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[
. The Principle

High pressure water is forced
through a nozzle creating a thin
water jet.

The laser beam isfocused through the
water chamber into the nozzle.

Leaving the nozzle, the laser beam is
aquided indde the water jet by total
reflection at the water-air interface.

March 2003 W ater &t Guided Laser Synova
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Tota Reflection

The water jet is aliquid fiber of variable length.
The light arriving at the water-air interface
isreflected and tranamitted.

The direction and intensty of the resaulting rays
depend on the ande of incidence.

Alir

W aii e
487

At 48.7° all light is reflected
| at the water-air interface
{ and is guided along the jet.

.s- March 2003 W ater &t Guided Laser Synova
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. The Functions of the W ater &t

The water jet works The water jet cools The water jet
as afiber for guiding the work piece removes the molten
the laser beam during laser ablation materia
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The working digance Indde this working distance, the water jet, and therefore
correspondsto the length of the laser beam as well, have a congtant diameter.

the water jet which is cylindrical

Behind the gable length, the water jet no lon has a
and useable for laser beam d ; ik

coylindrical shape and fals into drops The laser beam

quiding (= coherent length) leaves the water jet in a difusve manner making a
material ablation impossble.

Nozzle
working 200
. distanog Nozzle diameter
W orking [mm]

disEnse 150 100 micron

75 micron

100

Water jet 50

750 pressure [bar]

==
Fle = BB s kR 1 (FRE N 4

Useable wavelengths are limited to the range, Lasers from UV to near-infrared are
in which the absorption by water islow used. Mainly solid-state lasers.
(absorption coefficient < 1/cm).
Thus possible wavelengths are The mog powerful is the Nd:YAG at
between 200 nm and 1100 nm. the fundamenta frequency (1064 nm).
Beddes this type, frequency-doubled

i (532 nm) and -tripled Nd:YAG (355
absorbtion nm) lasers are used.
coefficient W ater “window”

[1/ecm]

Absorption istoo high
Absorption is low enough

wavelength [um]

! March 2003 Water &t Guided Laser Synova



In conventional laser cutting, the
laser beam is focused on the
work piece. Only in the focal
point is the laser intensty high

In the case of the Laser-Microjet,
the laser beam is parallel and the
laser intendty is consant over
several centimeters.

enough for material ablation.

Conventional Laser Laser-Microjet

Divergent Laser Beam Parallel Laser Beam

g LR N [ E/Tch;?

Slicon wafer

Conventiona Laser Laser-Microjet

No burrs
No deposits

e Deposts
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Waters before edge grinding [ Walers after edge grinding

Silicon Water before and after grinding
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Edge rounding of about 0.3 mm
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Wafer edge before and after grinding (frontend)
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Target Process Specifications

300 mm virtual substrate

Deposition rate at 550°C substrate temperature 0.5 to 5nmfsec
Ge relaxed thickness uniformity on 300 mm (1 sigma) 10%
Relaxation degree for buffer layver 100%

SiGe relaxed uniformity in thickness and compaosition (1 sigma) for (Ge) < 50% 15%

Interface contamination for C and © < 10M/em?
Metal contamination < 10"%em2
Density of threading dislocations on 5i epi at 550°C < 100/cm?

B doping for = 30% SiGe alloy

up to 5.10%cm?

As or P doping for = 30% 5iGe alloy

up to 5.10%cm?

5iGe threading dislocation density for:
[Ge] =< 20%
[Ge] = 100%

< 105 disf cm?
< 10% dis/ cm?

Added particles = 0.3 pm per @ 200mm wafer for 5iGe (10%)

< 100

100% Ge on 200 mm silicon substrates for GaAs applications

Thickness uniformity

10%

SiGe threading dislocation density for [Ge] < 100%
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Blanked off DN40D

Gas Inlet
RF
chnTr
Supply Antenna
DC Dielectric
Ponnar Cylinder

Substrate Holder

Fig 1. Schematic view of Alcatel 607E procoss
modulo

B+ = i

Fig. 3 High Aspect Ratio Etching using the
ABOTE DRIE Etcher
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MLBA Multiple Laser Beam Absorption Cutting
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Standards prvirendusiar Egslamans ang Herrlgy Iresreg ieaegl

SEMI International Standards Program

Test, Assembly and Packaging Technical Committes meeating
FMWG - Final Manufactunng Working Group

20 April in conjunction with SEMICON Europa 2004

Attendess:
Ardy Longford PandA Europs andy@ipandacumpe com
Luca Bemardini Eks S=miconductor Equipment Luca beranlinifeles com
Fakic Roverali Eks S=miconductor Equipment Eabio mvemli@eles com
Hideaki Ogihara HA bicghaatdctalnal
Zamot Michassr Infingon Technologies Canolmichaclorinlpeon com
E=rrd Ebsrsherger Infingon Technologies Eannpdabardborgardinleoncom
Amir Rcogel Int=d dmiproogslPptelcom
Faul Roddy Miotorola Fadreddy@molorels com
Junkn Washino SEMI Japan Lechivegsomiceg
Faul Trio SEMI MNorth America pliv@samiong
Elrrear Cullmann Suss MicroTe: aculiman@epsds
lain Gardner Wafardata bngrduerdualerala.con

1.0 Welcome and Introductions

Ardy Longford, Pand A Europs, welcomed the partic pants. His area of expertise is mors on the
packaging side. lain Gardner from Waferdata has experiences on the Test side and had agresd 1o

co-chair this mesting. A round of selfintroductions was done.

Andy Longfiord made a shortintroduction to Standards and presentsd the legal anti-trust
reminder (== attachment 1).

Faul Roddy was also representing the Semiconductor Test Couneil (ayw semilsslorg | a
norHprofit organization wheses membership encompasses several of the kay IC
manufacturers, madule and system venders, The group was formed o develop a new Opsn
Semiconductor Test Platform.




2.0 Status Report

Ardy Longford made a status report (ses atachment 2) of the Eurcpsan Final Manufacturing
YWorking Group (Formerly Test, Assembly & Packaging (TAP) Committze). The curment
activities ars:

« Working on setling up a TEST issues Liaison Werking group (with STC).

« Working toform a Wafer Level Packaging working group (WLPG) ... to lock at
potential standards issues

« Coordinating issuss with MEMS packaging WG part of IMSG
+  Planning for Autumn measting (6-8 Celober)

The stratagy is bo sel new topics specialized to Hobal nesds (e 9. WLP, Flip Chip, Design
for Test), creats involvemsnt of voluntesrs and evaluate fand sventually develop) the need
for new standards. The proposal is bo create various interest groups, ssled key issues,
review needs for standards, change the way mestings are held (use sponsor locations) and
ensure global support. Through this we hops this group can become the woice of the
irdustry.

A copy of the minutes from the pravious masting held 30 Octoher were distributed (===
attachment 3). Thers were no questiors and Andy moved 1o approve the minutes as writken,
o objections.

4. SENI Standards Liaison Reports

Andy Longford reported that the aclivitiss in Morth America had slopped and the committes

disbanded. Junko Washino from the SEMI Japan office presented a report of the Japanese
activities (see attachment 4)

Thers was a question about the Strategy and Regulation for Environmental lssue announced
by Sony. According bo this sincs April 2003, Sony shall buy the piece parts and materials
which are used for Sony Products ggly from Green Partners. Mo additional information was
available at the ime of the mesting but Junko Washino promissd o maks a report available
together with these masting mindtas,

ACTION ITER COMPLETED: Jurko Washing to induds with thess masting minutss a copy

of the Green Procurement System implemeantsd by Sony. See attachment & for a copy of the
report.

4.0 Wafer level Packaging — Information Feram - Intreduction

The purposs of the session is to imdlve al mambers of the Test and Assembly communitiss in
Eurcpe to corsider the issues thatwill be forthooming with the introdustion of Wakier Lewvel
Packaging Technokogy. How will this affect Test, Assembly and packaging communitiss? Whers
will overka pissuss causs difficullies and will introduction of “standards™ help reduce costs of
impkmeantation? The Am of the meeting is toinvestigats if and how SEMI standards can support

A-2



the development, offer solutiors and become the voice of the industry in this new and emening
technology arana.

Ardy Longford mads a presentation (see attachment 8) to support the nesds for
standardization, identifying some WLF issuss and futurs dhallznges for testing the padkages.

£.0 Breakout groups - Packaging & Assembly and Test issues

The parficipants split in 2 graups to discuss what they pareeived as hotissuess. The groups
reconvened and reported the followi ng:

E.1 Comments from P&A

+ Bl Pilch issuss
- Size standards
- Rastor library
- Currant carrying capability.. procsdure TBD
Licansing of technology types
Lead fres
Failurs Criteria
Megative issusas
- Too many fypes of processes.. . lice reed
- Front end ar Back end control

.2 Comments from Test

Wide range of issues
Cipen bus architeclures
Call zontrallars
Test Data— applicable to all types of packages
Di= tracking
Traceability
Good bad die
+ Bump befors Fafter probe
Chuality of bump to probe
Background 300rmm wafers — too thin?
GPIB ...= USE - bi-directional data control
Burn in issuss — Slandardisation of equipments
Systemn in package (SiP) yisld issues
More data requirements needed STOF
E107 specshould be reviewsd
Measuremsnt of timing edge acouracy — G749, &80,
OCR for wafer 1D
Mizro wakr edoe 1D
Ancess to best points

A-3



6.0 Ary Other Business

6.1 Andy Longford brought-up the 2" infemations! Conferance on Lead-Free Electronics
Towards impleme rdation of the RoHS Dirsctive"organized by IPC and Soldertes, The evant
is taking place June 22-23, 2004 in Amsterdam, The Metherlands.

6.2 Andy Longford reminded the existencs of the Europesn Lead-free Nebwork [ELFNET),
which iz now an EU sponsored project. Andy is the group leader representing the industrial
pariners.

7.0 Adjourn

For the next meesting, it was suggested to run parallel sessions of Test and Packaging
issues. Spzaker s will b= invited to address the issues brought up at this mesting.

Andy Longford tharked the partici pants for attending. The next European mesting will be
hiekd 6-8 Colober in Milan, [kaly in conjunction with the SEMI Europs Standards auturnin
Conferences and Mestings (with the support of STMicreslectronics)

www semi.ongeustandards 2004

Iirutes= praparad by Paul Trio and Caros Les and approved by the commitea co-chair findy Langford.
fitachimanl availabla upon request, pleasa emal glasG=omiong
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Standards ey B ey DR o Pl s | mio rra chora |

SEMI International Standards Program

MEMS Technical Committee meeting]
20 April in conjunction with SEMICON Europa 2004

Meeting Minutes

Ahtendanics:
Franz Schrank Hustria Micra Syskams
Bavan ¥iu B & fAissociles
Andres L Celibrys
Helars ".I':?D:sl Enlngr:r"u
Helger Walter Enlagriz
Jargan Lurdgran Enlagris
Hﬂ?l".unl‘]rdg Frauﬁmlnr IZK1
Gonron Elger Hymita
Micteaal F reiar Irncrsative Rabolics
Jong- Oh Fark Intelligant Micresystams Centar
Hobart Scace Klams Corp
Mika Roughlon MGR Consulants { ERCAST Projac
Marmgar
Kl Haghn HTE Tach. Ceramic K_hoahni@ngknik.de
Martn ‘Wakar Ciford Fetruments Flasma Pl rtin. ¥alanid coinst oo, uk
Techrology
Carlos Les SEMI Europa Ceeif=amjorg
Ballina ‘Waiss SEMIHQ Dyeizsf=amj org
Hirzika Eails SEMI Japan i i
Rkl Les SURMCO LS Eﬂggi:[g‘%gdlﬁmﬂ Rete a1
Gabi Fernholz YROINDE -IT [embskgdid eilds
Kadheinz Fropwald  ¥-Fab Earlhoins drevwaldigiafab. com
Johin Dz UdsnesTenn snst

1.0 Welcome and Salf-Intreducticns

Andrés Lagee opened the mesling and weloomed all paricipants . Selfintroductions ware
rmiade. Carlos Lee presented an overdew of the SEMI Standards Program as well as the
anli-trust reminder (=== attachment 1).

2.0 Approval of the meating minutes from 21 Ootober 2003
The last committ ee meeting minutes were reviewesd (see attachment 2). Mo additiconal

comments wers notsd and the minutes were approved as writtsn,

[twas reported on the action items and cormments made;

al The HEXLS Packaging USC group has b==n found not to be interested in
Fackaging standards for MEMS but, if work is carried out, they wish to be invalved.
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c)  The German DIM standards organisation has producsd a draft standard for MEMS
wafer trays, itis to be established if this can be used to produce a SEMI standard
for MEMS wafer frays.

d]  Itwas commented that standards should be suggested and developed by the
membears and if there were no woluntesrs joining the task forces there would be no
new standards.

g] ltwas also suggested that MEMS committees should work with existing committees
and no dual work should be carried out.

The following action items was identifi ed as open and carried foward for completion prior
to the next meslting:

European task forces to complete a SMARF, Standards New Activity Report Form and
TFOF, Task Force Organisation Form.

3.0 Committess scope review and charter approval

Carlos Le= said thatthe chartar of the commitize is "Work on unique requirements of
Stand ards for MEMS devices that cannot b= handlad byezisting technical cornmitizes”,
The Internatioral MEMS Standards Committes was authorized by the [SC (Intematiconal
Standards Cornmitiee) in Murnizh, last April 2003,

4.0 Task Force reports — status update

4.1 Wafer Backside Exclusion Frame Size task forcs - ltems under discussion are
handling methiods —vacuum paddles, mechanical grippsrs; standardized contact
methods or contamination limits & .g. particles; exdusion zone size, width from edoge,
lirnit= for wafer thickness and bow, exclusion on front side and double sided processed
wafers, is itfront/back side devies dependant. Sthll mors work with expsrt volunteers
needs to be carried out and the production of a stand ard started.

4.2 Universal Alignment Targets for Wafer Bonding task force. Similar task force has
been created in Morth America ard it was agreed that both the European and Morth
American taskforces would work clossly together. The scops is to investigate and
develop standards for design and use of onrwafer bonding targets, define dimensions,
tolerances, looatiors and other attributes of orewafer bonding targets employed in direcl-
wafer and other wafer bonding applications in MEMS manufacturing. MATF contact is
Winthrop Baylies (winbai@oomaast net) and a SHARF (Slandards Mew Activity Report
Form) has be=n assigned decument rumber 2851 - “Guide for Specifying On-Wafer
Bonding Targets”

4.3 Terminology task force . Report by Gabi Fernholz: Gabi reported that, besides
looking at existing standards on terminclogy including the draft IECE2258 and the
IECE1360, they have also lcokad at the MAMCEF rcadmap glossary, the technical tarms
in the Japanese Micromachining centre, which is on the web atwywmmeorio .
defiritions used for the Garman national MST program and the SEMI compilation of

terms [nternational standard . Howsver thess all need to be studied in detail and
raticnalized. At the separate task mesting held on 21st April it was agreed that expsrts
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were required to volunteer io carmy cutthis work and contacts wers required from the
L&A and Japan to helpwith the co-ordimation of the task.

