servo tracking. The TPI ( t racks  per 
inch) of 789 is close t o  t h e  probable maximum of 900 TPI for semi-closed loop actuators ,  
and t h e  access  t i m e  (40 MS) a lso  approaches t h e  35 MS pract ical  limit of th is  positioning 
technique. All of t h e  Winchester drives in t h e  Q20XX family use t h e  industry standard 
SA 1000 interface,  for ease of OEM designing. 

The Q5XX family of Winchester drives closely follows -the specifications of t h e  8" 
product family and uses t h e  industry standard ST 506 interface.  

Model // 
Capaci ty  (unform) 
capaci t ;  (form) 
P la t t e r s  
Heads 
TPI 
Avg. Access T ime  

SOURCE: Quantum Corporation. 
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Quantum has achieved t h e  s a m e  capac i ty  per p la t t e r  on t h e  5.25" a s  on the 8" 
drives despite t h e  reduced "real estate" through t h e  increase  in TPI. W e  believe t h a t  this 
indicates t h e  probability of a near-term follow-on product matching t h e  capaci ty  o f  the 
Q2080: a 4580.  We would a lso  expec t  th is  ant ic ipated product t o  reach  a 35 MS average 
access t i m e  as Quantum ref ines  i t s  technology. This combination of capaci ty  and access 
t i m e  would position th is  new product in t h e  midlhigh ca tegory  of Winchester disk drives, 
a c lass  t h a t  is expec ted  t o  show s t rong growth in 1984. W e  would a lso  expec t  half-height 
drives from Quantum in t h e  near term.  

Markets  and Compet i t ion 

According t o  credible es t imates ,  demand for Quantum's 8" < I 0 0  MB drives a r e  
projected t o  exhibit a sharply divergent demand pic ture  in 1983 in the  two major 
components (< 30 MB and 30-100 MB), as shown below: 

Es t imated  Worldwide 8" Winchester OEM Disk Drive Shipments 
(thousands) 

Segment  
Less than 30 MB 

% Change 
30-100 MB 

% Change 
Total  

% Change 

SOURCE: Disk/Trend . 
According t o  these  e s t i m a t e s  t h e  impact  of t h e  lower capaci ty  5.25" disk drives can 

be  clearly seen on the  lower capaci ty  8" drives. The very s t rong upsurge in higher 
capaci ty  8" drives shown in these  fo recas t s  for 1983 (which we believe will be revised 
upwards when t h e  new diskltrend repor t  is published in 1984), is benefit ing Quantum and 
t h e  other  8" manufacturers.  Although 5.25" disk drives t h a t  span this capaci ty  range a r e  
available, t h e  need t o  design-in s to rage  t o  cur ren t  releases by business equipment 
manufacturers has  caused them t o  use proven, exist ing drive designs. This is part icularly 
t rue  where t h e  8" form fac to r  was already being used in previous models, or  where form 
fac to r  is not a limiting fac to r  such a s  in CADICAMICAE, unlike microcomputer multi- 
user systems, and to ta l  demand has  been very strong. 

W e  believe t h a t  Quantum has  increased i t s  marke t  share  during 1983, which we 
es t imate  was 20% in 1982. The new 42080  (introduced approximately t h r e e  months ago) 
is not ye t  a major revenue contributor,  although w e  expec t  i t  t o  increase in importance.  
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Major Participants in the <lo0 MB 8" Winchester Drive Markets 

Company Estimated Market Share Comments 

Shugart Assoc. (Xerox) 
Quantum 
Fujitsu 
Micropolis 
Priam 
IMI (Onyx+IMI) 

25-3096 < 30 MB only 
25-30% Mainly < 8 5  MB 
10-15% All capacities 
8- 10% < 30 MB only 
8- 10% > 30 MB only 

5-8% < 30 MB 

SOURCE: Montgomery Securities estimates.  

According t o  the  same forecasting source, demand for 5.25" Winchester drives in 
the segment of most importance t o  Quantum (30-100 MB) is projected t o  grow sharply a s  
shown below. 

Estimated Worldwide 5.25" Winchester OEM Disk Drive Shipments 
31-100 MB 
(thousands) 

Shipments 
% Change 

1982 - 
NIL 

SOURCE: Disk/Trend. 

Many more competitors a r e  present in the  5.25" 30-100 MB Winchester drive 
iarkets, and include: 

Company Comments 

ATASI Production quantities 
Computer Memories Production quantities 
Control Data  Production quantities 

Maxtor Small scale production 

Micropolis 
Miniscribe 
Pr iam 

Small scale production 
Evaluation units 
Evaluation units 

Rodime Small scale production 
Tandon Small scale production 
Vertex Peripherals Evaluation units 
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At  present, Quantum is among t h e  quanti ty leaders in this market ,  with an 
annualized production r a t e  of just over  25,000 units and a 1983 marke t  share  o f  1 0 - 1 ~ ~ ~  
A t  Comdex, which began on November 28th, we expect  t o  s e e  a large  number of  model; 
introduced in t h e  5.25" 30-100 ME3 capaci ty  range f rom t h e  companies mentioned above, 
as well as other  new entrants.  Despite t h e  very strong growth forecasted for this 
capaci ty  segment  we expec t  t h e  field t o  become increasingly crowded during 1984 and 
compet i t ion t o  be intense. 

Quantum's Strategies 

W e  would describe Quantum's marketing and sales s t ra tegies  a s  follows: 

a To deemphasize 8" product development, and t o  allow this fo rm f a c t o r  t o  decline i n  
importance t o  t h e  company as 5.25" shipments increase. 

a To emphasize manufacturing cos t  reductions through large scale  production, 
simplified design, low-cost facil i t ies expansion, component design and off-shore 
manufacturing while limiting s to rage  capaci t ies  t o  a range t h a t  can  be reached 
with i t s  cur ren t  technology. 

a To take  advantage of strong customer  relationships in 8" drives t o  become 
successful in t h e  5.25" markets. 

At  present, w e  e s t i m a t e  tha t  Quantum is shipping 3,500 8" drives of a l l  models per 
month, and 2,200 5.25" drives. Because of t h e  differences in price per drive, we project 
tha t  t h e  5.25" drives, while being 39% of unit production, a r e  current ly  35% of revenue. 
W e  expect  tha t  by t h e  end of Quantum's f iscal  1985 (March), 8" drive production will fall 
t o  1,000-1,500 per month as t h e  marke t s  shrink. Quantum does not  intend t o  try to 
maintain 8" unit volumes by moving t o  capaci ty  ranges above the  cur ren t  8 5  MB 42080 
drive for a number of reasons, but most importantly, t h e  pract ica l  l imitations of its 
technology. In order t o  increase 8" drive capaci t ies  t o  t h e  150-300 MB range where 
competi t ion with 3.25'' drives would be  avoided for a t ime, Quantum would require 
complete  product redesign and high-cost drives which do not m e e t  t h e  company's 
manufacturing philosophy. 

Quantum is emphasizing the  large scale  production of i t s  5.25" product line, and 
amplifying t h e  cos t  advantages  tha t  acc rue  from i t s  simple design by establishing 
production in Puer to  Rico where significant t ax  savings can be achieved. Production is 
scheduled t o  begin in January,  and t o  r a m p  up during t h e  quarter .  A t  f irst ,  only 8" drives 
will be manufactured,  with 5.25" t o  follow. The most immediate  gain will be a reduction 
in t h e  corporate  t ax  ra te ,  t o  30-35% in fiscal 1985 from t h e  45% t a x  r a t e  of f iscal  1984. 
Although labor r a t e s  in Puer to  Rico a r e  lower than in t h e  U.S., this  benefit  is not as 
significant t o  Quantum as i t  might be  t o  other  manufacturers. Intensive design effor t  
has  been put into simplicity of design, utilization of off-the-shelf components, minimal 
requirements for post-assembly adjustments,  and e a s e  of testing, all of which have made 
labor cost  a small  f ract ion of to ta l  cost. Quantum can  add this expanded capaci ty  a t  low 
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i ta l  cos t ,  s ince  i t  uses innovative c l e a n  tunnels ,  r a t h e r  t h a n  t h e  much m o r e  expensive 
3n rooms. 

