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Technology Review - Moving Head Disc Drives 
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Envi ronmental Imp1 i  c a t i  ons of Techno1 ogy 

J 

0 Costs a r e  escala t ing 

Example: Disc subst ra te  production 

2311 t o  3350 requires conventional l a the  + $ 25 K 

3370 requires new technique + $275K 

Example: Sl ider  production 

3350 (Winchester) production l i ne  cos t s  $1-2 M 

3370 ( t h i n  f i lm)  production l i n e  cos t s  $10-20 M 

Example: Readlwrite amplif ier  - see  Exhibit 1 

2311 to  3330 used "off  the she l f "  d i sc re te  c i r c u i t s  

beyond 3350 requires custom analog LSI 

Example: Logic family - see  Exhibit 2 
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Envi ronmental Imp1 i c a t i  ons o f  Techno1 ogy - Continued 

0 Number o f  v i a b l e  vendors reduced 

Example: More than  20 companies at tempted t o  en te r  d i s c  
d r i v e  markets i n  e a r l y  70 's .  Surv ivo rs :  

Memorex 
MPI (CDC/Honeywel 1 ) 
STC 
ISS ? (Univac) 
Century ? (Xerox) 

Example: Th in  f i l m  heads and media 

Memorex 
MP I 
STC 1 w i l l  succeed 

Japanese 1 
ISS 
Dastek 
AMC ques ti ona b l  e 

I n f  oma g 

Example: Recent 8 "  and 14" non-removabl e d i s c  products  

Memorex 
Shugart  Assocs. 
MP I w i l l  succeed 

Japanese 1 
Priam 
Shugart  Tech. 
I M I  1 ques t ionab le  

e tc .  

? WHO ARE THE VIABLE VENDORS FOR THE 8 0 ' s  ? 
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Other Environmental Factors 

IBM has lowered the price umbrella ( in  steps?) 

231 1 cost $3 K pri ce $27 K 

3350(B2) cost $8 K In i t i a l  price $50 K 
Current price $32 K 

9 x cost 

6 x cost 
4 x cost 

e Competi t i  ve arena shift ing from hardware 
capabi 1 i ty. 

to software and systems 

Example: IBM now separately pricin g portions of operating system. 

Example: D E C  RP05IC same technology and components as I B M  3330 
class  machine with differentiation achieved through 
interface and system control. 

Example: MPI's SMD, MMD and FMD devices are being used in a 
variety of competitive EDP products. 

e As storage devices become commodity products, control over timing and 
configuration of these products can be a market advantage. 

- 2 to  3 years lead time (see Exhibit 3) 

- Most configuration choices arbitrary 

e $ M  for R & D (1979) 

Memorex 
Burroughs 
I BM 
14P I 

STC 

Disc Storaoe 
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One E a r l y  Recogn i t ion  O f  Th i s  Environment 

1976 CDC and Honeywell form M.P.I. 

Fundamental o b j e c t i v e  t o  produce low-cost,  h i g h  q u a l i t y  

r o t a t i n g  memory p roduc ts  f o r  t he  paren t  companies through 

r e a l i z i n g  economics o f  sca les  i n  manufactur ing, engineer ing,  

a p p l i e d  research and advanced development. 

"There i s  no ques t ion  o f  i t s  (MPI 's)  No. 1 p o s i t i o n  i n  

OEM d i s k  d r i v e s "  

J. N. Por te r ,  July 1979 
1979 D i  sk/Trend Report  
Page MFGR-4 
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An Example* 

a Program L i f e  - 5 years 

a Product Demand 

Memorex 

Beta 

Tota l  

Venture Ownership 

Memorex 

Beta 

400 Spindles/Mo. 

200 Spindles/Mo. - 

600 Spi nd l  es/Mo. 

a Common Disc Product - Unique In te r faces  Only 

100% Equi ty ;  No L i a b i l i t i e s  

a Sing le  Spindle 659 Equiva lent  D r i ve  (i.e., MRX 2 X 3350) 

a Memorex OEM Product Derived From Memorex End-User Product 

Beta Product Developed Using Commercial Techno1 ogy 
( i  .e., Heads and Discs)  

PCBS Sourced From E x i s t i n g  F a c i l i t i e s  

*See E x h i b i t  4 f o r  d e t a i l e d  ana l ys i s  
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An Example - Continued 