Johin Davis is heading the PIC (Physical Interfaces and Carrigrs) Maintenance Task
Force. He said the TF is also kooking at terminology because some terms have ssveral
definitions, some of which ars valid, some of which are unnecessary. The HEMS
Terminology TF is 1o liaise with the PIC Maintenanze TF.

Riokert Scace =aid thatthe Morth American MEMS Packaging and Fluidics task forces
also have Terminokogy on the list of things 1o address.

4.4 MEMS Trays and Carriers task fores. Report by Gabi Femholz: It was reported that
MEMS frays are very like photo mask trays and this should be used as a starting point.
Tables of dimensiors, hole spacing ete. should be produced for consideration bo produce
the standard. Jorgen Lundgren, Entegris will lock into leading this activity further together
with the current leader Josef Genlischer from company ACE.

There is also a general issue that OIM is not willing to transfer any of its standards to
SEMI but rather deals directy with 150, DIN does not recognize SEMI as a Standards
Developing Crganization.

5.0 Standards Activitizs in Morth &merica

Bob Scace reported that the MEMS standards activity in Morth America had co-
committes chairs of Michasl Huff, MEMS Exchange and Can Chilzott, Delphi and vice
chair Win Baylies, BayTech. They have had two mestings and several teleconfarances
gince the cormmittzs was formed in 2003,

It was then reportad that there were six tasks forees and working groups inthe US which
are:

a) MEMS Fluidics Inlerface TF

b Waferbonding Target TF

2l MEMS Tast WG

d) MEMS Packaging Wis

&) Process Steps WG and

fi Wafer Specifications for MEMS Applications TF

Some of the work and targets of thess task forces include: a) looking at 1O dimensions,
spacing and flow and inleraction with Packaging W, Also using Sl units as standard. b
Develop quidelines for specifying crraafer bonding targets. ¢} Looking at wafer bond
quality using vanous melrclogiss. dj Looking at hermeticity, marking, device reiability,
external intereonnects, assembly procsss quality measuras, thermal specifications,
packaging dimensions, ete. &) Foousing on micrc-meschanical process red pes ve. results
in cne of more areas : etching, ion implant, eutactic bording, low-stress nitrides and
measuraments. fj Hawve bean looking at the MIT wafer bonding experiment and wish to
produce a guids for specifying wafer geometry for dirsck-bonded applications.

A copy of the presentation iz available as attachment 3.
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6.0 MEMSTAND Roadmap distribution

e B nger reported that the MEMST AMD Standards readmap had been complated

and that copies were available. A soft copy can be downloaded from
hitip: fRsnaw . miemstand org

7.0 IEC 62258 Procurement Standard presenied by Mike Fowughion

|EC 52258 is an International standard being prepared by the IEC project taam
PT4762258 and at presentis in four main parts. Part 1 is entiled Requireaments for
procurement and uss of semicond uchor die products. This ineludes bare die, die with
conrection structures & 9. flip chipand minimally packaged die orwafers. Part 2 is
Exchange data formais which is a means of comrmunicating die i nformmation electronically.
Fart 3 is Recommendatiors for good practice in handling, packing and storage and Fart
4 iz a Customersupplisr questionnaire, Parts 1 and 2 should be published mid 2004, Part
3 early 2005 and Fart 4 late 2005, We are also comsidering a part 5 on thermal and
glectrical simulation. The members of the project tsam come from UK, USA, Germany,
Metherands, Switzerland and Japan

A copy of the presentalion is available as atachment 4.

8.0 Adjournment
Andres Lagos thanked the parlicipants for their participation and announced that the next
meeting would b= held in Morth America in conjunction with SERMICON West in July 2004

WSROI ERIMICOTNSE]

The next Europsan mesting would be hald in conjundion with the SEM | Eurcps
Standards autumn Conference and Meetings, 5-8 Celober in Milan, Haly with the support
of SThlicrosledronics. Mors information anwww . semi.ong/eustandard s2006

Minutss prepared by Carlos Les and approved by the committes oo-chair Andrés Lagos
Attachrment available upon request, pleass email cleai@=emi.org
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SEMI International standards Program

| Equipmeant Automation Technical Committee maating |
dUapnl 2004 1 conjunction with SEMICON Eurcpa 2004

Minutes

Participants list

filired Horeld InRaCan

Zarge Erardalin ‘hdiven” Alcatal Vaouam Technalogy
Faul Gillal ‘hdiven” Alcatal Vaouum Technolbgy
Ilichel Iarnin “hdiwen’” Alcatal Vacouum Technalagy
Takalsugu Yamasak  Algo Syslem

Mico Varbaar A5 nikamatioral

Tom Haogerboom ASML

Kiji Chyarma Camichi Shaji

Jorgan Lundoren Enteyis

Hzalena Van Caoat Eneris

Juergan Frickingar Fraunhcfer 115E

Geong Roedar Fraunhcfer 11SE

Philpp Craizs Fraurhadar 1P

fikbaun P. Kumar Fraurhalar IPA

Hidaaki Ogham HA,

Lanca Fisl 1=K

Jackia Famall 1=K

Eteva Fullon 1=K

Hariy WoHwend =K1

Hank Bamrovald Kinasys Softwara

Cafos Las SEMI Europa

Jurko Viashino SEMI Japan

Faul Tria SEMI Herth fimanca

Iki Furukava Shin-Etsu Polymar

frtur Ledarhofar Siamans

John Davies T Syslems

Tamy Asakzua TEL

Frank Patzold trustsac

Carke Les 1o post updated Funcional Safety TFOF on the websie

Ariur Ledarhofer o contact the Sersor Aciuator Bus sub-commitas n JEFIE'I urder the
Farilllies commities and varily If they woukl 1ke o have the balal for ES4.8 revision
distributest 1o he Facliles commilies In addition o he 1&C commitiee,

Artur Ledarhofer o submit balod for E54.8 revision o SEMI by July 22 for e al he
Eumps=an Aubumn mestngs.

Artur Ledarhofer io submil balot 3714 to SEMI by July 22 Tor reew al the European
Autumn meetings.

Carios Lea o folkow-up wilh Georg Rosder ko raceive a copy of balol 3624 New
Standard: Guide for Specizaion OF Ellpsomeker Equipment For Uss In Integrated
Metroiogy' by 22 July Tor redew al the ned European meeting.

Carkos Lea o follow-up wil Jusrgen Fricknoer kareceive a copy of ballol 31288 by 22
Mly for eew at the naxt European meeling.
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1.0 Welcome and Se f-Introductions

Alfred Honold welcomed the parlicipants and a round of self-introdudtions was dons. He
presented the agenda and showed a elid & with the overall stru cture of the commites
isee attachrment 1.

2.0 5EMI Lagal Remincers
Carlos Les pressntad the anti-trust raminder {see atlachment 2).

2.0 Revviesw of the minutes from the last mseting

A copy of the mesting minutes were distributed (see attachment 2). Artur Lederbofer
mioved to approve the masting minutes as written, Frank Petzold seconded the motion.

14 in favor. O oppossd, motion passed.

Alfred Honold reviewed the action iterres. Action item 2 {TFOF for Funclional Safety to be
on the websits ) was identified as slill open and carried forward for immediate completion.

4.0 Informaticn & Contrel Sulbcommittes Repornt

Akhauri P. Kumar presentsd the report (ses attachment 4) that incuded an update an the
fc-ll-:-mrg task farces
International Ecuipmient Engineering TF

. DBEM [Objedt Based Equipment Madal) TF

. DDA {Diagnostics Data Acquisition) TF

. RAP [Racipe and Parameater Management) TF

. XML (Extended Markup Language) TF

. PCE |_F'r-:uce-aa Control Systems) TF

MIOTION: With the successful transfer of the original tasks of the Equipment Integration
TF to the |IEE task force, Akhauri P. Kumar moved to sunset the Equipment Intsgration
TF. Cghara-san ssconded the motion. 14 in favor, no objections, motion carried.

5.0 S8MPro (Sensor Actuator Hetwork Communication Standard for PROF Inet) task
farcs

Artur Lederhiofer reported on the SANPro TF (s=e attachment &)

MOTION: The SAMPro TF has expanded ity scape, in addition to developing doe 2714
(SAMNPRO — PROFIMET] the task fores will start waorking on revising EEB4.8 revision
(SAMNPRO - PROFIBUS). Jusrgen Mitterer has subrnitted 3 new SMARF for the revision
of SEMI ES4.8 [s== attachment 6], Artur Lederhofer moved to approve the new SNARF,
Akhauri P. Kumar ssconded the motion. Oghara-san commented to check with the
Sargor Actuator Bus sub-cormmittes in Japan under the Faciliiss committee i they would
like to Fave this ballot distributed to the Fazilitizs committes in addition to the [&C
cormmittee. Ogihara-san recommended also to establish cormmunication with the A-Link
TF in Japan Facdiliies Committes. 13 in favor, no objections, motion carried.

ACTION ITEM: A&rtur Lederhofer to contact the Sensor Acuator Bus sub-committes in
Japan under the Fadlities committss and verify if they would like to have this ballct
distributad to the Facdlities committess in addition to the 182 committes.
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MOTION: The SANPRO TFOF was revissd (=== attachment 7). Artur Lederhofer moved
to approve the new TFOF, Philipp Oraiss ssconded the motion, 12 infavor, no
cbjections, maotion carried.

MOTIOM: Artur Lederhafer moved for the distribution of a ballotto revise SEMIES4.8,
Akhauri P. Kumar ssconded the metion, 13 in favaor, none opposed, motion carried.

ACTION ITEM: Artur Lederhofer to submit balkot for ES4.8 revision to SEMI by July 22 for
review at the Buropean Autumn meetings.

MOTICON: S=nd ballet for 3714. A, Lederhofer maved, Akhauri P. Kumar seconded the
mation. 12 in favor, none opposed. Maotion carriss.

ACTION ITEM: Artur Led erhofer to submit ballot 3714 to SEMI by July 22 for review at
the Europsan Autumn mestings.

6.0 Cther Task Force Reports

g.1 infegrated Measurement (Layer Thickness) TF presented by G, Roeder (see
attachment 2],
ACTION ITEM: Carlos Lee to follow-up with Georg Rosder to receive a copy of ballat

2024 New Standard: Guide for Specification Of Ellipsometer Equipment For Use In
Interated Matrobagy” by 22 July for review at the next Europsan mesting.

£.2 infemations! Environmental Confamnation Condro! TF presented by J. Frickinger (see
attachment 9]

.3 E 103 Mamnfsnance TF presented by M. Morin (s2e balkot review sedion 8.1 and
attachrment 18]

&.4 infemnationa! PIC Maintenance TF pressnted by J. Davis (see attachmeant 11)

7.0 Liaison Reports
7.1 Japansse 18 CC liaison report (=== attachment 12) was presented by Alfred Honald.
7.2 North American |82 Faison report (s attachment 13) was presented by Lance Rist.

7.3 Japaness Melrics faison report (see attachment 14) was pressntad by Miki
Furukawa-san.

T4 North American Metrics Farson report (2= attachmeant 15) was presentad by Alfred
Hanakd.

7.6 Japaness Physical Inferface s and Carviers (PIC) faison report (see attachmeant 16)
was presented by Koji Chyama-san.

7.6 North American Physica! inderfaces and Camiers (PIC) lsison mpont (see attachrment
17) was presentad by Alfred Honeld.

B0 Technical ballot review

8.1 3BRY Rewision to SEMI E103, Provisiona! Mechanical Specification Far A 300 MM
aingle-Wafer Boux System That Emulates A FOUP [s=e attachment 18)
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Alired Honold presentsd the tally. Document 3889 reached the required return rate and
received 1 comment related to Ling Item 182 and 1 rejectto Line ltem 2. Michel Marin
reviewsd the reject from Intd:

“If info pad B is no longer required to be in the down position, the whole sentence should
b= removed sines this now becomes a redundant requirerment with the first sentencs in
section .2 (formerly 5.2).7

Arguments from the task force:

+ The 1st and 2rd s=ntences are not redurdant. The 15t sentencs is a general
staternznt akout the requirements for SWIF to meet all FOUP dimensions.

+ The 2rd sentence specifies the “Configure-ability” requirement of pads by
referming to section 6.1 2 of E4T 1.

+ The “configura-ability” is nat found in the first ssntencs.

+ The “configure-ability” requirement is of criical importa nce for the design, the
manufacturing and the tood intzgration of FCOUPs and particularly SWIF system.

MOTION: Michal Morin maved to find the reject of Intel related but techrically non-
redated, Jorgen Lundarenseconded the motion, Thers was no discussion. & infavor, no
chjedtions, the motion carried.

The cormments from Larry Hartsough, WA Assod ated were reviewed but the task forcs
decided not to further modify the decument,

Camments:

+ The referance tothe section #(6.12]1in E47.1 should be deleted, as it adds to the
difficulty in rraintaining E103.

+« Linsitems1&2 arereallyona L1
Task force response;

+ The comment raises up a general document maintenancs issue that is resclved
through PIF rewvision process, no ballot,

+ Thelinzitem 1 and 2 have been created to refled the maother E47.1 document
architecture, i.e. the corresponding E47.1 sections 5.4 and 6.12 respedtively.

MOTION: Michel Marin moved to ssnd the document (3 Ling tems) as it is to the ERSC
for procedural review, Jorgen Lundgren seconded the mation. There was no discussion.
T in fawor, no objections, the motion carried.

MOTION: Michel Marin moved tosunset the E103 Maintenance TF. Jorgen Lurdgren
seconded the maotion. There was no discussion. 11 infavor, no objedions, the motion
carried.

Task fores report available under attachrment 19.

B2 31288 Test Mathod for the Datermination of Particulste Contamination from
Minfenvironmeants

Alfred Honold presentad the tally (see attachmeant 207, Document 31284 reached the
required return rate and recsived 1 comment and 3 rejects. Jusrgs n Frickinger
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commentsd that the task force had found at least one reject to be technically persuasive.
Juergen reviewsd comment #4 of David Bouldin referm ng to the formula in ssction
11421511422,

MOTION: Juergen Frickingar moved to find the reject #4 from David Bouldin related and
technically persuasive. Lancs Rist seconded the motion. 9 in favor, no objections, mation
carriad.