Quan tum is a l so  gaining g r e a t  success  in sel l ing i t s  5.25" t o  i t s  ex is t ing  c u s t o m e r  
5, a s  well as adding  new cus tomers .  

The  company  l i s t s  ( a s  of O c t o b e r  1983) as i t s  major  cus tomers :  

Al tos  C o m p u t e r s  Pixel  C o m p u t e r  Inc. 
Arrow Elec t ronics  ROLM Corpora t ion  
Compu  P r o  Sc ien t i f i c  Micro  Sys t ems  
Convergen t  Technologies Teles is  Sys t ems  Corpora t ion  
D a t a  Sys t ems  Design TeleVideo 
Industr ial  Micro  Sys t ems  Wang Labora to r i e s  
Nixdorf C o m p u t e r s  Xerox Corpora t ion  

Quan tum h a s  es tab l i shed  very s t r o n g  relat ionships wi th  i t s  c u s t o m e r s  because  of 
the  company's  high qual i ty  a n d  product  rel iabi l i ty and  c o m p e t i t i v e  pricing, and has  
achieved a very  good r epu ta t ion  within t h e  industry. We e x p e c t  t h a t  t h e  company  will be  
successful  in gaining new c u s t o m e r s  f rom a m o n g  t h e  group of ove r  50 cu r ren t ly  
eva lua t ing  i t s  new products. 

Recent ly ,  Quan tum has  begun t o  ship increasing numbers  of its 5.25" dr ives  t o  
Wang, in w h a t  w e  be l ieve  is t h e  s t a r t  of a very  major  c o n t r a c t .  By December ,  u.e 
an t i c ipa t e  t h a t  sh ipmen t s  will r e a c h  production quan t i t y  leve ls  (over  5,000 annual  r a t e ) ,  
and increase  rapidly t h e r e a f t e r .  We d o  not  e x p e c t  public disclosure of this  c o n t r a c t  for 
some  t ime,  s ince  t h e  u t i l iza t ion  of t h e  5.25" higher c a p a c i t y  form f a c t o r  Wang would 
indica te  for thcoming new p roduc t s  by Wang. 

Also, a n o t h e r  deve lopmen t  has  t aken  p l ace  which could  have  a very posi t ive impac t  
on Quantum.  The  company lost o u t  t o  a s ta r t -up ,  Evotek ,  in t h e  compe t i t i on  for  t he  very 
subs tant ia l  Digi tal  Equipment  5.25" d r ive  c o n t r a c t ,  t hen  valued a t  $140 million. Evotek 
has run into s e v e r e  and  perhaps  unsolvable design problems wi th  i t s  drives,  a n d  i t s  f u t u r e  
is in doubt  a t  least as a disk d r ive  manufac tu re r  a l though i t  could  b e  viable a s  a supplier 
of p la ted  media.  W e  be l ieve  t h a t  Digi tal  is cu r r en t ly  holding discussions wi th  Quan tum 
abou t  a c o n t r a c t  t o  provide at leas t  a port ion of i t s  requirer-rients. Fu r the r ,  w e  be l ieve  
t h a t  Quan tum has  a good c h a n c e  in t h e  cornpet i t ion  t o  supply Digital,  but  have  not  
included any  p a r t  of this  po ten t i a l  r evenue  in our earn ings  forecasts . .  
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Estimated Earnings Per Share 

As shown in Table 1, w e  expec t  earnings per share  t o  increase 27.9% t o  $1.10 per 
share  in f iscal  1984 (year  ends 3/31) and  increase 36.4% t o  $1.50 in f iscal  1985. ~ h , ~  
fiscal  1984 e s t i m a t e  is a n  increase of $0.05 per share  over our prior forecast .  0, , 
calendar year  basis, w e  expec t  earnings per share  t o  to ta l  $1.01 and $1.42 in calendar 
1983 and  1984 respectively,  a gain of 40.6%. These forecasts  include an  assumption of a 
35% tax  r a t e  in f iscal  1985. W e  believe t h a t  a 30% t a x  r a t e  is ac tual ly  just a s  probable 
at this point, which would increase fiscal 1985 earnings per share  t o  $1.61 (an increase ,f 

46.4% over fiscal 1984) and  t o  $1.51 for ca lendar  1984, a gain of 49.5% over calendar 
1983. 

In order t o  reach our forecasted revenue for fiscal 1984 and f iscal  1985, we have 
es t imated  t h a t  t h e  contribution of 5.25" sa les  will increase f rom 25-3096 of t h e  fiscal 
1984 to ta l  ($16.5-19.5 million) t o  70% in fiscal 1985 ($70 million). W e  the re fore  assume a 
decline in absolute dollars for 8" revenue from a maximum of $45.5 million in fiscal 1984 
t o  $30 million in fiscal 1985, which we believe may prove t o  be t o o  conservat ive  an 
assumption. W e  e s t i m a t e  tha t  revenue could be $10 million above our forecast ,  and 
increase earnings at  a lesser r a t e  ($0.08-0.10 depending on tax r a t e )  due t o  t h e  presumed 
reduced margins on these  incremental  sales. 

As shown in Table 1, w e  expec t  gross margins t o  decline in fiscal 1985 a s  markets 
become more competi t ive,  but earnings before  income tax t o  be a t  a very respectable 
level (23.0%) because of Quantum's low-cost manufacturing. We have a lso  forecasted a 
sharp increase in SG&A, which is speculative on our par t ,  but r e f l ec t s  our es t imates  of 
increased cos t s  associated with t h e  Puer to  Rican faci l i ty  in i t s  early stages.  
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Table 1 

QUANTUM CORPORATION 
Estimated Revenues and Earnings Per Share 

($ millions) 

(FY Ending 3/31) 1982 1983 1984E 1985E 

Net Sales $ 13.66 $ 41.78 $ 65.00 $ 100.00 

osts of Sales 
Percent 

Research and Development $ 0.43 $ 2.42 $ 3.00 $ 4.55 
Percent 3.1% 5.8% 4.6% 4.6% 

Marketing 
Percent 

eneral and Administration $ 0.85 $ 3 $ 2.70 $ 4.85 
3ercen t 6.2% 3.1% 4.2% 4.9% 

TOTAL $m $= $ -5 
Percent 98.4% 7 1.6% 75.6% 80.6% 

Operating Profit 
Percent 

Net Interest (Exp.) ($0.04) $ 1.00 $ 3.30 $ 3.55 

EBIT 
Percent 

Pro 
T? 

v. for Income Tax 
LX Rate 

Net Income 
Percent 

E.P.S. 

Shares O/S (mil) 

SOURCE: Quantum Corporation; Montgomery Securities estimates. 

David S. Lawrence 
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QUANTUM 
(QNTM - OTC) 

Bet 

P r i c e  D i  v i d e n d  R a t e  ~ a r n i n q s  P/S* P / E  E s t  5-Yr G r o w t h  

1 / 2 4 / 8 4  1 7  C u r r e n t  - - 1983A $0.86 19 .8  R e v e n u e s  3 3 % / y r  

wk Range 34-15 1 2 / 8 4 E  -- 1984E 1 . 1 0  1 5 . 5  E a r n i n y s  2 5 % / y r  
' 400 1 8 7 . 2 2  C u r  Y l d  -- 1985E 1 . 5 0  1 1  . 3  D i  vi dend  - - 

lmon S t o c k  Data  Va 1 ua ti on Benchmarks  Book . C a p i t a l i z a t i o n  - 1 0 / 1 / 8 3  

S h s  9.5MM B k  V a l / S h  1984E $5 .63  Long-Term Debt -- -- 
V a l  $200MM C a s h F l o w / S h 1 9 8 4 E  1 . 2 0  O t h e r  $ 0.3MM ( 1 % )  

a N/AV R e t  A v q  1984E Eq 18 .7% S h a r e h o l d e r s  ' Eq 53.7MM ( 9 9 % )  

ions None Ret A v g  2978-84B Eq  N/AV T o t a l  C a p i t a l  54.0MM ( 1 0 0 % )  

s c a l  y e a r  e n d s  i n  March.  

