Factory Integration

Dave Bloss, Michio Honma

Bill Graham Civic Center
July 11, 2000

l-[lR&’ In‘l'EI'ﬂﬂI:iﬂ]lﬂ.l T'EEl'lll[ilﬂgy anlmnp [ﬂI‘ Semicnnduclurs

July 11, 2000 Work In Progress Not for Publication




I TRS Factory Integration Attendees

jeff.m.bisgrove@intel.com
david.a.bloss@intel.com
d-bouldin@ti.com

b-crandell @ti.com
klaus.eberhardt@mw-zander.com
jackie.ferrell @sematech.org
randy.goodall @sematech.org
m-honma@cp,jp.nec.com
hutchby@src.org
Iwasaki.junji@lsi.melco.co.jp
shoichi.kodama@toshiba.co.jp
amitsui @krl.mec.mei.co.jp
shpark5@samsung.co.kr
jeffrey.s.pettinato@intel .com
devadas.pillai@intel.com
margaret.pratt@sematech.org
john@idsusa.com

richarrj @apci.coim
schnelder@iis-b.fhg.de
skinner@src.org
tanimoto@fuku.sharp.co.jp

Name Company Region emall
Jeff Bisgrove Intel us
Dave Bloss Intel us
David Bouldin TI UuS
Blaine Crandell Tl US
Klaus Eberhardt M+W Zander Europe
Jackie Ferrell ISMT UuS
Randy Goodall ISMT US
Michio Honma NEC Japan
Jm Hutchby SRC US
Junji lwasaki Mitsubishi Japan
Shoichi Kodama Toshiba Japan
Akira Mitsui Matsushta Japan
Seok-Hee Park Samsung Korea
Jeff Pettinato Intel us
Dev Pillai Intel Us
Margaret Pratt ISMT us
John Plummer IDS Software us
Ralph Richardson Air Products us
Claus Schneider Fraunhofer [1S-B Europe
Court Skinner SRC us
Keisuke Tanimoto Sharp Japan
Toshiyuki Uchino Trecenti-Tech Japan

Toshiyuki.Uchino@trecenti-tech.com



Agenda
e Needs, Scope, Difficult Challenges
* Changesin potential solutions
 |ssues: Participation
e Summary

l-[lR&’ In‘l'EI'ﬂﬂI:iﬂ]lﬂ.l T'EEl'lll[ilﬂgy anlmnp [ﬂI‘ Semicnnduclurs

July 11, 2000 Work In Progress Not for Publication




Factory needs have not changed

¢ Cost & productivity expectations drive the need to:
© Reduce factory capital and operating costs per function

® Improve factory optimization for different business models
(hi g)h-vol ume/high-product mix and high-volume/low-product
mix

©® Increase factory life via extendibility, flexibility, and
scalability

Increase equipment reliability and availability

©

©® Reduce ramp time for both new and retrofit factories
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Factory Integration Scope for 2000/2001
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Integration Roadmap
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Scope of 2000 FI Roadmap (limited Chip and Product
Mfg requirements are introduced)
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‘ Target Scope of 2001 FI Roadmap (full Chip
and Product Mfg engagement)
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|mprove Equipment Productivity

1999 I TRS Excerpt

Year 1999 2002 2005 2008 2011
Technology Node 180 nm 130 nm 100 nm 70 nm 50 nm
Wafer Diameter 200 mm 300 mm 300 mm 300 mm 300 mm
Bottleneck production equipment OEE [3] (SEMI 75% 37% 39% 91% 02%
E79)
Average production equipment OEE [3] (SEMI E79) \ 55% %% % 3% 30%
% Capital equipment reused from one process node to
next > 70% > 0% 30% 30% 30%
Production equipment lead time (months from order
to full throughput capability) [5] <9 months 0 0 6 Mo 0
Process equipment availability [6] (SEMI E10) > 85% > 90% 03% 05% 05%
Metrology equipment availability [6] (SEMI E10) > 00 >000 >95% 08% 98%
% of equipment to factory systems interface 75% 100% 100% 100% 30%
standards defined [2] 300 mm 300 mm 300 mm 300 mm 450
% conformance: equipment to factory systems 100% 100% 100% 100% 100%
interface standards [2] , 200 mm 300mm 4 300mm 300 mm 300 mm

« Equipment productivity (availability and overall effectiveness) are not

2014
35 nm

450 mm

00%
450

00%
450

meeting roadmap targets. Need to update tables with actuals + gaps and
drive improvements through potential solutions

« 300mm software interface standards are defined, but industry
Implementation is not meeting expectations
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New potential solutions for 2000/1

@ Reducing cycle/ramp | | ® e-Manufacturing, © Standardization to
times with Agile e.g. Remote reduce complexity
Manufacturing diagnostics of of Assembly/Test
principles factory equipment equipment

Common Component: Adopting mainstream network
and communication protocols for semiconductor

manufacturing
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Agile Manufacturing
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Extension of FITWG technical
requirements for Agile Manufacturing

e Wafer level control to achieve

— Precision process control, cycle time
reduction, equipment productivity with
small ot sizes.