MOTION: Jusngen Frickinger moved to s=nd a reworked ballot for review at the next
meeting. Hideaki Ogihara seconded the motion. 2 in favor, no cbjedions, motion carried.

ACTION ITEM: Carbos Lee to follow-up with Juergen Frickingsr to receive a copy of ballot
F128B by 22 July for review at the next Europsan mesting.

9.0 Adjourn

Alfred Honold thanked the participa nts for their participation. The next Europsan mesting
is scheduled for 6-8 October in Agrate, Italy in conjunction with the SEMI Europe
Standards autumn Conference and Mestings.

Iinules prepared by Carles Lae and approved by the commillee co-chair Fred Honold.
dttachmanl available upon request, pleasa email geaGzamiong
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SEMI Intem ation al Standards Program
[ Micropatteming Technical Committea maeting |

0 Apri in conjunction with SEMICON Europa 2004

Meating Minutes

fbEndsss:

Fatrick Martin Photranics Enaingdalas photronics com
Jeacques Waelpos| AL e NadeoalQaaml.com
Bl Sammer ESC Foar somamerat-onl e ds
Richard Eandi Sygo Corp Endigizmecom

Erid Cannaly CFI Brid. Corralyim photomesk_cam
Werner Mirnds PTE e mimndeplb de

Lkye Behnnger LB Micresksctranics U EBeshnncper. ube G- onlire d=
Heznning Halfner Inlr=an Technologies Heoping Haffp=rg plineon com.
Fons Marijniss=n Photranics Imainizs=pigey cholronjos com.
Jebr Bmith Phetranics jEmithauk phelranics com
Fad Tria SEMI Marth Amernca LClicél==micrm

1.0 Welcome

Jacques Waslpoe welcomedthe alendess and a rourd of selHnircduclions was done.

2.0 Creerdlew of the SERI Standamls program

Faul Trio made a short overdew prasenlation of the SEM | Inkermalional Standands
Program and presentad thelagalantHus Emirder (ses stachment 2).

A0 Europe BMicrizpatterning Com mitkes Charter

Faul Trio nfommed the committes thal a charter must be establishad o the Europe
Micropattarning commbes. Paul Trio then presantad the Moh America Microlihography
Commilles charler and aske<d he commiltae o maks any changes that will tetter
describa the purpose and objeclives of the ELropean reglon. In the absance of any
lurthar amendments, a molion was mede io approve tha charler. The vole was
unanimous N favor. A copy of the Ewrope Micropatterming Commikles charler s avallabla
urder alachmeant 3.

Charter: TI:I explara, evaluale and fomulas consensus-based midropalerming
spedications that throuah volunlany compliance Wil enhanca the manuiachuing capakilby
ol the samicond udor Nousiry.
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scope The commitles will irvesiioals the deselopment of standards in phalomask
matertals, dimarelons, reiatllty & qualty. This includes slandard patterms and
procedures [of critizal dmensions (S0 ard overlay measuremel, and assassment af
Ithcaraphic chemical purily as they ane aad 1o pholomask manufactunng and warer

e posUrE by Ihcoraphy.

4.0 Review atthe minutes Trom the last mesting

A copy ol the minutes Tram the previous mesting held 30 Ociober was dslnbuted (s
altschment 4). Rik Jonckhesre was nal prasent o sddress inguies sbout the
Tamirakogy for Pholomeask Fabrication and Qualiications Task Foree achilies. Jacques
Waalpos staled that 1he lask foree s corenlly sEminng lssues on dry stehing and
recommends holdng 2-3 sessins ho discuss his lopic 5= well ciher objectvas,
Tekconlerencing and cnlna-mesting lools (such &5 WabEx of SameTIms) ware
proposed.

ACTION ITEM: Carlos Less andior Pairick Marlin (Pholronies) 1o proside more Information
an how o use WebEx or 2amaTime

With no fuither discussions, Jacques Waelpoal moved o pprove the minules as wiitlen.
Mo cbjechons, minukes spproved.

5.0 Llalscn Reports

5.1 The Moth Amenca lakon report was presentad by Paul Trio (ses sllachment 6.
52 The Japan lakan report was pressntad by Uwe Behinger (see stachmeant &,

6.0 Task Forca report

6.1 Defintion of Spaciicaions (Termnolody) ior Photcmask Fabrication and Gualification
Task Forca — & rapoit was by Jaoquas Waelpoalon the outcoma ol the mesting held the
prevous day.

&2 Delintlion Btandardzation of Pholomask-Flainess - a report was made by Richard
Earill and he presentad the update rom he PholoMask Japan beld aanier i the month
and Munich meating hakd aarlier prios [ this meeting. A copy of the repart s saliabke s
altachment 7.

The botlom line s that there Is presenily no spparent paralty resulbing from elicle noe
lalness baing Incumed by anvons Inthe seamicondudton davics manuiactuing chain. Uinkil
someone leaks some pan andthera s Industry corsareus e r=licle ainess olerances
afl Mnished masks bedore and ater peiidization nead o be detined and enkmed, here s
litea Justication o continue &task ks o daweop a standard that nobody feels they
nies=d,

Richard wil conlinue ko pulse davice makeds and mask makers o ascaran i hey
antidpate natness conssTs al the 4snm and 32nm echnical nodes. THS TF may Jsl
nes] o be defayved, rather than abdished, bl hers 15 8 danorsirated need B defins
Inished mask lainess mierances and members put a sullicEnt prionly leval on his sk
o dewale ther tme 1o help. 1T Richard recedyes some suppon o conlinue this aclivily, he
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will enlertain schaduling a third Photomask Aalness TF 10 be hakd during the EMC
(Eurap=an Mask Conlerence) 2008 In January, or SPIE Microlthography InFebruary
2008, 1o explore what, I amthing, shouk ba done. In the meantime, any fesdback on ths
Is=1E |5 appreciated.

Japan suggestad 1o creale aworking group rather than atask ioms lo furthar explora the
idem.

70 Inwitad presentation

Fatrick Marnin, Pholronics, made & presertation on “Developing Sandands for Gdvanced
Frolomask dpplicalions”. & copy is avalable under attachmenl &

8.0 Adjourn

The commilies co-chairs thanked the paticipants for altending. The nest European
mesating wil be held 6-8 Octobar 0 Mian, Haly, In conjunction wih the SEMI Europe
Standards Aulumn Conference and Meslings (with the support of STMicroslecionics).

More Infomition on s seml o' eyslandard=snd

Mirules prepared by Paul Troand Canos Les and apposed by the commiitae co-chars.
Atachmeant avalable upon request, please small Qesilsaml org
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Silicon Wafer Technical Committee meeting
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21 April 2004 in conjunction with SEMICON Europa 2004

Lancpang,
dohn Valay

Noa Poduje
Telsuo Fuluda
Rob Harper
\Warmar Bargholz
Robert Scam
o g Kren
Yamhia Makal
Meurizo Mgloinl
Bl Hughes

J.¥. Hrinez da Pnlics

Sstoshl Akyama
Carios Lsa
Erlch K rammer
Pabar Wagar
Hiro Taksuch
Robeit Lea

Mestina i
ADE Eedpkon

ADE Eakdalocan

Fifitsu Eukudh fgbe 0104 Au)ts com
IE BHUCg G OEEgnan

ME RELhoRT e
Klarms ol iaros oom
KLA-Tencar Sroeen T deneg con
Kebsin IakaiQignglictaoe ol
VEMC mmilornigmame i

VEMG T T

NIST Jack e e gD risk ooy
Rt EbyEmagroytar. om
EEWIEunpe  geglmamiog

EEZ AKEImE gt con
Ellronie Palar wagnangsitronic com
ELIMCO ol e o
EUMCOUSA  BobgileeDaousacen

1.0 Welcaome and Sell-Infroduchons

Werner Bergholz, co-chdr of the Slicon Waler Standads lechnical committee in Europe,
welknmed the paticipants and a round of selHnireductions w&s done.

2.0

Lagal reminders

Canos Les prasenled the Anltrust reminder (see attachment 1).
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3o Frevious mesdng minulss

A copy ol 1h= minules rom tha previouas maeting held 20 Oclobsr 1N jmsgsn wans
disirbut=d ard Warmer Bergholz commeantsd an the opan action lemes (sea atllschmeanl
25, Peler wwagner mowved bo approwe the mesing mindles as wnbhsn. Jasck Matnes
saconded he molion. Unsnimausly approved, meion camisa.

In responsea 1o one of the achon IkErs, VWarner BEergholz updahad the stiached =1
RoadimsEp:

Tl P Prksrilye Frgeacy R Ay
0o mm Laser mmmrk after reclaim Hig=h Ne= Pemv
L= S coaidary peckaging bos Hlgzh Ten P
o] 51~ Sk o el reed ayerr wem liers High TE=S Pagt oy
Francl Aaryihing o Silkcon 772 YH= EaT
Wmkars Sl Hlg:=h N e LTS
4500 rTam wmkEr [ ] Ty
Critical Wmbrr =g chmmck=rizalom High Vo= CEingg
Wmbar
Spedlkcaton = Prode Prop ps=il
5 = Roughness dm=iNcalon
= [Eefiscis are e
dekscis
fohippin,
rck, Ridden
It |
e age st
|1 I Vol |
0.1 U g at e leschineal oy High Ye= P
ard bemyored: redrcd oy
requireanenis for 3 walers Prop os=i
EERAL
Enrope:
arrkshap
# milales] by Martin KEnober. o= Plew
Philips
= Poolm mmkch wilh the Si
wukT o b, b e
rareresid L
eupr
Froak waler = ImiHates] by 5T higzh o= st Sy
] # Paxsed on io e bmsceabiliby
putoe s tee )
safer ab The
=nd al ihe # BT should bmloe ek Foros
o efsd lemder ship
[roces
4.0 Lialscn reporks

4.1 Tha 8ol Americe Navson rep ot wias presasnled Dy RNoel Poduje, Rorh Amsrica
Slicon Waler commibtbae oo-chalr (s=e abtachiment 3.

42 Ths Jdapan ¥a'son rep o was presentad by Hing Taksuchl, Japan Sticon YWalar
commilles co-chaEr (ses alachment ).
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Task Force repart

Intematanal Advancad Wifer Geomedry Stanoans Tesk Foma repored by Peter
Wagner jsae altachment ). Discussion on & propossl om SEM Japan ard JEITA
on ERO. Proposal by Paul Langer about re-adivation of ellors for & new
Manolopography slandard. Review of balll 3364, Several presantations made al
the 1aE=k e I'I1E'E||I1;. FEEE-E coflast pEler wanendsironic.de Bra COry.

Intemat bral AWSIS (Automaled Waler Suface Inspaclion Specication) Standards
Taek Foce IZI'[E?EI:TQE' Kren. Presious I'I'E'E"ﬂg in March in La Jola. Kinues wara
reviewed and discussion on SEMIMED. DiscUEsion |s camled fonwamd for the nexl
messting In July. Discussad the PRE Issue angingly raised by Martin Knoller, New
bueiness: ME2 will e updated snd a oralt shouk b svallsbls ar July,

General Sicon Wier Speciications Standards Task Forcewas varbally reparted by
Bob Lae. A new draft of SEMI M1 was presented aths 19 Apl mestng. The
dozumesnl shoud IIEIJ:"HF‘E|E'E| aller JLII'!'. Mumerous lelaconlerancas |mnong marth
Amariza and Japan Would appraciata more paicipation irom Euopa. Wemer
Bemholz has informed and encoursged Inneon Technokboies o gel irvahed,
Phillps shouk sk bs spproached.

Intamational Basie Silcon Walksr Speciication Slandams Task Foree was refeorled
by Bl Hughes [sae altachment 6). TF sursst. Mew Dusiness sl ke handied Siher
by thex Ganeral Yealer TF ar the Prime Sllicon Waler Sub-comimittes.

MOTION: Bl Hughes mowved o distand the Inlemational Basic Silcon Waksy
Specilicalion Standads Task Forea. Himn Takauchl sscondad the malion, al in T&ear,
mollon passesd.

Farmicle Remowal! Efclency

Petar Vegner Infammed Marin K natter mid-January that tha subjedt of generating &
standard regarding cleaning efMciency was again discussad al the mesiing of he
AWEEIS TF In Japan in Decsmber. The AWSIS TF thinks that the best way (o
procesd would be for Marin o start a new TF of some other person Intereskad. Paler
Wagnier wauld support Martn in satting up a task foree and gettng It startad as wall
as o conirbuts knowledge aboul particlke measurement. Bother Petar Wagner and
Matin Knofter have contacls at IMEC ol people nwvolved Inwaler cleaning reseanch,
and maybe they are willing to cooperale. MUmay BUls Informed Carkos Lee (hat he
bellevas that the document 3E92, whichwas spprowvad In Karch 2004 10 La Jalla,
provkles a good basks Tor charackenzing dapasils of any mataial even thouoh itis
directed [o F5EL spherss bacause b is inlendad o suppor 5515 callragtion as

detned In SEMI KEZ and SEMI ME3. There was no Inkerest among the mambers
present In La Jolla o work on this project, bul they would certainly encourage the
membes ol tha Eurcpsan Slcon Waler Commibtes o carmy IEout and when tha ime
comes we would ba happy o help maks sure he document hey preparns |s in good
korm for ballaling.

Wiater Fromt Snace Mariing of 8 User Tracasity Cods

Mumsy Bullis Infomed Carlos Les that the onginal making document [SEMI TS
ariginaly Inclded a ussr Ned which was subsequantly sliminated becauss e
was mo intaresl back than N the user communily 1o standardizs thelocation of tha
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usad-applled mark. Soin the prasent case, he woukl encourags the poponenis 1o
assLre Ihat al least three 1o Tve companies would be nlerested In the same typs ol
mark befors Imvasting any signifizant amourt of affart In generating the documenl.
There was no Inkseal among allendses 3 La Jolla [owork on the dacument (=21,
bk i'there 1 suMcient inksrest I tha user commonity, such a document could easiy
be accepled. Him Takauchl rapotad hat the Japaness Traceability has issuad a
vallow baliol 362348 1o revisa SEMITT.

ACTION ITER: Carlos Les 1o send b Antonio Bo Benlo Viera a copy ol 1he balol
arel infamn him of the cument skahus.

