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Chapter 1 - Welcome and license

1.0. Welcome and License

Welcome to the IC Knowledge - Integrated Circuit Economics Report. We would like to thank you for
choosing IC Knowledge. We believe the |C Economics report you have purchased is the most comprehen-
sive, accurate and up-to-date | C economicsinformation available. Thisreport is designed to be self explan-
atory, but if you have a question we will answer a reasonable number of e-mails for 12 months after the
purchase date. Our e-mail address is info@icknowledge.com. We hope you find our report interesting and
that it meets your needs.

1.1. License

IMPORTANT-READ CAREFULLY: This License agreement (“LICENSE") is a lega agreement
between you (“INDIVIDUAL") and IC Knowledge LLC. By installing, copying or otherwise using the IC
Economics report (“REPORT”), you agree to be bound by the terms of this LICENSE.

The REPORT is protected by copyright laws and international copyright treaties, aswell as other intel-
lectual property laws and treaties. The REPORT islicensed, not sold.

1.1.1. DEFINITIONS

* LICENSE - alegal agreement covering the allowable use of the REPORT.

* REPORT - the IC Knowledge LLC - 2009 |C Economics report comprised of an Adobe Acrobat file
containing text, figures and tables.

* INDIVIDUAL - the person that purchases the REPORT and is licensed to use the REPORT.

*  COMPANY - acompany employing the Individual at the time the Individual purchases the REPORT.

1.1.2. LICENSE: This LICENSE grants the INDIVIDUAL the following rights.

 ThelINDIVIDUAL may save asingle copy of the REPORT on a private local hard drive or private
directory on a network hard drive.

 ThelINDIVIDUAL may make asingle copy of the REPORT as may reasonably be required for
backup.

* ThelINDIVIDUAL may make use of the information contained in the REPORT in the preparation of
reports and analysis used to further the interests of the COMPANY or INDIVIDUAL.

e ThelINDIVIDUAL may make limited use of the information contained in the REPORT for the prepa-
ration and delivery of presentations provided such information is clearly identified as being copyright
IC Knowledge LLC all rights reserved.

1.1.3. LIMITATIONS: The following rights are explicitly excluded.

* ThelNDIVIDUAL may not at any time save the REPORT on any medium where multiple people have
access to the location where thefile is stored.

 ThelINDIVIDUAL may not resell, rent or redistribute the REPORT.

 ThelINDIVIDUAL may not use the REPORT to provide information for multiple third parties.

1.1.4. COPYRIGHT

All title and copyrights in and to the REPORT (including but not limited to any images, photographs,
animations, video, audio, music, text and “applets,” incorporated into the REPORT), any copies of the
REPORT, are owned by IC Knowledge LLC. IC Knowledge LLC reserves al rights not specificaly
granted under this License.

1.1.5. PROPRIETARY DATA

The INDIVIDUAL agrees not to make any attempts to “hack” or guess the password used by IC
Knowledge LLC to protect the REPORT from page and or figure extraction and editing.

Copyright © 2001-2009 IC Knowledge LLC, all rights reserved 1



Chapter 1 - Welcome and license

1.1.6. UPDATES

Included in the price of the REPORT is any and all updates made to the 2008 REPORT. Such updates
may or may not be generated at the sole discretion of IC Knowledge LLC.

1.1.7. ASSIGMENT

 ThelINDIVIDUAL may be changed at any time to any employee of the COMPANY by notifying IC
Knowledge LLC by e-mail of the change. E-mail notification should be sent to info@icknowl-
edge.com.

* Intheevent that the COMPANY isacquired by another Company, the acquiring company will become
the COMPANY under this agreement once IC Knowledge LL C has been natified by e-mail of the
change. E-mail notification should be sent to info@icknowledge.com.

1.1.8. NON-WAIVER

* Nofailureof IC Knowledge LLC to strictly enforce any term, right or condition of this LICENSE shall
be construed as awaiver of such term, right or condition for the purpose of any subsequent occasion or
event.

1.1.9. CHOICE OF LAW; JUDISDICTION
» ThisLICENSE shall be interpreted and governed by the laws of the state of Massachusetts.

