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PRIVATE PLACEMENT MEMORANDUM 

COPY NO. 

CONFIDENTIAL 

$ 5  M I L L I O N  

QUANTUM CORPORATION 

T h i s  P r i v a t e  P l a c e m e n t  Memorandum r e l a t e s  t o  a  p r i v a t e  

p l a c e m e n t  b y  Q u a n t u m  C o r p o r a t i o n  t o  r a i s e  $5  M i l l i o n .  T h i s  

memorandum i s  f u r n i s h e d  o n  a  c o n f i d e n t i a l  b a s i s  t o  p r o s p e c -  

t i v e  i n v e s t o r s  a n d  may n o t  b e  q u o t e d ,  r e p r o d u c e d  o r  d i s t r i b u -  

t e d  w i t h o u t  t h e  p r i o r  c o n s e n t  o f  Q u a n t u m .  

O f f i c e r s  o f  Q u a n t u m  w i l l  b e  a v a i l a b l e  t o  p r o s p e c t i v e  

i n v e s t o r s  a n d  t h e i r  r e p r e s e n t a t i v e s  t o  a n s w e r  q u e s t i o n s  c o n -  

c e r n i n g  t h e  t e r m s  a n d  c o n d i t i o n s  o f  t h e  p l a c e m e n t  z n d  t o  v e r i f y  

t h e  a c c u r a c y  o f  t h e  i n f o r m a t i o n  c o n t a i n e d  h e r e i n .  

TH IS  MEMORANDUM I S  SOLELY FOR INFORMATION PURPOSES AND 

DOES NOT CONSTITUTE AN OFFER TO SELL SECURITIES.  NO PERSON 

I S  AUTHORIZED TO G I V E  ANY INFORMATION O R  MAKE ANY REPRESENTATION 

I N  CONNECTION WITH THE PLACEMENT THAT I S  NOT CONTAINED I N  TH IS  

MEMORANDUM. 

The  d a t e  o f  t h i s  Memorandum i s  A p r i l  1 5 ,  1 9 8 0 .  
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EXECUTIVE SUMMARY 

QUANTUM 
FOUNDED TO 
EXPLOIT 
LOW COST 
DISK DRIVE 
MARKET 

MARKET 
DIVIDED INTO 
HIGH 
PERFORMANCE 
AND LOW COST 
SEGMENTS 

Quantum Corpora t ion  was founded i n  February 1980 i n  o rder  t o  
e x p l o i t  a major o p p o r t u n i t y  emerging i n  t h e  low c o s t  d i s k  d r i v e  
market. The s i x  founders o f  Quantum have a broad background o f  
exper ience cove r i ng  a l l  aspects o f  t h e  low c o s t  computer 
p e r i p h e r a l  business ; general  management, marke t ing  , engi  nee r i  ng 
and manufactur ing. Most r e c e n t l y  t h i s  exper ience has been w i t h  t h e  
i n d u s t r y  l eade r  o f  l ow  cos t  d i s k  d r i v e s  - Shugart Associates.  
Founders o f  Quantum played a major r o l e  i n  product  development , 
manufac tu r ing  and marke t ing  o f  products  t h a t  c rea ted  t h e  0 E M 
market f o r  low cos t  memory products.  

The most dynamic high-growth i n d u s t r i e s  i n  t he  U.S. today  are i n  
t h e  business o f  i n f o r m a t i o n  processing. The computer i ndus t r y ,  
r e p r e s e n t i n g  $55 b i l l  i o n  a year ,  i s  doub l ing  i n  s i z e  every 3 t o  4 
years.  Most o f  t h i s  exp los i ve  growth comes from the  low cos t  
s e c t o r  o f  t h i s  i n d u s t r y .  Personal Computers, Small Business 
System.  id Word Process ing Products  are exper ienc i  ng annual i n -  
creases o f  35 t o  50%. 

Data s to rage  devices such as d i sk  d r i v e s  are an e s s e n t i a l  element 
o f  these low cos t  systems. As a r e s u l t  t he  demand f o r  low cos t  
d i s k  d r i v e s  i s  exp los ive.  

The h i g h  demand has drawn a number o f  companies i n t o  t h e  devel -  
opment o f  8 "  Winchester f i x e d  media d i s k  drives.These products  are 
based on t h e  mature IBM "Winchester"  technology, and o f f e r  s i g -  
n i f i c a n t  advantages i n  cos t ,  re1 i a b i l  i ty  and s i z e  compared w i t h  
competing memory products.  Most en t ran t s  i n  t h i s  f i e l d  have e l e c t -  
ed t o  develop h i gh  performance products  aimed a t  competing w i t h  
t h e  es tab l i shed  14 i n c h  d iameter  d i s k  d r i ves .  However, two com- 
panies, Memorex and Shugart Assoc ia tes have taken  a d i f f e r e n t  
d i r e c t i o n .  They have developed products  which p rov ide  a na tu ra l  
upgrade f o r  0 E M customers o f  f l o p p y  d i sk  d r i ves .  These products  
r e s u l t  f rom a focus on t h e  lowest  p o s s i b l e  cos t  and g rea tes t  
p o s s i b l e  c o m p a t i b i l i t y  w i t h  f l o p p y  d isks .  The r e s u l t  i s  products  
which leverage  t h e  advantage o f  t h e  technology w i t h  t h e  enormi ty  
o f  t h e  f l o p p y  d i sk  market. 

The f l o p p y  d i s k  market now exceeds 1 m i l l  i o n  u n i t s  per  year ,  and 
shipments are p ro jec ted  t o  double w i t h i n  3 years .  Most o f  t he  
products  which i nco rpo ra te  f l o p p y  d i s k s  can b e n e f i t  f rom t h e  
performance and re1 i a b i l  i t y  o f  t h e  low cos t  8 i n c h  d iameter  
Winchester products .  Because t h e  advantages can be obta ined a t  
l i t t l e  i nc rease  i n  cos t ,  demand f o r  f l o p p y  l i k e  f i x e d  d i sk  d r i v e s  
i s  ve ry  h igh.  Sales o f  those products  w i l l  exceed 4 hundred 
thousand u n i t s  i n  1984. Revenue f rom these sa les w i l l  be over $450 
m i l l  i on .  



QUANTUM Quantum w i l l  be t h e  t h i r d  company t o  i n t r o d u c e  a  low cost ,  f l o p p y  
THIRD d i s k  l i k e  Winchester product .  The Quantum product  i s  based on an 
COMPANY TO i n n o v a t i v e  combinat ion o f  mature techno1 ogies.  Th i s  unique des ign 
ENTER LOW r e s u l t s  i n  a  doub l ing  o f  t h e  da ta  reco rd ing  capac i ty .  The Quantum 
COST MARKET approach reduces by one h a l f  t h e  reco rd ing  media and r e a d l w r i t e  

heads r e q u i r e d  f o r  a  g iven  s to rage  capac i ty .  For  t h e  same reason 
more than  t w i c e  t h e  capac i t y  can be packaged w i t h i n  t he  phys ica l  
s i z e  o f  competing products.  Quantum's product  f a m i l y  i s  a  gener- 
a t i o n  ahead o f  t h e  products  o f  Shugart Assoc ia tes and Memorex. 

Sales o f  Quantum's products  w i l l  be made p r i m a r i l y  t o  0  E  M cus- 
tomers who a re  today us ing  8 - i nch  f l o p p y  d i s k  d r i ves .  Shugart 
Associ a tes  today dominates t he  f l o p p y  d i s k  d r i v e  OEM marketp l  ace 
w i t h  over 60% marketshare. They are p r o j e c t e d  t o  lead  t h e  compl i - 
mentary low cos t  8 - inch  f i x e d  d i sk  d r i v e  marketplace. 

Quantum w i l l  b e n e f i t  f rom the  market p o s i t i o n  o f  t h e  i n d u s t r y  
1  eader. Quantum's products  wi 11 be comple te ly  compat ib le  w i t h  
Shugart  Assoc ia tes '  products .  Shugart Assoc ia tes '  customers can 
cons ide r  Quantum as a  second source and Quantum has a  second 
source; a  va luab le  asset f o r  a  new company. Quantum's products  
w i l l  r e c e i v e  broad exposure and r a p i d  acceptance i n  t h e  market. 

QUANTUM ' S  
COMPATIBLE 
PRODUCTS A 
GENERATION 
AHEAD 

Quantum's product  i s  a  genera t ion  ahead o f  t he  o t h e r  e n t r a n t s  i n  
t h e  low cos t  8  i n c h  d i s k  market. For  t h i s  reason t h e  products  
cos ts  a re  a t  l e a s t  20% l e s s  than compe t i t i on  a t  a  g iven  s torage 
capac i t y ;  a d d i t i o n a l l y ,  t h e  t o t a l  s to rage  capac i t y  i s  2  t o  3 
t imes  t h a t  o f  compet i t i ve products.  These advantages are achieved 
w i t h  a  product  c o n f i g u r a t i o n  which i s  t o t a l l y  compat ib le  w i t h  t he  
p roduc ts  o f  t h e  i n d u s t r y  leader .  The same techniques and product  
designs wi 11 be appl i e d  t o  f u t u r e  product  c o n f i g u r a t i o n s  w i t h  
s i  mi 1  a r  r e s u l t s .  

Quantum's business p l an  i s  based on c a p t u r i n g  a  m d e s t  be share 
o f  t h e  low cos t  8  i n c h  d i sk  market. Sales are p r o j e c t e d  t o  14% o f  
t h e  t o t a l  market o r  $70 m i l  l i o n  i n  1984. The p l a n  p r o j e c t s  
d ramat ic  p r i c e  eros ion,  and assumes cos ts  t o  inc rease  a t  10% p e r  
yea r  due t o  i n f l a t i o n .  Even w i t h  these cons ide ra t i ons  Quantum 
cos t s  w i l l  pe rm i t  t he  company t o  compete agg ress i ve l y  and s t i l l  
ach ieve gross p r o f i t  g rea te r  than 40% and p re  t a x  p r o f i t  o f  more 
than  20% . 



EQUITY Quantum i s  seeking an e q u i t y  investment o f  $5 m i l  1 i on .  These funds 
INVESTMENT w i l l  be used by t h e  company f o r  product  development, p ro to t ype  
REQUIRED b u i  1 d, manufac tu r i  ng t o o l  i ng, market i n t r o d u c t i o n  and manufact - 
TO MEET u r i n g  s t a r t - u p  o f  t h e  product  through yearend 1981. A t  t h a t  t ime  
QUANTUM ' S t h e  company w i l l  : 
GOALS 

a Have completed development o f  i t s  f i r s t  product  
f a m i l y  

0 Have in t roduced t h e  product  t o  t h e  market 

Have es tab l i shed  a manufactur ing c a p a b i l i t y  i n  excess o f  40 d i s k  
d r i v e s  per  day 

0 Have a customer base i n c l u d i n g  severa l  l a r g e  r a p i d  growth 0 E M 
accounts 

Be sh ipp ing  products  a t  an annual r a t e  o f  $10 m i l  1 i o n  per  year  

0 Be ope ra t i ng  p r o f i t a b l y  

The f ounda t i on  w i l l  be es tab l i shed .  From t h i s  p o i n t  t h e  company 
w i l l  grow t o  become a major s u p p l i e r  o f  low cos t  d i s k  d r i ves .  The 
company's p r o f i t s  and va l  ue wi 11 con t inue  t o  increase,  p r o v i d i n g  
s i g n i f i c a n t  r e t u r n  t o  i t s  shareholders.  



MARKET INTRODUCTION 

STRONG 
GROWTH I N  
LOW END OF 
DATA 
PROCESSING 
MARKET 

COST OF 
PERIPHERALS 
BECOMES MORE 
IMPORTANT 
AS CPU COSTS 
DECLINE 

OPPORTUNITY 
FOR QUANTUM 

A s i g n i f i c a n t  development i n  t h e  data p rocess ing  i n d u s t r y  today i s  
t h e  s t r ong  growth o f  low cos t  segments o f  t h e  market. Local  c o n t r o l  
and p rocess ing  o f  data i s  an idea whose t ime  has come. I n  bo th  stand 
a lone systems and i n  work s t a t i o n s  connected t o  l a r g e  processors o r  
networks, t h e  t r e n d  i s  t o  c o n t r o l  and process data a t  t h e  s i t e  where 
i t  i s  used. The r e s u l t  o f  t h i s  t r e n d  con t inues  t o  be very  hea l t hy  
growth i n  smal l  business and word p rocess ing  systems, personal  com- 
pu te rs ,  i n t e l l i g e n t  t e rm ina l s ,  and ded ica ted  m in i  and mic ro  computer 
segments o f  t h e  rnarketpl ace. 

The t r e n d  toward low cos t  systems i s  w e l l  es tab l i shed  and w i l l  con- 
t i n u e  i n  t h e  1980s. The data p rocess ing  i n d u s t r y  today i s  very  much 
d r i v e n  by user  demand f o r  low cos t  products.  Th i s  i s  s i g n i f i c a n t l y  
d i f f e r e n t  f rom t h e  pas t  when t h e  i n d u s t r y  was s t r i v i n g  f o r  con- 
t i n u o u s  improvements i n  performance o f  high-end systems. The t r e n d  
toward  l o c a l  c o n t r o l  o f  data has in t roduced a  new c l ass  o f  user i n t o  
t h e  market who demands low cos t ,  a f f o r d d b l e  systems. 

Para1 l e l  i n g  t h e  move t o  lower  cos t  and d e c e n t r a l i z e d  data process ing 
i s  t he  demand t r e n d  t o  sma l le r  phys i ca l  s i z e  systems and components. 
Data and i n f o r m a t i o n  p rocess ing  dev ices a re  i n c r e a s i n g l y  used i n  
smal l  business o r  o f f i c e  s i t e s  where phys i ca l  s i z e  c o m p a t i b i l i t y  
w i t h  o t h e r  o f f i c e  equipment and f u r n i t u r e  i s  impor tant .  

Data p rocess ing  techno l  ogy has bo th  responded and c o n t r i b u t e d  t o  
these demand t rends.  Semi conductor  techno l  ogy has brought s i z e  and 
cos t  o f  c e n t r a l  processor (CPU) and main memory f u n c t i o n s  down dra- 
m a t i c a l l y  such t h a t  they  represen t  a  d i m i n i s h i n g  percentage o f  t h e  
t o t a l  cos t  o f  t oday ' s  systems. F i g u r e  1 (page 5 )  shows t h e  bas ic  
a r c h i t e c t u r e  o f  t y p i c a l  da ta  p rocess ing  systems, d e s c r i b i n g  key 
system elements and t h e i r  f unc t i ons .  Some low cos t  pe r i phe ra l  pro- 
duc ts  have been in t roduced bu t  r e d u c t i o n  i n  cos t  o f  these system 
elements has no t  y e t  approached t h e  magnitude o f  cos t  d e c l i n e  
achieved f o r  CPU and main memory elements. 

The cha l lenge  and f u t u r e  o p p o r t u n i t y  f o r  small l ower  cos t  systems 
r e s t s  l a r g e l y  w i t h  pe r i phe ra l  product  suppl i e r s .  
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MEMORY PERIPHERALS 

CATEGORIES A wide range of products  i s  a v a i l a b l e  t o  meet data process ing system 
OF DISK requi rements f o r  memory. Small s i z e  memory products  t o  f i l l  t h e  on- 
MEMORIES l i n e  random access mass memory f u n c t i o n  can be grouped i n t o  t h r e e  

ca tego r i es :  

a Floppy d i s k  d r i v e s  

- Of fered i n  8 - i nch  (s tandard)  and 5-1/4- inch (m in i  ) removable 
d i s k e t t e  media 

a Removable media r i g i d  d i s k  d r i v e s  

- O f fe red  i n  14- inch diameter removable r i g i d  d i sk  media 

a F ixed  d i s k  d r i v e s  

- O f fe red  i n  14- inch and 8 - i nch  non-removable r i g i d  d i sk  media 

F igures  2 and 3 (pages 7, 8 ) show comparisons o f  key char- 
a c t e r i s t i c s  o f  computer memories. 

USES OF 
DIFFERENT 
DISK 
TYPES 

Floppy d i sk  d r i v e s  are by f a r  t he  most p reva len t  memory pe r i phe ra l  
i n  smal l  l ow cos t  systems. F lopp ies  o f f e r  low cos t ,  random access 
s to rage  o f  up t o  1.2 megabytes ( m i l l i o n  charac te rs  o f  data) .  Ad- 
d i t i o n a l l y ,  f l o p p i e s  o f f e r  t h e  advantage o f  ve ry  low cos t  (under 
$10) removable media f o r  i npu t / ou tpu t  ( I /O) ,  o f f - 1  i ne storage,  and 
da ta  in te rchange between systems. 

H igher  cos t  removable media r i g i d  d i sk  d r i v e s  a re  used i n  l a r g e r  and 
more c o s t l y  computer systems. Today's removable r i g i d  d i sk  d r i v e s  
o f f e r  h i gh  performance random access s to rage  o f  f rom under t e n  t o  
severa l  hundred megabytes. 

The use o f  f i x e d  d i s k  d r i v e s  i s  i n c r e a s i n g  i n  smal l ,  low cos t  
systems. They o f f e r  low cost ,  h i ghe r  r e l i a b i l i t y ,  capac i ty ,  and 
performance than  p r e v i o u s l y  u t i l i z e d  f l o p p y  d i sk  d r i ves .  Small f i x e d  
d i s k  d r i v e s  today s t o r e  from f i v e  t o  f i f t y  megabytes on media sealed 
i n s i d e  t h e  d r i v e .  

LOWEST COST The lowes t  cost  markets f o r  i n f o r m a t i o n  s to rage  products  tend t o  be 
PRODUCTS USE served w i t h  mature technology. New techno l  og ies  a re  general l y  
MATURE in t roduced  when h i  gh performance and new f u n c t  i on have t h e  g rea tes t  
TECHNOLOGIES va l  ue. The successfu l  technol  og ies  are then extended t o  broader and 

broader  markets where t h e  h i gh  volume usage f u r t h e r  reduces cost .  As 
a  technology matures, i t  i s  con f i gu red  i n t o  products  which p rov ide  
t h e  lowest  cos t  f o r  a  g iven  f unc t i on .  Th is  i s  t r u e  w i t h  "Winchester"  
d i s k  technology now being in t roduced i n  lower  cost  f i x e d  d i s k  d r i v e  
products.  