SUMMARY AND INVESTMENT CONCLUSION 

After establishing an excellent track record in 8-inch disk drives -- 
it became the number-one supplier in less than three years -- Quantum 
is making a successful switchover to the faster growing 5%-inch mar- 
ket; we believe these products will account for at least 25% of its 
total unit production by the end of this fiscal year (March 1984), and 
the transition could be completed by fiscal 1986. Meanwhile, sales of 
the 8-inch line are surprisingly strong. 

Product transition, anticipate a 
40% increase in fiscal 1985. I FINANCIAL 

Thanks to the Company's leading position in the higher capacity niche 
(around 40-megabytes), the prospects seem good for expansion of its 
already impressive customer base. Moreover, because this segment is 

RllS MEMORANDUM IS BASED UPON INFORMAnON AYAILIBLE 7t) THE PUBLIC. NO REPRESWTA7MIN IS MADE THAT IT IS ACCURATE O R  COMPLETE M0RGA.V S'C4NI.EY & CO. 
l N C ~ ~ ~ ~ ~  AND OTHERS ASSOCIATED wrm IT MAY HAVE pOS)TlONS IN, AND MAY EFFECT TRANSACTIONS IN. SECURITIES OF COMPANIES MENTIONED HEREIN AND MAY ALYO 
P E ~ F O R M  OR SEEK m PERFORM INVESTMENT BANKING SERVICES FOR THOSE COMPANIES 

currently one of the more profit- 
able, Quantum's margins should hold 
up better than the general indus- 
try's against the pressures we an- 
ticipate over the next several 
years (see our industry review 
dated December 9, 1983) . We be- 
lieve the company's excellent con- 
trols will enable it to manage its 
earnings growth astutely, and, fol- 
lowing a dip to a 27% rate of gain 
this fiscal year because of the 
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~ h u s ,  we consider Quantum, with its strong financial position, one of I 
the more stable and appealing companies in this volatile industry. 
The problems of other participants could dampen the performance of the 
whole group, however, so Quantum shares may do no better than the 
market short term. Nonetheless, we think the stock can be held by 
long-term investors. 

CUSTOMER BASE 

Including Wang, Xerox, Altos, Nixdorf, and Rolm, among others, Quantum, 
customer base is strong, and the Company's higher capacity leadership 

' 

should help it expand this list. We believe both IBM and Wang are 
very close to introducing multi-user systems at least as powerful as 
the NCR First Step. Although IBM may use Computer ~emories's drives, 
we think Wang will give a substantial amount of its high-capacity 
business to Quantum. In addition, we understand both companies are 
developing other products that would require large quantities of 4 0 -  
megabyte (MB) Winchesters. 

Longer term, since value-added is high in the larger capacity drive 
segment, it is most prone to backward integration. We understand IBM 
is already buying some components for drives of perhaps 30- to 50-MBS 
using standard ferrite heads and voice-coil motors; thus, its entry 
into this field could come before the 1986-1987 time-frame many antic- 
ipate. Although Quantum has a remote chance of winning some IBM or- 
ders, we think such business is not critical to its success and may 
not be as valuable as some assume. Moreover, since the Company sells 
to Rolm, in an indirect way it could be viewed as an IBM supplier. 

Ulric Weil, Morgan Stanley's EDP analyst, expects Wang to be a survi- 
vor in the office automation wars, and it is not known to be planning 
backward integration. Therefore, a high-capacity supplier relation- 
ship with that company may be more solid long term than one with IBM. 
Although Wang's volumes would probably be smaller than IBM's (an 
initial contract might involve little more than 30,000 drives for 
delivery over 18 months), the multiple on earnings derived from a Wanq 
agreement should be higher than that awarded to a high-capacity IBM 
supplier, in our opinion. 

We expect Convergent ~echnologies (less than 10% of sales, by our 
estimate) will eventually migrate away to other suppliers. ~uantum's 
drives are designed into the workstation manufacturer's IWS, which is 
used as either a stand-alone processor or the controller for a cluster 
of up to 16 units. As Convergent's NGen production begins to take 
over (starting in the first quarter of this year), its AWS sales will 
fall off dramatically. However, if customers want to cluster AWS 
systems with NGens, they would- still purchase the IWS. Thus, the 
decline in sales of this product is likely to be more gradual. Even- 
tually, NGen should dominate Convergent's workstation sales, because 

THIS MEMORANDUM IS BASED UPON IWFORMATION AV,4ILABLE TO THE PUBLIC NO REPRESENTATION IS MADE THAT IT IS ACCURAX OR COMPLETE MORGAN STAVLE). d Co 
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can be networked with Miniframe as a host processor or used as a 
it d-alone and it offers significant price/performance advantages. stan 
 it,,^ sales could also be hurt by shortages of the 8085 microprocessor 

heart of Convergent's Comm 1/0 networking processor), which is on 

t h e  back burner at Intel because of tremendous demand for the 8088/8086 

3 n d the 80186. 

i<j,ile ~igital Equipment may be willing to stick by Evotek, which beat 
,,t ~uantum in the original competition for Digital's Winchester 
gusiness and some other vendor might make inroads into Quantum's cus- 
tomer base, existing prospects, net of defections, appear attractive. 

I~RODUCT TRANSITION WELL UNDER WAY - 
r4;e roughly estimate 5%-inch drives will account for at least 25% of 
~uantum's total unit volume production by the end of the fiscal fourth 

(March 1984), or more than 2,000 out of 7,500 units per month. 
we believe Atasi, Computer Memories, Control Data, and Maxtor are pro- 
ducing at comparable or lower rates. 

One of Quantum's advantages is its ability to "mix and match" volumes 
of  different diameter drives so that customers making the transition 
from 8- to 5%-inch products, such as Altos, IMS, and Data Systems 
aesign, can obtain price discounts. In spite of the success of Quantum's 
5i-inch line, sales of its 8-inch products could hold up better than 
anticipated earlier. Seagate's announcement of a 100-MB, fast-access- 
time, half-height 8-inch drive led to some qualms about the availability 
of production quantities of high-capacity 5%-inch Winchesters, and 
Quantum subsequently encountered unexpected interest in its 85-MB 8- 
inch. We estimate this product sells for almost $2,000 and carries a 
Gross margin of about 40%. 

The important question in this product changeover is how quickly 
Quantum's gross margin will deteriorate. If the Company can maintain 
40% gross margins on its 8-inch business as competitors like Shugart 
deemphasize this area and if it can achieve 30% on its 5%-inch pro- 
ducts, we estimate gross profitability will fall from the current 40% 
'0 30%. How gracefully Quantum makes this transition depends on the 
?ix it attains between 5%- and 8-inch drives. 

Table 1 shows two possible scenarios. In the first, the ratio reaches 
j0%/50% by the third quarter of fiscal 1985, and the transition is 

in the early part of calendar 1986. In the second, seagate's 
"W Product (although one observer called it the "reintroduction of 
the StudebakerV) keeps the 8-inch format going a little longer, and 
the crossover to a 55%/45% ratio is not attained until the first 

of fiscal 1986. (Because we assume 8-inch products generate 
'Ore revenue per drive, 50%/50% unit volume would not produce gross 

of exactly 35%). 

