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Overview 

Quantum Corporat ion, M i l  p i t as ,  Cal i f o r n i a ,  was founded i n  February, 1980. 
The Company designs, manufactures and markets r i g i d  d i s k  d r i ves  based on 
Winchester technology which a re  so ld  t o  Or ig ina l  Equipment Manufacturers (OEMs) 
as mass storage u n i t s  f o r  microcomputer-based systems. 

Quantum s e l l s . d i r e c t l y  t o  major OEMs through a dedicated sales fo rce  l oca ted  
i n  key h igh  technology areas of t h e  United States. I n  1984, a sales and serv ice  
0 e r a t i o n  for  Europe was es tab l ished i n  Frank fur t ,  West Germany. Service f o r  
tRe company's d i s k  d r ~ v e s  i s  a l so  prov ided a t  t h e  Company's headquarters i n  
M i l  p i tas ,  t he  Eastern Regional o f f i c e  i n  Salem, New Hampshire, and i n  England 
through an independent r e p a i r  center. Quantum's products a re  d i s t r i b u t e d  i n  t h e  
United States and Canada by Arrow E lec t ron ics ,  Inc., and i n  o ther  major 
count r ies  by independent d i s t r i b u t o r s .  

Products a re  i n i t i a l l y  manufactured i n  M i l p i t a s .  When t h e  product ion 
process and the  product have matured, manufactur ing i s  t r a n s f e r r e d  t o  the  
Company's who1 ly-owned subsid iary,  Quantum Cari  be, Inc., i n  Ponce, Puerto Rico. 

I n  November, 1983, Quantum incorpora ted  a majority-owned subsid iary,  Plus 
Development Corporat ion, t o  design and market PC enhancement products t o  end 
users. Plus d i s t r i b u t e s  i t s  products through r e t a i l  o u t l e t s ,  d i s t r i b u t o r s  and 
value-added rese l l e rs .  I n  add i t ion ,  Plus has an account management team t o  
coordinate h igh  volume sales t o  Fortune 1,000 end user companies. 

OEM Products 

Quantum's f i r s t  products, t h e  Q2000 Series@ o f  8- inch d i s k  dr ives ,  were 
in t roduced i n  September, 1980. The products were designed t o  be a low-cost 
upgrade f o r  low-capacity 8-inch d i s k  d r i v e s  ( s p e c i f i c a l l y ,  t h e  Shugart SAlOOO), 
o r  a replacement f o r  8- inch f loppy  d i s k  dr ives.  The 42000 Ser ies was o f fe red  i n  
unformatted capac i t i es  o f  lo-, 20-, 30-, and 40-megabytes. 

I n  designing t h e  QZOOO Series, Quantum combined key features o f  
high-capacity,  high-performance 14-inch d r i v e s  w i t h  low-cost elements o f  
stepper motor-based f loppy  and r i g i d  d i sk  dr ives.  The r e s u l t i n g  Q2000 Ser ies 
was an innovat ive  approach t o  achiev ing h igher  capac i ty  and performance a t  a low 
manufactur ing cost.  Most no tab le  i s  t h e  QZOOO s e r i e s '  r e a d l w r i t e  head 
p o s i t i o n i n g  system, patented by Quantum i n  1983. The system incorpora tes  a 
r o t a r y  moving c o i l  ac tua to r  f o r  r a p i d  access t o  data s to red on t h e  disks, an 
o p t i c a l  encoder f o r  coarse p o s i t i o n i n g  and a temperature-compensati ng wedge 
servo scheme f o r  p rec ise  pos i t ion ing .  

I n  November, 1982, Quantum announced t h e  42080 @, an 85-megabyte 
(unformatted) 8- inch d i s k  dr ive .  

Since A p r i l ,  1981, Quantum has shipped over 120,000 42000 Series d i s k  d r i ves  
t o  companies such as Wang, N ixdor f ,  Siemens, Convergent Techno1 ogi  es, A1 t o s  
Computer Systems, and Xerox. 

I n  November, 1982, Quantum int roduced t h e  4500 Seriese of f u l l  -height,  
5 ] W i n c h  Winchester d i s k  d r i ves  i n  capac i t i es  o f  20-, 300, and 40-megabytes 
(unformatted). The 4500 Ser ies i s  based on t h e  same proven technologies as 
t h e  42000 Series. I n  t h e  f i r s t  year  of product ion, t h e  4500 had captured 
approximately 25 percent market share. 
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Quantum has shipped over  100,000 4500 Ser ies  d i s k  d r i v e s  s i nce  June, 1983, 
r e t a i n i n g  most o f  i t s  42000 Ser ies  OEM customers. I n  a d d i t i o n ,  new customers, 
such as D i g i t a l  Equipment Corpora t ion  and Alpha Microsystems, were added t o  
Quantum's p r e s t i g i o u s  customer 1 i st .  

Quantum's t h i r d  genera t ion  o f  products ,  t h e  4200 ser ies tm was announced i n  
A p r i l ,  1985 f o r  d e l i v e r y  i n  e a r l y  1986. The 4200 i s  a  h a l f - h i g h  5 114- inch 
Winchester d i s k  d r i v e  w i t h  an i n t e g r a t e d  d i s k  d r i v e  c o n t r o l l e r ,  and i s  o f f e r e d  
i n  fo rmat ted  c a p a c i t i e s  o f  53- and 80-megabytes. 

A major advancement i n  d i s k  d r i v e  performance and f u n c t i o n a l i t y ,  t h e  4200 
Ser ies  i nco rpo ra tes  t h e  Small Computer Systems I n t e r f a c e  (SCSI) and an 
i n t e g r a t e d  d r i v e  c o n t r o l l e r .  These f e a t u r e s  a l l o w  t h e  4200 to-manage d i s k  media 
de fec ts ,  and t o  per form va r i ous  r o u t i n e  f u n c t i o n s  norma l l y  handled by t h e  hos t  
computer, thereby  f r e e i n g  t h e  hos t  t o  per form more user -o r ien ted  tasks.  The use 
o f  l a rge -sca le  i n t e g r a t e d  (LS I )  e l e c t r o n i c s  a l l ows  Quantum t o  produce h i g h l y  
r e l i a b l e ,  low c o s t  d r i v e s  w i t h  s i g n i f i c a n t l y  h i g h e r  manufac tu r ing  y i e l d s  than  
t r a d i t i o n a l  d r i v e  designs. 

