Test Economics Driving
Test Technology

% b ] a - " T - e
o e P R e o — e e BT Y = e i R T = . e -

A storm blowing into Lake McDonald. Waterton-Glacier International Peace Park World Heritage Site, Montana

VLS|

VLSIresearch.com weSRCH.com chiphistory.org
Copyright © 2009 VLSI Research Inc. All rights reserved. Reprinted with permission from VLSI RESEARCH INC.




Market Observations
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Half of The Chip Recession Was Caused by
Overspending in Talwan Memory

Capital Expenditure Ratio by Market Type
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Deep-Freeze Has Subsided

VLSI's GLOBAL CHIP MAKING CLIMATE TREND INDEX
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Check below for the Customer Weather.
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Six Month Improvement in
Spot Prices

VLSI's Spot Market Chip_Price Performance Index

Spot Prices:Stable ML Gap: From +23.3to +24.3
VLSI's CPPI finished the last w eek of May on a positive note,

increasing 0.3 points. Memory spot prices remained soft, but MPUs
picked up the slack and finished the w eek higher. The overall level of

activity in the spot market w as light as traders continued to retreat.

Many fear that the impending increases in memory production could
w eaken prices again. How ever, memory suppliers appear confident
that demand is strong enough to absorb the increases in supply. It's a

N
\ gamble that will likely help the leading suppliers, w hich have the funds

S to shrink and low er the manufacturing costs. How ever, the ones that | |

\\ S are behind the technology curve could end up losing more money.
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Inventories Are at Normal Levels

IC Inventories

== Total Inventory ($B) e OEM IC Inventory ($B)

Die Bank ($B) = Total Inventory to Billings Ratio

2
o
o
(@)
Y—

o

(%)

=
2
.a_]

Inventory to Billings Ratio
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Utilization Rates Recovering

CAPACITY UTILIZATION RATES

(chip production/manufacturing capacity, in %)
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Semiconductor Business Is Improving

08-09 09-10
Electronics -6.9% 8.5%

IC Market AN 1649, 15.3%

IC & Related Mfg Equipment  -44.8% 45.0%
ATE -45.9% 57.6%

CAGR 2008
08-13 Sales ($B)
5.2% 1969.8

6.9% 208.7

5.8% 40.6
9.9% 2.9
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Drivers for Next Upturn

* Mobile Internet Device (MID)
e Windows 7
e SSDS
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Questions

Does this economic downturn affect Moore’s law?

—  Not really
When do you think the industry will be moving to
450mm diameter wafer?

— 2020
Do you predict more consolidation in big companies
especially in Memory market?

—  Absolutely
Can you comment on the current trend of smart
phones taking on more personal computer

characteristics and what that means for the various
semiconductor market segments?

—  Processors alone can be $20 — $30B
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Market Summary

Semiconductor industry was healthy
entering into this recession.

Semiconductor business is returning to
normal but lower operating levels.

Spot prices improving.
— Production cuts help tremendeously
Capex still remains very low.

VLSIresearch.com weSRCH.com chiphistory.org
Copyright © 2009 VLSI Research Inc. All rights reserved. Reprinted with permission from VLSI RESEARCH INC.




Probe Card Market

VLSIresearch.com weSRCH.com chiphistory.org
Copyright © 2009 VLSI Research Inc. All rights reserved. Reprinted with permission from VLSI RESEARCH INC.




Top Probe Card Suppliers

Fresentation - a

TOP 10 Semiconductor Probe Card Vendors - 2008
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Probe Card Forecast

Probe Card History & Forecast

m Total Probe Card & Related Revenue:

O Spares & Senice Revenue: F

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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Probe Card Revenue Distribution

Presentation - ¢

Probe Card Revenue by Technology
Semiconductor

CY 2008
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Wertical
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$1358.4M $988M

Sowrce: WLSI Research Inc
Copyright & 2008 by YLSI RESEARCH IMC. &ll right=s reserved. Dioc: 4523024, w34, April '09,
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And The Data

FPresentation - d

Technology Mix - $M.