COST PER BYTE VS ACCESS TIME 

FIGURE 2 
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DRIVE COST VS CAPACITY 

FIGURE 3 



FIXED DISK DRIVES 

"WINCHESTER" 
FIXED DISK 
PRODUCTS 

LOW COST-HIGH 
PERFORMANCE 
DRIVE CLASSES 

HIGH 
PERFORMANCE 
PRODUCTS 

With t he  ma tu ra t i on  o f  IBM Winchester head and media technology, 
f i x e d  d i s k  d r i v e s  have become w i d e l y  accepted products  i n  a  broad 
range o f  capac i ty ,  performance and cos t  l e v e l  s. Winchester f i x e d  
d i s k  d r i v e s  today p rov ide  s ing1 e  s p i n d l e  ( r o t a t i n g  d i sk  assembly) 
c a p a c i t i e s  f rom over 300 megabytes i n  l a rge ,  h i gh  performance d r i v e s  
t o  under f i v e  megabytes i n  smal l ,  low cos t  and lower  performance 
d r i ves .  Four teen- inch diameter d i s k  d r i v e s  a re  more cos t  e f f e c t i v e  
i n  l a r g e  capac i t y  memories, w h i l e  8 - i nch  d i s k  d r i v e s  a re  more cos t  
e f f e c t i v e  i n  sma l l e r  capac i t i es .  The s t r onges t  emerging market i s  
f o r  small s i ze ,  lower  cos t  d r i v e s  used i n  low cos t  da ta  process ing 
systems. F igu re  4  (page 10)  out1 i n e s  key a t t r i b u t e s  o f  Winchester 
techno1 ogy and descr ibes represen ta t  i ve f i x e d  d i s k  d r i v e  products.  

Use o f  8 - inch  d i sk  d r i v e s  i s  i nc reas ing  i n  systems needing up t o  40- 
50 megabytes o f  on-1 i ne random access mass memory. The h ighe r  cos t ,  
sometimes h ighe r  performance, l a r g e r  phys i ca l  s i z e  and h ighe r  power 
requi rements o f  14- inch d i sk  d r i v e s  are becoming l e s s  a t t r a c t i v e .  A 
key b e n e f i t  a v a i l a b l e  w i t h  8 - inch  d r i v e  designs i s  t h e  system 
performance and re1 i a b i l  i t y  advantages o f  a  f i x e d  d isk  d r i v e  i n  a  
phys i ca l  s i z e  compat ib le  w i t h  8 - i nch  f l o p p y  d i sk  d r i ves .  

E i g h t - i n c h  f i x e d  d i s k  d r i v e s  a v a i l a b l e  today f a l l  i n t o  two major 
c l  asses r e f  1  e c t  i ng t h e i  r p r i  na ry  product  o b j e c t i v e s  : 

1. H i  gh Performance 

o Average access t ime  l e s s  than 50 m i l l i s e c o n d s  (ms) 
H igh  capac i t y  10 t o  50 megabytes (MB) 

o Low cos t  per by te  s to red  i n  h i g h  c a p a c i t i e s  
o Compact s i z e  compared t o  14- inch d i s k  d r i v e s  

2. Low Cost 

o Lowest cos t  per f u n c t i o n  i s  p r imary  o b j e c t i v e  
o Exact  f l o p p y  d i s k  d r i v e  phys i ca l  form f a c t o r  
o Lower capac i t y  5-15 MB 
o Average access t ime approx imate ly  70 ms 

H i  gh performance 8 - i nch  d r i v e s  are general l y  p o s i t i o n e d  t o  i n t e r e s t  
system des igners p r e v i o u s l y  us ing  h i g h  performance 14 - i  nch f i x e d  
d i s k  d r i v e s  and w ish ing  t o  reduce t he  phys ica l  s i z e  o f  t h e i r  sys- 
tems. Recording formats,  data ra tes ,  and c o n t r o l  l e r  i n t e r f a c e s  are 
t y p i c a l l y  se t  t o  emulate e a r l i e r  14- inch  d i s k  d r i ves .  I n  a d d i t i o n  t o  
s m a l l e r  s i ze ,  these h ighe r  capac i t y  8 - i nch  d r i v e s  o f f e r  lower  cos t  
than  14- inch d i s k  d r i v e s  i n  t h e  same capac i t y  range. Higher  per-  
formance and capac i t y  p r i m a r i l y  account f o r  t he  d i f f e r e n c e  between 
h i g h  and low cos t  8 - inch  d r i ves .  Typ ica l  OEM s u p p l i e r s  o f  h i gh  per-  
r formance 8 - inch  f i x e d  d isk  d r i  ves are I n t e r n a t i o n a l  Memories Inc., 
BASF, M ic ropo l  i s ,  Per tec ,  and Priam. IBM's 3310 "P i cco lo "  d r i v e  f i t s  
i n  t h i s  c l ass  bu t  i s  not o f f e r e d  t o  t he  OEM market. 



HEAD CHARACTERISTICS DISK CHARACTERISTICS 

-Low mass head requ i res  o n l y  a 9 gram 

headload force enabl ing s t a r t l s t o p  

contac t  w i t h  t h e  d i s k  

-Fl  e x i  b i  1 i t y  i n  t rack  w id th  se! e c t i  on 

enabl ed by manufactur i  ng process 

-Lubr icated d i s k  sur face assures low wear 

when heads contac t  d i s k  

-Oriented magnetic coa t i ng  y i e l d s  h igher  

head output  and b e t t e r  s igna l  t o  no ise  r a t i o  

-Mature ox ide c o a t i  ng process avai lab. le  f rom 

"WINCHESTER" TECHNOLOGY CHARACTERISTICS I 

-Process o r i en ted  design s u i t e d  f o r  

batch f a b r i c a t i o n  y i e l d i n g  1 ow cos t  

-Heads contac t  d i s k  when d i s k  i s  a t  r e s t ,  thus 

e l  i m i  n a t i  ng head 1 oad/unl oad mechani sm cos t  and 

cornpl e x i  t y  

-Sealed headld isc assembly f o r  increased data 

i n t e g r i t y  and ease o f  contaminat ion c o n t r o l  

h igh  volume vendors 

HIGHLIGHTS OF "WINCHESTER" TECHNOLOGY 

I 1 

FIGURE 4 



LOW COST Low cos t  8 - i nch  f i x e d  d i sk  d r i v e s  today a re  t a r g e t e d  f o r  s p e c i f i c  
PRODUCTS a p p l i c a t i o n  i n  system a r c h i t e c t u r e s  p r e v i o u s l y  based on f l o p p y  d i sk  
OFFER KEY d r i ves .  Ease o f  i n t e g r a t i o n  i n t o  f l o p p y  d i s k  based systems i s  a  key 
BENEFITS b e n e f i t  t o  system designers.  

Both phys i ca l  and data handl i n g  c h a r a c t e r i s t i c s  o f  low c o s t  d r i v e s  
a r e  aimed t o  c l o s e l y  match f l o p p y  d i s k  d r i ves .  Packaging i s  
c a r e f u l l y  cons t ra i ned  t o  a l l o w  d r i v e  mounting i n  t h e  exact phys i ca l  
envelope u s i  ng t h e  same attachment hardware as f l  oppi  es . This  a1 1  ows 
assor ted  mixes o f  f l o p p y  and f i x e d  d i s k  d r i v e s  t o  be used i n  the  
same system and e l i m i n a t e s  t h e  need t o  a1 t e r  cab ine t r y ,  cab1 i n g ,  and 
power supp l ies .  The key system f u n c t i o n  o f  removable media 
i n p u t / o u t p u t ,  backup, and in te rchange cont inues t o  be served by t h e  
companion f l o p p y  d i s k  d r i ve .  A lso  impor tan t  i s  matching o f  data 
f o r m a t t i n g  and c o n t r o l l e r  i n t e r f a c e  c o n f i g u r a t i o n  t o  those used i n  
f l  oppy d i s k  based systems. Only c o n t r o l  1  e r  upgrades t o  handl e  h i ghe r  
da ta  r a t e s  and l a r g e r  f i l e  c a p a c i t i e s  are needed. Therefore,  c o s t l y  
changes i n  f l o p p y  d i s k  based system so f tware  are not requ i red .  
Performance (access t ime  and data r a t e  f o r  example) i s  moderated 
f r om h i g h  "performance d r i v e  l e v e l s  t o  achieve low cos t  o b j e c t i v e s  
w i t h o u t  s a c r i f i c i n g  d r i v e  re1  i a b i  1  i ty .  D r i v e  performance and 
c a p a c i t y  a re  s t i l l  an o rder  of magnitude above performance l e v e l s  o f  
b r o a d l y  accepted f l o p p y  d i s k  d r i  ves ; and hence, s t  i 11 h i g h l y  
a t t r a c t i v e  t o  system des igners and end users. Th i s  d i r e c t l y  com- 
plementary p o s i t i o n i n g  w i t h  f l o p p y  d i s k  d r i v e s  makes t h e  f o recas ted  
demand growth o f  low cos t  f i x e d  d i sk  d r i v e s  e s p e c i a l l y  s t rong.  

QUANTUM Supp l i e r s  o f  low cos t  8 - i nch  f i x e d  d i s k  d r i v e s  are Xerox 's  Shugart 
THIRD SUPPLIER Assoc iates (SA1000 p roduc t s )  and Memorex (model 101 ). Quantum wi 11 
TO ENTER THIS be t h e  t h i r d  manufacturer  t o  t h i s  c l ass  o f  product.  Others expected 
MARKET t o  i n t r o d u c e  products  i n t o  t h i s  market i n  l a t e  1980 on t o  1982 a r e  

CDC and 3M. 

TARGET OF Low cos t  d r i v e s  are,  d i f f e r e n t  f r om h i g h  performance d r i v e s ,  
LOW COST d i r e c t l y  aimed a t  market a p p l i c a t i o n s  c u r r e n t l y  us ing  f l o p p y  d i s k  
DRIVES I S  TO d r i ves .  By p r o v i d i n g  easy upgrade o f  e x i s t i n g  f l o p p y  d i s k  based 
COMPLEMENT systems, f l o p p y  d i s k  suppl i e r s  can e f f e c t i v e l y  leverage  t h e i r  
FLOPPY DISK e x i s t i n g  customer bases i n t o  compat ib le  f i x e d  d i s k  d r i ves .  With 
DR I VES t o t a l  OEM i n d u s t r y  shipments over 700,000 u n i t s  (8 - inch  f l o p p y  d i s k  

d r i v e s )  i n  1979 p r o j e c t e d  t o  reach over 1.1 m i l l i o n  u n i t s  i n  1982, a  
s t r o n g  base f o r  growth o f  complementary products  i s  prov ided.  
Shugart Assoc ia tes today ho lds  over 60 percen t  marketshare i n  8 - i nch  
f loppy  d i s k  d r i v e s  (compared t o  Memorex's 5 pe rcen t )  and i s  
t h e r e f o r e  l i k e l y  t o  dominate t he  low cos t  8 - i nch  f i x e d  d i s k  d r i v e  
marketp l  ace. 



QUANTUM PRODUCTS 

QUANTUM ' S 
PRODUCTS 
COMPATIBLE 
WITH INDUSTRY 
LEADER 

INNOVATIVE 
HEAD 
POSITIONING 
SYSTEM ALLOWS 
COMPATIBLE 
DOUBLE TRACK 
DENSITY 

SAlOOO 
COMPATIBILITY 
UMBRELLA 

HIGHER 
CAPACITY 
DR I VES 
PROVIDE 
DEMAND NICHE 

Quantum's i n i t i a l  products  w i l l  be a f a m i l y  o f  low cos t  8 - i nch  f i x e d  
d i s k  d r i v e s  compat ib le  w i t h ,  y e t  o f f e r i n g  h i g h e r  c a p a c i t y  than  
Shugart Assoc ia tes ' SAlOOO produc t  1  ine.  Quantum w i l l  o f f e r  d r i v e s  
w i t h  10, 20, and 30 megabyte capac i t y  compared t o  Shugart Assoc- 
i a t e s '  c u r r e n t  5 and 10 megabyte products.  Quantum's d r i v e s  w i l l  
p r o v i d e  t w i c e  t h e  capac i t y  per  d i s k  w h i l e  o f f e r i n g  cos t  advantages 
compared t o  Shugart  Associates ' and Memorex's products .  Quantum w i  11 
use an i n n o v a t i v e  combinat ion o f  proven des ign and manufactur ing 
t echno log ies  t o  achieve t h e  key product  o b j e c t i v e s  o f  lowes t  cos t  
SAlOOO compat i b i  1  i ty, and h ighe r  capac i t y  than  competing d r i  ves. 

Cost o b j e c t i v e s  w i l l  be met by r i g o r o u s  a t t e n t i o n  t o  both d r i v e  
a r c h i t e c t u r e  and i n d i v i d u a l  f unc t i ona l  elements t o  assure t h e  1 ow- 
e s t  f e a s i b l e  cos t  w h i l e  s t i l l  meet ing o r  exceeding bas i c  SAlOOO 
performance and re1 i a b i l  i t y  standards. F igures  5 and 6 ( pages 13, 
1 4  ) show a d r i v e  cos t  (element by element)  comparison o f  Quantum's 
p roduc t  versus Shugart Assoc ia tes SA1000, Memorex (MRX) MRX101, and 
a r e p r e s e n t a t i v e  h i g h  performance d r i ve .  Quantum's product  c l e a r l y  
has cos t  advantages. 

I n  o rde r  t o  ach ieve cos t ,  compati b i  1  i ty, and capac i t y  ob jec t i ves ,  
Quantum i s  des i  gn i  ng an i n n o v a t i v e  head p o s i t i o n i n g  system. This  
p r o p r i e t a r y  head a c t u a t o r  combines t h e  l ow  cos t  advantages o f  a  
s tepper  motor (used i n  SAlOOO and M R X l O l  d r i v e s )  w i t h  t h e  i n f i n i t e  
p o s i t i o n i n g  range o f  a  moving c o i l  motor. Th i s  a l lows  h ighe r  t r a c k  
d e n s i t i e s  w i t hou t  i nc reas ing  cost .  The ac tua to r  p rov ides  i t s  own 
p o s i t i o n  re fe rence  f o r  t r a c k  l o c a t i o n s .  I n  o rde r  t o  p rov ide  double 
t h e  per  d isk  capac i t y  o f  competing designs, d i r e c t  t r a c k  p o s i t i o n  
feedback i s  prov ided f rom the  d isk  sur face.  Th is  a l lows  h ighe r  t r a c k  
d e n s i t i e s  than  s tepper  motor a c t u a t o r  d r i v e s  w i t h o u t  l i m i t i n g  
r e c o r d i n g  formats.  Th is  a l s o  e l i m i n a t e s  t h e  need t o  s a c r i f i c e  a f u l l  
d i s k  su r f ace  and head f o r  t r a c k  l o c a t i n g  as i n  h i ghe r  cos t  t r a c k  
f o l l o w i n g  designs. A ded ica ted  microprocessor  i s  used i n  t h e  Quantum 
d r i v e  t o  c o n t r o l  d r i v e  l o g i c  f u n c t i o n s  and t o  p rov ide  t r anspa ren t  
emu la t ion  o f  SAlOOO f u n c t i o n .  

I n  t h e  near term, t h e  over lapp ing  o f f e r i n g  o f  Quantum's and Shugart 
Assoc ia tes '  10 megabyte d r i v e s  w i l l  p rov ide  a d i r e c t ,  compat ib le  
a l t e r n a t e  source umbre l la  f o r  Quantum's en t ry .  Quantum's 10 megabyte 
d r i v e  p roduc t  cos t  w i l l  a1 l o w  p r i c i n g  very  compe t i t i ve  w i t h  10 
megabyte SAlOOO d r i v e s  and p o t e n t i  a1 l y  chal  1  eng i  ng Shugart Asso- 
c i a t e s  p r i c i n g  f o r  5 megabyte SA1000s. 

Quantum's h i g h e r  d r i v e  capac i t y  than Shugart Assoc ia tes and Memorex 
p roduc ts  w i l l  p rov ide  unique access t o  customers needing m r e  memory 
c a p a c i t y  growth c a p a b i l i t y  than  these  compet i to rs  can supply. 
Quantum's 30 megabyte d r i v e  w i l l  p rov ide  t h r e e  t imes t he  capac i t y  o f  
t h e  l a r g e s t  SAlOOO and M R X l O l  d r i v e s  a v a i l a b l e  today. 