.0 Ballot rewlew - Doe. 18354, - Revision of SEMI M4D-0303 Guitde for Epaciying Geomelny
P e e il Equipm ant: for E10con Waalars for 1 30 nm Technology Genamion

Patar Wagnar presanled the tally thal reachad the 82% Eurn ras The document
recelved 2 commeants and 2 ejects. The TF bEllo review repor |5 avallable &s altachment
T. Ealinl 382548 1= avdlable as allaczhment &.

Falact from Naopasiv Temara, Fufitsy
Rejecl: “Tra sie size ofloca Matness on tebie 3 s diteren] fom ore on Tabla &

While In the table refeming 1o the scaling modsls i mentions 25 ° 8 mme inshesd of 268
mim? as Il wes supposs o be repealed Inihe spacication.

Maoyoshl Tamura emaled PalerwWagneron 13 Apil that he sl withdrag his submiltad
rejct vole T iha diisrence was caused by adlorial mistakes. Peler Wagner conlirmed
thal the mislake was caussd by an edilonia mistaks armd informead M. Tamura that he
dilference = unintentional.

Bob 2cace moved 1o accepl 5 edilond change the comedtioninthe sppendie Tabke &1-1
sachion 1.4 changing the umber “25 * 8 mm® * o “26 * & mr™, George Kren sacondad
theemotian, 11 In favor, no abjeclions, o aktetantions. Molion passed.

Raject from Nogd Podiye, ADE

Rejact “Table 3 Seclon 4.3 1 requires o kest ntlanval for Level 3 verlablly of 2 waeks minimum. This 1S
nol ical In o commerdal environment. Al wa rencni oa the Inkanl of tha Leval 3 o=l
and atso thet the documeant 15 "2 pade, ot B s lemtion”, we faal fhat induding such @
reuiremani craohes g saicus borden for an equipmeni makar. Wamy of cur customens e ey

tn g the documant In spectying equipmenl, compading us 1o tast each system for o kst two
waks 10 show momplonne

ADE supgests retaining e preseni published wording, "user spactic” and *io ba recommendsd
by sLppler of meaurama cqupmark. | 115 o racassary in capliaty stwia th bvo wak
paricd, words can ba crafted which Includs this concspl whis making i deer hal every syskm
Nosd not ba tasted tis way. ADE wil work wilh the AWG Task Foms o davalop @ suliablk
modHicaion to the doaument™.

Peler Waoner sugasted sddressing tha refect by acding the folliwing nobs In sechon
4.3 1 atar. not s ihan 2 waesks™

“This racommande-d fNzalon |5 not Inkendad ko baa r-;:prnmnrl for @ two wessk pra-shipmant
lust. Performanca could ba varNed 1hrough routing PG (Elmistical Process Conind).”

Bob 2oate moved 1o corslder sddion of the above nole &5 an ediloria change. Bob Lea
sacondadthe malion. 10 In Favor, no abjections, 1 abstention. Kollon passed.

Mo Foougs wilhdresw his rejacl on document 3555,
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In respoiEs [0 iha commenls recatad, Bob Scace mowad o accepl the 2 commeants as
adlofaland b accepled far ncorporation inthe Mnal verslon ol the documeant, Bob L es
sacondad the malion, al inTavar, mclion passed.

Summary of e sdtonal changes
13 In e appardix Tobke A1-1 saction 1.4 changa the number 26 * 8 mm° * 4o 26 * A mm’™
2y Ramove fex| "NOTE 17 under 21

3)In 2 1.3 changa “1457 o “14°

4} In 4.2.7 add afer =... nol less then 2 wesks” & Moke wih el "This e ommard ed spsofication 1= nol
Intended o be a eguiremant 1or @ ban weak pra-shipmen! st Peifomanm muold B vertied through
rouing SPC [Slatsical Process Contmoly.”

Bcb Lee mowed hal this document 1s it a Salely Documenl. Bob Scata seconded the
motian. 11 in@wor, no chjpclions, no abetantions. Molion passad.

Jack Maniner moved [ sand the dacument o ERSC Tor Procedurd Rewview. Palar
wWagner seconded the mallon, 1 In faeor, o objedtiore, no absienions. Mollon passed.

A copy of the document with 1he Incorporaled changes s avallable &s altachmeant 2

r.a Hew Standardizallon lssues

Petar Waoner presented (see attachmart 10 stardardization challenges snd
apporiuniiies based on iha preseniations made at the Silicon Vealer Sandards workshap
held 20 April 2004 Opporurites Tor standardation were identied in the areas of Edge

ol Edge Profile, Edge Inspachon, Walksrs with Functional Layers and Integrated
medology & Inspection

ACTION ITEM COMPLETED: Verner Berpholz o report [0 the other commitiess al the
ERSC meetng on 22 Aprl that there are complex standardization requirements resulting
kormntegrated Ins pection and metrology.

4.0 Slandards requirements Tor Stralned SiHcon

Rab Hamper, 1QE, showed again his presentation (ses alachment 11) rom he pravious
day ard highlighted the opporiunities far standardization Inhe area of Sraned Slioon.

Fallowed a discussion on ﬂ'E'FlI'EEE'I'"E“:ﬂ ard the rl:"l:l'.'l'll'lg rexl EIE'FE recommeryesd:
Rob was advisad ko contact Hiro Taksuchi, Japan Slicon Water commbiee co-char and
Identitywhat stiviies Sready axist in Japan related o Sirained S1. Japan s stongly
interesled in this topic. Prionlize the opics hat nesd o be addressed sk, [ appopriss,
created 3 lask lorce.

Bl Hughes repored that a Schmmel Edge Standan sready exists and couk bs used
as abasls

o0 Adourn
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wWerner Bargholr tharkead the patidpants for atending. The next European mesting wil
be held -8 Octobar, Aqrate, Mian Inconundion with 1he SEMI Eumpe Standards
auumn Conference and Meslings (#th the suppon of STMcoaecionics)

Minules prepared by Calos Lae and approwved by the committae co-chalr Warner
Bargholz. Altachment available upon Equesl, pleasa emal cleefissml.org

E

Entl Anust ramincer

Minuies from e 30 Oobober masting

Morh Amerkea laEson repord

Japan lakEon repaort

Aofamefioen! A2 esened Waks Soomeity STandands Task Fonoe repori
Inlamaiional Basie Sllcon Waker S padt bon Elandamds Task Forca raport
28354, ballol repor! from e sk fores

Baliol 358

Bzl F35A wiih tha sdional changes

Sandardization opporuniies repot based on e workshop prasantalkons
Presoninion on Stmined Siicon siondordmaion op porunitics

L LR e
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SEMI International Standards Program

Compound Semiconductor Materials
Technical Committee meeting

21 April 2004 in conjunction with SEMICON Europa 2004

Meeting Minutes

Altendess

Roy Elunt [QE (Europe) rblunt@icep.oom

Petra Feichtinger Bede Scientific Inc Petra feichtingerdbede. com
Tamzin Lafford Bade Scientific Instruments Tamzin.L affordi@bede . oo Uk
Heiko Ress Eruker AXS Heiko ressd@bruker axs.de
Ute: Zeimer FEM Berlin Zeimeri@fbh-berin.de

Raland Bindemann FCM Bindemanni@fcm-germany. com
Hans Christian Alt FHM hehaltd@thm.edy

Mikolaus Herres MTE Buchs herres @amxpro.de

Carlos Lee SEMI Europe cleefsemiorg

Waolfgang Jantz SemiMap Wollgang.Jantzi@semimap.de
Arnd Weber SiCrystal Arnd.weberi@sicrystal de

1.0 Welcome and Self-Introductions
Roy Blunt welcomed the participants and a round of self-introductions was done.

2.0 SEMI Standards Legal Reminders
Carlos Lee presentad the antitrust-reminder (see attachment 1).

3.0 Review of the minutes from the last meeting

A copy of the minutes from the previous meeting held 30 October in Nijmegen were
distributed (see attachment 2. The minutes were unanimously approved and all action items
completed.
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4.0
4.1

4.2

5.0

Liaison reports

The Morth America liaison report was presented by Roland Bindemann (ses
attachment 3). Wolfgang Jantz is following up with the SiC activities at ASTM. The
ASTM task force has not contacted Armnd Weber so far,

The Japan liaison report was presented by Roy Blunt isee attachment 4)

Task Force reports

Epitaxial Wafer Evaluation (ECV- Electrochemical Capacitance Valtage) TF
report was presented by Rov Blunt (see attachment 51, The TF feels that it is
notgoing to get any further along the path of providing standard referance ECY
profiling materials as part of a SEMI TF. If it is going to happen it wil have to be
iunder current circumstances) a commersial arrangement. The TF will refarm to
handle any revisions/maintenance to the existing ECV profiling standard as
required. The task force is disbanded.

Epitaxial Wafer Evaluation (XR0- X-ray diffraction) TF report was presented by
Roy Blunt (see attachment 5). Good progress, 2 pre-release samples of
AlGaAs on GahAs reference samples from MIST plus 2 AlAs samples from FEH
have been circulated for XR0 measurement by the TF. Results showed good
agreament on peakspliting measurements between participants. The guideline
procedure is now being drafted. Aiming at blue ballot by September 2004 =0
the feedback may be discussed at the next committes meeting,

Gash Wafer Specification Global Task Forcereport was presented by Roy
Blunt {see attachment &), Apologies from lan Grant for not being able to attend
this meeting. First draft specification about to be circulated, business mainly
oonducted via e-mail.

S1Gads Materal Parameter Specification Giobal TFreport was presentad by
Wolfgang Jantz. The task force is disbanded.

200mm Gads Global Task Force report presentad by Roland Bindemann, The
kick-off meating was started today, The SMNARF was approved by GCS
previously by Roy Blunt, Roland Bindemann, Jameas Oliver, Koji lwasaki, RuUss
Kremer. This will be a global task force (see attachment 6. Aim is to achieve a
blue ballot around December and a yellow ballot by May 2005, Report and
presentation on 200mm GaAs standards issues available as attachment 7.

ACTION ITEM: Carlos Lee fo send the 200mmiGads TFOF to GCS far approval
50 that It becomes g global TF.

SIiC Task Force report presented by Arnd Weber (see attachment 8) including
deadlines for 3" and 4" ballaots.
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6.0 Invited presentation

SIC Technology and Applications — an ovendew presented by Dr. Arnd -Dietrich Weber and
available as attachment 8. The content of the presentation included:

- Material Properties of Silicon Carbide

- Applications

- Technology of Substrate Manufacturing
- Technology of Device Manufacturing

7.0 Survey on use of 150 mm GaAs SEMI Standard usage

Wolfgang Jantz reported that he is still working with the companies surveyed o increase the
response refurn rate. Update at the next meeating.

a.0 DIN Standards discussion

Wolfgang Jantz reported on the meesting held prior © the committee meating (see attachment
10%. There are 17 DIN Standards published and there is an issue with the maintenance of
these standards now that the DIM committee that created these standards has been
disbanded. DIM has refused the transfer of the DIM Standards to SEMI. & of the 17 standards
are under revision and these draft documents are not copyright protected. 1 document is in
preparation and not copyright protected. All other documents were re-approved by DIM till
2008,

MEW TF: There is an unfinished project of a standard test method fo measure the ELZ
concentration in GaAs that is well under way, but never has been and never will be a OIM
standard. It was agreed that Hans-Christian Alt would lead a task force to complete this
standard under the SEMI framework.,

MEW TF: Therz is another project on Crystal Crientation that can be taken over, It was
agreed that Mikolaus Herres would lead a task force to complete this standard under the
SEMI framework.

9.0 Adjourn

Roy Blunt thanked the paricipants for attending. The next European meeting will be hald 6-8
Cefober, Agrate, Milan In conjunction with the SEMI Europe Standards autumn Conference
and Meetings (with the support of SThicroelectronics). Maore information on

www. semiorg/eustandards 2 004

Minutes prepared by Carlos Lee and approved by the committse co-chairs Roy Blunt and Roland Bindemann.

Attachment available upon request, pleass email clesf@=amiorg
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Altendance:

Gordon Ferriar
Dirk Hobrack
Marion Bolksnius
Rainer Tasgs
Torsten Fahr
Juergen Lerche
Gummaar Oe Vos
Dister Gutwerk
Wolfgang Sieveart
Uwe Loyall

Jack Martinez
Jochen Ruth
Barria Mastars
Marco Sucaci
Yukari Taksyama
Jean-Marie Collard
Michasl Pittraff
Mizhasl Sell
Matthias Dabrurz
Harald Strynar
Wen-Bin Yan

Meeting Minutes

Air Products

Air Liquide

Air Liguide

Air Products

AMD

AMD Samony
Arch Chemicals
Berghof Products + Instruments
Haneywell
Metrohm

MIST

Fall

Rockewood Materials
SAES Getters
SEMI Japan
Sohvay

Solvay Fluor
Solvay Inbsno
Solvay Interox
Texas Instruments
Tiger Cptics

1.0 Welcome and Selfintroductions

ferriegi@airproducts.com
Dirk.hobracki@airiquide.com
Marizn.bolkenius@airliquide. com
tasgen@apei.com

Torsten. fahri@amd.com
Juergen.lerche@amd.com
gdevosi@archchemicals.com
Dieter. Gutewerki@be rghof.com
Waolfgang. Sieverti@honsywell.com
UL metrohm.com
Jack.martinezi@nist. gov
Jochn_ruthi@pall.com
Bamis.mastersi@rockemat.com
Marco_Succifsass-group.com
ylakayamai@semi.org
Jean-marie. collardi@solvay. com
Michael. Pittroffi@sobvay.com
Michasl. Selli@solvay. com
Matthias.dabrunzi@solvay.com
h-strymari@ticom
whyanidtigeroptics.com

Jean-Marie Collard opened the joint European Gases & Liquid Chemicals
Committee meeating and welcomed all participants. Self-introductions were
made. Bettina Weiss presentad an overview of the SEMI Standards Program
as well as the anti-trust reminder (see attachmeant 1).

2.0 Review of the minutes from the last meeting

The last committee meeting minutes were reviewed (see attachment 2. Mo
additional comments were noted.

Cne open action item: particulates in chemicals —W. Sievert, Since Wolfgang
was not present at the time, this action item will remain open since more
discussion is needed. Gordon Ferrier moved, Barry Masters seconded to
approve the minutes as written. All in favor. Maotion carried.
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1.0 Liaison reports:

3.1 - Morth American Liquid Chemicals Committee and Morth American Gases
Committes — presented by JeanrMarie Collard (see attachment 33 and Gordon

Ferrier (see attachment 4).

< ACTION ITEM: Doc. #3433A Mew Standard: Specification For Port
Configuration Of Canisters To Contain Liquid CYD Precursors |
Wolfgang Sievert and Carlos Lee to bring this to Tim Lesdham's
attention.