Semiconductor
Change
CY 2008 CY 2007 20082007

Blade 17.7 179 -1.3%
Cantilever 2744 AT -2T.2%
Yerical 2a7.6 2972 -13.3%
MEMS 386.3 593.0 -34.9%
Qther Advanced q2.0 31 -288%
Total SC Card Revenue: HE8.0 13584 -27.3%

Memaory as % of total: A4 % G0%

Source: VLS| Research Inc
Copyright € 2009 by YLSI EESEARCH IMC. All right= reserved. Ooc: 452208, w3.04, April '09, swhw

Feprinted For South 'West Test Workshop with permiszion from VLS RESEARCH IMC. Further
distribution requires written approwal of WLSI BEESEARCH IMC.
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Questions

With so many private companies supplying 'front-end’
hardware (probes, boards, sockets, etc.) for test &
burn-in, what is the reliability of collected market
Information; how are 'blind spots' mitigated?

We drive to about 80% survey response coverage (revenues),
probe card report was close to 90%
And more and more we see semiconductor
manufacturers transferring test coverage complexity
into the tester interface (probe card) thereby increasing
the cost of the cards and making the conscience
decision to not upgrade testers. - The long-term
Implications of this trend are thought provoking.
— | can not tell but see the data in next few slides
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Challenges In Test
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Buy Rates Show That
No Glut in ATE

ATE Buy Rates

(ATE sales as a % of device sales)

= Memory
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ATE Is Less Than Half of
Total Test Hardware Spending

TEST HARDWARE SPENDING

O Interface Boards

@ Sockets

O Probe Cards

B Handlers

W Probers

0O Other ATE

O SOCATE

O Memory ATE
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Rapid Decline in ATE Buy Rate

Test Hardware Buy Rates

e Probe Card & Sockets

Handlers & Probers

2004 2005 2006 2007
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Drivers for Declining ATE &
Material Handling Buy Rates

End of Functional Testing Era.
— Testers cost less.

Large Scale Implementation of DFT.
Modular Tester

— Upgrade cards only, higher utilization
Parallel Testing

OSATSs increasing share of testing.
— Higher utilization, efficiencies due to business model.

Testing less
— Probe card & socket data does not agree.

VLSIresearch.com weSRCH.com chiphistory.org
Copyright © 2009 VLSI Research Inc. All rights reserved. Reprinted with permission from VLSI RESEARCH INC.




Problem of The Last Decade
— |C ASPs

IC Average Selling Prices

‘98 - '08 CAGR = -3.2%

VL SIresearch.com weSRCH.com chiphistory.org

Copyright © 2009 VLSI Research Inc. All rights reserved. Reprinted with permission from VLSI RESEARCH INC.




Test Has Responded to the
Challenge

ATE Capital Cost per IC Unit Shipped
(ATE, Handler and Prober Depreciation Cost per IC)

—fi— ATE Capital cost per IC unit
—&— ATE Capital cost as % of IC ASP
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Questions

Relative test costs per unit are increasing,
what are the best ways to reduce them?

— Data shows that hardware cost portion has declined
Regarding trend of outsourcing test to

subcons, which difficulties do you expect for
the "old fashioned" manufacturers?

— Product differentiation is the key
How will things shake out w/r/t the
juggling/changes in the top suppliers?

— ATE & probers are ok w/ 3 suppliers. Others will
see number of suppliers to decline.
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Summary

Deep freeze in semiconductor manufacturing Is
easing.

Expect probe card and socket business recovers
sooner than ATE.

— Back-end consumables/materials are already
bouncing back.

Test hardware is $6 - $7B business.

— Understanding the dynamics of the industry helps
both the suppliers and chip makers.

Test has responded to declining ASPs and
continues to do so
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Thank You

VLSI
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