COMPETITION An ana lys is  o f  compet i to rs '  designs shows t h a t  the  l i m i t  o f  t h e i r  
CAN MEET present capac i ty  i s  15 t o  20 megabytes. Higher capac i t i es  w i  11 re -  
QUANTUM ' S q u i r e  major design changes l i k e l y  t o  be s i m i l a r  t o  Quantum's pro- 
DR I VE duct. By designing and t o o l i n g  f o r  a next generat ion product,  
CAPACITIES Quantum w i l l  be s t a r t i n g  a step ahead o f  compet i t ion  w i t h  a design 
ONLY WITH t h a t  has f u t u r e  growth capabi 1 i ty. 
NEW DESIGN 



THE ABOVE ESTIMATED COST COMPARISONS ARE 
LOW COST vs. HIGH PERFORMANCE BASIC DRIVE FUNClION BASED SOLELY ON PUBLICLY AVAILABLE 

COST COMPARISON COMPONENT PRICING AND QUOTATIONS 

APPLICABLE TO LARGE PRODUCTION QUANTITIES 
F I G U R E  6 

BASIC DRIVE FUNCTION 

SPINDLE ROTATION 

POSITION HEADS FROM TRACK TO 

TRACK 

MAINTAIN HEAD POSITION WITH 

RESPECT TO TRACK 

ZECORDING TECHNOLOGY HARDWARE 

-DISK "DEFECT" QUALITY 

-RECORDING CIRCUITRY 

-WRITE T IMING C SECTOR T IMING 

-DATA SEPARATION 

ELECTONIC CONTROL INTERFACE 

FAULT DETECTION CIRCUITRY 

ESTIMATED COST TOTALS 

QUANTUM FEATURES 

-AC DRIVE MOTOR 

-SEPARATE SPINDLE 

-BELT AND PULLEYS 

-SPEED CONTROL PROVIDED BY AC L I N E  FREQUENCY 

-STEPPING MOTOR EMULATOR WITH PROPRIETARY 

MOVING COIL MOTOR 

-OPEN LOOP SEEK COMMANDS PROVIDED BY MICRO- 

COMPUTER 
-LOW COST SWINGARM STRUCTURE 

-ELECTRONIC DETENT SYSTEM HOLDS HEADS 

I N  F IXED POSITION 

-THERMAL AND LONG TERM DRIFT COMPENSATION 

PROVIDED BY SIGNALS FRO11 DISKS 

WIDER TRACKS PERMIT THE USE OF LOW'ER COST 
DISKS 
PROVIDED ON DRIVE PRINTED CIRCUIT  BOARD 

PROVIDED BY CUSTOMERS' CONTROLLER 

PROVIDED BY CUSTOMER 

"FLOPPY DISC L I K E "  INTERFACE (EACH CONTROL 

SIGNAL HAS A DEDICATED ONE WAY WIRE) 

ALL FAULT CONDITIONS PASSED ON ONE DEDICATED 

WIRE. (FAULT TYPE NOT AVAILABLE) 

COST 

$ 4 0  

841 

$25 

$ 2 0  
PER D I S K  

$ 1 0  
0 

0 

$4 

$ 1 4 1  

TYPICAL HIGH PERFORMANCE DRIVE FEATURES 

-BRUSHLESS DC DRIVE MOTOR INTEGRAL WITH 

SPINDLE 

-ELECTRONIC CIRCUITS ARE REQUIRED TO ROTATE 

SPINDLE 
-SPINDLE BRAKE USUALLY PROVIDED 

-VOICECOIL ACTUATOR WITH 6 BALL BEARING 

CARRIAGE 

-CLOSED LOOP VELOCITY SEEKING 

-STATE-OF-THE ART MECHANICAL STRUCTURE NEEDED 

-DEDICATED SERVO HEAD AND SERVO DISC SURFACE 

(ONE DISC SURFACE HAS NO CUSTOMER DATA) 

-TRACK FOLLOWING SYSTEM MOVES HEADS 

INSTANTANEOUSLY USING SERVO HEAD SIGNAL 

NARROW TRACK WIDTH REQUIRES HIGHER COST DISK!;  

CIRCUITS MOUNT ON HEAD ARM AND ON DRIVE PCB 

PROVIDED BY DRIVE 

CIRCUITRY PACKAGED I N  DRIVE 

BUSS TYPE CONTROL INTERFACE ( SIGNALS GO 

BOTH WAYS ON PARALLEL WIRES) 

ALL FAULT CONDITIONS AND FAULT TYPES ARE 

COMIIUNICATED OVER BUSS 

COSTS 

$63 

$81 

$55 

$33 
PE!2?1SK 

$ 2 0  

$ 6 0  

$ 1 0  

$ 3  

$345  



COMPETITION 

DIRECT AND 
ALTERNATIVE 
PRODUCT 
COMPETITION 

SHUGART 
ASSOCIATES 
AND MEMOREX 
LEAD LOW COST 
MARKET 

SHUGART 
ASSOCIATES 
TO SURPASS 
MEMOREX I N  
MARKETPLACE 

LOW COSTIHIGH 
PERFORMANCE 
PRODUCT PRICE 
GAP TO WIDEN 

NEED FOR 
SECOND 
SOURCING AN 
OPPORTUNITY 
FOR QUANTUM 

Quantum w i l l  have d i r e c t  compe t i t i on  f rom s u p p l i e r s  o f  low cos t  8- 
i n c h  f i x e d  d i s k  d r i v e s  and, t o  some ex ten t ,  f rom s u p p l i e r s  o f  
a1 t e r n a t i  ve memory products.  I n i  t i  a1 ly,  a1 t e r n a t i  ve products  such as 
h i g h  performance 8 - i nch  f i x e d  d i s k  and 14- inch  f i x e d  and removable 
d i s k  d r i v e s  w i l l  be i n d i r e c t  compet i t i on .  I n  t h e  f u t u r e ,  some 
compe t i t i on  may be f e l t  f rom h y b r i d  8 - inch  f i x e d  and removable d isk ,  
5-114- inch f i x e d  d i sk ,  h i g h  capac i t y  f l o p p y  d i s k  d r i ves ,  and bubble 
memories. Aethods t o  back up data s to red  on f i x e d  d i s k  d r i v e s  are 
another  competi t i  ve issue. Fu tu re  product techno1 ogy, and market 
t r e n d s  w i l l  a1 so i n f l u e n c e  Quantum's s t r a t e g i e s .  

D i r e c t  C o m ~ e t i t o r s  

Low Cost 8 - i nch  F i xed  D isk  D r i ves  . Shugart Assoc ia tes and Memorex 
dominate t h e  low cost  ~ r o d u c t  c lass.  3M i s  expected t o  i n t r oduce  a  
competing product  i n  1981 and CDC'in f i r s t  q u a r t e r  1981. 

Shugart Assoc ia tes and Memorex apparen t l y  i n t end  t o  s t r i v e  f o r  e a r l y  
marketshare dominance i n  what i s  p r o j e c t e d  t o  be a  very  r a p i d l y  
growing market. Shugart Associates needs t o  p r o t e c t  i t s  very  l a r g e  
f l o p p y  d i s k  d r i v e  customer base f rom displacement w i t h  f i x e d  d i s k  
d r i v e s  o the r  than i t s  own. Memorex sees an o p p o r t u n i t y  t o  again make 
a  r u n  a t  dominat ing a  new OEM market as i t  has severa l  t imes i n  t he  
past .  Shugart Assoc ia tes has been c o n s i s t e n t l y  success fu l  a t  
p e n e t r a t i n g  h i  g h l y  competi t i  ve r a p i d  growth OEM markets. Memorex has 
a  sporadic  h i s t o r y  o f  OEM market d isappointments  w i t h  minimal 
successes i n  low cost  products.  Shugart Associates ' marketshare i n  
t h e  key f l o p p y  d isk  d r i v e  marketplace i s  over t e n  t imes l a r g e r  than 
t h a t  o f  Memorex. Both companies have se t  up ded ica ted  ope ra t i ng  
u n i t s  t o  b u i l d  t h e i r  f i x e d  d i s k  products.  Memorex i s  fo rming  a  new 
sa les  f o r c e  w h i l e  Shugart Associates i s  s e l l i n g  th rough i t s  e x i s t i n g  
sa les  organi  za t i on .  Shugart Associates i s  on schedule t o  customer 
commitments made i n  mid 1979. Memorex i s  now s i x  months l a t e  on 
commitments made i n  t he  same t i  mef rame. I n d u s t r y  observers p r o j e c t  
t h e  Shugart Assoc ia tes SAlOOO t o  l e a d  t h e  low cos t  market segment, 
see F igu re  7, (page 17). 

P r i c i n g  o f  low cost  products  i s  today a r t i f i c i a l l y  h i gh  compared t o  
h i g h  performance d r i v e s  due t o  t h e i r  e a r l y  p o i n t  i n  product  l i f e .  
A1 so c u r r e n t  demand i s  i n  excess o f  supply. P r i c e  spreads between 
low cos t  and h i g h  performance products  w i l l  widen t o  r e f l e c t  t r u e  
manufac tu r ing  cos t  d i f f e r e n c e s  by 1982 when i n d u s t r y  supp ly  ap- 
proaches demand as shown i n  F igure  8  (page 18) .  

Second sourc ing  has become a  concern f o r  customers and supp l i e r s  i n  
t h e  pe r i phe ra l  s  marketp lace due t o  recen t  p a i n f u l  exper ience w i t h  
shortages o f  f l o p p y  d i sk  d r i  ves. Compet i tors have taken  d i f f e r e n t  
approaches on t h e  i ssue  o f  second sourcing. Memorex i s  s e t t i n g  up 
agreements w i t h  Fug i t su  and 01 i v e t t i  t o  b u i l d  t h e i r  Model 101 prod- 
u c t  p r i m a r i l y  f o r  Asian and European markets. Memorex i s  a d v i s i n g  
p o t e n t i a l  customers t h a t  these l i censees  w i l l  ac t  as second sources. 
Shugart Assoc ia tes ' has apparen t l y  taken no a c t i o n  t o  develop a1 t e r -  
na te  sources. The i n c r e a s i n g l y  s t r ong  customer r e c o g n i t i o n  o f  t he  



SI-IUGART 
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75% 

MEMOREX 25% 
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?ROJECTED MARKETSHARE 

OEM 1.OW COST 8- inch  FIXED D I S K  D R I V E S  

FIGURE 7 
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need f o r  second sourc ing  presents  a  s i g n i f i c a n t  o p p o r t u n i t y  t o  be 
addressed by Quantum. 

CDC LATE Cont ro l  Data Corpora t ion  (CDC) i s  d e s c r i b i n g  an unannounced product  
(code named "Meadow1 a r k "  ) t o  customers w i t h  f i r s t  shipments planned 
i n  mid 1981. Th is  low cos t  product  i s  presented as second schedule 
p r i o r i t y  t o  CDC1s f i x e d  and removable media 8 - i nch  products  (code 
named "Lark " ) .  The Lark  w i l l  be announced a t  t he  May 1980 NCC. 

3M 3M i s  rumored t o  be des ign ing  a  low cos t  product  f o r  market e n t r y  i n  
HISTORICALY 1981. Poor product  p lanning,  weak sa les  e f f o r t ,  and l ack  o f  response 
WEAK t o  customer needs have l i m i t e d  t h e  success o f  3M1s 0  E M products  

i n  t h e  past.Serious compe t i t i on  i s  not  a n t i c i p a t e d  f rom 3M i n  t h i s  
new product  area. 

VERTICAL Current  and p o t e n t i a l  low cos t  d r i v e  compet i to rs  have va ry i ng  
INTEGRATION capabi 1  i t i e s  i n  v e r t i c a l  i n t e g r a t i o n .  No compe t i t o r  has an over-  

poweri ng advantage over Quantum i n  v e r t i c a l  i n t e g r a t i o n .  

I n d i r e c t  Compet i t i on  

LIMITED DEMAND 1. High Performance 8 - i nch  F ixed Disk Dr ives  
FOR HIGH 
PERFORMANCE Where h i gh  memory performance i s  more impor tan t  than d r i v e  cost ,  
DRIVES I N  LOW h i g h  performance 8 - i nch  d r i  ves wi 11 be considered. Key suppl i e r s  
COST and products  o f f e r e d  i n  t h i s  c l ass  are descr ibed i n  t h e  Appendix. 
APPLICATIONS By des ign ing - i n  h i ghe r  performance and h igh  cos t  d r i v e  elements, 

these  d r i v e  s u p p l i e r s  have based t h e i r  growth on t h e  s t r e n g t h  o f  
what t r e n d  may e x i s t  t o  m i n i a t u r i z e  products  based on l a r g e r  
systems us ing  14 - i  nch d i sk  d r i ves .  Higher  ac tua to r ,  head, d isk ,  
servo, and e l e c t r o n i c s  costs  w i l l  con t i nue  t o  l i m i t  t h e  a t -  
t r a c t i v e n e s s  o f  h i gh  performance d r i v e s  i n  t h e  low cos t ,  f l o p p y  
d i  sk based system area. 

14-INCH DISK 2. F ixed  and Removable 14- inch R i g i d  D isk  Dr ives  
PRODUCTS NOT 
SERIOUS Four teen- i  nch d isk  d r i  ves wi 11 con t i nue  t o  exper ience market 
COMPETITION growth i n  areas where s i z e  i s  not o v e r l y  impor tan t  and h ighe r  

d i s k  c a p a c i t i e s  are an advantage. Few 14- inch products  are read- 
i l y  compat ib le  w i t h  f l o p p y  d i s k  based system a r c h i t e c t u r e s .  
L i t t l e  compe t i t i on  w i l l  occur w i t h  low cos t  8 - i nch  d r i ves .  

Fu tu re  A l t e r n a t i v e  Products  

8-INCH FIXED/ 1. 
REMOVABLE 
DRIVES OFFER 
LIMITED AND 
HIGH COST 
REMOVABILITY 
WITHOUT 
STANDARDIZATION 

Fixed/Removable 8 - i nch  R i g i d  D isk  Dr ives  

Small f ixed/ removable (FIR) d i sk  d r i v e s  w i l l  answer a  unique need 
i n  t h e  market and u l t i m a t e l y  w i l l  be successfu l  products.  These 
d r i v e s  w i l l  adequately s a t i s f y  memory backup needs i n  some sys- 
tems where h i ghe r  removable media cost ,  incrementa l  f i  1 e  backup, 
and r e s t r i c t e d  d i s k  f o r m a t t i n g  are acceptable.  These products  
w i l l  p r i m a r i l y  i n t e r e s t  system des igners and end users exper ienc-  
ed w i t h  e a r l i e r  technology 14- inch d i s k  d r i ves .  S i g n i f i c a n t  
system i n t e r f a c e  and so f tware  changes would be requ i red  t o  adapt 



these  d r i v e s  t o  f l o p p y  d i s k  based a r c h i t e c t u r e s .  CDC and Memorex 
have products  i n  t h i s  category expected t o  be announced i n  mid 
1980. Lack o f  s t a n d a r d i z a t i o n  o r  second sourc ing  w i l l  de lay  t h e  
growth o f  t h i s  produce c lass.  It w i l l  l i k e l y ,  however, become a  
heal  t h y  market area by 1983-1985 w i t h o u t  s i g n i f i c a n t l y  impac t ing  
t h e  growth o f  t h e  low cos t  8 i n c h  f i x e d  d i s k  d r i v e  market. 

5-1/4-INCH 2. Min i -F loppy Sized F i xed  D isk  Dr ives  
FIXED D I S K  
DRIVES ARE M in i  - f l o p p y  s i zed  (5-1/4- inch)  f i x e d  d i s k  d r i v e s  w i  11 become a  
TARGETED AT s i z a b l e  market area w i t h i n  t h e  next  t h r e e  t o  f i v e  years.  They 
APPLICATIONS w i l l  compete w i t h  8 - i nch  f i x e d  d i s k  d r i v e s  o n l y  i n  a p p l i c a t i o n s  
WHERE S I Z E  where phys ica l  s i z e  must be s i g n i f i c a n t l y  smal l e r  than  8 inch  
I S  CRITICAL d r i ves .  Cost per by te  s to red  w i l l  a c t u a l l y  be h i ghe r  than f o r  8- 

i n c h  d r i ves .  

Most 5-1/4- inch f i x e d  d i s k  d r i v e s  w i l l  be used i n  c o n j u n c t i o n  
w i t h  m i n i - f l o p p y  d i s k  d r i v e s  as backup. Th i s  w i l l  make demand 
h e a v i l y  dependent upon appl i c a t  i ons where small form f a c t o r  i s  
c r i t i c a l  . Word p rocess i  ng and personal computers are p r imary  
a p p l i c a t i o n s .  These a re  market segments where t h e  cos t  and 
performance o f  any f i x e d  d i s k  d r i v e  i s  o n l y  j u s t i f i e d  i n  t op -o f -  
the-1 i ne products.  

No de- fac to  format o r  c o m p a t i b i l i t y  standards e x i s t  today. Major 
s u p p l i e r s ,  not y e t  announced, may l a t e r  e n t e r  w i t h  products  t h a t  
can s i g n i f i c a n t l y  a1 t e r  t he  market. 

QUANTUM WILL Quantuni w i l l  o f f e r  a  product  f a m i l y  i n  t h i s  area when t h e  market 
OFFER 5-1/4-INCH d i r e c t i o n  i s  more c l e a r l y  def ined,  f o l l o w i n g  launch o f  t h e  8- 
FIXED DISK i n c h  product  1  i ne. Current  l y announced o r  rumored compet i to rs  
PRODUCT are  Shugart Techno1 ogy, I M I ,  I r w i n  I n t e r n a t i o n a l  , and 

Tandon Magnetics. 

H I G H  CAPACITY 3. High Capaci ty  Floppy Disk Dr ives  
FLOPPY DISK 
DRIVES NOT H igher  capac i t y  f l o p p y  d i s k  d r i v e s  w i l l  become a v a i l a b l e  i n  t h e  
SERIOUS THREAT f u t u r e  but  w i l l  o f f e r  l i t t l e  compe t i t i on  f o r  low cos t  f i x e d  d i s k  

d r i ves .  Rather, by p r o v i d i n g  l a r g e r  capac i t y  removable media f o r  
backup, they  w i l l  h e l p  s o l i d i f y  t he  acceptance o f  t he  f l o p p y  
d i s k l f i x e d  d i s k  combinat ion a r c h i t e c t u r e .  

RUBBLE 
MEMORIES TO 
CHALLENGE ONLY 
V E R Y  SMALL 
CAPACITY DISK 
DRIVES AND NOT 
BEFORE LATE 
1980s 

4. Bubble Memories 

Bubble memories w i l l  compete w i t h  f i x e d  d i sk  d r i v e s  o n l y  i n  very  
low capac i t y  o r  h o s t i  1  e  environment appl i c a t i o n s .  Bubble 
memories w i l l  be used where memory upgrade c a p a b i l i t i e s  a re  
un impor tant  and cos ts  o f  develop ing new system a r c h i t e c t u r e s  and 
so f tware  are j u s t i f i e d .  Very low capac i t y  (under 5  megabyte) 5- 
1/4- inch f i x e d  d i s k  d r i v e s  w i l l  be t h e  most, and s t i l l  o n l y  
moderately,  vu lne rab le  t o  bubble memory compet i t i on .  Even t h e  
most o p t i m i s t i c  f o recas t s  o f  bubble memory capac i t y  growth and 
p r i c e  e ros ion  do not  p r o j e c t  compe t i t i on  w i t h  moving head f i x e d  
d i s k  d r i v e s  through t he  f i r s t  h a l f  o f  t h e  1980s. 