End User Products 4 

I n  June, 1985, P l  us Development Co rpo ra t i  on unvei  1  ed i t s  f i r s t  
product--a 10-megabyte ( f o rma t ted )  hard d i s k  d r i v e  subsystem on a p l  ug- in  card. 
Ca l l ed  ~ a r d c a r d ~ ~ ,  t h i s  product  a1 lows end users t o  q u i c k l y  and e a s i l y  upgrade 
IBM PCs and PC-compatible computers f o r  hard  d i s k  storage. Hardcard can be 
i n s t a l l e d  i n  a  PC w i t h  two f l o p p y  d i s k  d r i v e s  t o  e f f e c t i v e l y  upgrade an IBM PC 
t o  t h e  c a p a b i l i t i e s  o f  a  PC XT w i t h o u t  g i v i n g  up one o f  t h e  f l opp ies .  A 
Hardcard i n s t a l l e d  i n  a  PC XT w i t h  a  hard d i s k  d r i v e  g ives  t h e  user an 
a d d i t i o n a l  10-megabytes o f  mass storage. I 

Hardcard i nco rpo ra tes  a 3 112-inch ox ide  d i sk ,  LSI c i r c u i t r y ,  and some o f  i 
t h e  same proven techno log ies  f rom Quantum's products,  t o  p rov ide  a complete hard!  
d i s k  subsystem t h a t  p lugs  i n t o  an IBM PC expansion ca rd  s l o t .  

To q u i c k l y  ach ieve h i g h  volume and r e l i a b i l i t y  i n  t h e  manufacture o f  
Hardcard, P lus en te red  i n t o  a  manufactur ing agreement w i t h  Matsush i ta  Kotobuki  
E l e c t r o n i c  I n d u s t r i e s ,  Inc.  (MKE), Shikoku, Japan. MKE i s  a  wor ld -c lass  
manufacturer  o f  e lect ro-mechanica l  dev ices f o r  t h e  consumer market. 

Markets I 
Since Quantum's founding i n  1980, t h e  company's products  have been t a r g e t e d  

f o r  t h e  mu l t i - use r ,  smal l  systems market;  t h a t  i s ,  business and commercial 
systems f o r  two t o  e i g h t  users. The new 4200 Ser ies  products  w i l l  p rov ide  a 
capac i t y  upgrade f o r  those systems, as w e l l  as opening t h e  l a r g e r  m u l t i - u s e r  
systems market (8-16 users) ,  and markets t h a t  r e q u i r e s  h i ghe r  c a p a c i t i e s  and 
performance, such as advanced graphics,  eng inee r i ng  works ta t ions ,  and f i l e  

I 
servers  f o r  l o c a l  area networks. I With t h e  f o rma t i  on o f  P l  us, t h e  Company's market p e n e t r a t i o n  now encompasses, 
t h e  s ing le-user ,  personal computer segment. Hardcard i s  t a r g e t e d  f o r  s a l e  t o  1 t h e  2.5 m i l l i o n  users o f  IBM PCs and PC-compatibles who have purchased t h e i r  
systems w i t h  f l o p p y  d i s k  d r i v e s  on ly .  There i s  an a d d i t i o n a l  i n s t a l l e d  base of  
900,000 PCs and compat ib les which cou ld  b e n e f i t  f rom Hardcard 's  a d d i t i o n a l  
10-megbytes o f  mass storage. , 
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F inanc ia l  P o s i t i o n  

Quantum Corporat ion has s t e a d i l y  and c o n s i s t e n t l y  grown s ince i t s  incept ion .  
The company made i t s  i n i t i a l  p u b l i c  o f f e r i n g  i n  December, 1982 a t  $20.50 per 
share, r a i s i n g  $32 m i l  1  ion. There i s  no debt. 

There a re  approximately 9.5 m i l l i o n  shares o f  common stock outstanding. 
I n s t i t u t i o n a l  hold ings by 45 organi z a t i  ons represent approximately 50% of 
outstanding shares. 

42000 Series, 42080, and 4500 Ser ies a re  reg i s te red  trademarks o f  Quantum 
Corporation. Q200 Series i s  a trademark of Quantum Corporat ion. Hardcard i s  a 
trademark o f  Plus Development Corporation. 

IBM PC and PC XT are reg i s te red  trademarks of I n t e r n a t i o n a l  Business Machines 
Corporation. 
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I PRESIDENT I Jim P a t t e r s o n  

Systems I n d u s t r i e s  ( 7  yrs.) 
V.P., Eng ineer ing  

I IBM (13 yrs.) 

I V.P. 
ENGINEERING I 
A r t  Ge f fon  Joe Rodgers 

Shugart ( 1  y r  .) Braegen ( 2  yrs. )  
P r o j e c t  Manager V.P. F inance 

ISS ( 5  yrs . )  P r i c e  Waterhouse 
Manager, Record ing ( 9  yrs .1 

RCA (10  yrs.) 
Record ing Systems 

QUALITY / MARKETING1 
RELIABILITY SALES 

HUMAN 
RESOURCES 

R i c h a r d  T a y l o r  
( A c t i n g )  

DEC ( 9  yrs . )  
P l a n t  Qua1 i ty /  

Re1 i a b i l  i t y  
Manager 

P l  us Development 
C o r p o r a t i o n  
P r e s i d e n t  

J i m  Watson I R. T a y l o r  Joe Shepela 

CDC ( 1 1  yrs.) 
N.W. Regional  OEM 

Sales Manager 

Apple Computer 
( 3  yrs . )  

Hewlet t -Packard 
( 7  yrs . )  

u 
I van  N a z a r i o  

DEC ( 1 0  yrs . )  



QUANTUM CORPORATION 
Management P r o f  i 1 es 

James L. Pa t te rson  Pres ident ,  Ch ie f  Execu t i ve  
O f f i c e r  

A founder of  Quantum, M r .  Pa t te rson  h a s b e e n  a d i r e c t o r  o f  t h e  company s i nce  
i t s  i n c e p t i o n  i n  February, 1980. He c u r r e n t l y  serves as Chairman of t h e  
Nor thern C a l i f o r n i a  C O U ~ C ~  1 of t h e  American E l e c t r o n i c s  Assoc ia t ion.  From 
~ u g u s t  1979 t o  February 1980, M r .  Pa t te rson  was sel f -employed as a t e c h n i c a l  and 
market ing consu l tan t .  P r i o r  t o  August 1979, he served f o r  s i x  years  as Vice 
p res iden t ,  Engineer ing, of  Systems I n d u s t r i e s ,  Inc., a manufacturer  o f  computer 
pe r i phe ra l  equipment. He spent t h r e e  yea rs  a t  Memorex as D i r e c t o r  of  Product 
Development f o r  communications products  and D i r e c t o r  o f  Business Planning f o r  
d i s k  d r i v e  and m i c r o f i l m  products.  P r i o r  t o  t h a t  t ime, Mr. Pa t te rson  h e l d  
var ious  eng ineer ing  and management p o s i t i o n s  a t  IBM. 