Summary 

Memorex Beta 

Separate Manufacture 

a Standard Product  Cost $6250 $7200 

a F u l l y  Loaded Product  Cost $7.450 $91 92 

a To ta l  Assets $ 17 M $ 12 M 

J o i n t  Manufacture 

a Standard Product  Cost 

a F u l l y  Loaded Product 
T rans fe r  P r i c e  

0 Product  Cost Savings 
Over Separate Manufacture 
(5.0 yr. Program L i f e s )  

a Royal t y *  

0 Ownership Share o f  To ta l  
Assets 

*Assumes a r o y a l t y  of 4% i n  compensation f o r  Memorex technology d i f f e r e n t i a l .  
Roya l ty  w i l l  go t o  zero when Memorex rece i ves  s u f f i c i e n t  compensation f o r  i t s  
media, head and dev ice  technology d i f f e r e n t i a l .  Est imated a t  $10 m i l  1 i on .  
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Summary Of Cost Savings Areas 

Shared overhead 

Higher purchase volume 

Learning curve cos t  reductions 

Reduced development expense 

Reduced E C ,  warranty and service  costs  

Reduced spare par ts  cos t  

Reduced s tar t -up costs  

Higher volumes from e a r l i e r  market ent ry  

C Additional Cost Savings Potent ia ls  

Increased ver t ica l  in tegra t ion m 
t 

0 Reduced f a c i l i t i e s l s t a f f  and/or additional resources avai lable  i 

0 Common s t a t e  of the a r t  research 

-In-House Media Capabi 1 i t y  

0 Lower cost  

0 Rapid response t o  technology change 

0 A1 lows head and d i s c  trade-offs  

0 Source control 
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Philosophy For S P I  

-. 

0 The low cost and high qua1 i ty developer and manufacturer o f  

auxiliary on l ine  storage products and subsystems for  parents. 

0 All parents agree to  purchase a l l  auxiliary on l ine  storage 

from S P I  i f  and only i f :  

1. S P I  manufactures the product 

2. SPI  i s  reasonably price competitive 

3. S P I  can deliver within a reasonable time frame 

The t e s t  of these c r i t e r i a  i s  over a product l i f e  cycle so tha t  

short term market anomalies do n o t  impact long term success of S P I .  

0 S P I  will manufacture on an interim basis a l l  interim products 

assigned to i t  by the parents; however, the parents must move 

t o  common products a t  the ea r l i e s t  possible date. 

0 S P I  will quote on the development and manufacture of unique 

products a t  the request of e i ther  parent. 

0 Parents will have improved system performance t o  allow better 

d i rec t  competition with IBM. 
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Interim Products Assigned To SPI 

Memorex 

660 family 2314 class  disc drives 

367X and 677 3330 class  disc drives and controls 

365X 3350 class  disc drives and controls 

601 family Non-removable 14" disc drives 

101/201 family 8"  rigid disc drives 

55X/65X fami ly 8" floppy disc drives 

14" disc production Coated discs only, no packs 

Burroughs 

9383 family 

9387 family 

9494 family 

9470 family 

9489 family 

9480 family 

2X and 4X 2314 class disc drives, 
2X 3330 class disc drives and controls 

Trident disc drives and controls 

Non-removable 4X 3330 class disc drives 

Head per track disc family 

8" floppy disc drives and controls 

14" cartridge disc drives and controls 

Future Product Scope 

TF head and media rotating magnetic storage 

Optical (video) storage 

Bubbles 

On 1 ine 1 ibrary storage 

etc .  
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General S t ruc tu re  o f  SPI 

0 Separate corpora t ion ,  incorpora ted  i n  C a l i f o r n i a  

0 Management o f  SPI w i l l  be r e s p o n s i b i l i t y  o f  Board o f  D i rec to rs  

- Exercised t h r u  CEO appointed by m a j o r i t y  o f  BOD 

0 BOD membership p ropo r t i ona l  t o  parent  ownership 

- Memorex des i res  t o  ma in ta in  m a j o r i t y  ownership 

- I n i t i a l  ownership % es tab l i shed through t r a n s f e r  o f  assets 

t o  i nc lude  cash i f  necessary 

0 SPI t o  be operated a t  minimum p r o f i t  l e v e l  

- About 3% PBT on sales revenue 

- A t  t r a d i t i o n a l  growth r a t e s  may - not be s e l f - f i n a n c i n g  