MARKET FORECAST 

LARGE Several i n d u s t r y  market research speci  a1 i s t s  have made p r o j e c t i o n s  
MARKET o f  f u t u r e  growth o f  t h e  8 - inch  f i x e d  d i s k  d r i v e  marketplace. 
FORECASTED D i f f e r i  ng f o r e c a s t i n g  methods were used by i n d i v i d u a l  researchers 

making d i r e c t  comparisons between f o r e c a s t s  d i f f i c u l t .  Whi le f o r e -  
cas t s  vary,  a l l  p r o j e c t  ve ry  s t r ong  growth o f  t h e  8 - i nch  f i x e d  
d i s k  d r i v e  market, e s p e c i a l l y  t h e  lowest  cos t  products.  

Several  researchers are today p r e d i c t i n g  t h e  OEM 8 - inch  f i x e d  d i sk  
d r i v e  market t o  grow t o  over $700 m i l  1  i o n  i n  revenue and approx i -  
mate ly  400,000 u n i t s  annual l y  by 1984. Some are  a1 so f o r e c a s t i n g  
t h a t  low cos t  products  w i l l  account f o r  over 85% o f  a1 1  8 - inch  
d r i v e s  s o l d  i n  t h e  same t ime. Quantum f o r e c a s t s  t h a t  t o t a l  OEM 
sa les  w i l l  reach $450 m i l l i o n  and 444,000 l o w  cos t  d r i v e s  i n  1984. 
Quantum p r o j e c t s  h i ghe r  i n d u s t r y  u n i t  shipments and lower  t o t a l  
revenue than  most fo recas ts .  M i n i - f l o p p y  s ized  (5  114 i n c h )  f i x e d  
d i s k  d r i v e  OEM market sa les  a re  p r o j e c t e d  t o  reach $80 m i l  1  i o n  
(120,000 d r i v e s )  i n  1984. F igure,  9  th rough  12, (pages 22 th rough 
25) show these f o r e c a s t s  and sources. 

QUANTUM ' S The methodology used t o  generate Quantum's i n d u s t r y  forecast  i s  as 
FORECASTING f o l  1  ows. 
METHOD 

1. Major  d i sk  d r i v e  end use appl i c a t i o n  areas were def ined.  

2. Cur ren t  and p r o j e c t e d  system shipment fo recas ts  f o r  each 
appl  i c a t i o n  area were compi 1  ed f rom va r i ous  i n d u s t r y  market 
research  f i  rms. 

3. P r o j e c t i o n s  o f  d i sk  d r i v e  usage t r ends  were made (percent  o f  
va r ious  systems u t i l i z i n g  var ious  d i sk  d r i v e s )  based on indus- 
t r y  market r esea rche r ' s  f o recas t s  and d i r e c t  i n t e r v i e w s  w i t h  
major  prospect  i ve customers ' p roduc t  p lanners and engineers. 

4. Cur ren t  and f u t u r e  mix o f  d r i v e  sources ("OEM" and 
" c a p t i v e " )  were compi led by appl i c a t i o n  area f rom h i s t o r i c  
and p r o j e c t e d  t rends.  

5. To ta l  u n i t  d isk  d r i v e  f o recas t s  were compiled by d r i v e  t ype  
f r om percen t  usage, d r i v e  source, and a p p l i c a t i o n  area pro- 
j e c t i o n s .  The types o f  d i s k  d r i v e  products  fo recas ted  were 8- 
i n c h  low cos t ,  8 - inch  h i gh  performance and 5  114- inch. 

6. Average u n i t  p r i c e  and p r i c e  e ros ion  t r ends  were p r o j e c t e d  and 
a p p l i e d  t o  u n i t  f o recas t s  t o  p rov ide  revenue f o recas t s .  

PROJECTED 
DRIVE 
END USES 

Major  d i sk  d r i v e  end use a p p l i c a t i o n  areas de f i ned  were: 

0 Small Business Systems - Small Business Computers - s e l l i n g  f o r  over  $15,000 p e r  
system a t  t h e  end user  l e v e l  

- Very Small Business Computers - s e l l  i n g  f o r  between 
$8,000 and $15,000 p e r  system 



3000-  HOME & HOBBY SYSTEMS 
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QUANTUM 

PROJECTED OEM MARKET--LOW COST 8 - I N C H  F I X E D  D I S K  DRIVES 
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YEAR 

PROJECTED OEM MARKET 
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0 Personal & Home Computers 
- Personal Computers - small desktop computers s e l l  i n g  

between $1,200 and $8,000 pe r  system - Home and Hobby Computers - s e l l  i n g  f o r  under $1,200 pe r  
system 

0 Word Processing Systems 
- Stand Alone Wordprocessors - desktop s e l f  conta ined 

systems 
- Shared Log ic  Systems - mu l t i - use r  systems us ing shared 

resources 
- Mu1 t i - F u n c t i o n  Systems - combining major data processing 

c a p a b i l i t y  w i t h  t e x t  e d i t i n g  - Photo typeset t ing  - l a r g e  composit ion systems used i n  
pub1 i sh i  ng and graphics p repara t ion  

0 I n t e l  1  i g e n t  Terminal s  
- Terminal s  t i e d  i n t o  d i s t r i b u t e d  computing networks y e t  

possessing l o g i c ,  memory and sof tware f o r  independent 
data p repa ra t i on  and processing 

0 Min i  -Micro Computers - General Purpose Min i  -Computers - small mainframe 
computers - Microprocessor Systems - miscel laneous dedicated 
appl i c a t  i on microprocessor systems i n c l  ud i  ng development 
systems 

QUANTUM ' S 
MAR KETSHARE 

Quantum plans t o  secure a minimum 14% marketshare ($63 m i l l  i o n  
revenue o f  t he  $450 m i l  1  i o n  market f o r  low cos t  8 - inch  f i x e d  d i sk  
d r i v e s  i n  1984. A d d i t i o n a l l y ,  $6 m i l l i o n  o f  revenue i s  planned i n  
1984 f rom a 7% marketshare o f  t he  $80 m i l  1  i o n  market f o r  5  114- 
i n c h  f i xed  d i s k  d r i v e s  . (Market research repo r t s  and comparat i v e  
d i sk  d r i v e  market fo recas ts  and sources are l i s t e d  i n  t h e  b i b l i o -  
graphy i n  t h e  appendix.) 



FUTURE TRENDS 

DISK DRIVE 
TECHNOLOGY 
TO ADVANCE 
AT A RAPID 
PACE 

QUANTUM TO 
BENEFIT 
FROM 
ADVANCES 

The h i s t o r i c  t r e n d  o f  ongoing reduc t i ons  i n  t h e  cos t  and s i z e  o f  
data process ing devices w i l l  con t inue  w e l l  i n t o  t h e  f u t u r e .  Both 
user  demand and technology e v o l u t i o n  w i l l  d r i v e  cos ts  lower  f o r  
systems and pe r i phe ra l s .  Quantum i n tends  t o  s tay  abreast  o f  these 
t r ends  and b u i l d  an ope ra t i ng  base t o  c o n t r i b u t e  t o  t h e  growth o f  
t h e  market w e l l  i n t o  t h e  f u t u r e .  

D isk  d r i v e  technology w i l l  con t i nue  t o  evo lve  and inc rease  i n  
cos t -e f f ec t i veness .  Magnet ic media and head t echno log ies  wi 11 
a1 1  ow an o rder  o f  magnitude inc rease  i n  a rea l  r eco rd ing  d e n s i t i e s  
i n  l e s s  than a  decade. T h i n - f i l m  r e c o r d i n g  heads us ing  semi- 
conductor  f a b r i c a t i o n  techniques in t roduced t h i s  yea r  on l a r g e  IBM 
memories w i l l  be a p p l i e d  t o  , low cos t  OEM products  w i t h i n  t h e  
f o l  1  owing two t o  f o u r  years.  H igher  performance magnetic media, 
i n c l  ud ing  h i ghe r  c o e r c i  v i t y  p a r t i c l e s  and spu t t e red  o r  p l a t e d  
t h i n - f i l m  d i s k s  w i l l  be r e l i a b l y  a p p l i e d  t o  low cos t  d i sk  d r i v e  i n  
t h e  same t i m e  frame. Quantum w i l l  be p o s i t i o n e d  t o  make use o f  
these  developments as t h e  techno log ies  mature. F l e x i b l e  media 
p roduc ts  ( f l o p p y  d i sks  and tape)  and removable r i g i d  d i s k  products  
wi 11 a1 so b e n e f i t  f rom evol  v i  ng techno l  ogy. O p t i c a l  d i  sks wi 11 
become avai  1  a b l e  by mid-decade f o r  u n a l t e r a b l e  memories ; f u l l  
update c a p a b i l i t y  and cha l lenge  t o  magnetic memory w i l l  r e q u i r e  a  
breakthrough i n  technology not l i k e l y  i n  t h i s  decade. 

Advancing semiconductor technology w i l l  feed t h e  computer i n d u s t r y  
more power fu l  and cos t  e f f e c t i v e  d i g i t a l  and analog p rocess ing  
capab i l  i t y .  A1 1  segments o f  t he  i n d u s t r y  w i l l  b e n e f i t .  

Quantum p lans  t o  ma in ta i n  a  c o n s i s t e n t  s t r a t e g y  t o  b r i n g  i n -  
c r e a s i n g l y  lower  cost  memory c a p a b i l i t y  i n t o  t h e  OEM market. 
Market t r ends  and technol  ogy evol  u t  i on wi 11 be m n i  t o r e d  c l o s e l y  
t o  assure p r o f i t a b l e  response t o  change. 



DATA BACKUP PRODUCTS 

FIXED DISK Major  OEM system manufactures are s e t t i n g  var ious  courses re1 a t i  ng 
SYSTEMS t o  t h e  need t o  backup data on f i x e d  d i s k  d r i ves .  The backup func-  
NEED t i o n  p rov ides  t h e  a b i l i t y  t o  load  o r  unload data f rom t h e  d i s k  t o  
BACKUP a  removable media. The removable media p rov ides  a  means o f  da ta  

in terchange,  u n l i m i t e d  o f f - l i n e  s torage,  and s a f e t y  i n  t h e  event 
t h e  f i x e d  d i s k  d r i v e  should f a i l .  

On l a r g e r  systems, t he  backup f u n c t i o n  i s  p rov ided  by r e e l  t o  r e e l  
1/2 i n c h  tape d r i ves .  Floppy d i sks  o r  small tape c a r t r i d g e  d r i v e s  
a re  used on lowest  cos t  systems. 

IBM prov ides  no backup on some systems, c l a i m i n g  t h a t  Winchester 
technology i s  so r e l i a b l e  t h a t  backup i s  not needed. 

Small system manufactures, however, a re  more concerned about 
backup. The t h r e e  most popular  backup subsystem op t i ons  are des- 
c r i b e d  i n  F i g u r e  13 (page 29 ). Lowest cos t  systems w i l l  use 
f l o p p y  r i i ~ k s  f o r  backup t o  10 t o  20 MI? 1.d tape c a r t r i d g e s  f o r  10 
t o  50 MB capac i ty .  H igher  performance smal l  systems w i l l  use 
f i xed / removab le  8 - inch  products .  Because Quantum's product  span 
such a  l a r g e  capac i t y  range, i t  i s  expected t h a t  both f l o p p y  d i s k  
and tape  c a r t r i d g e s  w i l l  be used by Quantum's customers f o r  t he  
backup f unc t i on .  Quantum w i l l  b e n e f i t  f rom the  t r e n d  t o  adapt tape 
c a r t r i d g e  d r i v e s  t o  match f l o p p y  d i s k l l o w  cos t  f i x e d  d i s k  system 
a r c h i t e c t u r e s .  Background on data backup products  i s  p rov ided  i n  
t h e  Appendix. 
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MANAGEMENT TEAM AND ORGANIZATION 

FOUNDERS Quantum's founders are a team o f  experienced engineering, manu- 
EXPERIENCED fac tur ing ,  and market ing managers from lead ing  computer memory 
IN COMPUTER manufacturers. F i v e  o f  the  s i x  founders were recent  employees o f  
PERIPHERALS Shugart Associates, where they were d i r e c t l y  responsib le f o r  many o f  

Shugart ' s product successes. Speci f i c a l  ly ,  the  engineer ing p r o j e c t  
managers fo r  both o f  Shugart 's  successful  low cost  f i x e d  d i sk  
d r i ves ,  the  SA4000 and SA1000, are Quantum founders. Each founder 
has from 6 t o  30 years o f  experience d i r e c t l y  i n  l i n e  w i t h  key 
requirements fo r  the  success o f  Quantum Corporat ion. I n  a d d i t i o n  t o  
t h e  fo l low ing,  d e t a i l e d  resumes o f  the  Quantum founders are i n  the  
Appendi x. 

JIM James L. Patterson, 42, i s  President  o f  Quantum w i t h  over 20 years 
PATTERSON o f  experience i n  the  computer per iphera ls  i ndus t r y .  He was most 

r e c e n t l y  Vice-President o f  Engineering a t  System I n d u s t r i e s  and 
General Manager o f  S i l o n i c s  (an S.I .  subs id ia ry ) .  J im managed an 
engineer ing team o f  30-50 people i n  the  development and support o f  
S. I .  ' s  computer memory subsystem product l i n e  f rom sales o f  $2.5 
m i l l  i o n  t o  over $25 m i l l  i o n  i n  s i x  years. He a1 so served as General 
Manager o f  S i l o n i c s '  low cost  p r i n t e r  operat ions f o r  one and a h a l f  
years from i n i t i a l  funding through d e l i v e r y  o f  f i r s t  u n i t s  t o  
customers. Pat terson was D i r e c t o r  o f  Product Development f o r  
communication products and D i r e c t o r  o f  Business Planning f o r  d isk  
d r i v e  and m i c r o f i l m  products a t  Memorex f o r  t h ree  years. J im began 
h i s  career  w i t h  eleven years a t  I B M  where he he ld  var ious 
engineer ing and general management pos i t ions .  He has a BSEE degree 
f rom the  U n i v e r s i t y  o f  Colorado. 

DAVE 
BROWN 

HAROLD 
MEDLEY 

David A. Brown, 35, heads Quantum's engineering team, and was most 
r e c e n t l y  D i r e c t o r  o f  Floppy Disk Dr i ve  Engineering a t  Shugart. Dave 
was respons ib le  f o r  the  devel opment and manufactur ing s ta r t -up  o f  
t h e  h i g h l y  successful  min i - f loppy  d isk  d r i v e  product l i n e  and most 
r e c e n t l y  f o r  t h e  redesign o f  Shugart ' s  SA-850 double sided 8- inch 
f l o p p y  d isk  dr ive .  He was l a r g e l y  responsib le f o r  t he  design and 
manufactur ing s ta r t -up  o f  Shugart 's  in-house magnetic head 
operat ion.  P r i o r  t o  Dave's seven years w i t h  Shugart, he spent th ree  
years a t  Memorex as a mechanical engineer on var ious r i g i d  and 
f l e x i b l e  d i sk  products. Ear l  i e r  experience i n c l  uded Per iphera l  Data 
Machines and P r a t t  & Whitney A i r c r a f t .  Dave has f o u r  patents issued 
r e l a t i n g  t o  r o t a t i n g  memories. I n  a d d i t i o n  t o  12 years o f  
experience, Dave earned a BSME from San Jose Sta te  and an MSME from 
t h e  U n i v e r s i t y  o f  Santa Clara. 

Harold C. Medley, 56, leads manufactur ing f o r  Quantum. Harold has 
t h i r t y  years o f  experience i n  var ious development and manufa- 
c t u r i  ng engi neer i  ng r o l  es w i t h  Shugart Associ ates , Memorex, IBM, 
Stromberg Datagraphix, B a t t e l l e  I n s t i t u t e ,  and P h i l l i p s  Petroleum. 
I n  seven years a t  Shugart, Harold he ld  p o s i t i o n s  o f  D i r e c t o r  of 
Engineering, and D i r e c t o r  o f  Manufacturing Engineering. He was 
d i r e c t l y  responsib le f o r  t he  development o f  Shugart ' s  unique 
f l o p p y  d i sk  d r i v e  manufactur ing l i n e  concept, a major c o n t r i b u t o r  
t o  Shugart ' s  success. Ear l  i e r  experience, i n c l u d i n g  t h i r t e e n  years 
a t  IBM, covered development engineering r e s p o n s i b i l i t y  f o r  such 



JIM 
McCoy 

products,  as m i c r o f i  l m  processing equipment , xerographic  cop ie rs  
and p r i n t e r s ,  and o p t i c a l  computer memory devices. Haro ld  has ten  
pa ten ts  issued cover ing a wide range o f  product technologies.  He 
has a BME degree f rom Ohio S ta te  U n i v e r s i t y .  

James M. McCoy, 33, heads Quantum sales and marketing. He has 
t h i r t e e n  years o f  experience i n  var ious  engineer ing,  manufac- 
t u r i  ng, and market i ng r o l e s  re1 a t  i ng t o  magnetic memory devices. 
Most r e c e n t l y  J im  spent two years a t  Shugart Associates where he 
was Manager o f  Product Management i n  Market ing, respons ib le  f o r  
p lann ing  and sales support f o r  a1 1 o f  Shugart ' s  product l i n e s .  
McCoy was promoted from the  p o s i t i o n  o f  Product L i n e  Manager f o r  
f l o p p y  d i sk  d r i v e s  a f t e r  success fu l l y  heading a corpora te  task 
f o r c e  t o  s t rengthen produc t ion  volume and q u a l i t y  o f  Shugar t 's  8- 
i n c h  double s ided f l oppy  d i sk  d r ives .  P r i o r  t o  Shugart, he spent 
t h r e e  years a t  Verbat im as Manuf a c t u r i  ng and Market ing Product 
Manager f o r  data c a r t r i d g e  products. McCoy he ld  var ious manufac- 
t u r i  ng and market ing management p o s i t i o n s  f o r  Infomag and 
AVCO/Cartri dge Te lev is ion .  He was a manufactur i  ng engineer a t  IBM 
f o r  t h ree  years. He holds a patent  i n  magnetic head technology and 
has a BS degree i n  I n d u s t r i a l  Engineer ing and Management from San 
Jose State.  