Joseph T. Rodgers, Jr. Vice Pres ident ,  Finance 
Secre ta ry  and Treasurer  

Mr. Rodgers j o i n e d  t h e  company i n  December 1980 as Vice Pres ident ,  Finance 
and was e l e c t e d  Secretary  i n  May 1981 and Treasurer  i n  September 1981. From 
j u l y  1979 t o  December 1980, he served as Vice Pres ident ,  Finance o f  Braegen 
Corporat ion, a manufacturer  o f  computer pe r i phe ra l  equipment. From September 
1978 t o  J u l y  1979, he served as A s s i s t a n t  V ice Pres ident ,  Finance o f  P l a n t r o n i c s  
Corporat ion, a manufacturer  o f  te lecommunicat ions equipment. P r i o r  t o  t h a t  
t ime, Mr.  Rodgers was employed by Consol idated Video Systems, a manufacturer  o f  
broadcast equipment, as i t s  Vice Pres ident ,  Finance. He a1 so has over  n i n e  
years '  exper ience a t  P r i c e  Waterhouse, l a s t  se rv i ng  as an a u d i t  manager. 

James G .  Watson Vice Pres ident ,  Sales and 
Market i ng 

Mr.  Watson j o i n e d  Quantum i n  October 1982 as D i r e c t o r  o f  Sales. He was 
appointed Vice Pres ident ,  Marke t ing  and Sales i n  February 1984. P r i o r  t o  
j o i n i n g  t h e  company, Mr.  Watson was Nor thwestern Regional Manager of  OEM 
Per iphera l  Sales f o r  Cont ro l  Data Co rpo ra t i  on. Prev ious exper ience i n c l  udes 
seven years  i n  sa les and marke t ing  w i t h  Storage Techno1 ogy Corpora t i  on. 

Ar thur  P. Geffon Vice Pres ident ,  Engineer ing 

Mr. Geffon j o i n e d  Quantum i n  June 1980 as Manager, Recording Systems. I n  
February 1984, he was promoted t o  Vice Pres ident ,  Engineer ing. Prev ious ly ,  M r .  
Geffon served a t  Shugart Assoc ia tes as P r o j e c t  Manager f o r  t h e  SA850 f loppy d i s k  
d r i v e  program. Other exper ience i nc l udes  f i v e s  years  w i t h  ISS and t e n  years  
w i t h  RCA i n  r eco rd ing  systems engineer ing.  

I R ichard P. Tay lo r  V ice Pres ident ,  Manufactur ing 
i 

Mr .  Tay lo r  j o i n e d  Quantum i n  June 1983 as Vice Pres ident ,  Qua1 i t y  and 
R e l i a b i l i t y .  He was named Vice Pres ident ,  Manufactur ing i n  February 1984. P r i o r  
t o  J o i n i n g  Quantum, he served f o r  seven years  w i t h  D i g i t a l  Equipment 
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Corporat ion,  most r e c e n t l y  as Manager, Q u a l i t y  and R e l i a b i l i t y  a t  DEC's Coloradc 
Springs d i s k  d r i v e  f a c i l i t y .  He has a1 so h e l d  var ious  qual i t y  and re1 i a b i l  i t y  
management p o s i t i o n s  i n  DEC8s s to rage  systems manufactur ing,  co rpo ra te  qual  i t y  
assurance and corpora te  component eng ineer ing  groups. 

Joseph C. Shepela Vice Pres ident ,  Human Resources 

M r .  Shepela j o i n e d  Quantum i n  December 1984. Prev ious ly ,  he served as 
Senior  Human Resources Manager f o r  Apple Computer, Inc. 's co rpo ra te  
a d m i n i s t r a t i v e  departments, and has h e l d  var ious  o t h e r  Human Resources 
management p o s i t i o n s  w i t h  Apple. He a l s o  served f o r  seven yea rs  i n  s i m i l a r  
c a p a c i t i e s  w i t h  Hewlett-Packard. 

I van  Naraz io  V ice Pres iden t  and General 
Manager, Quantum Caribe, Inc. 

M r .  Nazar io  j o i n e d  Quantum i n  September 1983 as General Manager o f  Quantum 
Caribe, Inc.  He was promoted t o  Vice Pres iden t  i n  June 1984. P r i o r  t o  j o i n i n g  ; 

4 Quantum, Mr .  Nazar io  served t e n  years  w i t h  D i g i t a l  Equipment Corporat ion,  most , 
r e c e n t l y  as Area Resources Manager f o r  t h e  es tab l i shment  o f  a  D i g i t a l  
manufactur ing ope ra t i on  i n  Mexico. 

1 

1 
-30- I 
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QUANTUM 

C o r p o r a t i o n  

1 Steve B e r k l e y  

1 Quantum ( 3  yrs . )  

T revor  Binns / Dave Brown Don Hu iz ingh  Ray Weadock 

Qume ( 5  yrs . )  
V.P., General Manager 
Memory Products  D i v i s i o n  

I I - 1 
DIRECTOR 

SALES 
V.P. 

FINANCE/ 
ADMINISTRATION 

Raychem ( 1 1  y rs . )  

Joe l  H a r r i s o n  

Quantum ( 4  yrs . )  

I 

Quantum ( 4  yrs . )  

P r i c e  Waterhouse ( 6  yrs . )  

Dale Hi a t t  

Quantum ( 2  yrs . )  

EXEC. V.P. 
OP ERAT I ON S 

Shugar t  ( 7  y r s  .) 