3.2 - Japan Liquid Chemicals Committes and Japan Gases and Facilities
Committee presented by Yukari Takevama, SEMI Japan (attachments 5 & &)

4.0 Task Force reports

4.1 Dichlorosilane TF - reported by Gordon Ferrier on behalf of Michael
Schieferstein who apologized for being unable to attend. The German part of
Messer Grieshaim has been sold to Ar Liguide. Michael Schiefarstein due to
a redefinition of his job function is no longer involved in electronic gases
business and unable to lead this task force. The DIN committee has not
finalized the proposed DIM-Standard concerning the analyvtical procedures for
metals and dopants in DCS. Inconsistencies in the experimental data gained
in a round robin required further investigations in Messer laboratories, With
the current situation Messer is not willing to invest time or moneyin this. The
TF considers disbanding this activity, a final decision is to be made at next
committee meeting. In the mean time, Dieter Gutwerk to make a decision
about taking over TF leadership.

4 2 Update on possible TF on precursors specifications — Jean-Marie Collard
reported on behalf of Tim Leedham, Epichem. Clear specifications on
precursors are needed despite divided opinions in the industry. Tim was able
to convinoe enough people to start a task force. Members now will complete a
SMARF and submit to Carlos Lee. First meeting is scheduled in conjunction
with the European Autumn Meetings in Agrate, ltaly. In the meantime, Tirm will
research the issue and come prepared with more data,

MOTE: In the meantima, a SMARF and TFOF have bean prepared. They are
available as attachments 7 & 8,

4.3 Gordon Ferrier reported that Kevin Clegver, BOC Edwards, will step down
as committee co-chair due to change of business focus, Kevin Cleaver has
co-chaired the European Gases committes for 10 vears, A Honor Award

plaque will be handed over to him for his long-term contribution to this
committea,

4.4 Revision to SEMIC28 (HF) Task Forece

Jean-Marie Collard, Solvay, went over the final ballot results to be coverad in

the next agenda item. First part of the Task Force work is now being
completed (clean up of current spec + addition of a Tier © Guidelines). The
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sacond part of the task force work will lead to a second revision addrassing
analvtical walidation for the two guidelines, The task foroe is wiorking hard to

completing the task and membears are working hard on getting full data. In
arder for an analytical methodology o be approved, it has to comply with
requirements stipulated in SEMI C1 first.

5.0 Ballot review

Jean-Marie Collard presentad the final tallies (see attachmeant 9).

5.1 Doc. #3692 — Revision to SEMI C28 Specifications and Guidelines for
Hydrofluoric Acid (see attachment 10

Kirsten Hanley, Intersil Corp, had voted Accept but commented that:

9.2.1.1: remove the hvphen in hydrod-flucric
12.6.3; remove the hyphen in environ(-iment

All above changes are editorial. Motion to pass document with editarial
changes and submit as stated to ERSC for procedural review : Walfgang
Sievert, seconded by Gordon Ferrier. Mo rejections, no abstentions. Motion
carried unanimously,

Safety check: Wolfgang Sievert stated that there was nothing in this document
that could be considered a safety issus, Concentrations and constituents of
the chamical compositions werz not changed.

5.2 Doc. #3693 — Revision to SEMI C53 Specifications for Dimethyl
Sulfoxice (DMS0) Grades 1 and 2 (see attachment 11).

Jean-Marie Collard, Solvay, had voted “Accept’ but commentad that in table 1,
unit for Acidity must be "megdig”, not "microeqiy”, in accordance with
paragraph 8.4,

The committee considerad this to be an editorial change as “microeg/y” was

an obvious error. The unit needs to be changed o be in alignment with the
text.

Robert Henry, Thermo Elemental, voted “Abstain’ but commentad that the list
of elements specified is [2ss than the 21 elemeants listed for other liquid
chemicals.

The committee stated that all 21 ekments were indeed there.

Summary of editorial changes;
Table 1, unit for Acidity must be "megig”, not "microeqsq”,

Motion: Gordon Ferrier, Jochen Roth seconded to pass Doc., #3692 with
editorial changes and submit it to the ERSC for procedural review. Mo
rejections, no abstertions. Motion carried unanimously.
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Safety check: Committee members noted that no major components in the
document were changed and that there were no safety related issues.

6.0 Technical presentations

6.1. Trace Analysis with Voltammetry presented by Uwe Lovall, Metrohm
Al (see attachment 12)

Total metal concentration and analysis of metal species — an alternative to
Spectroscopic Technigues? Voltammetry or polarography is an
electrochamical analysis technique measuring the electrical current induced
by the reduction or oxidation of an analvte on a small working electrode. This
technique can be used for the analvsis of trace metallic impurities within a
number of matrices with sensitivities comparable to that of an AAS or ICP vet
with @ purchase price significantly lower than these instruments. The only
requirement apart from small amounts of reagents is a source of high purity
nitrogen and there is no nead for expensive flammable gases, spacially
constructed fume hoods or costly metal vapour lamps. Detection limits anrs
typically in the ppt range and concentrations are determined with standard
additions that are carried out in each sampla. This eliminates matrix effects
and offers improved reliakility. 1n addition, when compared to spectroscopic
methods which can only determine the total coneentration of the metals within
asample, voltammetry can also offer differentiation between various oxidation
states of the impurity metal ions or between free and bound metal ions. This
therefore allows statements to be made about the biological availability and
toxicity of the impurities under investigation and thus makes this technigue
particularly suited for environmental analvsis. With spectroscopy itis only
possible o make such statements after the complicated separation of the
metal species. Analysis of samples within media with high ionic
concentrations can also be carried out by voltammetry which means that this
technique is appropriate for the analysis of water, wastewater and seawater,
salts and pure chemicals, electroplating baths, or foodstuffs. In addition to
metals, a variety of organic compounds can also be determined.
Consequently this technique is the analytical technique of choice described
within a number of standards including those released by ASTM, HMSO, EFA
and DIM. The purpose of the presentation was o outline Voltammetry as a
possible alternative to the Spectroscopic methods currently used within the

Electronics Industry for determination of trace impurities in electronic grade
material,

6.2 An overview of lon Mobility Spectromefry for Trace Analysis in
Hydrogen, Oxygen and Helium presentsd by Marco Sucai, SAES Getters
(=ea attachment 13)

lon Maobility Spectromeatry s becoming a more widely used technique due o
its extremealy high sensitivity and quick response tima. Faor this reason itis
particularly applicable for the detection of explosives but in addition to this it is
also gaining interest in the detection of impurities in UHP bulk gases used in
the electronics industry, Waork on the use of this technology for the analvsis of
impuritizs in mainly inert gases was presented at this forum last vear. This
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presentation served as a follow-up and coveraed more recent work which has
mainly focused on the analvsis of hvdrogen, oxygen and helium where fast

response times, sensitivity and stability in an instrument which has minimal
moving parts and operates at atmospheric pressure can be clearly
appreciated during operation with these gases.

T.0ITRS Update

Jean-Marie Collard reported on behalf of Andreas Meuber, He explained
about the background of alignment with ITRS, ITRS structure and joined
activity with YEMWECC subworking group isee attachment 1473,

MOTE: There was a joint meeting of the SEMI Standards Chemicals and
Gases and related [TRS working group held the following day. A copy of these

minutes is also publicly available upon request as attachment 15,

8.0 Proposed merging of the Gases and Liguid Chemicals committees

Jean-Marie Collard explained about the situation in the last few yvears since
the Gases and Liquid Chemicals committees had been established and done

their activity separately. Considering the current situation of activities and the
limited number of volunteers, merging two committees would e nable members
to do their activities more effectively.

Gummaar De Vos of Arch Chemicals moved o merge the Gases committes
and Liquid Chemicals committes, Reiner Tasge from Air Products seoconded

the motion. All are in favor, motion passed.

9.0 Adjournment

Jean-Marie Collard tharked the participants for their participation. The nesxt
European meeting is scheduled for 6-8 Octaber in Milan, Italy in conjunction

with the SEMI Europe Standands autumn Conference and Meetings.

Minutes prepared by Bettina Weiss, Yukari Takevama and Carlos Les and
approved by the committes co-chairs,

Attachment available upon request, please email clee@semi.org

List of attachments:

Standards Owverview and anti-rust reminder
Mesting minutes from 30 October 2002

Ligizon Report Liquid Chemicals Morth America
Ligizon Report Gaszes Chemicals Morth America
Ligizon Report Gases Japan

Ligizon Report Facilities Japan

Frezursors SNARF

HEin k@M
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10,
1.

12,
13,

14,
15,

Precursars TFOF

Ballot talliss

Ooe, £3692 — Revision to SEMI C28 Specifieations and Guidelines for Hydrofluonc Azid
Ooc, £3693 - Revision to SEMI| C52 Specifications for Dimethyl Sulfoxide (DMS0)
Grades 1 and 2

Presantation - Trace Analysis with Valtammetry

Fresantation - An overvisw of lon Mobility Spectrometry for Tracs Analysis in Hydrogan,
Cxygen and Halium

ITRZ, ITRS structure and joined activity with YEAWECC subworking group

ITRE [ SEMI Standards mesting minutes
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Attendees:

Frank Frausnhoffer
Karsten Vogeler
Hideaki Caihara
Dirk Ritterswoerden
Richard Kéhldorfer
Hiromichi Enami
Carlos Lee

Faul Trio
Hannspeter Fachel
Artur Lederhofer
Zagtan Rocoffort
Josef Hufnagl

Meeting Minutes

acp-IT

Air Liquide

HA

M+ Zander

M+W Zander ! Lang Peitler
Reneszas Technodogy Japan
SEMI Europe

SEMI Marth America
Siemens

Siemens ALD

ST Microelectronics

Texas Instruments

1.0 Welcome and Introductions

frank.fravenhoffer@acp-it.com
Karsten.vogelerdiairliquide.com
hiogiha@attglobal.net
dirk.ruetterswoerdeni@mw-zander.com
Richard koshldorfer @mwzander.com
Enami Hiromichii@renssas.com
clesi@semi.on

ptrici@semi.ong

hannspeter. pachel@sismens. com
artur. lederhofer@sismens. com
Gaetan. rocoffort@st.com

j-hufnagl@ti.com

Hannspeter Pachel welcomed the participants and a round of self-introductions was done
including function, company, location and motivation to participate.

The agenda was reviewed (see attachment 1)

Hannspeter Pachel presented a clear overview of SEMI and the Standards program and
he also presented the anti-trust reminder (see attachment 2). The presentation
highlighted on Facilities standards.

2.0 Review of the minutes from the last meeting

A copy of the minutes of the previous meeting held 30 October in Nijmegen was
distributed (see attachment 3). After briefly reviewing the minutes, Dirk Ritterswoerden
moved to approve the minutes as written. There were no comments, Artur Lederhofer
seconded the motion, all in favor, motion carried.
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30 Task Force Report

Dirk Ritterswoerden presented the Models for Data Processing Task Force report (see
attachment 4). For the new participants, Dirk Rotterswoerden presented the goal of the
task force, the TFOF (Task Force Organization Farm) and SNARF (Standards New
Activity Report Form).

A blue (informational) ballot was sent and the few comments received were reviewed at
the task force meeting held the previous day.

Artur Lederhofer completed the presentation with some details and Hideaki Cqgihara
suggested to clarify the introduction and scope of the document {look at other SEMI
Standards as an example).

There was a discussion whether the Information & Control committee should receive a
lilac copy of the ballot, but most |&C members are not familiar with Facilities issues.
Ogihara-san suggested that the EH&S committee should be the most logical candidate in
receiving the lilac ballot.

ACTION ITEM: Artur Lederhofer to identify which committee would be best to receive a
lilac copy of the ballot {maybe EH&S).

MOTION: Artur Lederhofer moved to distribute the MoFaS document #3713 for yellow
ballot for cycle 5. Frank Frauenhoffer seconded the motion, 7 in favor, no chjections,
mation passed.

4.0 Liaison Reports

41 The Japan liaiscn report was presented by the Japanese Facilities
committee co-chair Hiromichi Enami. Enami-san also presented a history
timeline of the development of Japan Facilities standards (see attachment
5).

4.2 The North America liaison report was presented by Dirk Ritterswoerden
{see attachment &). Dirk suggested to Karsten Vogeler to contact Bob Irwin
with respect to the Morth American F& Revision (Guide for Secondary

Containment of Hazardous Gas Piping Systems) task force for becoming
the European liaison member.

5.0 Application and requirements at Texas Instruments in Freising, Germany
Hannspeter Pachel provided an example from the chemical industry (see attachment 7).

After this introduction, Josef Hufnagl from Texas Instruments based in Freising made a
presentation that covered a General Overview of the facility, Facilities / Facilities
Automation, Automation Standards and concluded with some Standardization requests.
The presentation is available under attachment &.

6.0 Further committee activities regarding required standards
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Dirk Ritterswoerden presented the ideas generated at previous meetings (see
attachment 9) and opened for new topics. Dirk reminded that any new idea should be
accompanied by a task force and there should be a minimum of people involved and
committed to develop the time necessary for the standard development. A discussion
followed among the participants and a possible next topic identified:

Develop a common understanding of needs and requirements that would allow
minimization of operating costs when running Facilities. Identify the key indicators that
help to support this. Priaritize which ones to look at in more detall. Afterwards decide
whether further activities would he advisable.

Example: The European Market Liberalization for Electricity Distribution and Stock
Market requires to make agreements for Power Consumptions down fo 15 minutes —
exceeding the agreed power consumption results in penalties fo be paid.

7.0 Adjourn

Hannspeter Pachel and Dirk Ritterswoerden thanked the participants for attending. The
next European meeting will be held 6-8 Cctober in Milan, Italy in conjunction with the
SEMI Europe Standards autumn Conference and Meetings (with the support of
STMicroelectranics). More information on www . semi.orgfeustandards2004

Minutes prepared by Carlos Lee and approved by the committee co-chairs Dirk
Ritterswoerden and Hannspeter Pachel.

Attachment available upon request, please email clee@semi.org
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e-Manufacturing Workshop

April 20th, 2004 - Munich

e-Manufacturing and e-Diagnostics at Infineon

Ralf Georgi I f
Automation Capabilities Management it _

Mewver stop thinking.