DON Donald V. Danie ls ,  41, heads e l e c t r i c a l  engineer ing f o r  Quantum. 
DANIELS He has f i f t e e n  years o f  experience i n  computer pe r i phe ra l  prod- 

uc ts .  Don spent s i x  years a t  Shugart where he was the  sen io r  
e l e c t r i c a l  engineer i n  t h e  development o f  Shugart ' s  products.  
Daniel  s was t h e  Engineer ing P r o j e c t  Manager respons ib le  f o r  t he  
SA4000 d i s k  d r i ve ,  t he  f i r s t  successful  t r u l y  low cos t  14- inch 
f i x e d  d i sk  d r i v e  which became the  model f o r  t h e  c r e a t i o n  o f  t he  
low cost  OEM f i x e d  d i sk  d r i v e  marketplace today. He was e a r l i e r  an 
Engineer ing Manager wh i l e  a t  Memorex f o r  f i v e  years where he was 
respons ib le  f o r  devel opment o f  several  m ic ro f  i lm, te rmina l  , and 
p r i n t e r  products. For  t h ree  years, he was a development engineer 
a t  IBM on e l e c t r o n i c s  design f o r  2311 t o  3330 d i s k  d r i v e  products.  
Don ho lds  th ree  computer pe r i phe ra l s  patents and a BSEE degree 
f rom San Jose State. 

JOEL Joel  N. Harr ison,  32, heads rnechani c a l  engi nee r i  ng f o r  Quantum. 
HARR ISON Joel  has ex tens ive  d i r e c t  experience i n  t h e  design o f  low cost  

r i g i d  d i sk  d r i v e s  i n  both 14- inch and 8- inch  d i sk  sizes. He was 
w i t h  Shugart Associates f o r  two years as Engineering Manager f o r  
t h e  S A l O O O  l i n e  o f  low cost  8- inch f i x e d  d i s k  d r ives .  He was 
respons ib le  f rom design concept t o  manufactur ing s t a r t  -up f o r  what 
has become the  most successful  product i n  t he  low cost  f i x e d  d isk 
d r i v e  marketplace. Joel  a1 so spent f o u r  years w i t h  Hewlet t  Packard 
as devel opment engineer on var ious 14- i  nch c a r t  r i d g e  and f i xed 
d i s k  d r i v e s  and the  8450 spectrophotometer. He holds a BSME from 
Cal Po l y  and an MSME from Cal Tech. 



QUANTUM The Quantum o rgan iza t i on  w i l l  have f o u r  groups r e p o r t i n g  t o  the  
ORGANIZATION President :  Marketing, Engineering, Manufacturing, and Finance. An 

o rgan iza t i on  char t  i s  shown i n  F igure  14 (page 33 ). A unique 
aspect o f  t h e  organi z a t i o n  i s  t h a t  manufactur ing engineer ing and 
t e s t  engineer ing w i l l  be a p a r t  o f  Engineering. 

Other key employees w i l l  be added t o  t h e  Quantum team. High 
p r i o r i t y  add i t i ons  w i  11 be a sal es manager, manuf a c t u r i  ng manager, 
ma te r i a l  s manager, and f i  nanci a1 executive. F igure  15 (page 34) 
shows t h e  Quantum manpower p l  an. Employee bornpensat i on and 
b e n e f i t s  w i  11 be compet i t i ve  w i t h  l ead ing  companies i n  t he  area. 
Key employees w i l l  be incented w i t h  equ i t y  instruments. 

Quantum Corpora t i  on ' s general 1 egal counsel i s : 

Ar thu r  F. Schneiderman 
W i  1 son, Sonsi n i  , Goodrich & Rosat i  
Pro fess i  onal Corporat i  on 
Two Palo A1 t o  Square, S u i t e  900 
Pal o A1 to ,  Cal i f o r n i  a 94304 

The company's patent ,  trademark and copy r igh t  counsel i s :  

David B. Har r ison 
Owen, Wickersham & Er ickson 
A Pro fess iona l  Corporat ion 
433 C a l i f o r n i a  St ree t ,  11 t h  F l o o r  
San Franci  sco, Cal i f o r n i  a 941 04 

The company ' s a u d i t o r  i s  : 

Ar thu r  Young & Company 
101 Park Center Plaza, S u i t e  1200 
San Jose, Cal i f o r n i a  951 13 

The company's bank i s :  

Bank o f  America 
444 South Mathi l d a  Avenue 
Sunnyval e, Cal i f o r n i  a 94086 
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OPERATING PLAN - INTRODUCTION 

QUANTUM ' S 
CORPORATE 
GOALS 

Quantum plans t o  b u i l d  a p r o f i t a b l e  p o s i t i o n  i n  t he  OEM low cost  
f i x e d  d i sk  d r i v e  marketplace w i t h  sales over $70 m i l l  i o n  per year  
i n  1984. I n i t i a l  products w i l l  be a f a m i l y  o f  8- inch f i x e d  d i sk  
d r i  ves in t roduced i n  1980. Fol 1 ow-on products w i t h  1982 i n t  ro -  
duc t i on  w i l l  be a f a m i l y  o f  5-1/4-inch f i x e d  d isk  dr ives.  Quantum's 
unique c o n t r i b u t i o n  t o  the  market w i l l  be t o  p rov ide  lowest cost  
products, compatible w i t h  i n d u s t r y  standard dr ives ,  y e t  o f f e r i n g  
unique capac i ty  and performance advantages. 

Quantum's f i r s t  products w i l l  be 10, 20, and 30 megabyte d i sk  
d r i v e s  compatible w i t h  Shugart Associates 5 and 10 megabyte SA lOOO 
d r i ves .  F i r s t  Quantum u n i t s  w i l l  be a v a i l a b l e  by October 1980 w i t h  
p roduct ion  shipments beginning i n  January 1981. 

Quantum w i l l  market worldwide t o  OEM customers i n  small business 
system, word processing, personal computer, i n t e l l  i gent te rmina l  
and min i  and micro computer marketplaces. Sales are pro jec ted  t o  be 
$3.7 m i l l i o n  i n  1981, $15 m i l l i o n  i n  1982, $37 m i l l i o n  i n  1983 and 
$70 m i l l i o n  i n  1984. 

Both design and manufactur ing engineer ing w i l l  be focused i n  one 
func t i on ,  lead by a team o f  experienced engineers now en te r i ng  the  
design o f  t h e i r  t h i r d  generat ion o f  low cost  f i x e d  d i s k  products. 
I nnova t i ve  combinations o f  re1 i abl  e, mature techno1 og i  es w i  11 be 
u t i l i z e d  r a t h e r  than r a d i c a l  leaps i n  unproven technology. 

Manufactur ing w i l l  be based on a modular assembly l i n e  concept t o  
permi t  smooth, incremental expansion o f  product i o n  capacity.  We1 1 
managed ma te r ia l  func t ions  w i l l  be a h igh  p r i o r i t y  due t o  the  h igh  
r a t i o  o f  ma te r i a l s  t o  l abo r  costs i n  Quantum's products. 

F inanc ia l  plans c a l l  f o r  a t o t a l  equ i t y  requirement o f  $5 m i l  1 ion .  
The company w i l l  reach p r o f i t a b i l i t y  by yearend 1981 and sales o f  
$70 m i l  1 i o n  i n  1984. Gross p r o f i t s  over 40 percent  w i  11 be reached 
by f o u r t h  qua r te r  1982. Pre-tax p r o f i t s  o f  20 percent  o r  b e t t e r  are 
p ro jec ted  by 1983. A schedule o f  Quantum's key events i s  shown i n  
F igure  16, (page 36). 





Corporate Ob jec t i ves  

MAJOR The founders o f  Quantum Corpo ra t i on  have fo rmu la ted  a se t  o f  major  
CORPORATE o b j e c t i v e s  which express t h e  broad aims and d i r e c t i o n  o f  t h e  
OBJECTIVES company. Th i s  se t  o f  o b j e c t i v e s  covers a l l  aspects o f  Quantum's 

bus i  ness ope ra t i on  i n c l  u d i  ng f i nanci  a1 , empl oyees , customers, 
suppl  i e r s  , products,  management and community. 

FINANCIAL I n  o rde r  t o  r e a l i z e  a l l  o f  t h e  company's goals,  Quantum must f i r s t  
OBJECTIVES achieve i t s  f i n a n c i a l  ob jec t i ves .  The company w i l l  grow t o  become a 

major  c o n t r i b u t o r  t o  t h e  i n d u s t r y  and marketplace. Th i s  growth w i l l  
r e q u i r e  ex te rna l  f i n a n c i a l  resources. Quantum i s  committed t o  e a r l y  
p r o f i t a b i l i t y  and growth t o  p r o f i t  l e v e l s  equal t o  t he  best  i n  t h i s  
i n d u s t r y .  Growth t o  p r o f i t a b l e  ope ra t i on  wi 11 make p o s s i b l e  an 
a t t r a c t i v e  r e t u r n  t o  Quantum's shareholders  and wi 11 enable t he  
company t o  have t h e  f i n a n c i a l  resources r e q u i r e d  t o  meet o t h e r  
goals.  P r o f i t a b i l i t y  i s  t h e  best s i n g l e  i n d i c a t o r  o f  t h e  company's 
accompl ishments and t h e  foundat ion  f o r  i t s  success. 

EMPLOYEE The h ighes t  l e v e l  o f  accomplishment w i l l  be achieved through t he  
CONTRIBUTION success o f  ou ts tand ing  people. Quantum w i l l  s e l e c t ,  t r a i n  and 
AND SHARE OF mo t i va te  t h e  r i g h t  people. These people w i l l  work as a team i n  an 
SUCCESS atmosphere i n  which excel  1 ence i s  expected. I n d i  v i dua l  excel  1 ence 

w i l l  be recognized and rewarded g i v i n g  each person a sense o f  
s a t i s f a c t i o n  and accomplishment f rom t h e i r  work. I n  t h i s  way 
Quantum's people w i l l  share i n  t h e  company's success. 

CUSTOMERS Quantum w i l l  make a c o n t r i b u t i o n  t o  t h e  success o f  i t s  customers. 
The company's products  and se rv i ces  w i  11 p rov ide  val  ue which wi 11 
r e s u l t  f rom an understanding o f  and a responsiveness t o  t h e  needs 
o f  i t s  customers. The a b i l i t y  t o  recogn ize  and respond t o  t h e  
customers'  needs w i l l  grow f rom a r e l a t i o n s h i p  o f  mutual respect  
and t r u s t .  A l l  o f  Quantum's people w i l l  be keen l y  aware o f  t h e  
company's customer and market o r i e n t a t i o n .  

SUPPLIERS 

PRODUCTS 

Quantum w i l l  e s t a b l i s h  equ i va len t  r e l a t i o n s h i p s  w i t h  i t s  supp l i e r s .  
Supp l i e r s  w i l l  be se lec ted  t o  o b t a i n  t h e  optimum qual i t y  product  a t  
t h e  most f a v o r a b l e  cos t .  Quantum's people w i l l  conduct t h e i r  
bus iness i n  a manner which w i l l  l eave  no ques t i on  o f  t h e i r  
i n t e n t i o n s  o r  business e th i cs .  Quantum w i l l  expect i t s  s u p p l i e r s  t o  
operate i n  t h e  same honest and s t r a i g h t  fo rward  manner. 

The company's products  w i l l  p rov ide  va lue which i s  r e a l  and 
measurable i n  terms o f  cos t ,  performance, f u n c t i o n ,  and q u a l i t y .  
A l l  o f  t h e  company's products  w i l l  be designed and manufactured 
w i t h  t h e  proper  balance between qual i t y  and cos t .  Th is  w i  11 assure 
t h a t  t h e  customer rece i  ves maximum val  ue. 



CONTRIBUTION Quantum wi 11 i n t r o d u c e  new products  o n l y  when t h e  company's 
t e c h n i c a l  and h i g h  volume p roduc t i on  e x p e r t i s e  w i l l  a1 l ow  i t  t o  
excel .  

MANAGEMENT The management o f  Quantum wi 11 : 

Set p r i o r i t i e s  t o  assure focus on c r i t i c a l  issues.  

Create through example a sense o f  urgency d r i v i n g  e f f o r t s  t o  
a concl  us i on. 

Set o b j e c t i v e s  and expect ded ica ted  e f f o r t  t o  meet 
commitments. 

Be f i r m  b u t  f a i r  i n  a l l  r e l a t i o n s  w i t h  employees, 
customers and suppl i e r s .  

Set and demand t h e  h ighes t  standards o f  exce l lence  w i t h  no 
compromise. 

Recognize c o n t r i b u t i o n  and reward achievement. 

Be open, communicative and so l  i c i t  maximum employee i n -  
volvement i n  a l l  a c t i v i t i e s .  

Management a c t i o n  w i l l  f o s t e r  i n t e g r i t y  i n  a l l  aspects o f  
t h e  business. 

Th i s  approach wi 11 f o s t e r  i n i t i a t i v e ,  c r e a t i v i t y  and wi 11 
a l l o w  freedom o f  a c t i o n  i n  i n d i v i d u a l  a t ta inment  o f  w e l l -  
d e f i n e d  o b j e c t i v e s  

Wi th  t h e  successfu l  accompl ishment o f  t h e  above o b j e c t i v e s  t h e  
company w i l l  prosper  and grow and w i  11 reward i t s  shareholders  and 
employees, and c o n t r i b u t e  t o  customers, s u p p l i e r s  and thus  t o  i t s  
community. 



MARKETING PLAN 

THREE LEVEL 
SALES 
PROJECTION 

STRATEGY TO 
FOCUS ON 
UNIQUE BUT 
COMPATIBLE 
PRODUCTS 

PRICING TO BE 
COMPETITIVE 

Sales P r o j e c t i o n  

Quantum's sa les  have been p r o j e c t e d  a t  t h r e e  l e v e l s :  

I. Business P lan  - Base (Lowest) Level  
11. Opera t ing  P lan  - I n t e r n a l  P lann ing  Level  
I 11. Target  P l a n  - Sales Target 

Sales l e v e l s  p r o j e c t e d  a re  as f o l l o w s :  

Revenue i n  M i l l i o n s  o f  D o l l a r s  
Level  Year 1981 1982 1983 1984 

I (Low) 3.7 15 37 69 
I 1  (Med) 4.6 19 46 8  5  

111 (H igh)  5.5 23 55 100 

Marke t i ng  S t ra tegy  

Quantum's s t r a t e g y  w i l l  be t o  s e r v i c e  our  customers by t a k i n g  
maximum advantage of our  p o s i t i o n  as t h e  f i r s t  (and o n l y  t o  da te )  
independent, s i n g l e  product  focused suppl i e r  o f  Shugart Assoc ia tes 
compat ib le  l ow  cos t  f i x e d  d i s k  d r i ves .  D i r e c t  p r i c e  and d e l i v e r y  
compe t i t i on  w i t h  Shugart Assoc ia tes w i l l  be minimized by o f f e r i n g  
p roduc ts  compat ib le  w i t h  SAlOOO products ,  p r o v i d i n g  bo th  h i gh  d r i v e  
c a p a c i t y  and f a s t e r  access t ime. Rather  than  competing headon w i t h  
Shugart Assoc ia tes aga ins t  s p e c i f i c  5  and 10 megabyte products,  
Quantum wi 11 focus on p r o v i d i n g  complementary product  extens ions o f  
20 and 30 megabyte capac i t i es .  D i r e c t  second sourc ing  o f  SA1004 10 
megabyte d r i v e s  w i l l  be presented as an a d d i t i o n a l  advantage o f  t he  
Quantum product  f am i l y .  S t ream l i n i ng  o f  customers'  e v a l u a t i o n  and 
adopt ion  o f  Quantum products  w i l l  be accomplished by sha r i ng  
customer exper ience and investment made i n  eva lua t i on ,  i n t e g r a i o n ,  
and so f tware  development f o r  Shugart Assoc ia tes ' products .  Key 
customer s e l l i n g  p o i n t s  w i l l  be based on capac i ty ,  cos t ,  com- 
p a t i  b i  1  i ty, support ,  and del  i ve ry  advantages. 

P r i c i n g  w i l l  d i r e c t l y  match compet i to rs  on pub1 i shed  p r i c e  l i s t s  
and be as aggress ive as necessary t o  secure major c o n t r a c t s  w i t h  
h i g h  growth p o t e n t i a l  . (Ac tua l  OEM c o n t r a c t  p r i c e s  a re  general  l y  
i n d i v i d u a l l y  nego t i a ted  r a t h e r  than se t  by pub l i shed  p r i c e  l i s t s . )  
Quantum w i l l  be capable o f  p r o f i t a b l y  p r i c i n g  over  t e n  percent  
be1 ow compet i t o r s  ' p r o j e c t e d  p r i c e s  f o r  equ i va len t  capac i t y  pro-  
ducts .  Higher  capac i t y  products  w i l l  be p r i c e d  by s tandard i n d u s t r y  
increments o f  an a d d i t i o n a l  20 t o  25 percen t  f o r  each doub l ing  of 
capac i ty .  I n i t i a l l y  p r i c e  aggression w i l l  not have t o  be h e a v i l y  
used as Quantum should be ope ra t i ng  i n  a  supply  l i m i t e d  environment 
th rough  1981. Quantum i s  p r o j e c t i n g  and prepared f o r  s i g n i f i c a n t  
p r i c e  e ros ion  i n  t h e  maketpl ace. Quantum's more c o s t - e f f e c t i v e  
des ign  w i l l  produce h ighe r  gross margins a t  any g iven  p r i c e  
compared t o  c u r r e n t  genera t ion  competing products .  Only th rough 
f u t u r e  re -des i  gns can compet i to rs  expect t o  meet Quantum's c u r r e n t  
des ign product  cost.  



LEAD CUSTOMER 
KEY, MEN 
GROWTH 
ACCOUNTS 
TARGETED 

UNIQUE 
AGREEMENTS 
OFFERED TO 
STRATEGIC 
ACCOUNTS 

DIRECT SALES 
ORGAN1 ZATION 
PLANNED 

CUSTOMER 
TECHNICAL 
SUPPORT 
IMPORTANT 

COMPETITIVE 
WARRANTY 
PROVIDED 

Secur ing a t  l e a s t  one major " lead"  o r  re fe rence  account and severa l  
medi um s i  ze qu ick  r e a c t i o n  ( r a p i d  eva l  ua t  i on and p roduc t i on  
re1  ease) accounts wi 11 be f i r s t  sa les  p r i o r i t y .  Once sh i  p p i  ng 
vo l  ume o f  product  t o  a smal l  group o f  l a r g e  and medium s i z e  
accounts, Quantum w i l l  broaden i t s  sa les  e f f o r t s  t o  i n c l u d e  
development o f  sma l l e r  accounts and es tab l  i shment o f  t r a d e  
d i s t r i b u t o r  and computer r e t a i  1 accounts. Quantum wi 11 i n i t i a l l y  
concen t ra te  sa les  i n  t h e  U.S. market and w i l l  move i n t o  
i n t e r n a t i o n a l  markets ( p r i m a r i l y  Europe) th rough  bo th  d i r e c t  and 
r e p / d i s t r i b u t o r  sales.  