~ -- - 
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Table 1 

Quantum 

T r a n s i t i o n  t o  %-Inch Dr ives  -- Two s c e n a r i o s  

Quar te r*  

S c e n a r i o  1 s c e n a r i o  2 
Impl ied Produc t  R a t i o  -- Produc t  R a t i o  Implied 

5%-1nch 8-Inch Gross  Margin 5 '~ -  Inch 8-Inch Gross Margin -- 

T h i r d  0 t o  10% 90 t o  100% 40.0% 0 t o  10% 90 t o  100% 40.0% 
F o u r t h  20 t o  30 70 t o  80 39.6 20 t o  30 70 t o  80 39.6 

F i r s t  30% 70% 37.4% 30% 70% 37.4% 
Second 40 60 36.5 3 5 65 36.9 
T h i r d  5 0 50 35.5 4 0 6 0 36.5 
F o u r t h  60 40 34.5 45 55 36.0 

F i r s t  75% 25% 32.9% 55% 45% 35.0% 
Second 8 5 1 5  31.8 60 . 40 34.5 
T h i r d  95 5 30.6 65 3 5 34.9 
F o u r t h  9 9 1 30.1 7 5 2 5 32.5) 

Assumptions 

(1) Sf- inch g r o s s  margin of 30% 
(2)  8- inch g r o s s  margin o f  40% 
(3)  Average p r i c e  o f  8-inch d r i v e s  10% t o  25% above t h a t  of 5+-inch 

* F i s c a l  y e a r s  end i n  March. 

Morgan S t a n l e y  Research ~ s t i m a t e s  

THE HIGH-CAPACITY MARKET 

Quantum's niche in the 5%-inch disk drive market is the higher capacity 
Winchesters. It offers 20-, 30-, and 40-MB drives (the 40-MB is the 
most popular), and management expects this segment to grow about 85% 
annually for the next two years. 

The larger capacity market is actually subdivided into a 20- to 40- ; 
a 40-plus-MB market. The higher range is ideal for multi-user micro- 
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pcmputersf which we believe is the fastest growing segment of the 
market, not including IBM's stand-alone PC. InfoCorp estimates 

nicro-user volume will increase about 38% annually for the next five 
9~11-t~ 

Other market researchers indicate the same or faster growth 
;or a shorter time. 

lchough multi-user systems may seem a natural fit with huge-capacity 
drives like the 380-MB behemoth announced by Maxtor, the 40-MB drive 
;pears to be well-positioned for this market now. Mr. Allen Michels, 

?r esident of Convergent Technologies, believes that clustering of ,Orkstations is not yet well understood or practiced (the typical 
Convergent cluster is only four or five units). Alpha Micro's AM 
~ o o O E ,  which accounts for about 30% of that company sales, is its 
smallest multi-user product (one to seven users) . 
pje believe the higher capacity market is more profitable and generates 
more revenues per drive than smaller systems. At the low end, the 
price of a 10-MB product could drop below $300. A higher capacity 
drive may sell for as much as three times that amount and carry mar- 
gins of 30% to 40%, or even more. The gross profit per drive could be 
well below $100 at the low end and over $300 at the higher end. 

~lthough low-end vendors are cranking up their high-capacity production, 
it appears that, for now, the larger capacity market could be a good 
niche for a small company that does not need big unit volume. For a 
medium to large firm, the low end is still the major segment of the 
drive market. Quantum expects unit volume of low-capacity drives will 
grow faster than that of the higher capacity segment over the next two 
years. It estimates shipments of 5- to 10-MB drives will reach 663,000 
in 1983, rising to 2.3-million by 1985. Both numbers appear very low 
to us. Volume in the higher capacity market of 30- to 100-MBs could 
expand from 163,000 to 450,000 units, according to Quantum, which 
seems reasonable to us, assuming IBM does not cause tremendous self- 
impact on its PC/XT line with its forthcoming "Hercules" product. 

Higher Capacity Competitors 

We believe Quantum's real challengers in the higher capacity market 
are Atasi, Computer Memories, Control Data, and, perhaps at some dis- 
tant point, IBM. Computer Memories (which is being sued by Quantum 
for patent infringement on a wedge servo it uses in its 6000 series) 
has or will receive increases in the amount of its contract for 40-MB 
drives from Alpha-Micro and Integrated Business Systems (a multi-user, 
multi-processor company). Atasi's 30-MB, 46-MB, and higher capacity 
drives also put that company in the loosely defined 40-MB range. 

Companies offering much higher capacity drives do not compete head-on 
with Quantum, although there has been overlap with  axt tor's 67-MB 
drive in some competitive bids. Evotek may be a factor if it can 
solve production and financial problems. ~odime's 27-MB drive might 
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Table  L 

Quantum 

T r a n s i t i o n  t o  5h-Inch Dr ives  -- Tt~o S c e n a r i o s  - 

S c e n a r i o  1 s c e n a r i o  2 ------ 
Product  R a t i o  Impl ied Product  R a t i o  Imp l i ed  

Quar te r*  5%-Inch 8-Inch Gross  Margin 5'3- Inch 8-Inch Gross Margin 
-- 

T h i r d  0 t o  10% 9 0  t o  100% 40.0% 0 t o  10% 90 t o  100% 40.0% 
F o u r t h  20 t o  30 70 t o  80  39.6 20 t o  30 70 t o  80 39.6 

F i r s t  30% 70% 37.4% 30% 70% 37.4% 
Second 4 0 60  36.5 3 5 6 5 36.9 
T h i r d  50 50 35.5 40 60 36.5 
F o u r t h  60 40 34.5 4 5 55 36.0 

F i r s t  75% 25% 32.9% 55% 45% 35.0% 
Second 8 5 1 5  31.8 60 . 40 34.5 
T h i r d  95 5 30.6 6 5 3 5 34.0 
F o u r t h  9 9 1 30.1 7 5 2 5 32.9 

Assumptions 

(1 )  5%-inch g r o s s  margin o f  30% 
(2 )  8-inch g r o s s  margin o f  40% 
(3)  Average p r i c e  o f  8-inch d r i v e s  10% t o  25% above t h a t  o f  54-inch 

* F i s c a l  y e a r s  end i n  March. 

Morgan S t a n l e y  Research E s t i m a t e s  

THE HIGH-CAPACITY MARKET 

Quantum's n i c h e  i n  t h e  5%-inch  d i s k  d r i v e  m a r k e t  i s  t h e  h i g h e r  c a p a c i t y  
Winches te r s .  I t  o f f e r s  20-, 30-, and 40-MB d r i v e s  ( t h e  40-MB i s  t h e  
most  p o p u l a r ) ,  and management e x p e c t s  t h i s  segment t o  grow a b o u t  85% 
a n n u a l l y  f o r  t h e  n e x t  two y e a r s .  

The l a r g e r  c a p a c i t y  marke t  i s  a c t u a l l y  s u b d i v i d e d  i n t o  a 20- t o  40- 
a 40-plus-MB marke t .  The h i g h e r  r a n g e  i s  i d e a l  f o r  m u l t i - u s e r  micro .  
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-cmputers, which we believe is the fastest growing segment of the 
market, not including IBM's stand-alone PC. InfoCorp estimates 

$;$-user volume will increase about 38% annually for the next five 
!,ears. Other market researchers indicate the same or faster growth 

for a shorter time. 

multi-user systems may seem a natural fit with huge-capacity 
like the 380-MB behemoth announced by Maxtor, the ~ O - M B  drive 

3PP 
ears to be well-positioned for this market now. Mr. Allen Michels, 

?r esident of Convergent Technologies, believes that clustering of ,,orkstations is not yet well understood or practiced (the typical 
Convergent cluster is only four or five units). Alpha Micro's AM 
~ O O O E ,  which accounts for about 30% of that company sales, is its 
~mallest multi-user product (one to seven users) . 
~e believe the higher capacity market is more profitable and generates 
more revenues per drive than smaller systems. At the low end, the 
price of a 10-MB product could drop below $300. A higher capacity 
drive may sell for as much as three times that amount and carry mar- 
gins of 30% to 40%, or even more. The gross profit per drive could be 
well below $100 at the low end and over $300 at the higher end. 

