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Seagate Technology

Seagate Technology and Disk Drive Business

eagate IS a data technology company, $7 billjon revenue
S% d(? g¥age£y$cu

998, rovr data st evices and datahase &
networ emen software. ore husiness Is on
rrg{/r t% rve (a magnetic recor In data} stora%

evice) w ItS reve

ich accounts for more than gue
the focused market segments are on F sktop and hi-en
rive. Seagate beligves rn vertica rntegratron t0
evera%e Its competrtrve adva ta es, strategic desi
centers are in tcommunrcate a its wide-area net or
to strategic. manu acturrng SItes here most of them are
In Asia acrtrﬁ Seagate” owns te res In Ke
components such as magnetic  re or%rng ad ma netic
re?ordrng -media, motor, optrca channel, and o er drive
related Components.

Astonq combination_of professional skrII? As required
t(i eve E and manufacture disk rve. Inc %
ectronics en rnefrs mechanrca gsrneer Jauter
en\grneers aterial engipeers, s r”]/srcrt and
arret rentrsts eside a nica ﬁem
skr S Teq urr] grovr e satrsf on to market demand.
ndustry’ Iengcs are the dem]an ?r more storalg
caloacrt aster aCcCess, sma ler orn& actor, aﬂ wer
R]r frr ast’ gars 8 isk grrve Istory,
aorry e trar” {0 te ISk drive industry has
due to difficulties rn srmutaneous m nagrg
ultrpe aspects of the roduct. Tere arS less “than . 30
rrqrd rive manufacturers out 0 actrve disk
drive manutacturers where more R drsk rve
peb e ol B, Y
maror comﬁgtrtors ar %aqttu Western drgrta? vt?ﬁrle IBM,
ecome competrtor in 30 ar et

uitsu, and_maxtor
ggrents IS a ead r (n disk drive technology: they
to manufacture ri disk drrve redé)mrnan for
rts own equipment, now. they are nterested in whole disk

drive market opportunities.

hought. there is no threat by the new entrants of rigid
1Sk drrve [rusrness but tpeythr at 15 1n technol o%g
evelopment to co e with_the market requ(rrement and” the
tﬁntron of B lue, [BM, to ?arn maJ et share in [)I%d
rrve “J/Fsent dis k drive 1In ustrg/ 1S capa
techno oggr evelopment to accommodate market I
rage capacity, access time, aBd price as a resuIt of
onger s rvrvaI in disk drive business. In 1996, major

i

I
In
510
Str
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drok drive companies antrcrfated in disk drive demand
volume mgrea e, an extrg 5-30% of manu actu5%7capacrty

rncrease een anne o(am market in 1997,
re?u |t (of recessio mar et, th oso comp nres
ffecte price cut due to over-supply in ive.

| t Wils a ownturn of the ind ustr¥ as a rogut |n closrn%
ﬁacr Ities and comg?ny (estructuring worldwide. ? oat

ut ap ggxrmat 10% of 1ts over 100 000 workforces
worldwide spent 2-3% of its annual net sales in
restructuring.

ghe market is anércr ated to De grckrno up in Iate 1998
oo to _computer demand in Y2K garaton LWear

ect), and Euro conversion (Europe one cufrency rn
Januar ' 1999,

A rcture of Seagar I_lGLgrd disk drjve f]aahow o] figure
I

of tlr glcﬁtmo? e O?dthrgc%(r)mm%}/ which s’ one

t IS, amazjng If
the reco gathead which is aoi |nc ZIoﬁgI

Imagin

¥ve e disk surrace ro inch height wit

Beeg ¥ imf Alrbus tly at top sgeed one foot
above ground cannot e compare

HGA Ls extracted |

Magnetic recording
media (Rigid Disk)

Advanced Air Bearing
| Design of Recordin
Head which fly on disk
at 12 mrcro inch!