Hayes Microcomputer  V i s i c o r p  ( 3  yrs . )  
( 2  yrs.1 

H igh- tech  companies 
Consumer companies (10  y r s . )  
(22 yrs.) 

DIRECTOR 
MARKETING 

Shugar t  ( 2  y r s . )  Hewlet t -Packard (16  yrs . )  

I 1 

Hewlet t -Packard ( 4  yrs . )  

V.P. 
ENGINEERING 

V.P. 
MANUFACTU- 

RING 



Plus Management P r o f i  1  es 

Donald 3.  Huiz ingh D i  r e c t o r  o f  Marke t ing  

Don Huiz ingh j o i n e d  Plus as D i r e c t o r  o f  Marke t ing  i n  A p r i l ,  1984. He was 
p r e v i o u s l y  employed by Hayes Microcomputer Products,  Inc., a  manufacturer  o f  
da ta  communications p roduc ts  f o r  persona1 computers, as D i r e c t o r  o f  Marke t ing  
and Sales f rom Ju l y ,  1982 t o  February, 1984. P r i o r  t o  t h a t  t ime, Mr.  Hu iz ing t  
h e l d  var ious  marke t ing  management p o s i t i o n s  w i t h  t e c h n i c a l l y - o r i e n t e d  consumer 
products  companies and o i l  companies f o r  twenty-two years. 

Raymond L. Weadock D i r e c t o r  o f  Sales 

Ray Weadock j o i n e d  P lus  as D i r e c t o r  o f  Sales i n  August, 1984. He was 
p r e v i o u s l y  employed by V i s i c o r p  from Ju l y ,  1981 t o  June, 1984, l a s t  se rv i ng  a$ 
Na t i ona l  Sales Manager. P r i o r  t o  t h a t  t ime, Mr .  Weadock h e l d  va r i ous  sa les  
management p o s i t i o n s  w i t h  h i  gh-technology companies f o r  t e n  years. 

-30- 
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QUANTUM F I NANC IAL SUMMARY 
( $  M i l l i o n s  Except Per-Share Amounts) 

Net Income Earnings (Losses ) 
F i sca l  Year Revenue (Loss) Per Share 

1982 
1 Q $ 04 8 (09)  $ (049) 
2 Q 2.1 (02)  (010) 
34 3.3 ( - 4 )  (021) 
44 7.9 1.6 -24 

Year End $ 13.7 $ - 2  $ .03 

Year End $ 41.8 $ 7.8 $ .96 

Year End $ 67.0 $ 10.7 $ 1.12 

-- - 

Year End $120.4 $ 21.0 $ 2.19 

'Includes ex t rao rd ina ry  c r e d i t  of $814,000 o r  $.lo per share f o r  t a x  bene f i t  of 
l oss  carryforwards. 

F i  nsumm 
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/ Research Bulletin 

Thomas T. Roonev August 29, 1985 
DJIA: 1331.09 
SPII: 209.89 

QUANTUM CORPORATION (QNTM-23)* 

Reemphasis of Rc?commendation 

Earnings Per Share P/E Ratio 
52-Week Range - 1985 1986E 1987E 1986E 1987E - - Dividend 

31-16 $2.1 9 $2.20-2.25 6 3  50 10.3 6.6 Nil 

Shares outstanding: 9.6 million Market capitalization: $221 million 

Note: Fiscal year ends Match of the fol low~ng year 

We are highlighting our recomniendation of Quantum because the risk of a difficult second 
quarter (September) and third quarter (December) is now well known, quantifiable, and, 
in our opinion, discounted, while the potential for accelerating earnings over 1986-87 
is not. The potential for weakness has overhung the stock for some time because of the 
generally soft demand in the industry and the transition that the company has been in 
while developing new products. 

We base our emphasis of Quantum on the following: 

1 .  The risk engendered by new products is largely behind Quantum, with the first of the 
new products ("Hardcard") slated for volume shipment late in September. The new 
products represent increniental rsvenue for Quantum, taking the companv above and 
below its traditional market (the mid-range 20-40 megabytes). 

2. We believe that the rnajor element in the company's second-quarter shortfall--delayed 
orders from DEC--.is a short-term macro phenomenon that should be corrected through 
normal inventory workdown over the next 90 days. DEC represented 15% of fiscal 1985 
revenues and better than 20°/~ of first-quarter 1986 as DEC ramped for the new 
MicroVAX 11. About 65-70% of the drives go into the older, economically sensitive 
PDP-11 line and the other 30-35% into the MicroVAX. Inventory adjustment will 
result from continued growth in MicroVAX II shipments, or firming in PDP orders, or 
both. 

"DONALDSON. LUFKIN & JENRETTE SECURITIES CORPORATION MAKES A MARKET IN THlS SECURITY AND HAS PERIODIC POSITIONS IN 
THlS SECURITY IN CONNECTlOFu WlTH THlS ACTIVITY 

@ Donaldson, L u f k ~ r i  & Jenret te S e c u r ~ t ~ e s  C o r p o r a t ~ o n ,  1985 

A d d ~ t ~ o n a l  ln format lon I S  ava~lable upon request 

THlS REPORT HAS BEEN PREPARED FROM ORIGINAL SOURCES AND DATA WE BELIEVE TO BE RELIABLE BUT WE MAKE NO REPRESENTATIONS 
AS TO ITS ACCURACY OR COMPLETENESS DONALDSON LUFKIN & jENRETTE SECURITIES CORPORATION ITS AFFILIATES AND 
SUBSIDIARIES AND/OR THEIR OFFICERS AND EMPLOYEES MAY FROM TlME TO TlME ACQUIRE HOLD OR SELL A POSITION IN THE 
SECURITIES MENTIONED HEREIN UPON REQUEST WE WILL BE PLEASED TO FURNISH SPECIFIC INFORMATION IN THlS REGARD IF 
DONALDSON LUFKIN & JENRETTE SECURITIES CORPORATION IS USED I N  CONNECTION WlTH THE PURCHASE OR SALE OF ANY SECURITY 
DISCUSSED IN THlS REPORT OONALDSON LUFKIN & JENRETTE SECURITIES CORPORATION MAY ACT AS A PRINCIPAL FOR ITS OWN 
ACCOUNT OR AS AGENT FOR BOTH THE BUYER AND THE SELLER 



3. Quantum represents one of the most leveraged, yet diversified, plays in the camp 
industry. It enjoys cyclical exposure from the OEM nature of its business, its 
broad customer base (DEC, Wang, Nixdorf), and new product thrust. We expect a 
cyclical pickup in the second half of 1985. At the same time, it possesses the 
disinflationary characteristics of rising unit growth and high return on operating 
assets. In fact, Quantum's return on operating assets is the highest in our group 
at nearly 70%. 

