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You Can Have The GreatestYou Can Have The Greatest
CMP Tool…...CMP Tool…...
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….The Brightest Engineers….The Brightest Engineers
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….The Biggest R&D Budget….The Biggest R&D Budget
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….The Best Sales Team….The Best Sales Team
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….But Without A Strong….But Without A Strong
EconomyEconomy
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….Sales Are In The Toilet….Sales Are In The Toilet
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….And Pink Slips Are Passed….And Pink Slips Are Passed
OutOut
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The Economy Has a StrongThe Economy Has a Strong
Hold on TechnologyHold on Technology



Dr. Robert N. Castellano     CMPUG - MARCH 2002 11

Worldwide GDP is Tied toWorldwide GDP is Tied to
Semiconductor OrdersSemiconductor Orders
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Not Only A Sharp Drop InNot Only A Sharp Drop In
Semiconductor OrdersSemiconductor Orders
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But A Simultaneous Drop InBut A Simultaneous Drop In
Semis and EquipmentSemis and Equipment
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One Key Factor -- The BurstOne Key Factor -- The Burst
In  The Internet BubbleIn  The Internet Bubble

•Inverse wealth effect -
Nearly $1 trillion

•Irrational exuberance of
spending associated with
the dot commers

•Stock analysts with their
interpretation of the
“new economy” and
demise of the “old
economy
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The Day The “NewThe Day The “New
Economy” DiedEconomy” Died

BUY
BUY
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Excessively OptimisticExcessively Optimistic
Forecasts Part 1….Forecasts Part 1….

D a te lin e  A u g u s t 2 4 , 2 0 0 0  
 
X X X  is  p re d ic tin g  a  s h o rta g e  o f D R A M  p ro d u c tio n  c a p a c ity  w ill s ta rt in  th e  th ird  
q u a rte r o f 2 0 0 0  a n d  la s t u n til th e  s e c o n d  q u a rte r o f 2 0 0 2 , e ve n tu a lly  g iv in g  w a y  
to  a n o th e r m e m o ry  g lu t in  th e  th ird  q u a rte r o f th a t y e a r. 
 
S e m ic o n d u c to r re v e n u e s  a re  n o w  e xp e c te d  to  in c re a se  4 4 %  in  2 0 0 0  a n d  4 5 %  in  
2 0 0 1 , a c c o rd in g  to  X X X  p re lim in a ry  o u tlo o k . 

D ate lin e  O c to b er 9 , 200 0  
 
W o rld w id e  S e m ic o n d u c to r F o rec a s t (M illio n s  o f U .S . D o lla rs )  
  1 9 9 9  2 0 0 0  2 0 0 1  2 0 0 2  2 0 0 3  2 0 0 4  
T o ta l M a rke t 1 6 9 ,1 3 6  2 3 1 ,6 0 1  29 5 ,1 8 0  3 3 6 ,1 5 0  3 2 0 ,9 3 0  3 3 9 ,5 4 5  
G ro w th  (% ) 21 .7  3 6 .9  27 .5  13 .9  -4 .5  5 .8  
S ou rce : X X X X X X X  (O c to b e r 2 0 0 0 ) 
 
"N e a r-te rm  sp o t p ric in g  is  rea c tin g  to  in ven to ry  b u ild ing  a n d  sho u ld  n o t b e  
co n fu se d  w ith  th e  o ve ra ll in d u s try  su p p ly /d e m a n d  p ic tu re . S tro n g e r d e m a n d  a n d  
so m e  p ro d u c t a llo ca tio n  in  la te  2 0 0 0  w ill re su lt in  h ig h e r p rice s  fo r D R A M , fla sh  
a n d  som e  S R A M  de n s itie s  h as  fo rced  lea d  tim e s  o u t b e yo n d  2 0  w ee ks ." 
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Excessively OptimisticExcessively Optimistic
Forecasts Part 2….Forecasts Part 2….
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….Giving Rise To Excessive….Giving Rise To Excessive
Inventories of ChipsInventories of Chips

D a te lin e  M a rc h  2 1 , 2 0 0 1  
 
A b o u t $ 8  b illio n  in  e x c e s s  in v e n to ry ; 6 0 %  o f th e  e x c e s s  
in v e n to ry  h e ld  b y  c o n tra c t s y s te m s  m a n u fa c tu re rs  w a s  in  th e  
n e tw o rk in g  a n d  te le c o m  s e c to r . 
 