-
O
O
=

=

=

|I'_IﬁrIE|'.]I1
Q—/' Status of 300mm Equipment Automation

w 300 mm standards are productive
— E37 HSMS (Ethemet to all tools)
— E&T CMS Camier Management
— E40 PJM Process Job Manageameant
E24 CJM Control Job Management
— ES0 5T Substrate Tracking (increasing usagea)
Wrap up is necessary by GEM300 Taskforcs

& Basic Interoperability is defined
— 300 mm Operational Scanarios v 2.0

w Emor Handling Scenarios will be defined
— MOES guideline v 2.0 (Manufacturing Operation
and Errar Handling Scenarios)

® Areas of standardization are extended
— E116 EPT Equipment Performance Tracking
— E127 IMM Integrated hetrol ooy
[ — E102 RM Eeticle Management

B-1



Infinean
Q Current Equipment Automation Gaps

» Remote connectivity for
trouble shooting

m Adequate usage of network

m Data rate limited

®m Generic tool documentation
vs. tool configuration

» Unformatted binary recipes

FE alisrw_D4s_F TP
Pagm 1 e g I be Dl s T84 Ml w e erremmad

( I_nf.irlelnln o
- Remote CGHHECTI"JIT}I‘

s Several e-Diagnostics solutions by Equipment suppliers
existing, using different IT technologies

m |mpossible to install and maintain 50 different supplier solutions

s Strategically Infineon needs a centralized e-Diagnostics
solution for all tools (by a third party supplier)

— owned and administrated by Infinean
— to protect our [P and keep |T efforts at acceptable level

s Evaluation and pilot project ongoing at Infineon Dresden

< Standardized e-Diagnostic functionality and Interface A

(Equipment to fab) and Interface C (supplier to fab) is
necessary to achieve this

FXshru_[404_FOTP
Pag 4
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Inﬁntnn
Q' Adeqguate Usage of Network

m All 300 mm tools are connected via Ethernet TCF/IP

m 5iill using the point to point connection like the previous serial
connection and the SECS data structure

m Takes no advantage of networking / internet capabilities rather
than the higher data rate

= Common available Internet technology should be made
available to the Semiconductor Industry

= Broad usage of XML is a precondition

FE almra_[404_FOCP
Page 3 ooy g £ I Dl 1 0 M 1 i rereme

Inﬁn:nn
Q’ Data Rate Limited

m Current data rate with SECS 1l is limited to 150 data points
per s

m |nsufficient for complex and fast (multi chamber) tools

= DCM Data Collection Management

will provide a mare flexible, intelligent and faster way for Data

Collection with Data Collection Plans:
The Tool pushes the data to the certain application when
needed

FEshry [404_FOTP
P & e i €8 i Ve D g S0 M n i e
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I_nf.i neon

Generic Tool Documentation

m Data itemn lists currently provided are often plain lists, not
describing the relation / belonging of data and status varables
to a tool madule [ location (chamber)

= CEM Common Equipment Model

provides a methodology for an object oriented Equipment model

m Equipment documentation is currently often generic for the tool
type and not created for the certain configuration of the actual
tool (if chamber A is installed on position 4, the data variable would
have D 123)

= ESD Equipment Self Description

provides a mechanism 1o explore the current and actual tool
configuration

FXaManu_(H04_FOTP
Poge T

|I'I{Eil'ltnl1
Q/ Unformatted Binary Recipes

m Fecipes are still most often unstructured binary and multi level
— Recipa Managemeant
— Recipe Verification
— Parameter adjustment for R2R

s difficult and expensive

m  While Infineon prefars to do R2R parameter adjustment by Recipe Parameter
Lists (acc. E40) instead of manipulating recipes a standardized and
interpretable recipe format will be a definite requiremeant in the near futura!

= RaP Recipe and Parameter Adjustment

provides a structured, formatted and readable recipe format and
mechanisms for recipe managemeant and parameter adjustment

FX ahiaru_404_FOTP
Py 8

B-4



Ir_|fir|eun
Q_,- Infineons TOS* Roadmap (*Tool Operation Specification)

E121 XML Syl Guke
EE E3D
o GEM E12E XKL Messs]e Siructurs

SECE
HEMS #2570 XML Common Companents
£33 #2861 Messurament Lints In XL
=TS
E132 Autheriication
EAY EdD Etd EEQ #3500 Data Calacton
CM P G aTs E12E Equipment Sell Descr,
E120 Common Equipment Model
E84 EE4 #3571 Equipment Deta Collection Gulde
PIC SRR
EDv, Port {Inferfans A)
13001 Gukleines
ISMT 300 mm Scenarios TOS I e-Diagnoelics (Interacs C)
E133 PCE (Inleracs B)
Eifa E177 K3EED E116
Relkle  |rjegaled  LNked  Equipment
o gy Lo Parbrmance #3442 Recipe and Parametar Adustmeart
E12E
EQIP
Daa Utilization (FOC, R2R) s I
#3662 Dala Qually Gudsing
HYM Gukleina (MOSE)
g-0legnostcs Guidaling TOS Il TOS IV

FE aflanu 404 _FOTP
P i@

e-Diagnostics/e-Manufacturing
requirements and successes at AMD

Stephan Gramlich
April 20, 2004
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Agenda AMD:'
e e ——

= e-Diagnostic strategy

= Results in individual projects

= g-Diagnostic / e-Manufacturing Security
Framework (NIST ATP Project)

Strategy AMD:'
e e —

1. AMD wants a single universal e-Diagnostics approach
that can support all OEMs.

We don't want a different proprietary solution from
each OEM, each reguesting their own server installed
at AMD.

2. Security is of paramount concern. AMD must be able
to protect its IP and control access to the tools.

B-6



Strategy (cont.) AMD !
B ——

3. We prefer the e-Diagnostics solution be provided by an
independent 3rd party rather than one of the OEM's.
With this approach we can ensure the e-Diagnostics
solution provides AMD with security controls we can
trust.

4. The business issues surrounding e-Diagnostics still
need to be resolved:

(a) who is going to pay for it and how ?

(b) what are the quantifiable benefits to each party
(OEM & chipmaker) 7

Agenda AMD:'
e e ——

s g-Diagnostic strategy

* Results in individual projects

» g-Diagnostic / e-Manufacturing Security
Framework (NIST ATP Project)
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Results in individual e-Diagnostic / e- AMD:'
Manufacturing projects

» Inspection tools and production tools from several OEMs
connected via VPN and by using SecurID
- ~ 25% of all issues can be solved by using remote
diagnostics

e (On-site data collection server for tools from several OEMs
- Supports central onsite monitoring

« Implementation of SAP Plant Maintenance to manage PM
& CM activities incl. automated parts ordering and
tracking process

26/ DB 2004 | &

Agenda AMDI:'
e e

= g-Diagnostic strategy

= Results in individual projects

= e=-Diagnostic / e-Manufacturing Security
Framework ( NIST ATP Project)
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Background AMD:'
e e ——

. Tf_‘_ﬂ_m has a 3-year NIST ATP award totaling about $ 10
million

- Project title: "eManufacturing security framework to improve
semiconductor productivity”

- U.5. Government funds 49.99 %, participants fund 50.01 %
- Project started in November 2001

* The project currently has 3 Joint Venture Partners
- AMD
= Project Administrator
# Provides fab requirements & pilot site
- ILS Technology
# g-Diagnostics and Automation Applications (eCentre)
- Oceana Sensor Technologies

= Wireless e-Diagnostics Applications
= Advanced Wireless Sensor Systems

£ DB 2004 | | g

Project Goals and Objectives AMD ¢!
e e —

*« Objective
- Enable collaborative manufacturing for mutual benefit while
protecting intellectual property

« Goals

- Railpf-aAg tHat Wi almanaey fne foraralabalivg controls

D DBSI004 L
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Why Collaborative Manufacturing 7 AMD !
e e

« Wafer fabrication plants can significantly increase
productivity of manufacturing tools by
- Increasing tool up time
- Decreasing non-product wafers

« OEM's can increase productivity by
- Reducing travel costs
- Providing specialized expertise quickly, efficiently

« Meaningful gains require collaboration among tool suppliers
and chipmakers to resolve problems

= Electronic interaction offers the most cost effective and
quickest means to collaborate

« Security is a major concern in electronic collaboration
- Intellectual Property, Tool Control, Recipes, Safety

B4 0B 2004 | | 1

What's Different ? AMDA
e T . s

« Other efforts are addressing connection security
- Establishing a secure pipe between the remote site and the fab
tool

- Controlling basic access, i.e. user authentication
 Our Security Framework addresses content security
- What specific data items can be accessed ?
What commands can be issued ?
Under what conditions ?
= May depend on dynamic factory state (tool, MES, etc.)

= May depend on other active users
# May depend on aggregation of data items

How should the data be transformed ?
= Hiding, categories, ranges, selective sampling, etc.
What security is required as data is moved within the fab ?

D DEFI004 11
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Open Security Framework AMD]

s What is an open security framework ?
- External interfaces are published and become standards

- Anyone can develop and market a Security Framework that
complies with the interface standards

- Anyone can develop and market collaborative applications that
integrate with any standards-compliant Security Framework

» Our project is developing the first implementation of the
Security Framework: Flexible Security Wrapper
- Leverages existing standards (XML, SOAP, etc.)

- Uses emerging SEMI standards (Interface A} where possible
= Ballot 3509, E125, E120, E121, E132

= Influence changes to standards where experience/analysis shows a
need

£ DE0 04 | | 12

FSW Interfaces AMD:‘

= Dewveloping
== standards

<= = Potential

developing
standards
T3 . E merging

SEMI
standards

Virtual
Factory

D DESI004 13
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Phase | - Security Framewaork AMDEI

* Status - Phase I is completed (January 2003)

¥ The first implementation of the FSW has been developed and
testad in a simulated factory environment

¥ The approach is feasible
¥ Performance is encouraging

+ Additional refinements planned in Phases II and III as the FSW is
integrated with representative applications

14/ 0B 2004 | | 14

Phase Il - Secure e-Diagnostics AMD:'
e e ——
* Status - Phase 1I is nearing completion (April 2004 )

* Developed a GUI to graphically define security rules

*AMD and Semitool developed e-Diagnostic requirements &
evaluation criteria for a pilot

*NIST team developed an e-Diagnostic application based on ILS’
eCentre and integrated it with the Flexible Security Wrapper

<Pilot in progress at AMD’s Submicron Development Center with
Semitool Plater and ACMS chemical management system

<+ Feedback from outside security experts currently being incorporated
into the FSW based on the results of simulated attacks in the
prototype environment

£ DB 2004 | | iz
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Phase Il - Secure e-Diagnostics AMDEI

* Preliminary Results

-The e-Diagnostics capability is useful for troubleshooting problems
that required specialized expertise such as software issues

- Useful for applying patches and performing tricky software
upgrades with the assistance of remote experts

- AMD tool owners find the Remote Tool Operation capability (front
panel access from office/home) useful for performing their daily

duties
) DB 04 | | -
Phase III - Secure e-Manufacturing AMDE[

« Tasks
- Evaluate productivity opportunities and applications
- Develop and test equipment control applications
= Alternative e-Diagnostic architectures
- Develop and test FIPS 140 security application
= Federal Information Processing Standard for sensitive information
- Develop and test process control applications

= Integration of FSW security with fab process control systems as well as
industrial process control in non-5SEMI industries

*» Status - Phase III is in progress

¥ Completed evaluation of current challenges and opportunities and
developed an updated list of applications

“Requirements analysis and design underway for several
applications that will be integrated with the FSW

[ DES2004 17
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Commercialization Status AMD:[
.

« The commercial release of eCentre currently supports file
transfer (FTP) and Remote Tool Operation (RTO) very
robustly. These features have been available commercially
for some time.

» 2Centre 2.1 contains the first commercial release of the data
collection plan (DCF) management functions and is capable of
communicating with a Flexible Security Wrapper (FSW).

« The FSW is not yet commercially available

04/ DE/2004 | | 1=

Summary AMD
e e ——

* Conclusions
- It is feasible to develop an open security framework to allow
collaborative manufacturing while protecting intellectual
property
-The open security frameweork can provide fine-grained control of
data/commands, dependent on dynamic factory conditions, with
acceptable performance

- e-Diagnostics provides benefits to both chipmakers and OEM’s

* Tool Suppliers
-We're looking for additional OEM's for pilot projects

* Questions ?
Contact Information:
Stephan Gramlich
+49/0351 277-3200
Stephan.Gramlich@amd.com

£ D204 | 14
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Trademark Attribution AMD

IBM is a registered trademark of International Business
Machines Corporation.

© 2004 Advanced Micro Devices, Inc. All rights reserved.
AMD, the AMD Arrow logo, AMD K&, AMD Duron, AMD Athlon,
AMD Opteron, the AMDG4 logo, and combinations thereof, are
trademarks of Advanced Micro Devices, Inc in the U.5. and/or
other jurisdictions. Other product and company names used
in this presentation are for identification purposes only and
may be trademarks of their respective companies.
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Outline

* Lessons Learned from 300 mm

* How do we improve going forward?
*  SITF Purpose and Outputs

*  Streamlining Procedures

*  Communication

*  Standard Improvement

*  Concurrent Activities Concept

*  Future Considerations

* Challenges

SEMICON’ /rseml

Ewrapad 004

Jnoiia Femed, LSMW, o -menufroiung Sessng - S 2

[ essons Learned from 300 mm

= Standards were developed and documented before tools and fabs were built
= Standards requirements were difficult to identify, interpret, implement and test

= Learning from test development, implementations, testing and application in a high
volume manufacturing (HVM) production environment after standards were
published caused several cyeles of revisions to the standards.

User Guidance
¥
Standards Drafting || Standard u{m'isc

Revise || Revise

[sage scenarios

00 mm Test development and festinf >
3 . )
W fof Implementation guidance
Ne E
™ — = | lmplementation  |[[HVM
- Slal .'il'ri i '-frll."i i |'."I|'I. 4| |'-f|'l (e ..".-' i "-:'.'I.I. MenAioNs f
Ll semi

e 2 =

Snokia Fomad, LS, 8 -menufrciunng Soseng - e 3
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300 mm E&I Standards Published Revisions
1998 - 2003
A
5
O 1008
4 m 1999
3 0 2000
02001
2 - w2002
. N o 2003
I LT RN AT
Es E30 E40 E&7 EQD Eod
SEMICON. Zrsemi

Jackia Femad, M5, o -menufrciunng Seesng - S 4

How do we improve going forward?