0 Unanimous BOD consent requ i red  f o r :  

. - Transact ions between SPI and any one parent  no t  i n v o l v i n g  

t h e  sa le  o f  product which exceeds $250,000 per year 

- Au tho r i za t i on  and i ssu ing  any c a p i t a l  f o r  S P I  

- S e l l i n g  and/or t r a n s f e r r i n g  a  subs tan t i a l  p o r t i o n  o f  SPI 's  assets 

- Changing t h e  purpose, by-laws, C e r t i f i c a t e  o f  Incorpora t ion ,  

o r  Corporate P o l i c i e s  o f  S P I  
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Corporate Policies of SPI 

I . . 

Policy No. 1 

Policy No. 2 

Policy No. 3 

Pol icy No. 4 

Policy No. 5 

Pol icy No. 6 

Pol icy No. 7 

Policy No. 8 

Policy No. 9 

Policy No. 10 

Policy No. 11 

Policy No. 12 

Pol icy No. 13 
w 

Pol icy No. 14 

Pol icy No. 15 

Policy No. 16 

Policy No. 17 

Pol icy No. 18 

Policy No. 19 

Pol icy No. 20 

Policy No. 21 

Pol icy No. 22 

Policy No. 23 

Product Transfer Prices t o  Owners 

Definition of Full Cost Adder ( F C A )  

Product Standard Cost (PSC) 

Research and Development 

Field B i l l s  of Material and Field Change Instructions (FBM) 

Spare Par ts  Obsolescence Caused by FMB's 

Warranty 

Refurbishment and Repair 

Order Processing and Forecasting 

Owner Unique Programs 

Manufacturing Start-up Costs f o r  Common Products 

Owner Built Products Incorporated Into SPI Products 

Spare Parts Responsibility 

Accounts Receivables 

Manufactured Parts  Procurement From Owners 

Qual i ty  Assurance 

Product Cost - Pre-Production Units 

Procurement Specification on SPI Products 

Ut i l iza t ion of Excess Inventory (Piece Parts  & Sub-Assembl i e s )  

Engineering Changes & Requests For Action 

SPI/Owners Purchase Agreement 

Proprietary Protection 

Planning Comni t t e e  
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Capital ization of SPI  

Each parent contributes assets in proportion t o  ownership 

- P P  & E a t  net book value 
- N I P  and raw materials a t  book value 
- Any other assets as agreed by parents 
- No accounts receivable 
- No l i ab i l i t i e s  

Excess N I P  and raw material of any one parent to be consigned t o  SPI 

Potential Memorex contributions 

San Tomas Complex ( less Building 12) 
Administration, Recording Techno1 ogy Center, 14" Drive & Control s 
Manufacturing, 14" Drive & Controls Engineering, Warehouse 

Recording Components Division Complex (Memorex Drive, Buildings M & N) 
Rigid Discs Administration, Manufacturing, Engineering 

Orchard Park Complex 
8" Disc Drives Administration, Manufacturing, Engineering 

Santa Ana Manufacturing - Floppy Manufacturing 

Nogales, Arizona & Mexico - Sub-Assembly 

Eau Claire, Wisconsin - PWB Manufacture 

Estimated value of Memorex assets 

- P P  & E* $36 Mil 1 ion (Net Book Value) 
- N I P  & inventory $72 Million ( F I F O  Book Value) 

Potential Burroughs Contributions* 

Westlake Village 
Winnipeg 
Gl enrothes 
Guadalajara 

No Treasury Function 

- Parents payonshipment 
- Cash t o  finance asset growth provided by parents in proportion t o  

ownership. 

*Value of assets contributed by each parent could be negotiated depending 
on the lease status of the buildings involved. 
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Pricinq Pol icy Review 

0 The transfer price to a parent i s  calculated as 

Price = Constant (Product Standard Cost + Full Cost Adder) 

= k (PSC + FCA) 

Product Standard Cost (PLC) 

PLC i s  the standard direct  cost calculated on the basis of 
performance in the l a s t  two quarters of the prior year. I t  
includes labor, material and variable factory overhead costs 
as defined in Corporate Policy #3.  