AN o
T
), AR Lo 1
I B T ; il
i
P d
g
'3 ; -y & 3
: ! et 55 Jak i :
o e = Pt s
Cross-sec tioned f] PR
transducer on | 8 A
Recording Head which; R

d IS uevelope uin
/’ ‘ tec%noloav

\__g

Head Stack Assembly “
Bl consists of multiple HGAs &g

Figure 11 Seagate Ri |d Drsk Driv Air Bearin
Dgsrgn and Cr%ss-sec?oned Magnetei IF-rle'gsordmg dg

Core éechn y of rigid drsk drrve m nufacture |s at
recor mg tec EL% ows Areal D rhsrtx
assr easure e tec agate 1S behin

c .
e techno roadmap where |ts o tec nglo
Eciremonstratesgsa{rt 3.2 Gob 9
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Rigid Disk Drives Density

LB e Seagate's viable technology is
- R here, well below the roadmap!

1992 1993 1994 1995 1996 1997 1998 1999 2000
25" 1 135" .—areal density (Ghit/in2)

F%uurse r)llz Technology Roadmap of Rigid Disk Drive

|
In
g|1|n| the Past decade, PC users doubled their re7quwement in
|

sk drve caPacny ever }/ear In Iah a chgn e
N éies t% rive (a aclt%/ equwemen[ pé)ene uyers
ten e satlsfle the Bame old a drive
caggrcelty, {ﬁng as they can by cheap PC, Accardin

ear for tﬂe sawepéeceacﬁythe dlshedgltﬁee fﬁaltedwffem ry

aPamy of disk drive ‘is ni)t ettlngr | theH

?aw t mlﬁdlusstgetgnglt u/ Sgw%gseve Y WlttenlvIoorS
s e il e )
% % ge W|h cﬁ ejnt/server tgch ofo andp Icrosoft
Ir\leB%ceg) d%\r/\%l%% Sg/stem total cost of a ?stem can be

Hence, storage . ca act uirement will no longer be at
deskto gs E p y %% In the past decade. J Ca aC|ty
rquw ment Wil e at the a []ver instead, \g/ ich It

to 'be a high performance and high capacity drive.

Company Profile and Environment

Sea Technol igns, .manufactures, and markets a
broag(ﬁlne of r?ng gsg drives of use |Sn computer
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systemé and muItlmgdla %gpllcatmn such as d|9|tal video
and video-on-deman company has a very strop
financial status, result In" software com%ame
ach|5|t|ons ur|n 19 99? and a merger wit Conner
i e e el ol
rcl)%)e mar eFt share o A% 1In dlS?( drive and 2% |n tape

ﬁte competence .of the corr]npan%ooare data stora%e devices
which accounts for more t % Jts revenue eatgate
produces more than 50 disc dr|ve m% els for more thar® 400
ditrerent OEMs 3nd Astrlhuto[]s with specific
requirements and needs of each customer.

Seagate has Htanutac%unng3 faC|I|t|efs in more than 10
countries and more than sales office In 16 countries
worldwide. he company . has 4 major distr] ut|op centers
|n strate ocations” 1.e. EUrope, Amen?a Atlantic,
menf aC|f|c and Asia Pacific. The glo

many acturlng strateogfy matches very weII W|th global
marketing st ategy the company.

Chan es in xternal envnonment are ery rapid in
h ter re ate |ndustr|es 10 avp d recetving, external
éompany as 1o monlor the SI yation and” be
Pregare 0 et strategies and fec on or company to

eceive minimal mpact to the profitabilit

To ?et the whole |dea of com an 3|tuat|on and the
environment, an analP/sm of g gngth weat%n 5SS,
threats, and opportunities S shown

Strengths

o Strong Financial, self finance with its profitability.

J Stron%vManufactunng Bases, cost effective operations
worldwide

.shz?r\eer 2% disk drive market share, 6% hi-end market
o Vertical Inte?ratlon cost competitiveness leverage.
» Multi-National Operations, logistic optimum.

« Multi Professional Skills, flexibility in operating.