4. We believe that the company may, on any weakness, enact an open-market 
~ tock~purchase  program to  satisfy option commitments. It would represent only a 
marginal investment for the company because most of the options are exercisable 
$17 or higher and comes at a time when Quantum is generating a sizable positive 
operating cash flow. Cash and marketables totaled $52 million as of June 30. 

We estimate flat earnings for fiscal 1986 (March) of $2.20-2.25 per share ($2.19 in 
fiscal 1985), with down comparisons in both September and December. The September 
quarter should post earnings of $0.35-0.40 per share versus $0.49, while December sho 
come in at $0.50-0.55 versus $0.62. With the full effect of new products expected in  
the March quarter, earnings momentum should return and carry through calendar 1986- 
Our fiscal 1987 estimate is $3.50. 

Thomas T. Rooney 
(212) 504-4266 



QUANTUM 
(QNTM - OTC) 

GING G R O M  ~ugust 19, 1985 

AC cent 52-Week Earnings Per Share Price/Earnings 
price Price Range Div Yield 1985A 19863 19873 19863 19873 

30 - 16 -- -- $2.19 $2.20 $3.50 10.0 6.3 

Common Stock: 9.6-million shares outstanding 

DIGITAL EQUIPMENT CUTS ORDERS; ESTIMATES REDUCED 

~igital Equipment has cut its orders for Quantum disk drives for the 
September quarter, primarily for inventory reasons. We have therefore 
reduced our estimates for Quantum for that interval from $32-million 
in revenues and $0.50 in per share earnings to $28-million and $0.38, 
respectively. Our full-year forecasts (fiscal year ends in March 
1986) are now $142.5-million in sales and $2.20 in profits, down from 
$153-million and $2.55 per share, respectively. Our fiscal 1987 pro- 
jection remains at $3.50, however, and, in view of the modest valua- 
tion on the stock, this analyst continues to consider Quantum attrac- 
tive for purchase. 

The computer manufacturer indicated that end-demand for its Micro 
PDP-11, MicroVax, and Rainbow systems is strong, in aggregate. No 
"significant" shift in market share has occurred between Quantum and 
Micropolis in sales of disk drives for the MicroVax 11, although the 
latter firm suggests that it has made some gains. 

Digital Equipment emphasized a strong desire to fulfill a three-year- 
old goal of improving inventory turnover and suggested that, this 
year, the ratio could rise from the 2.1 of prior years to about 2.3. 
Such an improvement implies a reduction in buffer stocks and may thus 
have positive as well as negative consequences. Should demand for the 
microprocessor-based, low-end programs exceed Digital's estimate, the 
computer manufacturer may have to increase orders to both of its sup- 
Pliers immediately. 

We believe most original-equipment-manufacturer (OEM) and virtually 
all the larger, multi-user, end-user MicroVax configurations will 
incorporate the high-capacity Micropolis product. Single-user/very- 
small-multi-user configurations and expansions, however, are likely to 

G M 0 R 4 v D w  fi BASED UPON INFORMATION AVAILABLE TO THE PUBUC. NO REPRESENTATION IS MADE THAT ITIS ACCURATEOR COMPLETE. MORGAN STANLEY & CO. INCORPORATED AND 
@ERS ASSOCIATED WITH IT MAY HAVE POSITIONS IN, AND MAY EFFECT TRANSACTIONS IN. SECURITIES OF COMPANIES MENTIONED HEREIN AND MAY ALSO PERFORM OR SEEK TO PERFORM 
m V L s r ~ ~ ~ ~  BANKING SERVICES FOR THOSE COMPANIES 



MORGAN STANLEY 
-2- 

employ a mix of Quantum and Micropolis drives, and the split could 
well be in Quantum's favor. In our opinion, the Micro-PDP-11 w i l l  
continue to be the most important of Digital's programs for Quantum 
although, if the MicroVax 11 is as successful as some anticipate: 
Digital Equipment could once again account for 20% to 25% of Quantmts 
revenues (versus our estimate of under 11% in the September quar te r )  

 avid K. Moy 
(212) 974-4440  

Within the last three years, Morgan Stanley & 
managed a public offering of the securities of Qu 

Co. I 
antwn 

3 co- 

Morgan Stanley & Co. Incorporated makes a market in the securities of 
Quantum. 

Morgan Stanley & Co. Incorporated has a trading position and holds 
options in the securities of Digital Equipment. 

Additional information on recommended securities is availaLle "n re- 
quest. 

/ 
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MORGAN STANLEY & CO. 

1251 AVENUE OF THE AMERI'~' 

INCORPORATED 
NEW YORK, NEW YORK 1@20 
(212) 974-4000 



Robertson, Colman & Stephens 

QUANTUM CORPORATIOW 

On August 14, Quantum announced an anticipated 10-20% sequential decline in revenues 
for its second fiscal quarter ending September 30. We understand reductions in deliveries 
to DEC underlie the slowup in what was already expected to be a "difficult transition 
quarter" prior to the commencement of shipments of two major new product lines. We 
believe that Quantum's shipments to  DEC in the June quarter reached peak levels, which 
we estimate totaled $7 million, or about 20% of revenues. We believe that DEC built 
inventories in the June quarter in  anticipation of its traditional June fiscal year-end "fire 
sale." We understand that DEC has since ended its fire sale and wil l  probably maintain 
inventories in line with current shipment rates. 

DEC uses Quantum's Q500 5 114-inch drives (primarily the 40-megabyte version) in its 
Professional series of microcomputers, the MicroPDP I I, the MicroVAX I, and the entry- 
level version of the new MicroVAX I1 (see our report dated April 29, 1985). With the 
exception of the MicroVAX I, which should fade into obscurity, we expect DEC to 
continue to be a customer of Quantum's for the indefinite future. Demand for Quantum's 
drive for the MicroVAX II is the biggest unknown, as the mainstream version of this 
product uses the Micropolis 85-megabyte drive. Initial indications are that 20-30% of the 
systems will go out with Quantum drives. 