~lthough low-end vendors are cranking up their high-capacity production, 
it appears that, for now, the larger capacity market could be a good 
niche for a small company that does not need big unit volume. For a 
medium to large firm, the low end is still the major segment of the 
drive market. Quantum expects unit volume of low-capacity drives will 
grow faster than that of the higher capacity segment over the next two 
years. It estimates shipments of 5- to 10-MB drives will reach 663,000 
in 1983, rising to 2.3-million by 1985. Both numbers appear very low 
to us. Volume in the higher capacity market of 30- to 100-MBs could 
expand from 163,000 to 450,000 units, according to Quantum, which 
seems reasonable to us, assuming IBM does not cause tremendous self- 
impact on its PC/XT line with its forthcoming "Hercules" product. 

Higher Capacity Competitors 

We believe Quantum's real challengers in the higher capacity market 
are Atasi, Computer Memories, Control Data, and, perhaps at some dis- 
tant point, IBM'. Computer Memories (which is being sued by Quantum 
for patent infringement on a wedge servo it uses in its 6000 series) 
has or will receive increases in the amount of its contract for 40-MB 
drives from Alpha-Micro and Integrated Business Systems (a multi-user, 
multi-processor company). Atasi's 30-MB, 46-MB, and higher capacity 
drives also put that company in the loosely defined 40-MB range. 

Companies offering much higher capacity drives do not compete head-on 
with Quantum, although there has been overlap with Maxtor's 67-MB 
drive in some competitive bids. Evotek may be a factor if it can 
solve production and financial problems. Rodime's 27-MB drive might 
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qualify for a small multi-user system like Fortune. but we think the 
larger market is for its 40- and 53-MB products, which have not yet 
proven themselves, especially with customers like ~icat. 

Quantum, Atasi, and Computer Memories appear to be well-situated in 
the higher capacity market. Quantum needs to augment the Wanq busi- 
ness it expects to receive with orders from other customers with 
greater assurance of survival than IMS and Sage, for example. Atasi 
should probably bring its costs down, although its product's 30- 
millisecond access time might win some business it would otherwise 
lose to cheaper and slower units. We do not think the recent termi- 
nation of this company's proposed merger with Seagate is a critical 
impediment to its prospects, although a combined entity might have hs.: 

* _ 
better marketing and production capabilities than ~ t a s i  has alone. 

Computer Memories must successfully defend itself against the Quantur , 

lawsuit. Although it claims it did not know that Quantum had or was ' 

applying for a patent on the disputed "wedge" servo, Quantum has 
countercharged that Mr. Irwin Rubin, now board chairman of Computer ~ 
Memories, gained relevant information while at Sensor Technology, 
which was being qualified to supply a component to Quantum. (Details , 
of Computer Memories's defense and ~uantum's countersuit are not I 

available for public comment.) We believe Quantum's law firm, Lyon 
and Lyon, is quite competent in infringement matters. To date, no 
customers have shown reluctance to purchase Computer Memories's pro- 
duct. 

Control Data must battle a bureacratic and inflexible marketing appro?.? 
Although this company has spent significant funds on R&D, ernbarrassme~: 
like its withdrawal of a 6-MB, 3.5-inch drive underscore its apparent 
lack of understanding of the nuances of the rapidly changing low-end 
Winchester drive industry. Although one could argue that its SMD 
interface experience should give it a distinct advantage, it seems 
that Control Data will merely be a competitor, not a dominant factor. 

FINANCIAL I 
Quantum's cash flow is quite healthy, particularly compared with 1 
Tandon's. Potential financial problems in its customer base are small 
or slow-developing. We believe Ohio Scientific and Vector ~raphicr 
two troubled microcomputer manufacturers, owe the Company less than 
$100,000 in total. Because the former was recently acquired and the 

' 

latter has received some financing, we doubt any surprises like  an^''.'' 
$12-million receivables write-down are lurking in Quantum's balance 
sheet. The recent addition of several smaller customers, such as Sate 
and IMS, will probably stretch out the Company's receivables fiqufe 
40- to 45-days outstanding to perhaps 50 days, but we do not consider 
this serious. (Even after the $12-million write-down of Victor 
nologies's receivables, Tandon's outstanding position is still over 
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Table 2 

Quantum 

Income Statement Comparisons* 

1984E 
F i r s t  Second Third  Fourth  F u l l  1985E/1984E 

QuarterA QuarterA Quarter  Quar ter  Year 1985E Change 

S a l e s  

Cost  of  Goods Sold 
% o f  S a l e s  

Gross P r o f i t  
% o f  S a l e s  

SG&A 
% of  S a l e s  

Research & Development 
% o f  S a l e s  

Operat ing P r o f i t  
% o f  S a l e s  

I n t e r e s t  Income 
% o f  S a l e s  

Pre tax  P r o f i t  
% o f  S a l e s  

Taxes 
% o f  S a l e s  
Tax Rate 

Net Income 
% o f  S a l e s  

Earnings  P e r  Share  

~ v g .  Shares  Outs t .  ( thousands)  

* F i s c a l  y e a r s  end i n  March. 

A '- Actual  
E = Morgan S t a n l e y  Research Es t imates  
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days, despite the fact that about 50% of its sales are going to IBM, 
net-30 payer unless an invoice reconciliation or processing cycle is a 
missed. ) 

Inventory turn will probably remain at 4.0, as the Company increases 
its stocks of raw materials to avoid further shortages in heads or 
other critical components, but the finished goods inventory is likely 
to fall as demand, especially for 54-inch products, outstrips supply 
by a wide margin. 

As shown in Table 2, we anticipate revenues will approximate $66-  
million for fiscal 1984, up 56% from the year-earlier figure. Interest 
income will be substantially higher both in that year and in 1985 
as a result of the late-1982 equity offering. We assume Quantum will 
spend $10-million to add manufacturing space in Puerto Rico. Our 
earnings per share estimate for this year is $1.09, an increase of 2 7 %  
from the $0.86 reported for fiscal 1983. 

For fiscal 1985, we forecast sales of $110-million. We expect the 
Company's gross margin to fall from an estimated 39.5% in 1984 to 
36.0% and operating profitability, from 24.2% to 18.5%. However, as 
a result of the expanded manufacturing operations in the tax haven of 
Puerto Rico, ~uantum's taxe rate should drop from the 45.4% antici- 
pated for 1984 to 34.3%, and we estimate net profitability will be 
13.4% versus 15.9% for the prior year and earnings per share $1.53, a 
40% year-to-year gain. 

David K. Moy 
(212) 974-4440 
January 25, 1984 
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r t I O K G A N  STANLEY -9- 

Quantum 

S t a t i s t i c a l  Summary -- - 
( $  Thousands Except P e r  Share  Data)  

::i sca l  P r e t a x  P r e t a x  Tax Return on  Earn ings  P r i c e  P/E 
. - -  a S a l e s  Earn ings  Margin Rate  Avg. Equi ty  P e r  Share  Ranqe Ranqe year ____- _ -  - p- --- 

E = Morgan S t a n l e y  Research E s t i m a t e s  
NM = Not Meaningful 
NA = Not A p p l i c a b l e  

a Ends i n  March 

byear t o  d a t e  

Summary Balance Shee t  
(October 1, 1983; $ Thousands) 

Cash and E q u i v a l e n t s  $21,306 
Receivables 7 ,250 
Inven tor ies  7 ,935  
Other 248 

Cur ren t  A s s e t s  $36,739 
Net P l a n t  and E q u i v a l e n t  5,727 
Other 19,247 

T o t a l  A s s e t s  $61,713 

Current L i a b i l i t i e s  $ 7,705 
Deferred Income Taxes 329 
S tockholders '  Equ i ty  53,679 

T o t a l  L i a b i l i t i e s  and 
S t o c k h o l d e r s '  E q u i t y  $61,713 

C h a r t  c o u r t e s y  o f  
The Mansf ie ld  Stock C h a r t  S e r v i c e  

'H I \  % lHOR,4 ,V1)1  hi 1.5 84 \11 )  / 'PO.\ IVtORC1~4TIOV 4\  911 4 8 I t  I 0  I H I  P l  H I / (  \ ( I  R t . l ' R t \ t . \ ~ . I T l O \  I\ (14111. l H 1 1  l r  I\ A( ' (  l ' R 9 7 t  O R  ( ~ O M I ' L t T t  41OR(;A,V S T A V I I  I'  d ( 0 
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p t R t O ~ \ f  OR \ t t A  TO f ' t R t O R % l  I V l t  \ I411 \ T  H 1 \ h l V ( ;  \ LR l ' l (  1 5  t f J R  r H O \ l  ~ ~ J % l 1 ~ 4 ~ 1 1  5 



MORGAN STANLEY 

Morgan S t a n l e y  & Co. I n c o r p o r a t e d  comanaged t h e  most r e c e n t  p u b l i c  of -  
f e r i n g ,  w i t h i n  t h e  l a s t  t h r e e  y e a r s ,  o f  t h e  s e c u r i t i e s  o f  Quantum. 