» Technology Competency, roduct development and
|nnovat|%y PEERCY, P d

o 9% OEMs, low risk in forecast and pIannln?
J Broadened product lines, capture market volume,

J gd Industry's Brand Image, well recognized in the
ndustry
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Weaknesses

* Too many drive d_esi%n centers, poor; communication and
less cost effectiveness.

o Lack of Manufacturability, P_esi%g Pnsgguyfct%rr?r%m

mar%m as a result in complicat

control. _ _

» Lack of Time to Market for New Product, a failure in
technological demand forecast. _

J Lan%uage Barrier in Manufacturing Sites, as a result of
lobalization strategy.

J ?neffective utilization of Its Software Products.
o Lack of Public Recognition in Brand Image.

Opportunities

' OJ)ticaI Technology, a breakthrough of disk drives
super-parametric,

Continuous Growth in Data storage Demand.

Extra Growth due to Year 2000 Crisis Driven Demand.
Growth in Requirement of Information Accessibility.
Requirements of"Optical Technology in other Business.
Depreciation of Asian Currency. .

Rising Unemployment in ASEAN Countries.

Extra” Growth due to Euro Currency Conversion.
Manufacturing in East Europe and” Russia.

Threats

 Fluctuation in Market Requirement.

o Shorter Product Life Cycle and Dynamic Technology.

» |BM Interested in Market Share, becomes a hi-en
competitor.

J Oosmm%conomm in Downturn, affects global demand

o Asia PO|I(§IC&|,SU€SS, I,qd|a and Pakistan nuclear
issue, Indonesia instability. o

Technological Partnership of IBM and Western Digital.

Market Recovery of Maxtor and Quantum.

sFtlruuCél%Strlgn in” Exchange Rate, affecting product cost

y gub $2]000 PC Requirement, driving down profit margin of
ISk drive.

Disk drive industFZ is,donl)inated b
on overseas manufacturing

L J .@

, ., firms and relies
ut It |¥ different than (S
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a ||ance mdustrP/ The difference is that most of the
lance corﬂ nies use overseas ?sed anuf cturmq, as a
co tractor YV e ow %rsh ontro adm|n|stra on
gre ngt really owne brand owner' w OWNers in
Isk drive mdustry manufacturlng faC| Itigs and
opelr tions overaeas The |str|but|on employment
wide depen S on the teeJ éog)( eve Qi th tasks
natlona average WF eside  the stability g
poI|t|c and workin iu ure In the cauntries. F|gure 3
demonstrate t e employment d|str|button which_ néed to

optimize the most cost-effectiye . operations,
W% IS applleé In most o? the hi- teth ustries.

High

% . o O ©

g 1 °c ®®

(U]

St ® @) °

-

= 7 @ o

O = employment scale e
T T T T High
LOW TECHNOLOGY LEVEL
re 1-3 Empl n Natjonal-Wages vs.

gcHnoIogy Le\Pe?y ?ort) ? Manutacture :
In disk drlve mdus - la or |nten3|v operations tend

bemteareao ecordi Bfanamn&
subassem? and drive f na assem y &test, which
account for 40-45% and 2C-25% o tqe ~|tr disk r\v
manutacturing processes re ? ect|v Y. ese ma%or
Intensiyve opﬁ ratigns are a ocateﬁ into Asla Ific
countries, which has a stable politic and optimum

operating’ cost.

Seagate pursued its strateqy in globalization of
mangufact%rl to take advgrt/t% esgln pro uct|V|t

cost, Recor Grou res, more than 45% o
company tota %vor 0rces 8vordW|de Imagine téa from



92

|n|t|aI recordh% head falfrlcatlon to inclusion in
(rjnputer one head ty ica \y cross the ocean 1-3 times
cross 4- qtern% lona gun aries,  Several,
? esses of valye chain are ?f In_1ts ftactlities in
erent countnes which the tollowing factor nee? to be

optlm*ze to get the most benefit out of the globa
manufacturing:

