Photoresists
And

Photoresist Ancillaries
Semiconductor Critical Materials Report

By J. Housley
L. F. Thompson**
Techcet Group, LLC*
2007
Prepared for ISMI

*  www.techcet.com
Los Gatos, CA
408-358-3469

**larry@IPSSLP.com

Control # TOC0306072 COPYRIGHT TECHCET GROUP, LLC 2007



Table of Contents

Page #
I PHOTORESISTS. ...ttt ettt ettt ettt et sae s st e sseesseesaenseenseesaenseensesssenseensenns 4
L1 EXECULIVE OVEIVIEW ..uuiiiiiiiiiiiiieiiieeite ettt ettt et ettt sit e et sat e et esbt e et esateeaeesane e 4
1.2 Photoresist Key POINLS........cccuiiiiiiiieiieieeee et 18
1.3 MATKEE SIZE...eeeieeieiieeiieie ettt ettt ettt et et sb et et e bt et e e e e et e e 21
L4 MArKet SRATE ....ccueiiiiiiiiee et ettt ettt ettt st be e et eae 22
1.5 SUPPLET BASE....ccuiiiieiieiiieiieeitecie ettt ettt et e et e e ae et e ssaeessaeesaeesseessseennaens 24
1.5.1 Rohm & Haas Electronic Materials, Inc. (formerly Shipley)........cccccecenvinennen. 24
L.5.2 0 TSR ettt a ettt et st esae et 25
1.5.3 AZ Electronic Materials (formerly Clariant, formerly Azoplate) .........cccccecvenneee. 25
1.5.4 Fuji Photo Film (formerly Arch Microelectronic Chemicals)..........ccccccevereenenn. 26
L.5.5 TIOK ettt ettt ettt e et e et e te e st e et e e s e enaesseenseenaeeneeteeneenneans 26
1.5.6 Sumitomo/Sumika Electronic Products............cceceeveriienieniiniiniiiicieeieeeieee 27
1.5.7 Shin-Etsu MicCroSi, INC .......ocooviiiiiiiiiiiieceee e 27
1.5.8 DIONG JIM..uiiiiiiiiieiieeie ettt ettt ettt ettt e e b e eseeesbeessaesnbeenseessseenseennseenns 28
1.6 U.S. Market by ProdUuct.......cocuooeeiiiiiiiiiieiiceeieece ettt 28
L7 PIICIIIZ ottt ettt ettt et e bt e et e e e e e st e esbeessbeesbeessseessaeasseenseessseensaesssassseenseans 28
1.7.1 Competitive POSTHION .....cc.eeiuiiiiiiiiiieiie ettt et 28
1.7.2 FULUIE PLICINE . .evieiiiieeiie ettt et ettt e e e et e st e e enaaeeennaeesnneaenns 30
1.7.3 Phasing out of Universal ReSistS ..........cccieiiriiiiiniiniiieniciecicsecieeeeecse e 30
1.8 Alliances / Mergers & Changes to SUPPLY .....cc.oeviieiiiiiieiieeiieieeie e 31
1.9 Capacity Issues / Raw Material / Supply Chain ...........cccoooeiiiiiiiiiiiiieeeeeee 31
1.10 Technology and the FULUIE...........cccueiiiiiiiiiiiieiecicceece et 32
2 PHOTORESIST ANCILLARIES. ..ottt ettt eneas 34
2.1 SUINIMATY ..ttt ettt e ettt e ettt e st e e s bt e e sabeeesabeeesabeeeabeeeaseessseesneeessseeens 34
2.2 Key points, ANCILATIES ......eceiiieeiiieeiiiecciee et eree et e e e e sve e e raaeeeeraeeeaeeesnaee e 34
2.2.1 SHrIPPErS/REMOVETS. ....cocuiieiiieiiieiieeieeeie ettt ettt ettt e e ebeesabeenbeessseeseens 34
B T B 1o 1< 0] o 1<) ¢ SRS USRPSRRRR 35
24 ARCS ottt ettt h ettt sh e nae et et enne e 35
2.5 Other Ancillary ChemiCals .........c..cevcuieiiiieiiiieeciie ettt eee e e e raeesaeeesnaee e 36
2.6 Market Share and Market Status .........ocoecieiiireiiiniiieeeeee e 36
2.6.1  StripPErS/REIMOVETS. .....uveiiieiieeiieeeiiie et e eieeeetteesteeeseseeesaeeesaeesssaeessseeessseesnsseeens 37
2.6.2 Antireflective Coatings (ARC’S) ...ccuiiiiieiieiiieiieeie ettt 39
B T T B T <) () o) SRR 41