Quantum's e a r l y  s t r a t e g y  w i l l  be t o  s e l e c t i v e l y  u t i l  i ze manu- 
f a c t u r i n g  r i g h t s  and l i c e n s i n g  agreements t o  a i d  i n  secur ing  " lead"  
accounts. P r e f e r e n t i a l  purchas ing agreements ( P a r t i a l  1 y  p repa id  
con t rac t s ,  j o i n t  development funding,  etc.)  w i l l  be s e l e c t i v e l y  
o f f e r e d  t o  key accounts t o  p rov ide  e a r l y  de l  i very  commitments, 
p r e f e r e n t i a l  p r i c i n g ,  and manufactur ing r i g h t s .  Broad es tab l  ishment 
o f  "second source" competing OEM s u p p l i e r  agreements (such as 
Memorex's apparent approach) w i l l  - n o t  be a Quantum s t ra tegy .  
Custom product  c o n f i g u r a t i o n  w i l l  be cons idered o n l y  i f  t h e r e  i s  
s i g n i f i c a n t  l o n g  te rm s t r a t e g i c  advantage t o  Quantum and t h e  des ign 
and manufac tu r ing  development a c t i v i t y  r e q u i r e d  wi 11 not  d i f f u s e  
t h e  p r imary  focus. 

Sales w i  11 be done on a d i r e c t  bas is  due t o  t he  smal l  , concentrated 
customer base. Manufacturers  r ep resen ta t i ves ,  d i s t r i b u t o r s ,  and 
agents w i l l  be used o n l y  where geog raph i ca l l y  (U.S. ) o r  p o l i t i c a l l y  
( i n t e r n a t i o n a l  ) r e q u i r e d  o r  necessary t o  r a p i d l y  open s i g n i f i c a n t  
market o p p o r t u n i t i e s .  

Customer t e c h n i c a l  suppor t  and suppor t  p roduc ts  w i l l  be key i n  
Quantum's s t r a tegy .  A marke t ing  t echn i ca l  support  o r g a n i z a t i o n  w i l l  
be b u i l t  i n  f o u r t h  q u a r t e r  1980. A s e r v i c e  and f i e l d  eng ineer ing  
depot w i l l  be e s t a b l i s h e d  on t h e  east coast when requ i red  by t h e  
customer base and f i e 1  d i n s t a l  l e d  d r i v e  p o p u l a t i o n  ( t a r g e t  1982). 
Product  documentat ion wi 11 be ex tens i ve  (OEM manual , s e r v i c e  
manual, a p p l i c a t i o n  notes, f i e l d  spares guide, e tc . )  and a v a i l a b l e  
w i t h  e v a l u a t i o n  u n i t  shipments. Customer t r a i n i n g  c lasses w i l l  be 
o f f e r e d  i n  d r i v e  opera t ion ,  des ign theory ,  and f i e l d  r e p a i r .  
Support products  wi 11 be p rov ided  i n c l  u d i  ng d r i  ve exe rc i  se rs  and 
c o n t r o l l e r s .  

Quantum's compe t i t i ve  warranty  w i l l  i n c l u d e  a 45 day customer 
acceptance p e r i o d  and a 12 month l i m i t e d  warranty.  Customers w i l l  
r e c e i v e  a f u l l  pa r t s ,  l a b o r  o r  replacement war ran ty  f o r  de fec t s  
found w i t h i n  45 days o f  shipment o f  product.  I n  a d d i t i o n ,  a pa r t s -  
o n l y  war ran ty  f o r  user  se rv i ceab le  pa r t s ,  and a f u l l  p a r t s  and 
l a b o r  war ran ty  f o r  t h e  non-user se rv i ceab le  HDA (head d i s k  
assembly) w i l l  apply  f o r  a t o t a l  o f  12 months. Serv ice  and r e -  
furb ishment  w i  11 be made avai  1 a b l e  t o  customers f o r  ou t -o f -war ran ty  
products  on a l a b o r  and m a t e r i a l s  and f i x e d  f ee  bas is .  



ADVERTISING 
AND PROMOTION 
FITTING 
NORM OF 
SUCCESSFUL 
O E M ' s  

MARKET1 NG 
ORGAN1 ZATION 

KEYS TO 
SUCCESS I N  
THE OEM 
MARKETPLACE 

A d v e r t i s i n g  and promotion w i l l  be p r i m a r i l y  through t rade  press, 
shows, and d i r e c t  customer contact .  Product announcement w i l l  be 
made d i r e c t l y  t o  key t a r g e t  accounts and l a t e r  through a d v e r t i s i n g  
i n  t r ade  press p e r i o d i c a l  s ( t a r g e t  t h i r d  qua r te r  1980). Nat ional  
and major reg iona l  t r a d e  shows w i l l  be attended, w i t h  Quantum 
e x h i b i t i n g  beginning i n  1981. A customer h o s p i t a l i t y  s u i t e  w i l l  be 
prov ided a t  t h e  1980 NCC bu t  no product w i l l  be shown. An ou ts ide  
a d v e r t i s i n g  agency w i  11 be cont rac ted  i n  t h i r d  qua r te r  1980. 

The Quantum market ing o rgan i za t i on  w i  11 cons i s t  o f  Fie1 d Sales, 
Customer Serv ice  (order  processi  ng ) , Technical Support, and Product 
Market i ng (sa l  es support, product p l  anni ng , adver t  i s i  ng , and pub1 i c 
re1 a t  i ons) . I n i  t i a1 l y ,  Customer Service, Technical  Support and 
Product Market ing w i l l  be combined. Sales w i l l  be based a t  t he  home 
o f f i c e ,  w i t h  f i r s t  f i e l d  o f f i c e s  planned i n  l a t e  1981. 

Keys t o  Success 

Keys t o  success i n  t h e  OEM marketplace are s t ra igh t fo rward .  An 
o rgan i za t i on  needs t o  out-perform t h e  compet i t ion  i n  the  f o l  1 owing 
areas : 

e Market D r i ven  Organ iza t ion  

- Responsi veness t o  customer's needs 
- Customer access t o  and a t t e n t i o n  f rom t o p  managment 
- Strong sales and market ing commitment 

e The R igh t  Product 

- Optimum performance f o r  customer needs 
- Lower cost  per f u n c t i o n  
- High qua1 i t y  
- High r e l i a b i l i t y  i n  f i e l d  
- Ease o f  i n t e g r a t i o n  i n t o  customer products 
- Timing o f  re lease and del i very  appropr ia te  t o  customer needs - Clear  growth path f o r  fo l low-on products 

Strong Team 

- Depth i n  key design and manufactur ing technologies 
- Strong, h i g h l y  mot ivated sales and market ing 
- Comni'tment t o  market response and customer support 
- Focus on product,  market and r e s u l t s  

Execut ion 

- Meet commitments--especial l y  del i very - F l e x i b i l i t y  t o  changing customer needs 
- A b i l i t y  t o  grow w i t h  customer requirements 
- Ma in ta in  p r o f i  t a b i  1 i t y  t o  support growth 



CUSTOMER 
SALES 

The Quantum Sales Presenta t ion  

PRESENTATION Quantum w i l l  o f f e r  a unique combination o f  product b e n e f i t s  and 
fea tures  t o  OEM customers. Key s e l l i n g  po in t s  w i l l  be cost,  
capac i ty ,  compati b i l  i t y ,  performance, support,  and del  i very. A 
p r e l  im ina ry  product s p e c i f i c a t i o n  i s  shown i n  F igure  17 (page 43). 
Fo l lowing i s  an out1 i n e  o f  Quantum's sales p resen ta t i on  f o r  t h e  
i n i t i a l  product f a m i l y  o f f e r i n g .  
Product Ob jec t ives  

o To o f f e r  a f i x e d  d i sk  d r i v e  t o  meet the  needs o f  s tate-of - the 
a r t  small computer system designs 

- U t i  1 i z ing  proven "Winchester" techno1 ogy - Lowest $/M-byte i n  i t s  capac i ty  range 

o To o f f e r  OEM's a h i g h l y  c o s t - e f f e c t i v e  a1 t e r n a t i v e  and upgrade 
systems c u r r e n t l y  us ing mu1 t i p l e  f l oppy  d i sk  d r i ves  

- Increased capac i ty  
- Increased throughput 
- Decreased access t ime 

o To prov ide a s i g n i f i c a n t  system enhancement w i t h  minimum o f  
system design and i n t e g r a t i o n  impact 

- Form f a c t o r  same as standard 8- inch  f l oppy  d isk  - Compatible " f l oppy  1 i ke" i n t e r f a c e  

o Shugart Associates SA lOOO compat i b i  1 i ty  

- E l e c t r i c a l  connections (p in -ou ts )  same as SA lOOO and i n -  
d u s t r y  standard f l oppy  d i sk  d r i v e s  

- User op t i on  conf igurab le  as s i n g l e  d r i v e  o r  emulat ion of 
m u l t i p l e  5 o r  10 M-byte d r i ves  

- Same DC power supply requirements 

- AC motor saves DC power supply costs over DC motor designs 

MECHANICS OF OEM Sales Process 
OEM SALES 

The OEM sales development process i s  a complex and o f t e n  t ime- 
consuming cour tsh ip .  Successful OEM re1 a t i o n s h i  ps become marriages 
as major investments are made by both supp l i e rs  and customers i n  
t h e  eval ua t i on  and l a t e r  f i e l d  support process. Mu1 t i p l e  source 
supply cont rac ts  are becoming i nc reas i  ngl y common, however, as both 
supp l i e rs  and customers recognize the  r i s k s  inherent  i n  so le  source 
arrangements. Contracts are normal ly  one t o  two years i n  length  and 
p r i c e  esca la to r  clauses are beginning t o  be made a p a r t  o f  second 
year  p r i c i n g  . Product compat i b i  1 i ty, p r i c e  , qua1 i ty ,  se rv i ce  
support,  and del i v e r y  become key aspects o f  mu1 t i p l e  source supply 



PERFORMANCE SPECIFICATIONS 

CAPAC ITY 
UNFORMATTED 

Q l O  420 430 

PER DRIVE 10.66Mb 21.33Mb 32.00Mb 
PER SURFACE 5.33Mb 5.33Mb 5.33Mb 
PER TRACK 10.40Kb 10.40Kb 10.40Kb 

FORMATTED (MFM) 
PER DRIVE 8.40Mb 16.80Mb 25.20Mb 
PER SURFACE 4.20Mb 4.20Mb 4.20Mb 
PER TRACK 8.20Kb 8.20Kb 8.20Kb 
PER SECTOR 256 BYTES 256 BYTES 256 BYTES 
SECTORSITK 32 32 32 

TRANSFER RATE 4.34Mbi g $  4.34Mbi &C 4.34Mbi g$C 
ACCESS TIME 

TK TO TK 15ms 15ms 15ms 
AVERAGE 50ms 50ms 50ms 
MAXIMUM looms looms looms 

AVG .LATENCY lOms lOms lOms 

FUNCTIONAL SPECIFICATIONS 

ROTATIONAL SPEED 3125RPM 
RECORDING DENSITY 6270bpi 
FLUX DENSITY 6270fc i  
TRACK DENSITY 345tp i  
CYLINDERS 512 
TRACKS 1024 
R/W HEADS 2 
D ISKS 1 
INDEX 1 

PHYSICAL SPECIFICATIONS 

ENVIRONMENTAL LIMITS 
AMBIENT TEMPERATURE = 50°to 1 1 5 ' ~  ( l o o t o  46 '~)  
RELATIVE HUMIDITY = 8%oto 80% 
MAXIMUM WET BULB = 78 non-condensing 

AC POWER REQUIREMENTS 
50/60Hz10.5Hz 
100/115VAC I n s t a l l a t i o n s  = 90-127V a t  1.1A Typ ica l  
200/230VAC I n s t a l  1 a t i  ons =180-253V a t  0.6A Typ ica l  

DC VOLTAGE REQUIREMENTS 
+24VDC*10% 2.8A Typical  dur ing  seeking 

(0.2A Typical  steady s t a t e )  
+5VDC*5% 3.6A Typical  
-5VDC*5%(-7 t o  -16VDC opt iona l  ) .2A Typical  

MECHANICAL DIMENSIONS 
RACK MOUNT STANDARD MOUNT 

HEIGHT = 4.62 in.(117.3mm) 4.62 i n .  (117.3mm) 
WIDTH = 8.55 in.(217.~mmj 9.50 in.(241.3rnmj 
DEPTH =14.25 i n .  (362 .Om) 14.25 i n .  (362 .Om) 
WEIGHT = 17 lbs.(7.7Kg) 17 lbs.(7.7Kg) 

HEAT DISSIPATION = 400 BTUIHR. TYP (120 WATTS) 

RELIABILITV SPECIFICATIONS 

MTBF: 8,000 POH t y p i c a l  usage 
PM: Not Required 
MTTR: 30 minutes 
COMPONEKT LIFE: 5 Years 

ERROR RATES : 
SOFT READ ERRORS: 1 per 10 lo  b i t s  read 
HARD READ ERRORS: 1 per 10:' b i t s  read 
SEEK ERRORS: 1 per 10 seeks 

QUANTUM PRODUCT SPECIFICATIONS 

FIGURE 17 



TYPICAL 
TARGET 
CUSTOMERS 

s i tua t i ons .  Manufacturing r i g h t s  are commonly inc luded i n  supply 
cont rac ts  but r a r e l y  exercised by customers. The process o f  
devel op i  ng OEM accounts i s  described as f o l  1 ows : 

Act i on Topic M i  1 estone 

I n t r o d u c t i o n  and 1-3 months Eva1 uat  i on order 
I n i t i a l  Sale 

Product Eva1 uat  i on 2-4 months Product qua1 i f i c a t i o n  

I n t e g r a t i o n  i n t o  Customer 1-6 months OEM cont rac t  and 
Product i o n  Schedule i n i  t i a1 re1 ease 

Del i very Ramp & Support 1-12+ months Add i t iona l  re1 ease and 
f o l  1 ow-on cont rac t  

This process i s  o f ten  shortened when there  i s  unique advantage t o  
t h e  customer t o  do so (such as second source requirements, p r i ce ,  
del i very, performance, quant i ty ,  o r  re1 i abi 1 i t y ) .  Compatibi 1 i ty  
w i t h  already u t i l i z e d  products (such as the  SA1000) st reaml ines the  
eva luat ion  process and strengthens the  bene f i t s  o f  second sourcing. 
The sales s t ra teg ies  o f  Quantum w i l l  take maximum advantage o f  
these factors.  

Target Customers 

Quantum's i n i t i a l  customers w i l l  be i n  the  small business system, 
personal computer, word processing, i n t e l l  i gent terminal  , and mini  
and micro computer market p l  aces. Fol 1 owi ng are t y p i c a l  t a r g e t  OEM 
customers by appl i c a t i  on: 

1. Small Business Systems 
H?, UNIVAC, Wang , Four Phase, Datapoi n t  , Mohawk, Ni xdorf , 
Cado, Basic 4, Qantel  

2. Personal Comuters 
Apple, Tandy, Commodore, Nor ths tar  

3. Word Processi n ( i  nc l  ud i  ng photo-typesett  i ng ) 
AES 7 - 7 7 ?  a n i e r  Wor plex, Var i typer ,  Redactron, Compugraphic, CPT, 
Wang, VYDEC 

4. I n t e l  1 i gent Terminal s 
Incoterm. Northern Telecom, Ontel, Hazel t ine,  Beehive, ADDS, 
~amtek ,  chromatics 



5. M in i  and Mic ro  Computers 

MARKET1 NG 
OBJECTIVES 

a. Minicom u t e r s  - DEC, Data General, Pe rk in  Elmer, General 
Automation --% rime, Microdata, Computer Automation 

b. Microprocessor Development Systems - I n t e l  , Z i l  og, 
Mostek, Tek t ron i  x ,  Nat ional  Semiconductor, Motor01 a 

c. Add-on Memory Subsystems - Data Systems Design, D i g i t a l  
M ic ro  Systems, S c i e n t i f i c  Micro Systems, Charles R iver  
Data, System Indus t r i es ,  Plessey 

Market ing Ob jec t ives  

Quantum Market ing 's  long term ob jec t i ves  w i l l  be to :  

1. Secure 14 percent  t o  20 percent  marketshare o f  t he  low cost  8- 
i nch  f i x e d  d isk  d r i v e  marketplace 

2. B u i l d  a h i g h l y  e f f e c t i v e  f i e l d  sales team 

3. B u i l d  Quantum sales t o  over $40 m i l l i o n  annual ly  i n  1983 and 
over $70 m i l  1  i o n  i n  1984 

4. B u i l d  a s t rong customer and techn ica l  support team t o  support 
p ro jec ted  sales 

5. B u i l d  a product market ing organ iza t ion  t o  plan, support, and 
guide Quantum product growth beyond the  i n i t i a l  product o f f e r -  
i ngs 

6. Ma in ta in  average u n i t  p r i ces  (AUP) cons is ten t  w i t h  long term 
Quantum p r o f i t  ob jec t ives .  



ENGINEERING-PRODUCT DEVELOPMENT PLAN 

SINGLE FOCUS Quantum Engineering w i  11 be responsib le f o r  devel opment , manu- 
FOR ALL KEY f a c t u r i  ng engineering, and t e s t  engineering f o r  a l  1 products. The 
ENGINEERING experience o f  Quantum's founders has taught them t h e  c r i t i c a l  value 

o f  u n i f y i n g  product design and manufacturing techn ica l  a c t i v i t i e s .  
Quantum Engineer ing 's  pr imary o b j e c t i v e  w i l l  be t o  assure t h a t  a l l  
techn ica l  a c t i v i t i e s  are focused on t h e  marketplace success o f  
Quantum's products. 