0 Full Cost Adder ( F C A )  

The FCA i s  intended to recover the budgeted fixed period 
costs .  These costs are  defined in Corporate Policy #2 and 
include among others fixed factory overhead, R & D (Corporate 
Pol icy #4),  administration, E C ,  FBM, etc.  costs. 

0 Constant ( k )  

A constant factor provides the agreed upon prof i t  margin. 
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R & D 

( -  

0 Planning Committee 

- Elected byBOD 

- Approves Common Research Budget ( i .e. , non-product design) 

- Approves Common Development Budget ( i . e. , product  re1  a ted)  

- Recommends technology and product  programs t o  SPI management 

0 Expense Absorpt ion 

- Common expenses inc luded i n  FCA 

- Actual he ld  t o  w i t h i n  + 5% o f  ownership by separate b i l l i n g  
o f  paren t  w i t h  i n s u f f i c i e n t  absorpt ion 

- Unique expenses funded by s p e c i f i c  parent  
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Summarv Of Protection For Minoritv Owners 

0 Unanimous BOD required fo r  key transactions (see pg. 1 2 )  

0 Each parent has r igh t s  t o  SPI technology i f  dissolved 

0 Unique in terfaces  exclusive to  a parent 

0 Provisions f o r  protection of proprietary data 

0 Minority parent has audi t  r ight  

0 Specific r igh t s  with regard t o  SPI shares 

- P u t  option i n  event of rnerger/acquisition of one parent 

- Right of f i r s t  refusal on a l l  other share transactions 

0 Either parent can buy out other a t  book value i f  contract  defaulted 

- bankruptcy o r  1 iquidation i s  defaul t  

0 Minority parent has r igh t  to  resident planners. 
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EXHIBIT 1. ANALOG CIRCUIT TECHNOLOGY 

1975 
STATE OF THE ART 

READMSITE CIRCUIT 

1980 
STATE OF THE ART 

READNRITE CIRCUIT 



EXHIBIT 2. LOGIC CIRCUIT TECHMQLOGY 

1980 
INDUSTRY 
STANDARD 

LOGIC ClRCUlTRY 

1980 
IBM 

LOGIC CIRCUITRY 
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EXHIBIT 4. DETAILED EXAMPLE OF POTENTIAL PRODUCT COST S A V I N G S  

Assumptions 
( - 

Program L i f e  - 5 years  

e Product  Demand 

Memorex 400 Spindles/Mo. 
Beta - 200 Spindles/Mo. 

e Venture Ownership 

Memorex 2/ 3 
Beta 113 

e Common Disc Product  - Unique I n t e r f a c e s  Only 

100% Equ i ty ;  No L i a b i l i t i e s  

e S ing le  Sp ind le  659 Equ iva len t  D r i v e  ( i  .e., MRX 2 X 3350) 

Memorex OEM Product  Der ived From Memorex End-User Product -= - 
Beta Product  Developed Using Commercial Technology 
( i  .e., Heads and D iscs )  - PCBs Sourced From E x i s t i n g  F a c i l i t i e s  

Product  T rans fe r  P r i c e  To J.V. Owners: 

Memorex 

J.V. Standard Product  Cost /Spind le  

AddersISpindl  e 

P r o f i t  Mark-Up (3%) 

Roya l ty  (4% o f  above) 

J.V. Product  T rans fe r  P r i c e  

Product  Cost o f  Beta Manufacture 

J.V. Product Cost Savings on 12,000 
Sp ind les  

Beta 
r 

$ 5717 
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Calcu la t i on  of Adders Per Spindle  
I -- 

5 Year Program 
( $000 

Total  Spindles  

Standard Cost - /Spindle  

- Total Program 

Product Development Cost 

S t a r t -up  Cost 

- ECO - $35/Spindle 

Warranty - $60/Spindle 

Program Admin. @ 15% 
of  Standard 

Total  Product Cost 

Ful l y  Loaded CostISpindle  

Mernorex 

24,000 

6,250 

150,000 

Beta 

12,000 

7,200 

86,400 

8,000 

1,800 

420 

7 20 

12,960 

110,300 

9,192 

J o i n t  Venture 

36,000 

5,717 

205,812 
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