With the shortfall putting second quarter sales in  the $27-30 million range, we anticipate 
that EPS wil l  be in the $0.35-0.40 range, somewhat below the $0.49 reported a year ago. 
In the third quarter two new products, the Q200 and the Plus Hardcard, will begin to ship 
(see our report dated June 1 1, 1985). While the Q200 will be in the design-in phase with 
most customers and thus generate nominal estimated revenues of $I  million, we 
understand that initial Hardcard demand by computer dealers is in excess of planned 
production capacity. As a result, our prior estimates of $5 million in third quarter 
revenues from Plus may prove low by as much as 50%. With Plus net margins equal to 
overall corporate margins, the Hardcard cou Id largely compensate for any continued 
softness from DEC. Plus should continue its growth in the fourth quarter, supplemented 
by incremental revenues of $5 million or more from the Q200. Given the uncertain 
demand from DEC and the steep growth at Plus, fiscal 1986 earnings could fall anywhere 
in a range of $2.05-2.35. For fiscal 1987, with Q500 revenues of reduced importance, our 
earnings estimate remains $3.45 per share. While we suspect that the stock may not 
outperform the market until we are past this difficult transition quarter, we continue to 
regard Quantum, at 7.1 times calendar 1986 estimated earnings, as attractive for those 
investors with a long-term investment horizon. 
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Robertson, Colman & Stephens 

March F Y  QIA 

Revenues (M M) $34.0 
Operating lncome (MM) 7.2 
Operating Margin 2 1.2% 
Pretax lncome (MM) $ 8.2 
Pretax Margin 24. 1% 
Tax Rate 30.0% 
Net Income (MM) $ 5.7 

Fiscal 1986E 
Q2E - Q3E Q4E 

$30.0 $35.0 $42.0 
4.1 6.5 8.6 

13.6% 18.4% 20.4% 
$ 5.0 $ 7.4 $ 9.5 

16.8% 21.1% 22.6% 
30.0% 30.0% 30.0% 

$ 3.5 $ 5.2 $ 6.7 

Year 

Earnings Per Share $0.60 $0.36 $0.54 $0.69 $ 2.20 
vs. F 1 985 0.45 0.49 0.62 0.63 2.19 

BLAKE L. DOWNING 
August 29, 1 985 
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RESEARCH NOTES 

I N D ~ S T R Y  : Microcomputers 

OPINION: HOLD 
+ 

52 Week 

ANALYST: Paul A.D. Evans 
DATE: August  26, 1985 

QUANTUM CORPORATION 
{QNTM - OTC) 

Shares Return Book 
Revs Net 01s on avg Value 

price Pr. Ra e FY Mar EPS PIE (MIL) hbrqin (MIL) 6qui ty PI% Div. 
1987E $2.85 8 . 1 ~ 9 2 0 3  13.6% 9.6 20.4%$15.40 -0- 
1986E 2.25 10.2 149 14.5 9.6 19.6 12.60 -0- 
1985A 2.19 10.5 120 17.4 9.6 29.4 8.50 -0- 

Current Y ie ld :  0.0% Pro jec ted Secular Gwth Rate: 25% 
Urrent hkt. Czp ($MIL): $214M P r i c e I G ~ r r e n t  Book Value: 2 . 7 ~  
Ins t i t u t i ona l  Omership: 52% (Irrrent Mct Cap11986 Revenues: 1 . 4 ~  
Insider C h e r s h i p :  40% 1986 PIElProj.  Growth Rate: 0 . 4 ~  
Avg. hb. Trading Vol.(MIL): 1.5M Long-Term Debt ITota l  Cap i ta l :  U9 

An order cancellation by a la rge customer has caused management t o  announce a 
10% to 20% sales shor t fa l l  in the  c u r r e n t  quar ter .  In ou r  view, the  reaction 
in the stock p r i c e  b r i n g s  Quantum back to  a level where purchases can b e  
contemplated, a l though o u r  bel ie f  t ha t  the  stock could fa l l  to  $20 in the 
near-term causes u s  t o  re ta in  a HOLD r a t i n g  fo r  t he  present.  

The longer term implication o f  t he  o rde r  cancellation fo r  the  Q500 series 
drives i s  tha t  sales o f  t h i s  p roduc t  are now past  thei r  peak. Management's 
expectations are tha t  sales could fa l l  by 50% during the n e x t  12 months. The 
Outlook for FY87 therefore res ts  on the  Plus Hardcard and the  Q2OO 85 
megabyte dr ive.  Both  p roduc ts  are  receiv ing an enthusiast ic reception in 
advance of shipment, but there  i s  inevi tably uncer ta in ty  about the  actual 
rate o f  sales g rowth  they w i l l  achieve. 

Our estimates assume tha t  in 1987 (1)  Q500 sales wi l l  fa l l  to  60,000 uni ts ;  
( 2 )  Q2OO sales w i l l  reach 50,000 uni ts ;  and (3)  Plus Hardcard sales w i l l  
reach 150,000 units.  A t  th is  stage, these numbers could b e  subject t o  
Significant revision, no t  least because if the  Datacard becomes a major 'hit' 
product, it could achieve substant ia l ly  h ighe r  penetrat ion of t h e  2.3 mil l ion 
IBM PC's at  which it i s  targeted. 

In the longer term, t h e  indicat ions are  tha t  management is  at tempt ing t o  
broaden the  company's p r o d u c t  l ine to  ensure more stable growth.  The 
engineering workforce is  to  b e  increased f rom 106 t o  120 engineers, and 
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Quantum Corporation S. G. Warburg, Rowe E Pitman, Akroyd lnc, 

several new development projects are to be started. These projects ,,, 
likely to include (1) a second generation hardcard; (2)  a follow up to th 

e Q200, probably a 170 megabyte d r i ve  with sl ightly lower access time; and 
possibly (3) a substantially h igher capacity 5-114 inch dr ive in the region 
of 300 megabytes. One o r  more of these products could be introduced before 
the end of calendar 1986 and could therefore contr ibute to FY87 (not included 
in our projections 1. 

Gross Margin 

RED 
Marketing 
GEA 

Total @. Costs 
w e r a t i n g  P r o f i t  
Int. (Exp. 11 lnc. 