Morgan S t a n l e y  & Co. I n c o r p o r a t e d  makes a  marke t  i n  t h e  s e c u r i t i e s  of 
Computer Memories, H e r c u l e s ,  IMS I n t e r n a t i o n a l ,  I n t e l ,  Quantum, Rodirne, 
Tandon, and Xerox. 

Morgan S t a n l e y  & Co. I n c o r p o r a t e d  h a s  a  t r a d i n g  p o s i t i o n  i n  t h e  s e c u r i -  
t i e s  o f  C o n t r o l  Da ta ,  D i g i t a l  Equipment,  IBM,  NCR,  Wang L a b o r a t o r i e s ,  
and Xerox. 

Morgan S t a n l e y  & Co. I n c o r p o r a t e d  h o l d s  o p t i o n s  i n  t h e  s e c u r i t i e s  of 
D i g i t a l  Equipment, I B M ,  NCR, Wang L a b o r a t o r i e s ,  and Xerox. 
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QUANTUM 
MAJOR CUSTOMERS 

Altos Computers 

Arrow Electronics 
Bull Sems 

Charles River Data 
CompuPro 
Convergent Technologies 
Data Systems Design 
Industrial Micro Systems 

Nixdorf Computers 
Pixel Computer Inc. 
Rolm Corporation x 
Scientific Micro Systems x x 
Siemens x 
TeleVideo x 
Wang Laboratories x x 
XEROX Office Products Division x 





PRODUCT HISTORY 

First product: Q2000 
- 10, 20, 30, 40 MB Winchester disk 

drives 
- First units shipped in September 

1980 
- Now the best selling 8" OEM 

Winchester disk drive 

New products announced Fall 1982 
- 51h'i 20, 30, 40 MB drives: Q500 
- 8': 85 Mb drive: Q2080 



um 2000 series is a 

e OEMs with a low-cost up- 

Quantum 2000 series 
low~cost 8minch fixed disk drives 

floppy disk and lower- 
Winchester-based systems. 
drives are fully compatible 

e current industry-standard 
Winchester drives, yet pro- 

to four times the storage 
, at a lower cost per 

k % i k e r  capacity and low cost 
)$the result of a new track ~ o s i -  

m. Quantum uses a 
g coil actuator and 
compensation servo 
conventional stepper 
tor. This provides twice 
sity and perdisk ca- 
t increasing cost. 

Power supply and mounting re- 
Uirements are fully compatible with 
Idustry-standard &inch floppy 
rives. Drive control and data sig- 
als use the same pin assignments 
B compatible floppy drives, allow- 
19 daisy-chaining of fixed and 

DC voltage requirements are w 4.34 megabits per second trans- 
identical to those for standard fer rate 
floppy drives and data cartridge 
streamers. The same power supply w Available in AC or DC power 
can be used with Quantum 2000 options 
and various back-up drive options. w Proven Winchester head and 

Key Features media technology 

10.7, 21.3,32.0 and 42.7 mega- Rotary moving coil actuator with 
byte (unformatted) storage temperature compensation servo 
capacities w Faster access times than stepper 
Full interface, format and power motor actuator drives 
supply compatibility with the Cur- Fail-safe head landing and 
rent industry-standard &inch shipping zone 
Winchester drives Half the heat dissipation of com- 
Physical dimensions and mount- parable drives 
ing holes identical to those of w Microprocessor control for drive 
standard Binch floppy disk drives logic and positioner system- 
Lowest-cost fixed disk drives in includes selfdiagnostics 
the 10- to 40-megabyte capacity 
range 



Recording Media 
u Winchester lubricated 

magnetic iron oxide coat- 
ing on a 200mm diameter 
aluminum substrate 
5.33 megabytes of data 
per disk surface 
51 2 tracks per disk 

i?eed/Wrlte Heads 
Winchester (ISM 3340) 
type flying heads 
Low mass/low load force 
Reliable contact start/ 
stop operation 

U Heads return to a "fail- 
safe landing zone" during 

Rotary poww-dt and shipping 
moving Alr Albatlon System 

coil Disks and read/write 

lctuator heads fully sealed in 
clean air chamber 

D Recircukating air system 
with absolute filter 

m Absolute breather air 
filter permits pressure 
equalization with ambient 
air without contamination 

Raday Moving Coil Acftrator 
m Pure torque motor with 

balaneed forces to maxi- 
mize bearing life 

m Simple construction 
-Ring magnet and two 

Thru-bubble 
connector 

Performance Speclflcatl~u Physical Spedficationr 
0201 0 02mo Q2030 

Capacity 
Q201H) 

Unformatted 
per drive 10.66 Mb 21.33 Mb 32.00 Mb 42.66 Mb 
per surface 5.33 Mb 5.33 Mb 5.33 Mb 5.33 Mb 
per track 10.40 Kb 10.40 Kb 10.40 Kb 10.40 Kb 

Formatted (MFM) 
per drive 
per surface 
per track 
per sector 
sectors/track 

Transfer rate 4.34 MbL/sec 4.34 Mbii/seC 4.34 Mbits/sec 4.34 Mbits/sec 
Access time* -5VDC * 5%(-7 to -16VDC 

Track to track 15 ms 15 ms 15 ms 15 m s  Mechanical dimensions 
Average 55 ms 60 ms 60 ma 86 ms Height = 4.50 in. (1 14.3 mm) 
Maximum lWms l00ms 100 ms 105 ms Wklth = 8.55 in. (217.2 mm) 

Avg. latency 10 ms 10 ms 10 ms 10 ms Depth = 14.25 in. (362.0 mm) 

F~~ndonal SpecHk.aHonr Weight = 17 Ibs. (7.7 Kg) 
am10 Q2ozo QZ030 02040 Heat dissipation = 235 BTU/hour typiqal 

Rotational speed 3000 RPM 3000 RPM 3000 RPM 3000 RPM Rdiability SpecHkMo~ 
Recording density E 2  6600 bpi 
Flux density 8600 tci z%? 6600 ki MTBF: 8,000 POH typical usage 6600 bpi 

Track density PM: not required 
Cylindem MlTR: 30 minutes 
Tracks Component ife: 5 years 
Read/Wrlte heads 
Disks 
Index 

Quantum Corporation 



8-inch fixed disk drives, 
Ily compatible with the other 

Mounting requirements are fully I compatible with industry-standard 
8-inch floppy drives. Drive control 
and data signals use the same pin 
assignments as compatible floppy 
drives, allowing daisy-chaining of 
fixed and floppy drives. 

Quantum 02080" 
lowmcost, 85 megabyte, 
fixed disk drive. 

