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e-Diagnostics Overview

* Remote monitoring & diagnostics allow supplier expertsto
rapidly fix factory equipment issues from their sites

» Suppliersneed accurate historical performance data from
factory equipment to rapidly drive continuous improvement
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Examples: ISDN, Ethernet, VPN,

Authentication and Authorization Equipment
IC Maker Site : | Supplier Site
e Leverage Supplier Experts
Factory * Remote Diagnostics
] Equipment * Remote Monitoring
e Debugging Capabilities

Real-Time Diagnhostic Data
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M1SSI ON:

Create guidelines

shar e best practices

drive commer cialization of open architecture, I nternet-
based accessfor suppliersto ...

monitor equipment
provide improved uptime
optimize PMs
and reduce MTTR
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ISMT e-Diagnostic Guidelines

Network and
communication
security

Fab Side Supplier Site A: Remote
Supplier Side A Access Server
| Controlled access point |
| e
Fab side DMZ ° A P\CCe

. . Supplier Site B: Remote
Suppller Side B Access Server

Open equipment
communication
standards and :

architectures « Data encryption, network and
communication security
¢ Mainstream Computing
Technologies

Full guideline document available at:

http://www.sematech.org/public/resources/ediag/index.htm




ISMT e-Diagnostic Capability Definitions

Level 3 - Prediction:
Predictive Maintenance, Self
Diagnostics, Automated Notification

Level 2 - Analysis:
Automated Reporting and Advanced
Analysis with SPC capability

Level 1 - Collection and Control:
Remote Tool Operation, Remote Performance
Monitoring, Remote Equipment Configuration

Level O - Access and Remote Collaboration:
Remote connectivity to the tool and remote collaboration
capabilities (text, audio, video)

Full capability definition document available at:
http://www.sematech.org/public/resources/ediag/index.htm
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e-Diagnostics Deliver ables

» Key Program Outputs

v e-Diagnostics Guidelines 06/29/00
v eManufacturing included in the ITRS 07/10/00
v IT Security Council Guidelines 08/24/00
v SEMICON SW seminar, e-Diagnostics Guidebook, rev. 0.7 10/19/00

v Network Bandwidth requirements 08/03/00

v Data Definition 08/24/00

v e-Diagnostics Capability Definition 08/24/00

v e-Diagnostics Protocol Definition 10/05/00
v SEMICON Japan wor kshop 12/05/00
v Validation / Proof of Concept plans 12/20/00
v Data Security Model 01/11/01
— e-Diagnostics Guidebook update 03/23/01
— Measurement and Assessment M ethod 06/30/01
— C/Prototyping at ISMT, report 09/30/01
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Path toe-Factory - ISMT

e-Diagnostics project

e-Diagnostics
extract information

e-Maintenance
solve problems

'\ e-Preventative Maintenance

P G@C prevent problems
& 7‘% e-Manufacturing
CQZQ/’?@;}.@ Ne \ control the fab
Qb// //79
v e-Factory

e-Business/Commerce

e-Supply Chain Management
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EEC Collaborations - Selete

e-Business

e-Manufacturing
Product and pre-product’'s e-Commerce
Chip buyers support
Spare parts logistics, etc.

Equipment Engineering
Real time control (APC/AEC)
M achine-to-M achine differ ence management
M aintenance scheduling, etc.

e-Diagnostics
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e-Manufacturing Capabilities

 APC (Advanced Process Control)
— Real time process control (in-situ)
— Feedback / Feed Forward / Run-to-Run (Wafer/L ot)
— Usage Adjustment (Equipment)
— Fault Detection & Classification
— Statistical Process Control (SPC)
* Recipe Management
» e-Diagnostics
— Tool Operations Tracking
— Machine-to-M achine Differ ence Management
— Spare Parts M anagement
— Maintenance Scheduling
— Maintenance and Trouble shooting assistance
— Predictive Maintenance
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An e-Manufacturing Vision

Linkages to/from Enterprise
systems & suppliers

Summary Data & Analysis . Drill-down data

& el Senior mgr. Cockpit
FcI;r f’lanrjers_/?cl'fledulers i For Mangers For Engineers/Technicians
) F'n erprise tm fe races Productivity Status - Equipment performance
i Mlntant_:el n ‘ir eflces Yield, Engineering ’ - Inventory management
i Wa errlla s in erl atc efs Capacity planning - Remote diagnostics
. _rvarehousngineriaces i Output Schedule Performance - Equip/Process excursion management
¢ )
Tools enabling linkages to/from Tools to monitor commitments Tools to manage
enterprise systems, suppliers, of output, cost, agility, and factory assets
and the network on-time delivery of products ... effectively ...
firewall
(" N
« Consolidated databases, datamarts
« Data mining tools, Applications s —
e / / / / / / 4 _ kY
shop o =*| « Equipment ’1
*User interface A * Sensors ] )
personalized to » Metrology » Remote diagnostics
the end-user * WIP * Remote monitoring
\_ « Process » Remote de-bugging/fix )




e-Manufacturing Spaces

Factory’s Internal Suppliers Factories External Suppliers
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Keeping the Productivity Engine on Track
25-30% Cost Learning Curverequires OEE Improvement

1980 1995 Future
5 . « Feature Size
B T
E ~—————T___—= -WaferSize
s T~ [ I N
5 * Yield Improvement
/ « Overall Equipment Effectiveness
2596-30%/Y T Manufacturing Cost
Improvement
Time
Factor 1980 1995 Future
Shrinking feature sizes 12% 12-14% 12-14%
Larger wafer sizes 8% 4% <2%
Yield improvements 5% 2% <1%
Other Equipment Productivity (OEE) 3% 7-10% >9-15%
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e-Diagnostics Summary

* 300mm Standardsimplementation cannot be compromised by
this effort!!

* e-Diagnosticsisan outstanding ISMT example of |C makersand
suppliersworking together on a win-win initiative
— e-Diagnostic guidelines and capability definitions developed in H2'00
— For theindustry to reap the benefits, we must adhereto the Guidelines
— e-Diagnostics solutions should follow these Guidelines

 ISMT and Selete are collaborating on the concept of the
Equipment Engineering Capability (EEC)
— Critical that e-Diagnostics & EEC create a unified set of requirements
— “¢” solutions should follow these guidelines
— Future collaboration will expand the guidelinesinto e-M anufacturing
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