Pretax P r o f i t  
Taxation 
Net lncane 

Avg. Shares 01s 

Sales 

Gross  margin 
RGD 
hbrket ing  
GEA 

Total @. Costs 
w e r a t i n g  P r o f i t  
Int. (Exp.) lncane 

Pretax Prof  i t 
Taxat ion 
Net lncane 
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Company 

QUANTUM MAJOR OEM CUSTOMERS 
October, 1985 

Quantum 
Product 

0 EM 
Product ( s )  

- 

Alpha Microsystems 4540 

A l t o s  Computer Systems Q 540 

Convergent Techno1 og i  es 02020, 42040 
4540 

Daisy Systems 42080 

D i g i t a l  Equipment Corp. 4540 

I n t e l  4540 

Ni x d o r f  42020, 42040 

Tandy 4540 

Wang Labora to r ies  Q540 

Xerox 

A l t o s  486, 580, 586, 986 

I  W S (Burroughs 620) 
NGEN (Burroughs B25) 

Log i c i an  

Pro fess iona l  380, M i c ro  PDP-11, 
MicroVax I ,  MicroVax I1  

I n t e l  2861310, 861310 

N i  x d o r f  8000 Ser ies  

Tandy 6000 

P ro fess iona l  Computer, Advanced 
Profess ional  Computer, OIS 60, 
VS 15 

S t a r  wo rks ta t i on  
6085 wo rks ta t i on  

Majcust  
10185 



PLUS DEVELOPMENT CORPORATION 
Computer Re ta i  l e r s  

October, 1985 

Company Number o f  O u t l e t s  
- -- 

Bas ic  Computer 

Business1 and 

Compumark 

Compushop 

Computercraf t  

Computerease 

ComputerLand 

Computerworks 

Fu tu re  In fo rmat ion  Systems 

Inacomp Computer Centers 

M o r r i s  Dec i s i on  Systems 

PacTel I n f o  Systems 

- -  - 

10 

54 

15 

52 

5 5 

6 

562 (U.S.) 

2 

2+ 

3 9 

1 

7 

PLUSCUST 
10185 









;Itelligent Disk Drives 
Key Features 
Interface 

Industry standard host interface - ANSIISCSI 

Data Integrity 
Reed-Solomon ECC 
One 17 bit burst error correction 
Three burst error detection 
Patented AIRLOCK@ and landing zone 
Automatic retry for read disk errors 
High performance in-line sector defect skipping 
Buffer memory parity 
Reassignment of new defective sectors without need 

to reformat 
Probability of not recovering data: 1 lost sector in lOI4  

bits read 
Probability of miscorrected data: 1 bad sector in 1021 

bits read 

High Performance 
Integrated SCSI controller 
53 and 80 megabytes formatted capacities 
Readlwrite with a 1:1 interleave operation 
Full disconnect/arbitrationlreconnect capability 
SCSI Copy command capability 
Dual port 16K byte FIFO data buffer 
Transparent defect mapping 
SCSI bus data transfer rate: up to 1.0 Mbyteslsecond 
Average access time of (30 milliseconds 
25,000 MTBF POH 
Powerful self-diagnostic capability 

Operation 
512 byte sector format 
Logical block addressing 
Multiple block data transfer up to 64K blocks 
Support for logical block sizes of 512,1024, or 2048 

Disk Drive Architecture 

Capacity (formatted) 53 MB 80 MB 
Heads 4 6 
Disks 2 3 
Format 32 sectors x 512 bytes 
Backs 3,292 4,938 
TPI 876 
BPI 20,000 
FCI 15,000 
Encoding scheme RU 1,7 

bytes 



4200 SCSI Command Set 
Test Unit Ready 
Rezero Unit 
Request Sense 
Format Unit 
Reassign Block 
Read 
Write 
Seek 
Inquiry 
Mode Select 
Reserve 
Release 
COPY 
Mode Sense 
StartlStop Unit 
Receive Diagnostic Results 
Send Diagnostic 
Read Capacity 
Compare 

Physical Specifications 
Height: 1.63 in.14.14 cm. 
Width: 5.75 in.114.6 cm. 
Depth: 8.05 in.120.44 cm. 
Weight: 3.5 lbs.11.6 kg. 
50 pin dual in-line ANSIISCSI connector 
4 pin industry standard power connector 

Environmental Specifications 
Operating Non- 

Operating 

Temperature 4OC to 50°C -40°C to 70°C 
Humidity 

(non-condensing) 8% to 85% RH 5% to 95% R H  
Altitude up to 3 krn up to 10 km 

Power Requirements 
+ 5 VDC Q 1.8 A (MAX) 
+ 12 VDC Q 2.9 A (MAX) 

Preliminary specifications. Subject to change without notice. 
4200 Series is a trademark of Quantum Corporation. 
AIRLOCK is a registered trademark o f  Quantum Corporation. 
003 5.OM 10185 
Copyright 1985. Quantum Corporation. Printed in the U.S.A. 

@ 
Quantum Corporation 1804 McCarthy Blvd., Milpitas, CA 95035 (408) 262-1100 I '1 
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Eastern Regional Sales Office: (603) 893-2672 
Western Regional Sales Office: (408) 980-8555 
European Sales Office: (49) 611-6666197 Telex 841 417166 
Quantum products are distributed in the United States by Arrow Electronics. 
'AIRLOCK is a trademark of Quantum Corporation 
BQ2000 Series and G O O  Series are registered trademarks of Quantum Corporation. 
@Copyright 1994 Quantum Capomtion 004 4/84 10M Printed in the U.S.A. 