Logistic dela¥]

Unnecessary shipping costs

Extra cost” for mulfiple site coordination
Tariff and non-tariff barriers
Differences in Culture and Politic

Risk due to currency exchange rate

Since over 6% of SeaPate workforce and 15%. of |ts market
are 1n Asia, Politica ? ecf?nomm 1SSUes in S|a cou
contribute a reat deal of efrects tq S agatﬁ It mignt

{ { { f { b
hasv\}) Sla%%f mﬁ]ac ioba Omuacrl%egoej learr]ad |ﬁ (?Ils()kr drrwe aHé

e
Phe pace o% fess than oﬁe year. Vit

Seagate corporate mission and vision;
The mission statement of the company in year 1993 was:

'‘Our mission is to be a flexible, efficient, world class
manufacturlnP organization |n the production of the
highest qua |ty lowest cost, and time-to-market data
storage products.'

Mwilon stabtement of the corm)any Wa very clear and
realist |c ut the P not allow tom an o .
versify or exga IS usm $S 10 other a beside
ata storage P A%t be COP %ere a minor
5|Hce the daa st ? cts' COH e C an e 1o

atever fits to ﬁor Qrae VISIon an ﬂ E
oerortunmes Ee Ission statement wi Hanslated
to comorate objective, which 1s medium or short-term
measurable target.

With a clear VISIOﬂ In business ogportunltles leading to

acqmsmonsg t] are com anie urnig 4-1990,

?ea ate ttérne itselt to be data technoldgy company and
ulated 'Seagate Vision statement’
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'Seagate will be the Ieadinfg] high quality provider of
technology hased products that enable computer users to
access the information they want anywhere in the world. "
The statement explaips at a very high level "what"
Seagate will be Pn tﬂe futue, a%d cgorporate objectives
can "be listed out below:

o Improve Time to Market for All Products: We must strive
to be the first to introduce leading products and
technology to our customers.

o Partner with Key Customers; We must develop our key
customers as E)artners, defining future products and
Integrating strategic business processes.

 Provide Bést-in-Class Manufacturing Processes:  We must
attain a sw)erl%r. cost structure, While providing for
speed and Tlexibility. _ _

o Improve M aterials Management and Vendor Relationships
our suppLy chain must provide value to Seagate and our
Ceahnoloy Leadership: We must develop leadership i

o Technology Leadership: We must develop leadership in
key prod%%t an(?_proc%ss technolo?ms.p _ P

J EmPIo ee of Choice: We myst creafe an environment that
attracts and retains the nest talent ana provides for a
culture that encourages knowledge growth and respect.

a0r am_zanH.thro_u?hout ee}]gate 1S able to develop Poals
supportin h IS visTon and fren execu%e those goals I .
order, to achieve the V}smn. Scope or the vision s wide
enouvgh for company to tormulate Hop[)e _ strateﬁiy At
allows company to” expand Jts pr? uct line, which involves
with comp ter,Hser accessing Information, fﬁr example;
IeQEernet provider, telecomniunication network service, and

Teparuk facility operates as a co?t center, next chtomer
B |Fterngl customer, the value of the produyct includes
ua |t?/, delivery, iind cost. Wha[_test englneerln?

rgian zatio actHaIy do, to facilitate the o&?rato to
"e.%er gqas achievement, 1s fo proyide a p{ uct o
hlg quality test at low cost” t mant acturm?,,
massive num er_? HAA testers (over 450 systems testing
more than 20 di erent_ﬁroducts), \IY]hICh are |%h
recision e.%mpment Yvn state 0f the art tec (Llogy,.
ecomgs,maj r role player m the f%tcmt . Market™ drjven
ard drive mdqhstr&/ had to trade off some gr?d%lct design
mar |Ps to . catch, Up nfed,s of the markgt ana le

man _actan with re oW, pro

{
ativel ¢t capability.
That is why 100% eIectrH:Vaﬁ >{estWi reguﬁret?pfaorl Il-dA