Available in AC or DC power 
options 

= Proven Winchester head and media 
technology 
Rotary moving coil actuator 

= 40 millisecond average access time 
Fail-safe head landing and 
shipping zone 
AIRLOCK"-automatic shipping 
lock * 
Microprocessor control for drive 
logic and positioner system- 
includes selfdiagnostics 



Flying 
head - 

Recording Media 
.Winchester lubricated 

substrate 
12.21 megabytes of data 
per disk surface 
1172 tracks per disk surface 

Read/Write Heads 
.Winchester (IBM 3340) type . 

Air Filtration System 
Disks and read/write heads 
fully sealed in clean air 
chamber 
Recirculating air system 
with absolute filter 
Absolute breather air filter 
permits pressure equalization 
with ambient air without 
contamination 

85.4s fflb 
t8.91 I b  = TgD 
10.42 kb [MW-Mfi  

7rme#m 
A-tBHm 

Tra@rt@rn& 10 ms 
Hwl 4.60 hr. (114.3 
WMh - 8 . 5 5 i n . ~ T 7 . 2 ~ J .  
D.(Bth = 14.36 in. fLW32.Q my 
w!$%- 47KW~t7~7k@) 

NsatdlfeImtIan 3a%r BTU/ ) rour&@~. Is5~]  ' --- 
WWP: 4000 PQH #ypioal uosge 
m: ml FBquked 

m,M. 
kWw &a& 1 



inwrabd with my rukbar 'C 
w& tzOtltrdIm. 



Q5W 5%-inch flxed disk d r h  

Recording Medla 
Standard Winchester lubricated magnetic iron 
oxide coati on a 130 mm diameter 
aluminum s8strate 

ReadMMte Hasds . . - - - . . . . . - - - - - - - - 
m Monolithic manganese zinc Winchester 

(IBM 3350) heads 
Low massllow load force design 
Reliable contact startlstop operation 
Heads automatically return to a landing zone 
during power-off and shipping 

Alr Filtration System 
Disks and readlwrite heads fully sealed in 
d e q  air chamber 
Recrrculating air system with internal filter 

m Absolute breather filter permits pressure 
equalization without contamination 

Rotary Moving Coil Actuator 
m Pure toque motor with balanced forces to 

maximize bearing life 
Sim le constructron 
-&g magnet segments with two flat-plate 

magnetic structup 
-Singleplane maring coils 
-Itvsbearina structure 
Statikl --ba~&ced-~cture for high 
rnedd'YcaI stability and maximum vibration 
resistance 
Low power consumption 
Average access time half that of stepper 
motors 

Optical l b c k  Position Encoder 
Provides lowest cost, reliable servo system 
Reliable glass reticle/LEDlphotodiode 
technology 

lbmperature Compensation Servo 
Direct track position feedback from one 
disk surface 

Spindle with Arm AIR LOCK^ 
integral motor 

Transparent to controller and host system -ST5061412 compatlbl 
Pack location Wing embedded between last increasing flux r a  
inter-record gap and ~ndex pulse 
-Data rate, track capa and unrestricted 

format the same as S%/412 

Storage Capacity 
Unformatted 
Formatted 
Data Tracks 2048 3072 4096 Relative Humidiiv 
Disks 2 3 4 Maximum Wet Bulb* 
Data Surfaces 4 6 8 Altitude 
Readwrite Heads 

Capacity per Surface 
Unformatted 5.33 Megabytes 
Formatted 4.20 Megabytes 

Capacity per Track 
Unformatted 10,416 Bytes 
Formatted 

Capacity per Sector 
Sectors per Track 
Vansfer Rate 
Rotational Speed 
Recording Density 
Flux Density 
Track Densty 
Cylinders 
Index 1 
Access Time Typical Values (msec) 

Track-to-Track 10 
Average 45 
Full Stroke 80 
Access times specified at the minimum buffered step time of 3 psec per step pulse. 
Typical values are measured at nominal steady state temperatures and voltages. 

Rel~abIIlty Speclfic~tlons 
MTBF: 10,000 POH, typlcal usage Error rates: 
Preventive Maintenance: Not required Soft read errors: 1 per 10'0 bits read 
MTTR: 30 minutes Hard errors: 1 per 1012 bits read 
Component design life: 5 years Seek errors: 1 per l O B  seeks 

Quantum Corporation 
Corporate Headquarters: 1804 McCarthy Bhrd., Milpitas, CA 95035 

262-1 100 TWX 91 0-338-2203 
"Dademark for Quantum's automatic meohanical shipping lock. astern Regional Sales Office: (603) 893-2672 
mQsOO and Q2000 are trademw of Quantum Western R ional Sales Office: (408) 980-8555 
@Copyright 1983 Quantum Corporation lnternationa "B Sales ~ff ice: (408) 262-1100 
The Q500 series and the Q2OM) series products are covered 
by U.S. and forelgn patents pending. 





U.S. OFFICE AUTOMATION MARKET 
(U.S.-Based vendors only) 

word 

'l='-Y 

Word . 

$20.8 Billion 
1982 

$44.4 Billion 
1986 

Quantum -served market segments 

*~usiness & Professional only 

Source: IDC 

wktop 
nputsrra 

34 9'0 



THE STORAGE PYRAMID 
UN FORMATTED CAPACITIES, ALL FORM FACTORS 

Quantum-served market segment 

20,000 units 

/ 100-300 Rigid Disk MB 
3,000 units \ 

Rigid Disk 
5-20 MB 

750,000 units 

Floppy Disk 
9,200,000 units 

ESTIMATED OEM SHIPMENTS 1983  

SOURCE: QUANTUM Market Research 



QUANTUM'S MARKET LEADERSHIP 
8" WINCHESTERS 20-1 00 MB 

QUANTUM MARKET SHARE 

TOTAL OEM 17,000 
UNITS SHIPPED 

SOURCE: QUANTUM Market Re8earch 



QUANTUM'S TARGETED MARKET SHARE 
5 114" WINCHESTERS 20-100 MB 

(Includes half-height products) 

QUANTUM MARKET SHARE 

TOTAL OEM 
UNITS 

SOURCE: QUANTUM Market Research 



OEM WINCHESTER DISK DRIVE MARKET I 

Source: Quantum Market 

93,000 units 

FORM FACTOR MIX 
786,000 units 

Research I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 175,000 units , 

\ 
\ 
\ 
\ 
\ 
\ 

Y 

- - - - -. 

INCLUDES HALF-HEIGH 
AND SMALLER FORM 

I 

A 

FACTORS 



5 1/4" OEM MARKET 
BY CAPACITY SEGMENT 

(Including half-height products) 

2,200,000 units 
SOURCE: Quantum Market Research 

I I Less than 2 0  MB 

1 78,000 units 

1,785,000 units 

1,037,000 units 



OFFICE SYSTEM EVOLUTION 

8 bit  machines 
Primarily single user 

System . Data  processing 
Capabilities . Simple t e x t  editing 

Stand-alone 

Business Computers  
+ 

Storage 
Devices 
Needed 

> 
- 

. 16 bi t  machines . Up t o  8 users 

P 

Multi-function 

Networks 

+ 
Multi-user 

Business Systems 

. 16/32 bit  machines . 16 users and up 

> 

Data  processing Speech synthesis 
Word processing . Improved graphics 
Some database  management . User friendly input fea tu res  - 
Graphics mouse, touch screen,  etc. . Integrated applications program 

Advanced database  management 
Technical functions 
(CADICAM, MRP, etc.) . Telephone and network communi- 
ca t ions  

. Floppies . Floppies . Low-medium capaci ty  drives 
Low-capacity hard disk drives Medium capaci ty  hard disk drives - Local work stat ion drives 

- Shared drives; f a s t  access  t ime  (1 0-ZOMB, desktop) 
( IOMB, s ize  not cri t ical)  - Shared drives (40-300MB) 

- Local work stat ion drives . High capaci ty  drives ( 300MB) 
(5-20MB, desktop) 