8" F&ed Disk Drives 



-Ring magnet and two Hat- . Winchester lubricated mag- plate magnetic smcture 
netic iron oxide coating on a -Single-phe moving coil 
200mm diameter aluminum -Two-bearing structure 
substrate -Two-phase driver 
5.33 megabytes electronics 
(unformatted) of data per . Statically-balanced structure 
disk surhce for high mechanical stability 

¤ 412 tracks w r  disk surface and maximum vibration 

Read/ Write Heads resistance 
Low power consumption ' Winchester (IBM 33/10) type m Average access time up 

flying heads to 20% faster than stepper 

! 
Low mass/low load force motor actuators 
Reliable contact start/stop 
operation Optical Track Position 
Heads return to a "fail-safe Kincoder 

zone" during power- . Track positioning resolution 
OK an shipping better than 40 micro-inches 

Air Filmtion System 
Reliable glass reticle/LED/ 

Disks and read/wdte heads photodiode technology 
fully sealed in clean air Temperature Gnnpensation 
chamber Servo 
Rerculating air system with Direct track position feed- 
absolute filter back from disk surface 
Absolute breather air filter . Transparent to controller and 
permits ressure equalization host system 
with a d i e n t  air without . Track location codin 
contamination embedded between kst  

inter-record gap and index Rotary Moving Coil Actuator . Pure torque motor with . Microproc-r-controlld balanced forces to maximize &bration of optical sack bearing life sition reference from servo Simple construction P" eedback once each revolution 

Performance 

Capacity 
Unfonnatted 

per dtive 10.66 Mb 21.33 Mb 32.00 Mb 4 2 . a  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 8.40 Mb 16.80 Mb 25.20 Mb 33.60 Mb 
per s u i k e  4.20 Mb 4.20 Mb 4.20 Mb 4.20 Mb 
per track 
per sector 
sectors/ track 

Transfer rate 4.34 Mbitslsec 4.34 Mbi~s/.wc 4.34 MbiLs/.sec 4.34 Mbi~q/sec 
Access t h e *  

Ttack to track 15 ms 15 ms 15 ms 15 ms 
Average 55 ms 60 ms 60111s 65 ms 
MaKimurn 100 ms 100 ms 100 ms 105 ms 
Avg. latency 10 ms 10 ms 10 ms 10 ms 

*Typical at nominal temperature and power 

Functional 

Rotatianal speed 
Recordhg density 
Flux density 6600 fci 6600 fci 6600 fci 6600 fci 
Track density 
Cylindem 
mcks 
Read/Write heads 
Disks 1 2 3 4 

Quantum Corporation 
Corporate Headquarters: 1804 McCarthy Blvd., Milpitas, CA 95035 
(408) 262-1100 TWX 910-338-2203 
Eastern Region Sales Office: (603) 893-2672 
Western Region Sales Office: (408) 980-8555 
European Sales O5ce: (49) 611-6666197 Telex 841 417166 
Quantum products are distributed in the United States by Arrow E l m  
@Q2000 Series is a registered trademark of Quantum Corporation. 
@Copytight 1984 Quantum Corporation Printed in the l1.S.A. 001 4/84 5M 





urn Maaaket/Produc Focus 

Plus 

OEM Multi-User 
Small (2-8 users) Large (8+ Users) 

Altos 586 File Servers 
Low-End Wang OIS 60 "Super" Micros 

Single User DEC Micro PDP 1 1 

CAD/CAE 

Professional 

Workstations 



IBM and Compatibles Installed Base 
Floppy vs. Hard Disk Drives 
Installed units in millions 

€3 Total systems 
Floppy 

H Hard disk 
3.2 Million 



OEM Microcomputer Markets 
2.5 

(Size and Growth) 
2.1 

Mult i-User High-End 
CAGR = Compound Annual Growth Rate &turn 

- 

0 - - - s 0.5 

CAGR , 0 

0 ' m 5  - 

0- 
1984 





COMPETITION - 5 1/4-Inch OEM WINCHESTER DISK DRIVES 
20 - 100 MEGABYTES (Unformatted unless noted) 

Capacity Media Actuator Avg. Access OEM Price 
(MB) Technology Technology Time (ms) Qty. 100 Company Product 

Thin Film 
Oxide 

I1 

n 

n 

Band Stepper 
Rotary Torque 

I1 

n 

H 

CDC 

FUJITSU 

Wren I 
Wren I1 

Oxide 
I1 

Rotary Voice Coil 
I1 

Oxide 
I8 

I1 

U 

n 

Rotary Stepper 
11 

Rotary Voice Coil 
I1 

11 

HITACHI Oxide 
II 

Band Stepper 
u 

Rotary Voice Coil 
I1 

n 

MICROPOLIS Oxide 
I1 

I1 

I1 

n 

I1 

Thin Film 

Rotary Voice Coil 
n 

II 

Y 

I4 

n 

I1 

MR533( H ) 
MR535 (H) 
MR5310(H) 

MITSUBISHI Thin Film 
I1 

ll 

Rotary Voice Coil 
11 

11 

MAXTOR 

MINISCRIBE 

Thin Film Rotary Voice Coi 1 

Oxide 
I1 

Rack & Pinion Stepper 
II 

Linear Voice Coil 
I1 



COMPETITION - 5 1/4-Inch OEM WINCHESTER DISK DRIVES 
20 - 100 MEGABYTES (Unformatted unless noted) 

Capacity Media Actuator Avg. Access OEM Price 
(MB) Technology Technology Time (ms) Qty. 100 Company Product 

NEC 

QUANTUM 

- -- 

Oxide 
- -- 

Rotary Stepper 

53, 80 (formatted) 
2 1 
3 2 
4 3 

Sputtered 
Oxide In 

I1 

Rotary Torque 
II 

I1 

I8 

RODIME Oxide 
U 

I1 

I1 

I1 

Rotary Stepper 
U 

SEAGATE Oxide 
U 

Band Stepper 
I1 

Linear Voice )I Coil 

II Sputtered 

TANDON 

TOSH I BA 

Plated 
II 

Rotary Voice Coil 
Linear Voice Coil 

Oxide 
II 

Rotary Voice Coil 
U 

u 

Thin Film 
I1 

Rotary Stepper 
11 

Thin Film 
I1 

U 

n 

Rotary Voice Coil 
U 

n 

u 



PLUS DEVELOPMENT CORPORATION 
Competi t ive Products on P l  ug-In Boards 

October, 1985 

Company Product Capacity (MB ) Compat ib i l i t y  Reta i  1 P r i c e  Remarks 

J V C  JD-3812-M 10 IBM PC, XT N/A Announced a t  NCC '85 as 
an OEM product. 

Mountain Computer D r i  veCard 10, 20 IBM PC, XT, $ 995 (10MB) Requires two PC 
Compaq 286 and 1,195 (20MB) expansion s lo ts .  
Deskpro, AT&T 6300 Uses LaPine and NEC 

d r i  ves , Mountain 
con t ro l  1 ers  . 

PLUSCOMP 
10185 
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