D a te lin e  N o v e m b e r  2 7 , 2 0 0 1  
 
'E ffe c tiv e ' e x c e s s  in v e n to ry  c o u ld  b e  a s  h ig h  a s  $ 7 .4  b illio n  
a t th e  m o m e n t
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Then The Talk of a U.S.Then The Talk of a U.S.
RecessionRecession



Dr. Robert N. Castellano     CMPUG - MARCH 2002 21

Followed By One In GermanyFollowed By One In Germany
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Leading To Huge Layoffs
Motorola 48,400 Dell Computer 5,700
Nortel Networks 48,000 Siemens 5,500
Lucent Technologies 46,000 Intel 5,000
Solectron 20,850 Alcatel 4,800
JDS Uniphase 16,000 Applied Materials 4,700
Xerox+A47 13,600 Sun Microsystems 4,300
WorldCom 11,550 Emerson Electric 4,000
Qwest Communications 11,000 Cable & Wireless 4,000
ADC Telecom 9,600 BellSouth 3,000
Compaq Computer 9,000 TRW 3,000
Ericsson 9,000 Avaya Inc. 3,000
Cisco Systems 8,500 Polaroid 2,950
Agilent Technologies 8,000 Rockwell Collins 2,600
Unisys 8,000 IBM 2,500
Gateway 7,750 EMC Corp. 2,400
Hewlett-Packard 7,700 Standard Register 2,400
Corning 7,575 Tellabs 2,300
Verizon Communications 7,000 Teradyne 2,225
Philips Electronics 7,000 Lexmark International 2,200
Corning 6,575 TDK Corp. 2,000
3Com 6,500 Global Crossing 2,000
SBC Communications 6,500 Kemet 1,805
Eastman Kodak 6,500 Level 3 Communications 1,725
Sprint 6,000 Rockwell Automation 1,750
Agere Systems 6,000 McLeodUSA 1,600
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That Continue TodayThat Continue Today



Dr. Robert N. Castellano     CMPUG - MARCH 2002 24

Every One A Consumer ThatEvery One A Consumer That
Didn’t Buy A PCDidn’t Buy A PC
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Or A Or A Handsfree Handsfree Cell PhoneCell Phone
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Or Other Electronic GadgetsOr Other Electronic Gadgets
Using SemiconductorsUsing Semiconductors
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And And DotBombsDotBombs Creating A Creating A
Glut Of Networking EquipmentGlut Of Networking Equipment

• Market  awash with state-of-the-art gear at dirt-
cheap prices.

• Internet routers, which sort and direct data
traffic, dumped for less than 10% of their
original price on the used market.

• Continues today - Enron can expect to get
between $1.5 million and $2.7 million for gear
it originally bought for $30 million.



Dr. Robert N. Castellano     CMPUG - MARCH 2002 28

Making The Economy andMaking The Economy and
IC Industry Worse OffIC Industry Worse Off
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Recession? What RecessionRecession? What Recession

• Market psychology more than fundamentals drove 
technology share prices up so rapidly in 1998 and 1999. 

 
• Psychology turned sharply negative in 2000 after the 

dot.com collapse. 
 

• Can economic fears can become self-fulfilling prophesies? 
 

• The National Bureau of Economic Research declared last 
November that the nation was in a recession that had begun 
the previous March. 

 
• So the recession, it turns out, was over before we even 

knew it had begun: The economy apparently began growing 
again last quarter just as it was officially declared to be 
shrinking. 
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But The Warning Signs WereBut The Warning Signs Were
ThereThere

• Inverted Yield Curve - Short-term interest rates
higher than bond rates.  8 of 9 past recessions.

• Sky Rocketing Oil - Price increase equivalent to
$100 billion tax increase led industry and
consumers to stop spending.