PRICEICAPACITY BY APPLICATION 

Minicomputer 
C\retarne 

/persona 
Computers Vy31G1113 V ~ 3 1 ~ 1 1 1 3  

10 MB 20 MB 100 MB 300 MB 
CAPACITY 

Single User Multi-User High Performance 



TECHNOLOGY TRENDS AFFECTING 
WINCHESTER MARKET 

TREND IMPACT 
0 Miniaturization of electronics I7 Ability to pack functions on 

1-2 PC boards in shrinking 
form factors 

[II New recording media 0 Higher bit densities, 

(plated, high coercivlty oxide, greater durability 
sputtered) 

0 Reflnement/extension of 0 Higher track density at 
positioner technology (rotary lower cost 
torque actuator, micro-steppers) 

Thin film heads Higher track density 

0 Clever design of mechanics Ever-smaller form factors 
and packaging (approaching limits?) 





COMPETITION - 5 114" OEM WINCHESTER DISK DRNES 

Less Than 20 MB 

Unformatted Actuator Average OEhl 
Product Ca acity Media Technology Positioning Time Qty. IOO 

&B) (ms) Price 
Company 

(H) = Half I-Iigh - - 

Atasi 3020 Oxide Linear Voice Coil 

Cogito Oxide 
II 

Band Stepepr 
Band Stepper 

Oxide 
I I 

II 

Rotary Torque 
Rotary Stepper 
Rotary Stepepr 
Ilotary Stepper 
Rotary Torque 

Plated 
I I 

Band Stepper 
Band Stepper 
Band Stepper 

Evote k 

Iiii 1 

Miniscribe 

Plated 
I I 

I I 

Band Stepper 
Band Stepper 
Band Stepper 

Oxide 
Plated 
Oxide 
Plated 

Stepper 
Stepper 
Stepper 
Stepper 

Rodime 

Seagate 

Oxide I I Rotary Stepper 
Rotary Stepper 
Rotary Stepper 

Oxide 
I I 

Band Steooer 
Band stepper 
Band Stepper 
---A -* ----- 



Company 

COMPETITION - 5 1/4" OEM WINCHESTER DISK DRlVES 

Less Than u, MB 

Unformatted Actuator Average OEM 
Product Ca acity Media Technology Positioning Time Qty. IOO P ~ B )  (ms) Price 

Shugart 

Tandon 

Tulin 

Oxide 
II 

I I 

Oxide 
I I 

I I 

Plated 
I I 

Plated 

Rotary Band Stepper 
Rotary Band Stepper 
Rotary Band Stepper 
Rotary Band Stepper 

Rotary Stepper 
Rotary Stepper 
Rotary Stepper 
Rotary Stepper 
Rotary Stepper 

Rotary Stepper 

Source: 1983 Disk/Trend Report 



COMPETITION - 5 114" OEM WINCHESTER DISK DRIVES 

Company 
Unformatted Actuator Average OEM 

Product Capacity Media Technology Positioning Time Qty. IOO 

(MB) (ms) Price 

Atasi 

CMI 

CDC 

Evotek 

IM I 

Maxtor 

Micropolis 

Miniscribe 

Priani 

303 3 
3046 

CM6426 
CM6640 

Wren 

ET55 30 
ET582o 
ET5 540 
ET5830 
ET5840 

5650 

XT1o65 
XTzo8 5 
EXT4075 

I302 

I303 
1304 

4020 
5 3 38 
545 1 

502 
503 
<-4 

Oxide 
I  I  

Oxide 
I  I  

Oxide 
I1 

Plated 
I1 

I1 

I 1  

I  I  

Plated 

Plated 
I  I 

I1 

Oxide 
I  I  

I  I  

Oxide I  I  

11 

Plated 
I I  

Linear Voice Coil 
Linear Voice Coil 

Rotary Torque 
Rotary Torque 

Rotary Voice Coil 
Rotary Voice Coil 

Band Stepper 
"und Stepper 
Band Stepper 
Band Stepper 
Band Stepper 

Band Stepper 

Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 

Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 

Stepper 
Stepper 
Stepper 

Linear Voice Coil 
Linear Voice Coil 
L i n e - r  Vrr irc  C o i l  



CCh,lPETIli'lOiii - 5 1/4" OEM WINCHESTER DISK DRlVES 

20 - IOO MB 

Unformatted Actuator Average OEM 
Product Ca acity Media Technology Positioning Time Qty. IOO 

ILBilo, (ms> Price 
Company 

Oxide 
I I 

I I 

Oxide 
I I 

I I 

Oxide 

Plated 
I I 

Plated 
I I 

Plated 
I I 

I I 

Rotary Torque 
Rotary Torque 
Rotary Torque 

Quantum 

Rotary Stepper 
Rotary Stepper 
Rotary Stepper 

Band STepepr Seagate 

Tandon Rotary Voice Coil 
Rotary Voice Coil 

Tulin Rotary Stepper 
icotary Stepper 

Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 

Vertex 

Source: 1983 DiskITrend Report 



Cornpany 

COMPETITION - 5 1/4" OEM WINCHESTER DISK DRlVES 

Over loo hlB 

Unformatted Actuator Average 0 E P,rl 
Product Ca aci ty  Media Technology Positioning Time Qty. IOO 

&B) (ms) Price 

Maxtor 

Priam 

Plated 
I I 

I t  

I I  

I I  

I I 

I I 

Plated 

Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 

Linear Voice Coil 

Source: 1983 Disk/Trend Report 



Company 

COMPETITION - 8" OEM WINCHESTER DISK DRIVES 

Under m MB 

Unformatted Actuator Average OEM 
Product Ca acity Media Technology Positioning Time Qty. IOO 

&B) (ms) Price 

Fujitsu, Ltd. M23o1B 12 Oxide Band Stepper 70 $ 1610 

I i 3 I  7710 1 3  I t  Linear Voice Coil 3 5 -- 

Micropolis 1221-&I11 9 II Rotary Voice Coil 42 2048 

Shugart SA 1004 I I I I Band Stepper 70 $ 1061 

Source: 1983 Disk/Trend Report 



Company 

Disctron 

Fujitsu, Ltd. 

I M I  

Micropolis 

NEC 

Priam 

Quantum 

Product 

COMPETITION - 8" OEM WINCHESTER DISK DRIVES 

XJ - IOO NIB 

Unformatted 
Capacity 

(MB) 
Media 

Actuator 
Techrl;ology 

Oxide 

Oxide 
I I 

I I 

I I 

I I 

I I 

I I 

I I 

II 

I I 

II 

I1 

Oxide 
I I 

I I 

Oxide 
I I 

II 

Oxide 
I I 

I1 

II 

Linear Voice Coil 

Band Stepper 
Rand Stepper 
Rotary Voice Coil 

Linear Voice Coil 
Linear Voice Coil 

Kotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 
Kotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 

Rotary Voice Coil 
Rotary Voice Coil 
Rotary Voice Coil 

Linear Voice Coil 
Linear Voice Coil 
Linear Voice Coil 

Rotary Torque 
Rotary Torque 
Rotary Torque 
Kotary Torquc 

Average OEFtl 
Positioning Time Qty. IOO 

(ms) Price 



Company 

COMPETITION - 8" OEM WINCHESTER DISK DRIVES 

Over IOO MB 

Unformatted Actuator Average OEM 
Product Ca acity Media Technology Positioning Time Qty. IOO 

6.fB) (ms) Price 

Disctron 

Fujitsu 

PAicropolis 

NEC 

Priam 

Seagate 

DI IOO 122 Plated Linear Voice Coil 3 5 $ 1980 

ivi2322K I 68 Oxide Rotary Voice Ciol 20 ---- 

1406ANS1 I 66 Oxide Rotary Voice Coil 22 3195 
I~oGSMD I 66 It Rotary Voice Coil 22 3203 

D2257 168 Oxide Rotary Voice Coil 20 3675 

804 106 N/A Linear Voice Coil 42 3 280 

MUMS 100 Oxide Linear Voice Coil 38 I goo 

Source: 1983 Disk/Trend Report 
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