« Streamline Committee processes and procedures
* Improve communication globally
« Improve how we write standards

* Encompass concurrent industry activities in
standards development plan

* The Global 1&CC Standards Improvement Task
Force was formed to catalyze and facilitate
improvement

SEMICON" frsSemi

Ewrapadiid
Snckia Femed, LS, o -menuircnng Soneng - SNk 5
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Streamlining Procedures

* Updated Meeting Motions templates
streamline and improve ballot reviews
* Templates for line items (single and multiple)
[mprove format and background statement of line items
* Task force issues tracking template
Communicate issues on existing documents and track
progress to resolve issues
+ SNARF template updates
[dentity participation needed for standards development
Provide history of revisions to ballot in SNARFE -
S O e Z=cm]

Snckia Femad, S, a-manufrotuning Scesnn - Ao B

Communication

* SITF and [&CC "Quickplace” on SEMI website

« Standards Roadmap Timeline
Ballot history and forecast. and links to TFOFs and SNARFS
tor 1&CC, PI&C, Metries, Microlithography, Traceability,
ES&H, & Silicon Water
http:/www . sematech.org/docubase/abstracts/4393 beng . htm

« ISMT 300 mm Integration and Automation Guidance
Manufacturing Operations and Exception Scenarios

« http:www sematech. org/docubase/abstracts/44 26 beng htm

Equipment Integration and Automation Soltware Flowcharts

« www.lsiml.sematech.org/standards/documents/300_os_v09. pdf

SEMICON. ‘rsemr

Jmokin Feimel, 15D, o -menufrsunng Sesann - S T
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Specification Template

* A Specification Template for I&CC standards s in
development to include detailed guidance for authors
Format
REevision history
Alignment of SNARF with scope of standard
Location of requirements in a specification
Writing requirements clarity and unique dentitfication
Conventions
Testability
Exception handling
Statement of compliance
*  The draft 1s being sent to [&CC members to gather
more input and feedback
SEMICON' «"} semr

Eprapa 004

SBROE Femad, MM, a-manutreuny Sessng - SN 8

Writing Clear Requirements

Examples of issues from current standards:

*  “The equipment is responsible for communicating all EPT state transitions.”
= [Is this a requirernent? Should “is™ be changed to “shall be™

*  “The EPT state model can be appled to the Equipment Front-End Module
(EFEM).”

. [1s a “can™ sometimes a requirement and sometimes not?]

*  “The state of the EFEM/carrier/load port related modules shall not impact the
overall equipment state.”

*  [Since this is a negative requirement. is this testable?]

= Implied requirements: E94 implies that more than one process or control job can be
run concurrently, but does not support parallel execution of control jobs

= E90: There are too many possible permutations to validate by testing that E90
events sent by an equipment actually match the location path taken by the substrates
as determined by the recipe

SEMICON' /rsemi

Erapad00d

Jmoiia Femed, LSM), a-manufroiung Sessng - S 0
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Unique Requirements 1D

*  Proposal: Each requirement shall be uniquely identitied as a
requirement of the standard

*  Advantages
Dirives consideration of how requirement 1s written, and whether 1t 1s
testahle
Identifies each requirement regardless of where 1t 1= located in the
standard
Makes 1t easier to extract all requirements from a standard
Facilitates ease of implementation and test development
Mapping to requirements does not change, even if the location of the
requirement in the standard changes

Facilitates revision tracking

* Aschema and structure for Unique 1Ds is in development
oL RO-ETT6-EPTSM-00116]

SEMICON' /rsemi

EwrapadiM4

Jacra Ao, (S0, e-manuiscing Session - SXoa 10

Concurrent Activities Concept

User Guidance

Implementation Continuous
Vision Consensus Usage Guidance, |mprovement
guidelines SCENArios Operational scenarios guidance

Standard

Development C ’ C ’

Requirements &

. Diraft Prowvisional Standard
oaps analysis
Education &
Socialization
Workshops Workshops Workshops & STEPS
Implementers \COLP Evaluation software.  Production tool,
: ‘ Early implementars v capahle
Test Req's ID Test scenarios & content,  Test tools,
_ Maturity assessments ~ Conformance
Design testing
—
[1me )’
: s52mil
iy =11 O >~

Jacia Fonad, (S0, e-MmanUIETATG Sesston - ENoa 1Y
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Accelerated Cycles Of Learning Prototypes
(ACOLP” — Steve Fulton, ISMI)

* Prototypes early in the standards development cycle
with the specific purpose to:
Assess the feasibility of a new or unfamiliar technology to be
addressed by a standard
Assess or mitigate technical risk of approving a standard
Validate a standard approach from potential alternatives
[dentity gaps and refine technical content of a standard
Verily specifications and test requirements
* Impact:
Reduce revisions ol published standards
Feduce impact of revisions on implementations
Farhier implementations due to higher certamty of content
):. semr

Jacvda Farsad, (S0, e-manuiaionng Sesshon - ENoa 12

SEMICON’

Ewropod004

Future Considerations

* Addendum Guidelines to Members
Handbook for I&CC for standards
developers

* Work with SEMI staft to provide standards
in different formats (other than in .pdf)

+ Test requirements strategy

):.semr

Jacra Ao, (S0, e-manuiscing Session - SXoa 13

SEMICON'
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Challenges

* Global agreement on and adoption of SITF
proposals for improvement

* The window of opportunity to improve emerging
"¢’ standards 1s narrowing fast

*  SEMI standards volunteer role definition and
resources to effect change

«  SEMI resource and policy constraints to support
change

* Industry {device makers and suppliers)
commitment and funding to support the
improvements throughout standards life cycle

SEMICON. ‘rsemr

i SO0

Jacvia Fard, (EM), e-manuisring Seaston - SNoa 14

SEMI Standards
On-Line Collaboration

+ Contact your SEMI standards coordinator for
access and passwords

[nformation and Control Committee:
http:/teams. sermi.org/stds_ic
Gilobal [&CC Standards Improvement (S1TF)
http:/teams. sermiorg/ QuickPlace/stds_iespitf
[Dagnostic Data Acquisition Task Force N.A
http:/teams. semi.org/stds_icdda
Object-Based Equipment Model (NA OBEM) Task
Force

http:/teams. serm.org/ o bemtf

SEMICON' a-'_:.'. Seml

wrapa 200

Jacie Farad, (S, e-manuiacionng Sesston - SNoa 15
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AlS Automation Dresdan GmbH
Ctto-Mochr-Straile & * D-01337 Dresden * hitp: e sis-dresden de

— Agenda

First steps to e-Diagnostic (EDA RDAT)

e-Ciagnostics — Cooperation with 1SMT

Scenarios for the a-Diagnostics system

EDA — Tha new interface (Requirements and Basics)

MNext step: Interface “C"

Vizsion for fab-wide e-Ciagnostics

Summary
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AlS Automation Dresden GmbH
Citto-Mohr-Shraile & * O-01237 Dresden * betp:) e als-dresden.de

— First steps: The hig picture of the new standards e

BEEEE

EECSLEM

Ik riaoe A

el sl

AlS Automation Dresden GmbH
Ditio-Mohr-Straile & = D-01337 Dresden * hep: ) feee als-dresden de

— First steps: e-Diagnostics Requirements

# Remote Connectivity
ANy o conrect remoaly o hes oo o recaie slalis and process data.

& Predictive/automated Maintenanoe
Datedt silualions which require manlenancss, predct ned maintznance sdions auomalicaly

& Automated Motification
Inarm tool cwner (&l ICk's k) and Equipment suppler aboul erical slualions ana amllues,

# Remote Tool Operation
Cparale the ool UEing a remots connaclion.

& Remote Performance Monitoring
Cales! perionmancs data rom the equipmeant and aliow sl ELHes as well &5 nalincalions.

& |ogging /! Reporting / Analyzing Functionality
[rata collechion triggered by suppliaes (or ICW's) 1o generals 1ogs ar repois during the
productive or engineerk] runs la ensure slability of the pocess and hools

& Salf diagnosis
Sell diagnoscs of the ool Tunchionalky and orilizal parametarns.

& Security issues
Ereure Intzliaciual property of data
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AlS Auwtomation Dresden GmbH
Oitto-Mohr-Shraile & = D-01337 Dresden * hep: e als-dresden Qe

= First steps: SEMATECH Guidelines for e-Diagnostic =

LE\\'EI u > Remuote connectivity to applications and

production tools and remots collsooration

Access and capabilities
Remote Collaboration
Level 1 Remaote tool operation, remote performance monitoring,
data collection and storage

Collaction and Conirol

Autornated reporting and Adwanced Analysis
LE\’EI 2 > with SFC capability

Analysis

Level 3 > Predictive maintenance, salf dizgnostics,

and automated notification

Frediction

AlS Automation Dresden GmbH
Ditto-Mohr-Straile & = D-013237 Dresden * bep: e als-dresden de

= First steps: Motivation for e-Diagnostics in High Volume Areas =

Intineon Dresden

A00mm Fab

Diresden
panorama
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AlS Automation Dresden GmbH
Dito-Mohr-Steaile & * D-0133T7 Dresden * hifn: e als-dresden de
First steps: Motivation and History for e-Diagnostics
= (RDAT - only to Cell Controller ) .

Infineon Dresden
300mm FAB

W Ediagnostics

AlS Automation Dresden GmbH
Drtio- Mohr-Shraile & ™ D-01237 Dresden * htp:) Yo als-dresden de

First staps: AlS e-Diagnostics solution RDAT

5 = RIDAT cliemt
!] [ connected wia
— 1- NN — = =0, Phone o

= Intranet/ Infemiet
_ RDAT client L RDAT client n

e ATTE ’

Distributed ROAT Server [Fault tokeramce and bead balancing)

+ IError sepert
+ Spplicsbion hiswry

v Ti=ols withouk EDA port I
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— Fjrat steps: Capabilities of RDAT

observation of variables (e.g., pressure, temp., gas flow, ion beam)
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First steps:  Capabilities of RDAT

- remolte screen capture
- interactively work on the tool with permission of the factory
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S— Cooperation with ISMT: EDA Demonstrator ——

EDA Port Evpleser applicalion EMS applicafiors Other EXS agplic
isiing he EDA& Pert Uragpsr wking e EDA, Par Wrapper Jan using EDA Pl Wrappsr
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— Cooperation with ISMT: e-Diagnostics with RDAT = =—
VRC cllent 2
inskde the 1SHT
raEhiwnark on & TSMT PC
; ISMT Natwork (TCRIF! HTTR/XML) 1 >
_ Il
= | Simulator
WRC cllenk 1
o the same PT

VRE Server and VRC Client (PC writh WIMN 20}

- ISMT Ngrk ETGPHF HTTF ML} >

Tarnet JCel Comtrodker Simulator
adapher
SEICS hGEH T WAL Fab Link
MW -
mam 553{5“'
flor VRC
(lkoe & component})
Equipanent £ latosr Equiperent Sinslator
IONSCAN simulater (C with WIN 200:)) 'WET BENCH simulator (PC with WIN 2000}
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e Cooperation with ISMT: EPT Demonstrator
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Scenarios for the e-Diagnostic system

e-Diagnostics system send’s amtomatically a e-mail after a critical
alarm message occurs or the tool owner call’s the system expert

supplier FAR

E-mal

Wendor system expert Tod owner

thiexk the alorm mesape list aboul ather prents

4
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— Scenarios for the e-Diagnostics aystam e

‘ enable special log function by setting some ECID*s I

4

under the observation of a tool operator the system expert can check
the tool GUI with the remote control technology (e.g., VINC)

A T ) .

supplier FAR

Vendor system expert Tl Owner
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— Scenarios for the e-Diagnostics system

on request of the system expert the operator shall do
some special processes (e.g., leak-test, chamber cleaning)

4

| now the tool works correct, the problem is fixed I

supplier FAR

o

Vendor system experl

Tzl Owner
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m— EOA: Requirements of the new interface

# Host independent data collection
Cliznt=s can setup and colecl dala near realime Independant of host onlnsdolline slatus

& Security
only faclory-authonzed applicatiors permitled 1o collect data, sinde pont of conlrol 1s enforcad al
raclory level

# Self describing interface

Equipment sinuclure, Implemented slale models, avalsble data llems & types, avenls, sceplions
and darms can ke leamed a anime Tram the ool

# High accuracy of data
Worsl case scanano: 1000 scalar waluas with 10Hz data raka wil be collacted.

# [lsage of mainstream technologies
The data amat shauld B XKL transfamed wia HTTRS P

# | ogically separated interface
Minimized niluence of the new Interface othe exsing dala connechion and the process

AlS Auwtomation Dresden GmbH
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— EDA:  Multiple client support

# FEachapplication can define its own data collection plans

& Pocell controller necessary fo _broadeast® equipment
data

# |ntegrated scenario on load problems (pricrization)

& EDA Port stores the configured Data Collection Plans

Application 1 Application 2
EDA Client EDA Clignt

| EDA Paort I
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— EDA: Equipment Self Description ———

& |nterface describes itself about all data, alarms, events, ...

& Can be explored on-ling” from the client
# [Enables .drag & drop” definition of data collection plans on-line

=[] B dets
E-{3Y al5_TEET [DEH - Comwwsoted
2| Expogmmst bl ais

7 S Pur 1
297 StaeMachines

3 1. Flded b1
Bt Emeplione

. —_— 4
| EDA Client I S B ros
B EM_DN, Eakiinin
[SR=R1, -
N blhare jref a)
ol rodind H
Equipment v e i el
r||,1 gta Data =] h [ ad o ol £ ok araagmrard
=[5 Flarc i, Tanplan i

= CWHASIH I Siste
B Conbcd paersstan

| EDA Port I - ot paramater
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—— EDA: From a vision to the product FabLink e

quipmeant contral with WIN CC e.g., CTC
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| EDA : Data management using SECS/GEM port e
- List _
- Activate Receive data
- Deactivate
Data Collection Plans
T ==-=2) == s = e
) =
ﬁg T =
i = b
=
.
[nterface A
SECS/GEM receive only !

(via TCP, HSMS)

FabLink FabLink

SECS/GEM 1interface EDA Interface

e-Diagnostics data will be controlled by
(existing) Cell Controller Applications

AlS Automation Dresden GmbH
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- EDA: Data managemeant using EDA port

- List

- Activate

- Deactivate

- Recelve

Data Collection Plans

nterface A

FabLink FabLink

SECS/GEM interface EDA Interface

e-Diagnostics data can be fully controlled by
the e-Diagnostics solution

B-33
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— Noxt step Interface .CF: Requirements

# Transmitted data is a subset of Interface A
To protect Inlelieciua property only a subsat of Interfacs A dala are tansmiled

# [ata sharing models: push/pull and subseription
Both mesdals wil be suppore: subsciplion (tmeltame, requesl, avent basad) and push/pul
ackilicnal dalals

& PO restriction on tvpes of data
[ala o be rarskmad are agreed bebwean suppliar and chip maker

& Authentification, Authorization, Data security

This ks & key capabilly of nlefacs C. Dala ransker usas encryplon o ensure nielectual poparty,
Authorization K the lunchiane: FTPablke Nles Tor ransfer, &-Diagrcelics data, Remots Tool Cparation.