1.1.10. VALIDITY

e If any term or provision of this LICENSE shall be determined to be invalid or unenforceable under
applicable law, such provision shall be deemed severed from this LICENSE, and the remaining provi-
sions of this Agreement shall remain in full force and effect.

1.1.11. TERMINATION

Without prejudice to any other rights, IC Knowledge LLC may terminate this LICENSE if the INDI-
VIDUAL fails to comply with the terms and conditions of this LICENSE. In such event, the INDIVID-
UAL must destroy all copies of the REPORT.

1.2. About IC Knowledge LLC

IC Knowledge LLC was founded in the year 2000 by a group of wafer fabrication technologists and
management specialists. IC Knowledge LLC is dedicated to offering the finest training and reference
materials available to the semiconductor industry.

1.3. IC Knowledge LLC products

» Integrated Circuit Cost Model - a Microsoft Excel based cost model that uses dropdown menu selec-
tions to generate product costs for most integrated circuit products.

» Discrete and Power Products Model - a Microsoft Excel based cost model that uses dropdown menu
selections to generate product costs for most discrete and power products.

* MEMS Cost Model - aMicrosoft Excel based cost model that uses dropdown menu selections to gen-
erate product costs for most MEM S products.

» Integrated Circuit Economics - this report.

» Integrated Circuit Packaging - areport covering the packaging market, packaging technology, test,
packaging technology trends, packaging foundry selection and pricing.

» Integrated Circuit Technology - an annual report covering the latest in 1C technologies.

e 300mm Watch - a database of 300mm fabs and companion analysis.

» Solar Watch - a database of solar cell fabs and companion analysis.

Copyright © 2001-2009 IC Knowledge LLC, all rights reserved 2



Chapter 1 - Welcome and license

» Cleanroom Reference Guide for Semiconductor and MEMS Applications - a concise reference guide
containing al the information needed to design, build and operate a cleanroom.

* A Visual Guide to Semiconductor Process Equipment - a highly visual guide describing the theory,
operation and usage of the major types of semiconductor process equipment.

1.4. Disclaimer

We believe the information presented in this publication to be accurate and representative of general
integrated circuit industry practices. Much of the information in this report is compiled from technical
journals and other secondary sources. |C Knowledge LLC does not warranty the accuracy of the informa-
tion presented in this report in any way. It is up to the user to determine whether the information presented
is applicable to the situation the user isinterested in.

1.5. Report outline
This report is broken up into thirteen sections.
Welcome.
IC market status and trends - a general ook at the |C market and market trends.
Capital and materials spending - an analysis of capital and materials spending and spending trends.
Economics trends - a high level analysis of 1C economics.
300mm and 450mm - a discussion of the impact of 300mm and 450mm wafer sizes on the industry.
Foundries - the impact and future of foundries.
Design - the impact of design complexity and cost.
Integrated circuit manufacturing overview - an overview of |C manufacturing and facility require-
ments.
9. Wefer fabrication costs - adetailed ook at the costs of wafer fabrication.
10. Test and packaging costs - a detailed review of the costs to test and package integrated circuits.
11. Dieyield and product costs - how to calculate die yield and die and product costs from the informa-
tion presented in the previous two sections.
12. Cycletimeand utilization - wafer fabrication facility utilization is one of the most important factors
in determining costs, this section discusses factory management trade-offs.
13. Technology trends - trendsin IC technology and a brief history of the IC.

ONOOAWNE

1.6. What this report is not
This report is meant to give the reader an understanding of integrated circuit manufacturing costs and
broad economic issues.

* Wediscuss general market trends, but this is not a market research firm and we are not in the business
of forecasting the market. For market research and forecasts we recommend IC Insights at www.icin-
sights.com.

» Thisreport is not intended to serve as a cookbook for calculating I C costs. To calculate costs for spe-
cific ICs, we recommend our |C Cost Model.

1.7. A word about technology focus

For many years the overall driver of IC technology was DRAMS, recently microprocessors have dis-
placed DRAMsin many areas, although DRAMs still lead in areas such as high-k capacitor structures. For
the purposes of technology analysis in this report, we discuss both microprocessors and DRAMs. Our
microprocessor analysisis centered on Intel since they have the dominant market share in the microproces-
Sor arena.

Copyright © 2001-2009 IC Knowledge LLC, all rights reserved 3
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