 Direct transportation system to achieve

— Cycle time reduction, WIP reduction,
material handling cost reduction

——— —
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Water Level Control

(Multiple Lotsin a Carrier)
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Direct Transportation Vision

Centra Stocker
System

74

Tool Direct Transport Tool
System
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e-Manufacturing
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Production Equipment Potential
Solution Proposed Change

e Technology Reguirements tables:

— No Change for 2000, but possible significant equipment support cost and
MTTR reduction targets for the 2001 roadmap

e Potential Solutions tables:

— _In Production Equipment, add Rermote Diagnostics

First Year of IC Production 1999 2002 2005 2008 2011 2014

EQUIPMENT UPTIME ENABLERS

Wafer monitoring systems

Self diagnostics

Self tuning functions

In situ cleaning

Remote diagnostic functions
MULTIPLE LOTS PER CARRIER

Recipe cascading supported by continuous

(non-stop) operation

Data collection and data reduction I
Single wafer tracking and control _ | |

_ Research Required : Development Underway : Qualification/Pre-Production

This legend indicates the time during which research, development, and qualification/pre-production should be taking place for the solution.
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e-Diagnostics

Why e-Diagnostics?  neme

* Mainstream Computing Remote monitoring
Technologies Remote diagnostics
50al 1S 66% reduction in equipment e Open Architectures Remote de-bugging/fix yua
Remote sensing
Support dollars. Model tool behavior @

sgnificant reduction in Repair Time =
higher Availability = Increased

Protocol Options

Output. . Serial line IP
\nticipate problems before they occur. * Remote Cntl
rovide data to support continuous . Telnet

e Ethernet IP

Improvement and new product  ° VPN

development Firewall &

Authentication

» Data Security

o Safety
Infrastructure

Factory floor E-diagnostic enabled Controllers

Remote monitoring
Remote diagnostics
Remote de-bugging/fix
Remote sensing

Model tool behavior

Supplier B Main Office

Equipment A Equipment B

-~



Assembly / Test Standardization
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Standardi zation to reduce the complexity of
Assembly and Test equipment

Table XX Assembly, Packaging, and Test Potential Solutions

KEY |SSUES

POTENTIAL SOLUTIONS

Reduction

Material Handling Cost

Carrier standards
Media standards

Production equipment load/unload interface
standards

Equipment Communication
Cost Reduction

Adherenceto existing proven standards

|mproved Equipment <-> Host
communications standards

Standard behavioral models across equipment
types

Tester <-> Prober/Handler interface standards
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Roadmap for Semiconductor Equipment Interface
Standards in Assembly/Test Manufacturing

Current State

Immediate Need

Roadmap

Characteristics:

*Some recipe management

*Some Equipment Performance Metrics
sLow or no standardization

Characteristics:

*Full recipe management
*Equipment Performance Metrics
*Anomaly Management

*SEMI standards

Characteristics:
*Intelligent control
*Remote Diagnostics / Monitoring
*Mainstream computing standards

[ Factory Systems ] Factory Systems ] [ Factory Systems ]

Sreaes Lo Standards: ~ Technology Standards &
SECS| Serial SECS |/l Serial Technologies Producer / Consumer
De facto Parallel - GEM TCP/IP > TBD Network
Proprietary TCP/IP 'Hl HSMS E—
(‘nmrry iter Manual (‘nmrry iter f‘nmpu er Co “.“.putﬂr
Tool Tool Tool Tool Tool

Issues: Issues: Strategy: Use

* Limited extension opportunitie
 High integration cost
» Long development

S

 High integration cost

» Long lead time

« Semiconductor specific
interfaces

e Standard communication protocols

* Lower integration costs

» Leverage computing industry investment
» Standard equipment
» Standard behavior models across tool types
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|ssues. Participation

* Not enough participation from the supplier
community. We do need their input for Factory
Integration in particular.

* No participation from Taiwan

FI TWG actions to increase participation:

— Assigned adriver for Taiwan participation,
support needed from the IRC

— Future ISSM and ASMC synched public
workshops and face to face meetings for Fl
TWG

—

p——
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Summary

 New potential solutions added:
— Agile Manufacturing
— e-Manufacturing
— Assembly / Test Standardization

e Leverage potential solutions from other
Industries

o Supplier participation iscritical in defining as
well as implementing the roadmayp for factory
Integration
— Also need Taiwan and Korea participation

o —
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