2.7 Other Ancillary Products (EBR, Primers or Adhesion Promoters, Specialty
N T0] A0S 117 SRR 43
2.7.1 Capacity Issues/Raw Material/Supply Chain ............ccceevviieiienciiiiieniieiieeieeens 44

Figures

Photoresist & Ancillaries March 2007 Page 1-2 (of 44)

Control # TOC0306072 Copyright 2007 Techcet Group, LLC



Figure 1: Lithography Exposure Tool and Technology Roadmap from ITRS 2006..................... 6
Figure 2: 1.2 NA Water Immersion Lens ........ccocooiiiiiiiiiiiiieieeiee et 9
Figure 3: Lithography Tool Cost as a Function of Time ..........ccccccevviieriieciienieeciieeieeeeee e 10
Figure 4: The Increase in Numerical Aperture as a Function of First Year of Manufacture....... 11
Figure 5: Average Time Required to Develop a “Mature” Resist........ccccuveveeeciienieeciienieeieennen. 12
Figure 6: Percent Photoresist Market by Technology Node (in US $).....cccevvevieiiiiinieieee, 13
Figure 7: Schematics of Wet versus Dry Lithography..........c.cccceeviiviiieniieciienieciiceeeecee e 15
Figure 8: Schematic of a Prototype EUVL System from ASML .......c.ccocoeiiniiniininiinicienne 16
Figure 9: Evolution of the EUVL Source Power from 1996 to 2009 ............ccccvevieeciieneeereennen. 17
Figure 10: Process Flow for Single and Double Patterening..........c.cccoceeveeieniencnncnicncnnicnnene. 18
Figure 11: Worldwide Estimated Photoresist Market Size (in US$).......ccccvvvievieviiciicieieenee, 22
Figure 12: 2006 Est. WW Resist Market Shares ..........cccociviiiiiiiniiniiiceccccecee 23
Figure 13: 2006 Est. U.S> Resist Market Shares. ..........ccccevvieiiieiiieiienieceecieeieeeee e 24
Figure 14: Photo Bleachable Contrast Enhancement Technology ............ccceeeevinieniininicnnne. 33
Figure 15: Worldwide Market Share, Strippers and Removers Estimate for 2006 ..................... 38
Figure 16: World Wide Estimated Market Size, Strippers/Removers...........cccceeveerieeneenieenen. 39
Figure 17: The 2006 Est. WW Market Shares For All Arcs, By Revenue...........ccccooveiieiennene. 40
Figure 18: Total World Wide Market Size, All ARCS .....ccccoceriiniiiiiniiieneeccceeee 41
Figure 19: World Wide Developer Market Size, in US $.....c.oooviiiiiiiiiiicieeeceee e, 43
Tables

Page #

Table 1: International Technology Roadmap for Semiconductors Technology Node
EVOIULION. ..ttt ettt ettt et e st e e b e e eeeenneas 4
Table 2: The k; Values for Each Technology Node as a Function of Exposure A ........................ 8
Table 3: Worldwide Regional Consumption of Photoresist (%Sshare of $) .........ccceceveneninne 23

Readers note: this report represents the interpretation and analysis of information generally available to the public or
released by responsible agencies or individuals. Data was obtained from sources considered reliable. However,

accuracy or completeness is not guaranteed.
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