Product development a c t i v i t y  i s  underway a t  Quantum, and represents 
a s i g n i f i c a n t  p o r t i o n  o f  the  t o t a l  company a c t i v i t y  i n  1980. As the  
i n i t i a l  product design i s  completed, manufactur ing t o o l i n g ,  
processes and equipment, a1 ong w i t h  t e s t  methods and equipment , 
w i l l  be developed. The 1980 product development schedule and 
manpower requirements are described i n  F igure 18 (page 47). 

PROTOTYPE Prototype design o f  t h e  f i r s t  Quantum product f a m i l y  w i l l  be 
DESIGN JUNE completed i n  June 1980. Add i t iona l  key people w i l l  then be added t o  
1980, FIRST the  techn ica l  s t a f f  t o  opt imize the  basic design, complete d e t a i l e d  
PROTOTYPES I N  component desi gn, product tes t i ng ,  and s t a r t  manuf a c t u r i  ng process 
SEPTEMBER 1980, devel opment . 
PRODUCTION 
STARTING 1981 Engineeri  ng w i  11 bui  1 d i n i t i  a1 prototype dr ives,  support devel- 

opment o f  key component vendors ; and, d u r i  ng f o u r t h  quar ter  1980 
and f i r s t  quar ter  1981, a i d  Manufacturing i n  the  b u i l d i n g  o f  p i l o t  
product ion un i t s .  A f t e r  the  product i s  f u l l y  released t o  manu- 
f a c t u r i n g  and product ion begins i n  January 1981, the  Engineering 
focus w i l l  s h i f t  heav i l y  t o  support o f  manufacturing star t -up.  

5-114-INCH 
FIXED D I S K  By 1982, the  manufacturing process w i  11 be s tab i  1 i zed, sus ta in ing  
D R I V E  manufacturing engineering w i  11 be i n  place, and Engineering w i  11 
DESIGNED t u r n  t o  development o f  Quantum's second product fam i l y  (5-114-i nch 
I N  1982 f i x e d  d isk  d r i ves ) .  

PRODUCT Quantum Engineering ' s  fundamental approach w i  11 be t o  i nnova t i  vel y 
INNOVATION I N  apply and i n t e g r a t e  proven, mature design and manufacturing 
INTEGRATION technologies ra the r  than t o  pioneer the  f r o n t i e r s  o f  fo rmula t ive ,  
OF MTURE e x o t i c  technologies. Key w i l l  be the  c rea t ion  o f  r e l i a b l e ,  low 
TECHNOLOGIES cost, manufacturabl e products i n  response t o  c l e a r  market needs. 

Strong techn ica l  par tnerships w i l l  be formed w i t h  major par ts  
supp l i e rs  t o  assure Quantum's use o f  t h e  most c o s t - e f f e c t i v e  
sources o f  various d r i v e  components and sub-assembl ies.  

ENGINEERING The Engineering organ iza t ion  w i  11 cons is t  o f  f o u r  major func t ions  : 
ORGAN I ZAT I ON 

e Devel opment engi nee r i  ng 
Recording engineering 
Manufactur ing engineering 
Test engineering 





ENGINEERING Engineering ob jec t i ves  are: 
OBJECT1 VES 

1. Design a d r i v e  f a m i l y  w i t h  10, 20 and 30 megabyte capac i t i es  

a. Assembly l a b o r  content o f  1.5 hours o r  l ess  and t e s t  l abo r  
o f  .6 hours 'or l ess  (10 MB) 

b. Manufactur ing cos t  o f  $300 o r  l e s s  f o r  the  lOMB d r i v e  
(mater ia l ,  labor ,  and overhead - 1980 d o l l a r s )  a t  u l t i m a t e  
(20,000t h uni t ) 

2.  B u i l d  20 prototypes i n  September and October 1980 

3. Support manufactur ing i n  hard too led  p i  1 o t  product i o n  beginni ng 
i n  January 1981 

4. B u i l d  a s t rong techn ica l  team t o  develop and support both 
Quantum products and manufactur ing processes as a s i n g l e  
focused e f f o r t  

5. Support manufactur ing launch o f  Quantum products i n t o  h igh  
vo l  ume product i on 

6. Be a market and operat ions responsive o rgan iza t i on  

7. Be known as the  mcst respected r o t a t i n g  memory engineer ing team 
i n  the  i n d u s t r y  



MANUFACTURING PLAN 

COST CONTROL I n  order t o  compete w i t h  the  h igh  volume product ion  economies of 
OB JECTI VES t h e  compet i t ion,  Quantum w i l l  focus on low cost  design procurement, 

assembly and t e s t .  

MANUFACTURING The s ta r t -up  organ iza t ion  i n  manufactur ing w i l l  cons i s t  of the  key 
ORGANIZATION func t i ons  o f  manufactur ing management and ma te r ia l  s  c o n t r o l  

management. With growth o f  the  company the  o rgan iza t i on  w i l l  be 
s t a f f e d  w i t h  purchasing, qua1 i t y  con t ro l  and f a c i  1  i t i e s  func t ions  
as shown i n  the  organ iza t ion  char t .  F igure  14 (page 32).  

TEAM TO Quantum products are designed by an engi nee r i  ng-manuf a c t u r i  ng team 
DESIGN FOR f o r  low cost  h igh  volume product ion. During design the  lowest cost 
LOW COST manufactur ing process w i l l  be se lec ted  which w i l l  meet t h e  

f u n c t i o n a l  requirements o f  the  par t .  Par ts  w i l l  a lso  have l o c a t i n g  
fea tu res  and t o o l i n g  po in t s  designed i n  t o  f a c i l i t a t e  automatic 
p a r t s  feeding, indexing, l oca t i ng ,  checking and assembly. Sub 
assembl i es and f i n a l  assembl i es w i  11 have fea tures  f o r  ease o f  
automatic t e s t i n g  and inspect ion.  D i r e c t  assembly l abo r  w i l l  be a 
small p a r t  o f  t o t a l  product cost. The d i f f i c u l t i e s  o f  b u i l d i n g  and 
t r a i n i n g  the  d i r e c t  l abo r  f o rce  w i l l  , there fore ,  be minimized. 

MATERIALS Manufactur ing i s  planned t o  be p r i m a r i l y  an assembly opera t i  on. 
OPERATIONS Par ts  are purchased t o  s p e c i f i c a t i o n s ,  inspected, t es ted  and 
COMPUTER assembled i n t o  a product. This places a heavy burden on the  
CONTROLLED mate r ia l  s  procurement func t ion ,  and, t he  management o f  t h i s  

f u n c t i o n  becomes c r i t i c a l  t o  t he  success o f  the  company. To assure 
e f f i c i e n t  opera t ion  o f  the  mater ia l  con t ro l  group a computerized 
Manufactur ing In fo rmat ion  System w i  11 be implemented w i t h  the  
re lease o f  the  product design t o  manufacturing. The M I S  groundwork 
w i  11 begin dur ing  the  product design w i t h  engineer ing s t r u c t u r i n g  
t h e  b i l l s  o f  ma te r i a l  f o r  e n t r y  i n t o  a Ma te r i a l s  Requirement 
Planning module. The system w i l l  be expanded as product ion  i n -  
creases t o  i n c l  ude a1 1 funct ions o f  mater i  a1 s requirement p lanning 
as we l l  as cost  accounting. The o b j e c t i v e  i s  t o  grow w i t h  the  
system i n  p lace  thus avo id ing  the  trauma o f  implementing an bRP 
system i n  a h igh  product ion environment. The c o n t r o l s  inherent  i n  
t h e  Manufactur ing In fo rmat ion  System w i l l  minimize i nven to ry  
c o n t r o l  (prov ide a minimum o f  f o u r  t u r n s )  ,assembly l a b o r  content,  
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minimize i n d i r e c t  ma te r i a l  handl i n g  labor ,  and prov ide  on t ime  
del  i ver ies.  This  computer system a1 so becomes a tremendous 
d iagnos t i c  t o o l  t o  a i d  i n  main ta in ing  p r o f i t a b i l i t y .  

Cost o f  purchased ma te r ia l s  i s  s e n s i t i v e  t o  o rder  quant i ty .  
Therefore, h igh  volume manufacturers have an advantage i n  pro- 
curement s ince  they may negot ia te  favorab le  p r i ces  f o r  l a r g e  orders. 
The advantage d imin ishes as q u a n t i t y  increases s ince p r i c i  ng i s  
c l a s s i c a l l y  a l oga r i t hm ic  func t ion .  Typ i ca l l y ,  once order  quan- 
t i t i e s  reach approximately 20,000 u n i t s ,  t he  p r i c e  advantage of 
increased order  q u a n t i t i e s  i s  on ly  a few percentage points .  Quantum 
w i l l  be i n  t he  p o s i t i o n  o f  commiting l a r g e  q u a n t i t y  orders i n  1982 
and w i t h  cost  e f f e c t i v e  management o f  inventory  w i l l  be compet i t i ve  
w i t h  h igh  volume compet i tors i n  t he  cost  o f  purchased mater ia ls .  

Manufactur ing w i l l  be organized and too led  f o r  lowest poss ib le  cost  
assembly operat ions. Sub assembl i es w i  11 be bu i  1 t on dedicated 
t o o l s  i n c o r p o r a t i n g  t e s t  f unc t i ons  t o  assure t h a t  a l l  u n i t s  moving 
t o  f i n a l  assembly l i n e s  are a t  acceptable qual i t y  l eve l s .  Sub 
assembly l i n e s  w i l l  be balanced t o  the  output  o f  f i n a l  assembly t o  
minimize in-process inventory.  F ina l  assembly operat ions w i  11 be 
t o o l e d  w i t h  assembly f i x t u r e s ,  pa r t s  feed ing  devices, and o ther  
assembly aids. A p re tes t  f u n c t i o n  w i l l  minimize r e j e c t  and rework 
re tu rns  from the  f i n a l  t e s t  func t ion .  The f i n a l  t e s t  system w i l l  
have mu1 t i p l e x i n g  capabi 1 i t i e s  and w i l l  handle the  output  from 
several f i nal assembly 1 i nes . 
The manufactur ing p l a n t  layout  w i l l  be opt imized f o r  e f f i c i e n t  
ma te r i a l  s  handl ing. Grav i t y  f l o w  racks and conveyor systems w i  11 be 
used t o  k i t  pa r t s  f o r  product ion. Sub assembly and f i n a l  assembly 
areas w i  11 be loca ted f o r  minimum mate r ia l s  movement between oper- 
a t i ons  assembly l i nes .  The l i n e  module w i l l  con ta in  i t s  own c lean 
a i r  system t o  prov ide a contaminat ion f r e e  environment f o r  assemb- 
l y .  Each l i n e  w i l l  have a product ion  capac i ty  o f  40 u n i t s  per day 
s h i f t .  F ina l  t e s t  operat ions w i l l  handle the  output  from several 
assembly l i n e s .  As product ion  demands increase assembly l i n e s  
modules w i  11 be added t o  increment capacity.  Mater i  a1 s f l  ow through 
product ion  and work i n  process w i l l  be monitored and con t ro l  l e d  by 
t h e  Manufactur ing In fo rma t ion  System. F igure  19 (page 51 ) i s  a 
b lock  diagram o f  an assembly l i n e  module showing the  var ious 
assembly and q u a l i t y  con t ro l  operat ions as we l l  as ma te r i a l s  f low. 

Although heavy emphasis i s  placed on low cost,  product qual i t y  w i l l  
not be s a c r i f i c e d .  Quantum's qual i ty  c o n t r o l  f u n c t i o n  w i  11 assure 
t h a t  products meet engineer ing s p e c i f i c a t i o n s  . The var ious t e s t  
f unc t i ons  i n  the  assembly operat ions w i l l  be supplemented w i t h  
qual i ty  c o n t r o l  gates. S t a t i s t i c a l  qual i ty  con t ro l  concepts w i  11 be 
u t i l i z e d  t o  minimize i nspec t i on  costs. The Manufactur ing I n f o r -  
mation System w i l l  moni tor  component and assembly r e j e c t s  t o  
op t im ize  c o n t r o l  o f  the  qual i t y  operat ion. 





VENDOR 
SOURCE 
QUALITY 

Qua1 i ty  o f  purchased pa r t s  and components have major rami f  i c a t  i ons 
i n  the  manufactur ing operat ions. I n  the  constant  c o n f l i c t  o f  cost  
versus qual i ty, t h e r e  w i  11 be no compromi se o f  speci f i c a t  i ons. 
Vendor sources w i l l  be qual i f i e d  based upon t h e i r  p a r t s  qual i t y  
h i s t o r y  as we l l  as t h e i r  c a p a b i l i t y  t o  produce q u a n t i t y  pa r t s  a t  
1 ow cost.  

FACILITIES The f a c i  1  i t i e s  f u n c t i o n  i s  responsib le f o r  p lanning and acqu i r i ng  
PLAN the  p l a n t  and f a c i l i t i e s  requ i red  f o r  the  o r d e r l y  growth o f  the  

company. Since our operat ions f i t  the  c lass  o f  1 i ght  manufactur ing , 
no speci a1 b u i l d i n g  f a c i  1  i t i e s  o r  leasehold improvements are 
needed. C l  ean environments necessary f o r  f i  nal assembly operat ions 
w i l l  be provided i n  the assembly l i n e  modules. Requirements o f  6000 
square f e e t  w i l l  be developed i n  mid-1980 i n  Santa Clara County. 
This  f a c i l i t y  w i l l  meet the  growth needs through mid-year 1981. 
Future expansion may be developed outs ide  the  Santa Clara Va l l ey  
dependent upon a v a i l a b i l i t y  o f  l abo r  and o ther  f a c t o r s  which impact 
i n d u s t r y  growth i n  t h i s  area. The f a c i l i t i e s  space p lan  i s  shown i n  
F igure  20 (page 53). 

MANUFACTURING GOALS AND OBJECTIVES 

MANUFACTURING 1. Provide the  f a c i l i t i e s  and p l a n t  requ i red  f o r  t he  company 
OBJECTIVES operat ions, and p lan f o r  o r d e r l y  growth t o  assure no impact on 

product del i very comrni tments . 
2. Support Engineering i n  t he  pro to type b u i l d  o f  20 machines. 

3. Begin p i  1  o t  p roduct ion  year  end 1980. 

4. Develop and main ta in  a master schedul ing system t o  meet order 
and fo recas t  sales requi  rements. 

5. Implement a Manufactur ing In fo rma t ion  System w i t h  a Ma te r i a l s  
Requirement Planning module d r i ven  from the  master schedule. 

6. Develop the  manufactur ing capac i ty  t o  meet t he  master b u i l d  
schedule. 

7. Meet t h e  u l t i m a t e  product cost  o b j e c t i v e  by the  20,000th 
product ion  u n i t  . 

8. Main ta in  i nven to ry  a t  4-112 annual turns. 



YEAR 

QUANTUM FACILIT IES SPACE PLAN 
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FINANCIAL PLAN 

Goal s  and Assumptions 

F I NANC IAL 
GOALS 

Quantum Corpora t ion 's  plans c a l l  f o r  r a p i d l y  b u i l d i n g  a st rong 
manufactur ing company i n  t h e  h i g h l y  compet i t i ve  low cost  OEM 
pe r iphe ra l  marketpl  ace. Success depends on e a r l y  i n t r o d u c t i o n  o f  
t h e  product t o  t he  marketplace, and ob ta in ing  commitments from a 
few b i g  OEM accounts. The company's f i n a n c i a l  s t rengths are key t o  
both o f  these elements, The f i n a n c i a l  resource must be a v a i l  ab le  t o  
a t t r a c t  t h e  people necessary t o  complete the  product devel opment 
and in t roduce t h e  product t o  product ion.  The manufactur ing 
i n t r o d u c t i o n  must i nc lude  the  design and procurement o f  t o o l s  and 
t e s t  equipment which make l a r g e  vol  ume, low cost  manufactur ing 
possib le.  This  f i n a n c i a l  s t rength  and capabi l  i t y ,  together  w i t h  
Quantum's product advantages w i  11 a t t r a c t  t he  major OEM customers. 

Quantum's f i nanc ia l  p lan i s  based on achiev ing the  f o l l o w i n g  goals: 

Inventory  Turns > 4 per  year - 1Q 1981 
Accounts Receivable < 60.days - lQ 1981 
Accounts Payable < 30 days - 1Q 1981 
P r o f i t a b l e  Operat ion Yearend - 1981 
Cost o f  Goods Sold < 60% o f  revenue 1983 
Per iod  Expenses < 20% o f  revenue 1983 
Pre tax  P r o f i t  > 20% o f  revenue 1983 

These goal s  a re  very conservat ive. The company's operat i ng goal s  
w i l l  i nc lude i nven to ry  tu rns  o f  4.5 and accounts rece ivab le  o f  45 
days by yearend 1981. 

ECONOMIC The p lan i s  a lso  based on the  f o l l o w i n g  major assumptions regarding 
ASSUMPTIONS the  economic c l  imate: 

I n f l a t i o n  w i l l  average 10% per year  over t he  next 5 years. 
I n t e r e s t  o f  debt funds w i l l  average 15% per year. 
I n t e r e s t  received on funds w i l l  average 10% per  year. 

F igures 21 through 28 (pages 56 through 63) descr ibe Quantum's 
f i n a n c i a l  plans i n  d e t a i l .  F igure  21 i s  the  Quantum revenue p lan  
which describes the  product sales i n  both u n i t s  and u n i t  p r i ce .  
F igures 22, 23, 24 " Pro Forma Statements o f  Operation", show the  
company p lan t o  achieve p r o f i t a b l e  operat ion by yearend 1981, and 
20% pre tax  p r o f i t  i n  1983. The cash resources requ i red  t o  implement 
t h e  Quantum plan are  shown i n  Figures 25 and 26 The company w i l l  
r e q u i r e  $5 m i l l  i o n  t o  reach p r o f i t a b l e  operat ions. F igures 27 and 
28 are  t h e  company's balance sheets which show the  growth of the  
company' s  f i n a n c i a l  s t rength  and val ue t o  i t s  stockholders. 