• Credit Crunch - In mid-2000, borrowing from
banks at $4.6 trillion, Household debt to $7
trillion.  Fear of loses led banks to stop
borrowing and VC money to dry up.
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Better Signs Ahead

Maybe he has a
reason to be

smiling!
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Durable Goods Orders AreDurable Goods Orders Are
UpUp
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Manufacturers’ New OrdersManufacturers’ New Orders
Are UpAre Up
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Housing Starts Are UpHousing Starts Are Up



Dr. Robert N. Castellano     CMPUG - MARCH 2002 35

Inventories Are DownInventories Are Down
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Leading Indicators Are UpLeading Indicators Are Up
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Other Leading Indicators areOther Leading Indicators are
UpUp
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Business Conditions inBusiness Conditions in
Germany Are UpGermany Are Up
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There Are Positive Signs ForThere Are Positive Signs For
The IC and CMP BusinessesThe IC and CMP Businesses
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The Semiconductor IndustryThe Semiconductor Industry
Has Turned The CornerHas Turned The Corner



Dr. Robert N. Castellano     CMPUG - MARCH 2002 41

The Troubled DRAM AndThe Troubled DRAM And
Flash Markets Are UpFlash Markets Are Up
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The IC Logic Market Is UpThe IC Logic Market Is Up
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Semiconductor EquipmentSemiconductor Equipment
Bookings are UpBookings are Up
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The Equipment Book-to-BillThe Equipment Book-to-Bill
Ratio Is UpRatio Is Up
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300mm 300mm Fabs Fabs A Key DriverA Key Driver
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300mm300mm Fabs Fabs A Key Driver A Key Driver

300M M  FA B S B Y  C O U N TR Y  - 2003
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300mm300mm Fabs Fabs A Key Driver A Key Driver
300M M  FA B S B Y C O ST
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New Materials PresentNew Materials Present
OpportunitiesOpportunities
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China Will Boost Market -China Will Boost Market -
Not For ProductionNot For Production
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But For Consumption of ICsBut For Consumption of ICs
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So It Must Import ICs ToSo It Must Import ICs To
Meet 7-8% GDP GrowthMeet 7-8% GDP Growth
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WassenaarWassenaar Arrangement Arrangement

• Export licenses be issued for sub-0.30-
micron technology to China

• Current limit is 0.25 microns with
prospects for 0.18 microns in late 2002

• Would limit China to IC production on
200mm wafers

• Would minimize the need for CMP
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CMP Was Growing Faster ThanCMP Was Growing Faster Than
Overall Equipment MarketOverall Equipment Market

-50.0%

0.0%

50.0%

100.0%

150.0%

200.0%

1994 1995 1996 1997 1998 1999 2000 2001

% Change CMP % Change Total Equipment



Dr. Robert N. Castellano     CMPUG - MARCH 2002 54

And Its Share of  The OverallAnd Its Share of  The Overall
Equipment Was GrowingEquipment Was Growing
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But It Has Become ABut It Has Become A
Mainstream ToolMainstream Tool
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And Its Share of The MarketAnd Its Share of The Market
Will Stay The SameWill Stay The Same
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But Market Share AmongBut Market Share Among
Vendors Has Been ErraticVendors Has Been Erratic

MARKET SHARE TRENDS
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And What Will Be The ImpactAnd What Will Be The Impact
Of Alternative Methods?Of Alternative Methods?

• Spin Etch Planarization (SEP) is being
pursued by SEZ

• ACM Research's current-controlled
electroplating and electropolishing
technologies
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And More Problems ForAnd More Problems For
Slurry SuppliersSlurry Suppliers

• 3M’s slurry-free process
• Non-Slurry reactive liquid

o Every vendor is working on it
o Every user is working on it



Dr. Robert N. Castellano     CMPUG - MARCH 2002 60

Copper Has Copper Has Planarized Planarized TheThe
Slurry MarketSlurry Market

2001 COPPER SLURRY SHARES - $22 MILLION
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Final Slide That ReinforcesFinal Slide That Reinforces
Growth Of CMP MarketGrowth Of CMP Market
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 Technology Can ConverselyTechnology Can Conversely
Impact the EconomyImpact the Economy
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