94

manufacturing with its yield running around 5% on
'stars” product!
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Test Engineering Objective Goals Setting

Organizational and Functional Goals for Q1'98 Ending

1. Test Engineering Goals (TE)

* +5% ET Yield TTHUTTSITTD
(same quad & volume weighted)

* Zero Low Yield Tester >3 hours TTCI/TTD/EIS
(ROQOT)

* 102 Test UPH TCSITTI
(MR volume weighted)

* 10% Out z-score TTCITTS
(Testers weighted by wafer)

* $0.02 per HGA,IDL Related NNS  (Champion)

* $0.02 per HGA, Equipment Related NKP (Champion)

Figure I1-1 Test Engineering Objective Goals

1.1 Tester Control (TTC)
Functional Mission and Goals for Q1'98 Ending

Mission
Provide quality support to manufacturing with minimal impact due tc
tester.

Goals:

« 10% Out Zgscore

¢ Zero TSPC Disciplinary issues

« Zero Low Yield Tester >3 hours

¢ Zero Grounding/ESD Disciplinary Issues in CIR
« 7.5% ET Downtime

« 5% Fly Downtime

Figure 11-2(a) Functional Mission and Objective Goals of
Tester Control (TTC)
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1.2 Capacity Support (TCS)
Functional Mission and Goals for Q1'98 Ending

Mission
Deliver high-quality tester per capacity requirement to support
flexible manufacturing with cost-effective inventory control.

Goals

« 102 Test PH

¢ .85%.0ne_ Time Correlation

« ECTS Upgrade Phase-11," 100% on ChlI8, Bali, NPT

¢ Zero Grounding/ESD Issues on Qutgoing Tester

« Build/Conversion per Requirement

« $40k USD monthly saving due to single surface

« $20k USD monthly saving due to in-house hoard repair

Figure 11-2(b) Functional Mission and Objective Goals of
Capacity Support (TCS)

1.3 Test Standards (TTS)
Functional Mission and Goals for Q1'98 Ending

Mission

Provide effective tester acceptance test —and ~consistent test
baseline, with continuos improvement in final calibration and tester
control procedure.

Goals

« 10% Out Zyscore

o +5% ET Yield

« 99% Effective Tester Release

« Zero Reassigned Secondary Standards
¢ 65% One Time Correlation

Figure "l -2 (c) Functional Mission and Objective Goals of
Test Standards (TTS)
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1.4 Technical Development (TTD)
Functional Mission and Goals for Q1'98 Ending

Mission
Provide effective technical consult along with cost-saving anc
quality related projects to support test operation.

Goals:

+ ROOT effectiveness (refer TTC with features added)

+ TIMS Release

« Zero Low Yield Tester >3 hours

« $50k USD Monthly Saving due to Advanced Board Repair
+ Consolidated Management Information on WEB (TBD)

Figure 11-2(d) Functional Mission and Objective Goals of
Technical Development (TTD)

1.5 Test Implementation (TTI)
Functional Mission and Goals for QIl' 98 Ending

Mission
Provide sound implementation in test related changes including H/W,
FIW, | and PCAs.

Goals

¢ Zero Impact due to Implementation Errors
o +5% ET Yield

« 102.Test PH

« 12 days Turn Around Time

Figure 11-2 (e) Functional Mission ni.d Objective Goals of
Test Implementations (TTI)
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1.6 Engineering Information System (EIS)
Functional Mission and Goals for Q1'98 Ending

Mission
Provide high-speed & reliable systems with informative & convenient
applications and knowledge base for productivity improvement

Goals

« Zero Illegal Software in TE

¢« Inventory to be Complied with Y2K
¢« 99% Tester On-line

« 30 min. Data Transfer

¢« 90 min. By-shift Report Update

¢« 0.1% System Down-time

« Window20racle

« Application Migrated to Web

Figure 11-2(f) Functional Mission and Objective Goals of
Engineering Information System (EIS)
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