RESOURCE I n  order  t o  achieve these plans the  company i s  seeking an equ i t y  
REQUIREMENTS investment o f  $5 m i l  1  ion.  These funds w i l l  be used by the  company 

through yearend 1981 when p r o f i t a b l e  opera t ion  w i l l  be achieved. 
Add i t i ona l  debt f i nanc ing  w i l l  be requ i red  i n  1982, 1983, and 
1984. 
F igures 29 and 30 (pages 64, 65) descr ibe the  sources and 
uses o f  t he  company's cash resources a t  th ree  major mi lestones i n  
1981. 

SENSITIVITY The f i n a n c i a l  p lan  was tes ted  by examining the  s e n s i t i v i t y  o f  t he  
ANALYSIS company's resource requirements f o r  th ree  negat ive v a r i a t i o n s  f rom 

t h e  base plan. I n  t he  f i r s t  case the  s e n s i t i v i t y  o f  the  p lan  t o  a  
s l  i ppage i n  the  product devel opment schedule was examined. The 
schedule s l ippage i n  Case One i s  th ree  months from the  base plan. 
It i s  assumed t h a t  t h e  cause o f  t he  schedule s l ippage i s  a  
techn ica l  problem and t h a t  t h e  Engineering expenses must be i n -  
creased i n  response. Also the  expense f o r  c a p i t a l  t o o l i n g  i s  shown 
increased s i g n i f i c a n t l y  t o  permi t  rework o f  the  too l i ng .  A  schedule 
s l  ippage as described would delay the  achievement o f  p r o f  i t a b l e  
operat ions u n t i l  the  second quar te r  o f  1982 and would increase the  
company's cash requirements by $600 thousand. 

I n  the  second case the  s e n s i t i v i t y  o f  the  company's f i n a n c i a l  p lan  
t o  a  decl i n e  i n  sales o f  30 percent was examined. The decl i n e  i n  
sales could occur i f  a  downturn i n  t he  economy beginning i n  l a t e  
1980 became deeper o r  more p ro t rac ted  than now pro jected.  For t h i s  
case it was conserva t ive ly  assumed t h a t  company's expenses would 
cont inue along t h e  base p lan  l e v e l s  u n t i l  yearend 1981. I n  the  
f i r s t  quar te r  1982 expenses and inventory  are assumed reduced t o  
r e f l e c t  the  sales decl ine.  With these assumptions the  company would 
r e q u i r e  $1.8 m i l l i o n  add i t i ona l  cash over t h e  base p lan  and 
p r o f  i tab1 e  operat ion would be del  ayed unt  i 1 t h e  second qua r te r  
1982. 

The t h i r d  case o f  the  s e n s i t i v i t y  ana lys is  assumed the  i nven to ry  
tu rns  t o  be 3.5 ins tead o f  4  i n  the  base p lan  and the  receivables 
t o  be 90 days instead o f  60 days. This  case would r e s u l t  i n  an 
a d d i t i o n a l  need o f  $800 thousand t o  t h e  p o i n t  o f  p r o f i t a b l e  
operat ions,  yearend 1981. The sources and uses o f  cash f o r  a l l  o f  
these cases are compared i n  F igure 31 (page 66). 



QUANTUM CORPORATION 
PRO FORMA 

REVENUE PLAN 

I UNIT SHIPMENTS 

Model 1 (10 MB) 
Model 2 (20 MB) 
Model 3 (30 MB) 
Model 4 (5 MB) 
Model 5 (10 MB) 
Model 6 (15 MB) 
Controller 1 
Controller 2 

1983 1984 1981 1981 1981 1981 1981 
1Q 24 3Q 4Q TOTAL 

8" Products 10 
2 5 
6 5 

5f" Products -- -- 
- - 
3 5 
-- 

1982 1982 1982 1982 1982 
1Q 2Q 34 4Q TOTAL 

Avg. Unit Price ( $ )  
Model 1 (10 MB) 940 
Model 2 (20 MB) 1230 
Model 3 (30 MB) 1440 
Model 4 (5 MB) -- 
Model 5 (10 MB) - - 
Model 6 (15 MB) -- 
Controller 1 570 
Controller 2 -- 

Revenue ( $000) 
Model 1 (10 MB) 
Model 2 (20 MB) 
Model 3 (30 MB) 
Model 4 (5 MB) 
Model 5 (10 MB) 
Model 6 (15 MB) 
Controller 1 
Controller 2 

TOTAL 

F I G U R E  21  



QUANTUM CORPORATION 
PRO FORMA 

STATEMENT OF OPERATION 
(dol lars  in thousands) 

Jan. Feb. Mar. Apr . May June July Aug . Sept. Oct . NOV . Dec. Total 

Revenue -- -- -- -- -- -- -- -- -- -- - - -- -- 
Interest Income -- - - -- - -- - - -- - 41.0 - 40.0 - 39.0 - 37.0 - 34.0 - 33.0 - 31.0 255.0 - - 
Total Income -- -- -- -- -- 41.0 40.0 39.0 37.0 34.0 33.0 31.0 255.0 

Direct Cost -- -- -- -- -- -- -- -- -- -- -- -- -- 
Manufacturing 
Expense - - -- -- --- 0.6 - 0.6 - 0.6 -- 11.5 - 14.7 - 18.9 - 18.1 - 22.9 - 23.1 - - 22.7 - 133.7 

Cost of Goods - - - 0.6 0.6 0.6 11.5 14.7 18.9 18.1 22.9 23.1 22.7 133.7 - - - - - - -- - - - - - - 
Gross Profit -- -- (0.6) (0.6) (0.6) 29.5 25.3 20.1 18.9 11.1 9.9 8.3 121.3 

Expense 

Marketing 

Finance and 
Administration 

Engineering 

Interest 

Total Expense 

Profit Before 
Taxes 

Income Taxes 

Net Income 

F I G U R E  2 2  



QUANTUM CORPORATION 
PRO FORMA 

STATEMENT OF OPERATIONS 
(dollars i n  thousands) 

1Q 24 3Q 44 TOTAL 1Q 2Q 34 4Q TOTAL 
1981 1981 1981 1981 1981 1982 1982 1982 1982 1982 1983 1984 

Revenue 

Interest Income 

Total Income 

Direct Cost 145 341 643 1085 2214 1249 1534 1729 2405 6917 16300 30792 

Manufacturing Expense - 110 - 140 - 185 200 635 350 430 500 - 1960 4400 8300 - - 680 - - 
Cost of Goods 255 481 828 1285 2849 1599 1964 2229 3085 8877 20700 39092 - - - - 
Gross Profit (24) 3 2 234 694 936 948 1335 1589 2336 6208 15920 30222 

Expense 

Marketing 75 105 165 205 550 250 310 340 470 1370 2900 5000 

Administration & Finance 85 100 120 130 435 16 0 215 250 325 950 2000 3800 

Engineering 275 285 300 315 1175 325 340 360 435 1460 2750 5200 

Interest -- -- -- -- - - - - - - - 10 - 26 - 30 - 54 - 120 557 - - 896 - 
Total Expense 435 490 585 650 2160 745 891 980 1284 3900 8207 14996 

Profit Before Taxes (459) (458) (351) 44 (1224) 203 444 609 1052 2307 7713 15326 

Income Taxes 

Net Income 

F I G U R E  23 



QUANTUM CORPORATION 
PRO FORMA 

STATEMENT OF OPERATIONS 
(Percent of Income) 

Total Income 100% 100% 100% 100% 100% 1 100% 100% 100% 100% 100% 

Direct Cost 

Manufacturing Expense 

Cost of Goods 

Gross Profit 

1983 1984 
1Q 2Q 3Q 44 TOTAL 
1981 1981 1981 1981 1981 

Expense 

Marketing 

1Q 2Q 3Q 4Q TOTAL 
1982 1982 1982 1982 1982 

Administration & Finance 36 

Engineering 119 

I 

Interest 

Total Expenses 

Profit Before Taxes (198) 

Taxes 

Net Income 

F I G U R E  2 4  



QUANTUM CORPORATION 
PRO FORMA 
CASH FLOW 

(dollars in thousands) 

Jan. Feb. M a r .  Wr  M Y  June Ju ly  Aug. Sept. Oct. Nov. Dec. 1980 

Receivable Col lec t ions  -- -- -- -- -- -- -- -- -- -- -- -- -- 
I n t e r e s t  Income -- -- -- -- -- 41.0 40.0 39.0 37.0- 34.0 33.0 31.0 255.0 
Debt Increase  -- . -- - -- -- - - -- -- -- -- - - - - - - -- -- - -- - -- - -- - 
Tota l  Cash I n  -- -- -- -- -- 50.0 40.0 39.0 37.0 34.0 33.0 31.0 255.0 

Purchase t o  Inventory -- -- -- -- -- -- -- -- - - -- 48.0 48.0, 96.0 
Expenses -- 2.1 3.4 5.7 8.0 77.5 111.1 137.6 157.8 147.1 143.4 144.0 937.7 
Taxes -- -- -- -- -- -- -- -- -- -- -- .2 .2 
Leasehold Improvements -- -- -- -- -- -- 5.0 15.0 -- -- -- -- 20.0 
Vendor Tools -- -- -- -- -- 5.0 5.0 3.0 150.0 -- -- -- 163.0 

Furniture/E'ixtures -- -- -- -- -- 2.0 21.0 15.0 5.0 7.0 10.0 10.0 70.0 
Tes t  Equipment 

Tota l  Capi ta l  

Tota l  Cash Out 

N e t  Cash Out -- 2.1 3.4 5.7 8.0 50.5 117.1 166.6 302.8 125.1 196.4 188.2 1165.9 

Cumulative Cash Out -- 2.1 5.5 11.2 19.2 69.7 186.8 353.4 656.2 781.3 977.7 1165.9 

F I G U R E  25  



QUANTUM CORPORATION 
PRO FORMA 
CASH FLOW 

( d o l l a r s  i n  thousands) 

1Q 24 34 4Q TOTAL 1Q 24 3Q 4Q TOTAL 
1981 1981 1981 1981 1981 1982 1982 1982 1982 1982 1983 1984 

Receivable Collections $ 51 $ 255 $ 649 $ 1347 $ 2302 $ 2164 $ 2798 $ 3472 $ 4352 $12786 $29288 $ 64069 
Interest Income 77 56 2 8 6 167 -- -- -- -- -- -- - - 
Debt Increase -- -- -- -- -- 271 345 117 706 2035 5406 1439 - 

Total Cash In 128 311 677 1353 2469 2435 3143 3589 5058 14225 31323 69475 

Purchases to Inventory 
Expenses 
Taxes 
Leasehold Improvements 
Vendor Tools 
Furniture/Fixtures 
Test Equipment 

Total Capital 

- - 
Total Cash Out 845 1172 1753 2274 5764 2577 3143 2032 5058 12810 31173 69475 

Net Cash Ou& 717 881 1076 921 3295 142 -- -- -- 142 (150) -- 
Cumulative Cash Out 1918 2799 3875 4796 -- 4938 4938 4938 4938 -- 4788 4788 

F I G U R E  26 



QUANTUM CORPORATION 
PRO FORMA 

BALANCE SHEET 
(dollars in thousands) 

Jan. Feb. Mar. APr - June July u g  Sept . Oct. Nov. Dec . 
Cash 
Accounts Receivable 
Inventory 

r Other 
Current Assets 

Fixed Assets 
Accumulative Depreciation 
Net Fixed Assets 

Total Assets 

Accounts Payable 
Debt 
Taxes Payable 
Other 
Current Liabilities 

Long Term Debt 
Total Liabilities 

Canmron Stock 
Retained Earnings 
Esuity 

Total Liabilities and 
Shareholders' Equity 

F I G U R E  27 



QUANTUM CORPORATION 
PRO FORMA 

BALANCE SHEET 
(dollars in thousands) 

Cash 
Accounts Receivable 
Inventory 
Other 
Current Assets 

Fixed Assets 502 587 754 934 
Accumulated Depreciation (96) - (151) - (218) - (298) - 
Net Fixed Assets 406 4 36 536 636 

Total Assets 

Accounts Payable 
Debt 
Taxes Payable 
Other 
Current Liabilities 

Long Term Debt 
Total Liabilities 

Common Stock 
Retained Earnings 
Equity 

Liabilities and 
Shareholders' Equity 

Working Capital 
Current Ratio 
Net Worth 
Debt/Equity 

F I G U R E  28 



THROUGH FIRST QUARTER 1 9 8 1  

THROUGH F I R S T  HALF t 9 8 1  



USE OF CASH 

THROUGH FIRST QUARTER 1981 

F IGURE 3 0  

THROUGH FIRST HALF 1981 

& F i x t  
.9% 

1 .7% THROUGH 1981 



SENSITIVITY PNALYSIS 

BASE 
PLAN 

CASE 1- CASE 2 CASE 3 
PLAN 

lsFsffcAy 
FIGURE 3 1  

$442 - 
$2302 

$5358 

2 

CASE 1 

$422 
L 

$1611 
$7616 - 

$442 

$1645 

- 

$5549 

7 

CASE 3 

$6550 

CASE 2 

INTEREST 
INCOME 

REVENUE 
RECEIPTS 

CASE 1:  

3 month schedule 
s l i p  due t o  tech 
problems 

CASE 2 :  

30% dec l ine  i n  
sales 

CASE 3 :  -- 
inventory 3 .5  
turns,  accts re -  
ce ivab le  90 days 

: i K L E N T  

L 



RISKS AND EXPOSURES 

The company has cons idered a  number o f  r i s k s  and exposures du r i ng  
t h e  f o rma t i on  o f  i t s  plans. These r i s k s  and exposures can be 
cons idered i n  t h r e e  ca tegor ies ;  t e c h n i c a l ,  market and l e g a l .  

TECHNICAL The major t e c h n i c a l  r i s k s  assoc ia ted  w i t h  t he  successfu l  complet ion 
RISKS o f  t h e  company's p lans  a re  product  cos t  and t h e  ac tua to r  design. 

The product  cos ts  are fundamental t o  t h e  company's d i r e c t i o n .  To 
assure t h a t  t h e  cos t  goals  are met, d e t a i l e d  t a r g e t  cos ts  have been 
e s t a b l i s h e d  f o r  each f u n c t i o n  o f  t h e  product.  These t a r g e t s  w i l l  be 
con t  i nuously  compared w i t h  ac tua l  cos t  est imates f rom the  i n c e p t i o n  
o f  des ign  th rough t o  product  m a t u r i t y  i n  manufactur ing.  Any 
problems w i t h  e s c a l a t i n g  cos ts  w i l l  be f lagged a t  an e a r l y  stage. 
A1 t e r n a t i v e  designs and procedures can be invoked t o  b r i n g  t h e  cos t  
back t o  planned t a rge t s .  

I n  a d d i t i o n  t o  t h e  bas i c  product  design, m a t e r i a l  c o n t r o l  and 
management a re  key t o  reduc ing  t h e  r i s k  o f  e s c a l a t i n g  product  
costs .  M a t e r i a l  c o n t r o l  w i l l  be h e a v i l y  computer ized i n  t he  s t a r t u p  
phase o f  manufactur ing. Th i s  w i l l  reduce t he  r i s k  by e s t a b l i s h i n g  
procedures, methods and r e p o r t i n g  techniques ea r l y .  These proce- 
dures w i  11 h i  gh l  i ght  mater i  a1 c o n t r o l  and cos t s  problems, and 
i d e n t i f y  causes f o r  management ac t ion .  

A second t e c h n i c a l  r i s k  assoc ia ted  w i t h  Quantum's p l an  i s  t he  
p r o p r i e t a r y  a c t u a t o r  design. The Quantum a c t u a t o r  does not  depend 
on new technology, bu t  r a t h e r  on an i n n o v a t i v e  combinat ion o f  
mature technology. To c o n f i r m  t h e  des ign concepts and reduce t he  
r i s k  Quantum w i l l  model t he  ac tua to r  very  e a r l y  i n  t he  development 
program. This  e a r l y  model i n g  w i l l  a1 l ow  t h e  company t o  r eac t  t o  any 
t e c h n i c a l  problem w i t hou t  dk l  ay t o  t h e  business schedule. 

MARKET I NG The marketplace represents  another area o f  exposure re1 a t i v e  t o  t he  
RISKS company's plans. The p r i c i n g  o f  Quantum's products  i s  based on an 

assumed steep dec l  i n e  i n  compe t i t o r s '  p r i c i  ng descr ibed  i n  t h e  
marke t ing  plan. To reduce t h e  r i s k  assoc ia ted w i t h  g r e a t e r  p r i c e  
e ros ion  t h e  f i n a n c i a l  p l an  i s  based on compet i to rs  p r i c i n g  5-8% 
below those p r o j e c t e d  i n  t he  market. I n  a d d i t i o n  t h e  f i n a n c i a l  p l an  
assumes a  10% yea r  i n f l a t i o n  r a t e  on t h e  company cos ts  (no t  
i n c l  uded i n  p r i c e s  ) . 
Another exposure assoc ia ted w i t h  t h e  market i s  u n i t  sales.  To 
reduce t h e  r i s k  o f  reduced sa les  impact ing Quantum success, Quantum 
has based i t s  p l an  on cap tu r i ng  o n l y  a  smal l  share o f  t h e  market. 
A lso  t h e  company's p r o j e c t i o n  o f  t h e  a v a i l a b l e  market i s  very  
conserva t i ve .  It i s  l i k e l y  t h a t  t he  market w i l l  be 30% t o  50% 
l a r g e r  than t h e  p r o j e c t i o n  used i n  t h i s  plan. 



LEGAL 
RISKS 

The t h i r d  area o f  exposure considered i n  t h e  company's plans i s  
lega l .  To assure a minimum r i s k ,  t he  company employed the  serv ices 
o f  a general 'and patent counsel a t  the company's incept ion.  A l l  
precautions have been taken t o  minimize the  concerns o f  t he  pre- 
vious employers o f  t he  company's founders. The Quantum founders and 
t h e i r  patent  counsel met w i t h  Xerox (Shugart Associates ) at torneys 
i n  order t o  assure Xerox t h a t  Quantum w i l l  operate i n  an e t h i c a l  
and above board manner. It was pointed out t h a t  the  Quantum pro- 
ducts, a1 though competing i n  the  same markets, would be consi - 
derably d i f f e r e n t  than any Xerox product. A t  t h i s  meeting the  Xerox 
at torneys s ta ted t h a t  they had no reason f o r  concern (see Appendix 
Xerox correspondence). 
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