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Motivation

The ability to rapidly share and use infor mation has seen huge
Improvementsin the last few years.

Fueled by the Internet, infor mation technology is quickly expanding and
connecting multiple elements in the manufacturing supply chain.

— Thisisdueto significant increase in computational processing power and
improvementsin data collection, storage efficiencies, context-based
information retrieval, data manipulation, ease of accessibility, connectivity,
and data mining and analysis.

The challenge for semiconductor manufacturersishow to seamlessy
Integrate their legacy manufacturing systemswith new capabilitiesin
order to keep up with increasing rate of change.

Effectiverealization of efficiency improvements needed to survivein
competitive environments will require utilization of many of these
emer ging infor mation technology capabilitiesin manufacturing.

— However, timeis of the essence, and we must implement swiftly
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e-Manufacturing

Analyze Monitor Connectivity
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Theend result isareduction of overall manufacturing costs coupled
with significant improvementsin responsivenessto customer needs

amidst changing priorities and operational conditions.
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The Many Faces of e-Manufacturing
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However, standards cycle time has taken far too long...
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@@ Equipment Engineering Capability View

, We have to do this much quicker!!
Supplier Remote Location
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e-Diagnostics View
Equipment diagnostics data is availablevia Remote diagnostics

remote access capability

Equipment isremotely configurable for Model tool behavior
initial set-up or to resolve and debug issues

PM utilitiesare availableto fix issuesin

advance of problems

Remote monitoring

Remote de-bugging/fix
Remote sensing

v

b

Has built-in intelligenceto determine Supplier A Main Office
whether to allow specific remote

capabilitiesto berun

Permit using enabling audio-visual
---capabilities such.asvideo collaboration______. 4

Factory floor E-diagnostic enabled Controllers |||| |ﬁ‘,gm

Remote monitoring
Remote diagnostics
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e-Manufacturing Capabilities ERP
Capabilities
Advanced Reci Consumables Third Party Software
PdeUCtIOﬂ Process M ecipe t for
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to Network(s
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Path to e-M anufacturing

e-Maintenance .
Sampling of the

systems that will lead to

e-Manufacturing

e-Diagnostics

Fault Detection & Classification

Run to Run Control

Car e
. S) % Wafer to Wafer control
Equm_ent A (using integ metrology)
WIP Spec I(r:léi%:g'luon & Scheduling & | Factory 4
Mgmt Mgmt Dispatching Operations .
o Ca/CEM e-Manufacturing

b (Manufacturing Execution
System and Equipment
Integration)

Direct
transport

Intrabay

AMHS The key is connected systems

Interbay using the power of Internet
AMHS
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Key e-Manufacturing Capabilities

Connected Information and Data Sour ces
— Thefactory’sexisting (MES, AMHS, equipment control, factory
scheduling, etc.) must be connected with information that is
originating from other relevant data sour ces (people, equipment
or other systems).
Consistent Data Repositories

— Referencedata, current data, historical data, external data, and
raw detailed data are all required for decision making.

— Todiminate data redundancy and inaccuracies, every data
element in theinfrastructure must have one data sour ce.

|ntegrated Applications

— Secure and integrated environment of application databases and
web-enabled user interfaces based on consistent sour ces of data.

High Value Solutions

. On-linereporting and dataretrieval capabilitiestargeted at

= Making this data available in an integrated, flexible manor.
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Key e-Manufacturing Challenges (1/2)

« Obtaining relevant, accur ate data from the equipment in an automated
manner which can be easlly integrated with other factory systems.

— Today the accuracy of equipment data is dependent on each specific
equipment model.

— Thisleadsto inaccurate data being propagated throughout the factory
systems, which in turn, leadsto poor decisions

— Process, metrology, and facilities equipment must generate accur ate
performance data related to both equipment and ‘process health in order to
feed supplier links, monitoring, and analysistools.

» Integration of process, metrology, and facilities data with factory systems.

— Today equipment and process data is provided in non-standard, rigid
implementations that are dependent upon each specific equipment model.

— Thisleadsto expensive, custom integration with factory systems and manual
data collection in cases where automated integration isnot feasible.

— Factory equipment must provide standar dized automated inter faces based on
mainstream computing technologiesto reduce cost, reducerisk, and increase
- integration efficiency.

Q sem- Often times, these systems ar e standalone islands — no connectivity today
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Key e-Manufacturing Challenges (2/2)

* Integration of 3rd party applicationsinto traditional factory systems.

— Today integration of 3rd party applicationsis cost-prohibitive dueto the use
of proprietary interfaces and closed ar chitectures— High risk/takestoo long.

— Future solutions must use open ar chitectures and mainstream computing
technology in order to reducethe cost of integration and long term support.

o Security
— Dataisavaluable asset to both |C makersand suppliers, and requires

creation of new business processes and security measuresin order to protect
theintellectual property of all involved.

— Datamust be classifying relative to itsintellectual property valuein order to
determinethelevel of protection required.

— Future solutions must make use of technologies such as encryption,
firewalls, proxy servers, hardened operating systems, user identification /
authentication, and detailed logging arerequired to ensurethat only
authorized user s have access to specific functions, equipment, and data.

— Business procedures must also be in place to complement technology use.
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Summary
e-Manufacturing can be characterized as providing the
right data to theright people at theright time by
lever aging the power of theinternet

— Coupled with decision support systemsthat act upon this
Information with or without people intervention.

Theoverall goal of thiseffort isto synchronizethe
planning, procurement, ramping and oper ations of a
factory.

— And itssupport functions at significantly faster (at
| nter net) speeds and greatly reduced costs.

This synchronization is enabled by efficient
infor mation flows between the factory, its suppliers, its
customer s and the factory’sinternal support groups.
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Up to thispoint, these sigmlcant changesin factory systems and
oper ational paradigms have been focused on solving specific issues

— Resulting largely in expensive point solutions.

In order to achieve widespread benefits acrossthe supply chain, IC
makers must now define a common roadmap of capabilities, and work
together with suppliersto define solutionsfor |C industry customers.

— Mainstream computing technologies developed outside of the semiconductor
industry must be utilized to significantly reducerisk, development cost and
implementation costs.

Asafirst step, |C makersare analyzing these basic building blocksin
the area of production equipment productivity enhancement programs.

— Prioritization in thisareaisonly natural because of its high upfront capital
cost and high depreciation costs.

Thereisatremendous urgency to achieve benefitsin the areas of overall
equipment efficiency, increased availability and uptime, process
Improvement, and overall manufacturing cost reduction.

— Thedéefinition and standar dization of these building blocks will enable cost
effective implementationsto occur at a rapid pace throughout the industry.

s=r T he standar dization process must also reduceits cycle time significantly.
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