AlS Automation Dresden GmbH
Crtbo-Mohr-Stralle & = O-01337 Dresden ™ hiap: ) e als-dresden Oe

— MNext step Intarface ,,C% Architecture

Tooks with EDA

[

Application

Suppliers site i De-Mikarized Zone (OMZ) | Factory Site |

# Mo direct tool connection, all data go through DR with
Proxy functionality

# By default e-Diagnostics server lives in DS

& Authentification for each user required

B-34
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Interface A (XMLSCOAPHTTR)

= Vision: Future fabwicle e-Diagnostic solutions
) - ROAT client
!. -! conneched wia
= RN — — E0OH, Fhone or
oo - Iniranst/Insemet
 FRAT client 1 ROAT clizat n
g Interface C(XNMLSCAPHTTP
Distributed {Fault tolerance and kad balancing)
+ [ErTEe st
+ Azpliosticn hiscry

AlS Auwtomation Dresden GmbH
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Vision: Fabwide e-Diagnostics solutions

ap communication

’

e-cllagnoslic

EPT
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—— Sumimary

& a-Diagnostics systems should be driven by 1C-makers
&-Clagnostics should be a gicbal service inthe fab nirasirudors (nat only far oalks!)

& |SMT Guidelines are a good basis for design and understanding

# SEMI Standard basis available for e-Diagnostics solutions

PRE (EDA port), E120 (Common Equpment Madaly, E125 Equipment Sell Desciplicn),
E132 {Authanlification and Aulhorzalion), (3509 Dala Colection Management)

® EDA products available on the shelf
ELA solulicns avalabe ior EC-suppliers and also or fab nilegration

#& e-Diagnostics systems are ready for run
& variely ol lools aready avalabla on the mankal

# FExternal Interface C alreadyv in preparation
Thea e Inledace enables tha wsa ol Inkarna I'I:IrEl-IJElgI'l:IEIIL‘.

® Bi-directional interface would be an advantage for e-Diagnostics
and APC solutions
Enables remale ooliabaralion on the ool and ederna contmlas

n We have what we neead for e-Diagnostics.
S0 let's do it mow |

AlS Automation Dresden GmbH
Dio-Mohr-Stesls & = 001337 Dresoen ™ Bep . fee. s -drescen oe

Thanks ior your attention

SEMICON Europa 2004
Hall B3 booth 474 Siemens

SIEMENS

Hall B3 booth 368 Silicon

Saxony ’r
-

www.ais-dresden.de
schoebel@ais-dresden.de

Timda
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e-Diagnostics

= status and lessons learned -

Lex Kelj
ASML

20 April 2004

{ Elde 1

How did it start at ASML?

« 1998 First structural data collection (10 toals)

« 1995 Local Automatic Data Collection (ADC) (50 tools)

« 2000 Automatic data analysis and reporting focussed at
reliability (300 tools)

« 2001 Global ADC introduced (700 tools) and first
Femote Access Implemented

o 2002/20032 Added condition monitoring and
configuration monitoring (1000 tools)

o0 ASNL

B-37



Status 2004

« Remote Access to 7 sites and 3 under install

« 1300 tools monitored daily (25.5.28 hrs to date)
« Analyzed data used for process management
« Project ongeoing to add availability analysis

«  planned projects for additional condition and configuration monitoring

« e-Diagnostics pilots planned with customers
« e-Diagnostics integral part of roadmaps

s ASML

Processes Supported

« RAM based
« Continuous Improvement Process
« Support Process

Raquired
ImpsemeEnts
Improwvement Process I“— History
Improvemels SlAlE
Trends
Recommendaiore
Suppart Frooass
Customer Perfomancs
Monitaring ard
Aralysls
AZKL Dala
Pravenive) l-:q.||:-me11 [ata
Comedive
Actions CLElomer dala
ASRML tool wkh controlled
- Conlguralion

- Cordiion {Perlormanca)

¢ ASML
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Continuous Improvement Success

» Extensive use of Field Data has significantly reduced
the time to maturity

. 24 hrs coverage Time To Maturity

« every event is there
» WW coverage ,/_ -~
« Every machine counts
« No filtering’
« all machines are equal e
« Universal processing \
\ Time

YIntroduction PMA

Park manca
anl
=
]

¢ ASML

Remote Access Usage

{based on 9000 sessions! 12.500 session hours)

Remobe fooess usage by Support Ling Ranois Accass Leags by hour of the day

-
-

]

L 3

R LecaBc 0 Hesl Gewkn e 5

Romote fcocss Usage By Day of tha
Weck

Crafigmsics Chame
Frpsss
L m Hiod Smcormrs

Farncds vl
Farncls Cmomsm
ol Pl moes

Toal Sl ok

=L -]
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Support Process Success

¢ Remote Access has:

« Improved response timas (ICW benefit)

- Reduced engineer transit losses (OEM benefit)
« Automatic Data Collection has:

« Reduced variance in Machine Performance (1CM benefit)
» performance benchmarks are known
« performance detractors are ‘visible'
« Mmachine events linked to knowledge base

« Reduced the risk (ICM benefit) and workload (OEM
benefit) of data collection

s ASNL
Remote Access Issues

« Acceptance of e-Diagnostics within ICM {equipment
owners) is growing fast

« Both parties benefit but investments a point of
discussion

« Supporting different |ICM solution flavours for Remote
Access is a problem for ASML

s ASML
B-40



Current Support Issue

« Laptop computer as service tool and data carrier
discouraged by fabs

« Complexity of machines is increasing
. Pressure on performance increasing

« To make ASML ww knowledge available for our service
engineers we need:

» Bi-directional data flow between Fabs and ASNML
« Secure communication between applications

s ASNIL

Directions Being Investigated

« Separate the Remote Access interface from the
equipment level

« 2rd Party Connectivity Solutions
« Migration from various file formats to XML

« Migration from an informal distributed file based
interface to a formal data interface

« Improve e-Diagnostics capabilities for the support and
development processes

50 ASML
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Related Developments

o TWINSCAN will have Interface A with phasing:
« 1) webserver + http: / XML file access
- 1a) integration in e-Diagnostics 'loop’
- 2) authentication / authorisation
- 3) notification facilities
« Compliance level still under evaluation

¢ ASNL

Summary

« ASML has been active with e-Diagnostics over the last 6
years

« e-Diagnostics functionality creates added value for our
Customers and for ASNL

« ASML sees opportunities for further service and
performance improvements based on e-Diagnostics

+« Developments are ongoing to realise a number of these
opportunities

¢3¢ ASML
B-42



(Si\

aAutomation

Effective APC/FDC
Through Data Quality

John Pace

Si Automation

Agenda

Data Quality Background

Data Usage

Data Quality Problems

Impact on Application/Product Design
Impact on Fab — Discussion

Closing remarks

B-43



/Si\

autamatisn Data Quality Background

Data and the information it contains is key to
the successful operations of the tools and the
Fab

In order to insure the successful operations
the data must have the “highest” quality —
avall, accurate, timely. ...

@ APC/FDC Purpose

autemation
‘ under control? 1 4. Does the current

step have an impact
yd i on the overall yield?

N/ <

3. Is the
process output
within specs?

—

B-44
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autemation

/S

autemation

@ Goal?

@ Why?

@ How ?

APCIFDC Benefits

Equipment Control

OEE g
A

Through APC/FDC
Methodology

Data Collection

Data Collection

Event Based DC Event Report Based DC

1

l

MESJ‘ATnmatmn Internal SPC data from tools
Start/Stop SAS Metmlcigy tools
Hold/Halt

Report
Step Change
Etc... l

B-45



@ DC Blan Definition

aulemation

<What Data to collect? 3 Which specific step(s)7

r DC Plan definition 1

Equipment FMEA DOE

Process FMEA Engineer Know-How

Diata
Caollection

@ APCIFDC Carnerstone : Data Collection

autemation

MES
EM I

I
Legistical Data
(Recipe 1D,

LatlD,

Wafer ID,...]

Data from

the Tool
(3VID,CEID)
—

Diata
from Sansor

B-46
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Reliable Data
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@ Observed Equipment Interface Problem and

adutemation

their Impact on APC/IFDC

Event Delays - - - Bad data synchronizaticn, missing part of
data to analyze

Event Missing - - - Impossible to prepare/start’'stop APCI/FDC
Strategy

WVariable Missing - - - Impossible to collect and analyzed variable
{it is not hooked up)

Logistic Variable Missing - - - Impossible to start required strategy for this

conbeut
Sample delays - - - Incluced Naoiss, Potential false alarms
Secs Port - - - Hala in Data Collection because Automation

messages are pricritized

Huga DC Plan handling - - - May impact equipment throughput, or nomal
bahavior, possible crash, in best case big delays

SteplD and Variables synchronization - - - False Alarms

. SR T 2 T

@ Another Problem

autemation

- Once you have solved the problem
previously listed and are satisfied with
data accuracy, freshness..... You still
may have a bigger problem........

. e O T
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@ Example: Equipment DQ Performances

aulemation

CEN & CER B QEMC QEMD OEMD CEN A DEM A
RTF Implart Etch Elth Lkhi Do Dapis

0% gEnte o 995,99,

1

g

i 5 5 % 5 3 B

3

Al A2 &) B1 BEX B3 B4 C1 CF C3 C4 ©C5 DI D@ D3 DA D2 O D4 A1 A2 A A4 A1 A2 A]

Parceniage of quakty dala colackad Eourne [ Cusfomer 8

dEeN . haaeeTial ko c o

@ DCQV : Process or Window ?

autemation

SV aas®s? "o v %, ot Y, | = DCQV(WOSVI) =08

=0 DCQV = 0.8
SVZ (ees N “nneo, o o o |=F DCav (Wo(sVZ) =0.85

®  Collectsd Data Points

& Gaps IinData Collection ..:lj_

DC Quality Value calculation for whole process

W0 = Whole DC

DC Qualty Value calculation within selected ime windows

. &

=P DOV (W1(SV1) =0.33:
o . I" LI Mo Analysis — No False Alarm!
DOV (Wo(sv1) =0.8

sv2 |umn ¢ “sfpieo o = DCOV =1

DCav W2(sv1) =1
.I-'.I- |
Indicater = Mzan {W2{5V1))

B-48
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/Si\

autemation

/Si\

autemation

DCQV setting considerations

How signal(s) is varying with time
Dok
Experience with calling Faults

W, Shasteeatkan . c oM

Impact on Fab

Discussion
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Closing Remarks

Data Quality is important for effective use
of APC/FDC in the Fab

Tools must provide “high” quality data

SEMI NA Data Quality Task Force

Standards Status Including
Improvement Efforts

Dr. Gerhard Kleineidam
InReCon AG, Sinzing, Germany
gerhard . kleineidam(ainrecon.de

20 Apweif 20004

TEMIE N

ey Mmaeey, oD, e Baaokscbuapes- Clsgrosier Bewiodp - Sl P
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e-Manufacturing Standards Overview

Data Lilization
K344 Recipe E116 Equipment | | E127 Integrated
and Adjustble Porbonmance Memmuroment
Paramater Tracking Mosdule
Interface A
#3571 Equipment Data Acquisition Cruide

i e
El32 #3509 Dala E125 E 128 Comman
Authen- Callection Equipment %<l | | Equipmeni
tication Management | | Description Mlowdal
XML Socurity Drata Collection Metadata
Protocols :

E 128 XK1 Message Structures
E121 XML Style Gmde

#3652 Data Quality

W | PRE Equipment Dita Acquisition

= Cionoop s

;
&

(esrione Mmasler b o Maaiscbwapes Dol ksl - Ol 2

¢
<
oy

rview

Data Ll

E127 Integraied

Interface A
35T Equipment Data Acquisition Guide

@ | PRE Equipment Deta Acquisition

= XML Socurity Dakn Collecian kloindaia
- f Protccols
[
E‘ = E 128 XML Message St
ol | E121 XML Sty Gnd
- ropaI T

(e Mwmas'er bissaa o Faaisrbesges Dagoals Hewrisbp - Ol 3
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e-Manutacturing lTask Forces

International Equipment Engineering (1IEE) TF

EU

Diagnostics Data
Acquisition (DDA)TF

EU

Integrated Measurement

Extended Markup
Language i XML ) TF

EU

(IM) TF

Recipe and Adjustable

Object-Based Equipment
Model (OBEM)TF  EU

Parameters (RAP) Theq;

Process Control System

Data Quality (DQ) TF

(PCS) TF EU

Equipment Performance
Tracking (EPT) TF

SEMICON
Europasili
i Mmasr'er, bRsT0a, o Pakssbaapss Dol Hewiodwp - S 4
il | —
Standards Status (1)
2002 2003 2004
IEE TF
T Synchronation Riz-sctngbed 030
XML TF
XML Style

Stardard for B

DO TE
Data Quahity Delimition

Eusepes1il

fewriore’ ey bR - Ehaoksc by Dageoske Hewiodtp - S’ &
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Standards Status (3)

OBEM TF 2002 2003 2004
Coanmon Equpment Model - LETER] -—|4 E12a
XML Schema H3568R -—4 E12a.1
]
]
OBEEM - - CRTE LR | VR TN -|4 Progscsaal 1o weithd rar
| | | |
SECEAIT Mapping CETEEA | PRV TN 'ﬂ Proposal o withd e
XML Mapping camcel [

Object Services F-I:||1|.|:|n.|- -

SEMICOMN
Eierpasill
et Msaewiey RsDaa o~ Bhaoks baapes Dok Herisltp - S 1§
) ' ! F
Standards Status (4)
PCSTF 2002 2003 2004
Automated PCS Inlerface e E133
PCS [ntegmiion Spec. camcel lfd
RaP TF
Recipe and Parnmeter Blgmi - LR E R LR E Y
Reocipe Structure Thl afidr #3442 Fpprosval
IMTF
[EAR Cormmumicabicn -E
SECEA1 Protecol for IR HATA[O
SEMICON I
Eurrp el

ety Kmasr'er, Ay, - Euaoiscbosaps- Csgrrsdey Hewisirg - Sies 0
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Outlook

= Standards tor Interface A on target to be
published n 2004

* International standardization effort between
LISsAL Japan, Europe. and Taiwan

* European e-Manutacturing TEs open tor
additional participants

« Onher European [&C TEF (SANPro) working
on Sensor Actuator Network Standard tor
PEOFInet (currently preparing vellow ballot)

iy = SN

G masc'er, bisTaa o Peaoisciowsages Dok sl - Sac'e- 3
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