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Objectives
• Move to highly efficient factories

– e-Manufacturing
• Induce smooth and rapid transition for common merit

• International collaboration
– ISMT and Selete/JEITA
– Investigate necessary capabilities

• leverage tool performance & availability
– exactly the same purpose between US and Japan

– Task sharing 
• between device makers and suppliers 

• More cooperation in the industry
– Guideline roll out 

• based upon necessary IT structure closed to tools
– Collaboration activity schedule
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What have to be done next in international 
collaboration @Selete and as collaboration
• MES Capabilities

– Global production scheduling
– Product mix and single wafer control

• AMHS
– Interoperability through integrator

• Round Trip Scenario Capabilities
– Base Functionality Requirement
– Tool S/W Functionality Implementation

• Tool Availability Improvement
– Do what legacy system can not do

• Better Process Control Capabilities
– Process adjustment in automation context
– AEC/APC Capability Implementation 
– Cross Machine Difference Control

addressed in 
GJG 

&SEMI Std.

addressed in 
GJG 

&SEMI Std.

Area of competitionArea of competition

Activity 
in 2001

Activity 
in 2001
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Japan WG Activity Status
• Japan combined working group plan 

– for EES and e-Manufacturing

e-Businesse-Business
e-Manufacturinge-Manufacturing

e-Diagnostics

Tool base performance support
Tool health monitor 
Process Adjustment
Maintenance operation support

Equipment   
Engineering System

Equipment   
Engineering System

M
ES

M
ES

YM
S

YM
S

e-Commerce of pre-product & products
Spare parts logistics
Customers support

•APC/AEC linkage
•Recipe management 
linkage

•Maintenance assist
•Remote diagnosis
•Spare parts mgmt.

Phase 1
(EES Infrastructure)

Phase 1
(EES Infrastructure)
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Phase 3 (Active EES)Phase 3 (Active EES)

Phase 2  
(EE data utilization)

Phase 2  
(EE data utilization)

•EES platform
•Frame work alignment
•Operation Analysis
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Equipment Engineering Operations
• EE refers all operations for tool availability 

improvement and performance maintenance in 
and out of the factory
– Line throughput maintenance and improvement
– Tool health monitoring and troubleshooting
– Tool performance improvement

• especially newly introduced tools
– Collaboration with suppliers (improvement, 

troubleshooting, re-design…….  )
– Tool, parts, assembly versions, modification 

management
– Maintenance operation management, planning, 

preparation
– Process performance adjustment
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Group 
of Tools

MES
Com. Maintenance 

Mgmt.

Performance 
& Availability

Tracking

Consumables 
& spare parts Mgmt.

Tool Improvement
M to M Mgmt. 

Failure analysis
Supplier feedback

Detailed Health
Monitor

Difficult to 
standardize
Difficult to 

standardize

Only this 
portion has 
been taken 
care of by 

legacy factory 
system

Only this 
portion has 
been taken 
care of by 

legacy factory 
system

Not all EE info is utilized 
effectively
Not all EE info is utilized 
effectively

Current Equipment Engineering Operation
• Tool suppliers receive EE 

info through this guy    
• This guy does everything

– Communicate with 
suppliers

– Collects EE info
– Analyze & make 

decision
– Adjustment of process 

parameters under one 
single recipe

Tool
Engineers

Line
Engineers

Line
Manager
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Equipment Engineering CapabilitiesEquipment Engineering Capabilities
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Entirely different task and information needed
• Better tool performance comes out of two areas

– Process performance improvement & maintenance
• Device makers do concern what they understand or feel responsible to

– Base functionality improvement & maintenance
• Task sharing has not been well defined in industry
• Access to necessary information has not been well defined
• Example

– Supplier’s FDC or Device maker’s FDC, or both?

Process 
Capabilities

Process 
Capabilities

Tool’s Base 
Functionality
Tool’s Base 

Functionality
Leverage tool 

base 
availability

Leverage tool 
base 

availability

Widening 
process control 

margin

Widening 
process control 

margin
Tool 

Productivity
Tool 

Productivity

TimeTime

Rapid Tool 
Ramp Up

Rapid Tool 
Ramp Up

Conventional 
Ramp Up

Conventional 
Ramp Up
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Entirely 
different Info 

needed
Process 
performance 
and Yield 
management 
oriented info

Process 
performance 
and Yield 
management 
oriented info
Hardware base 
performance 
oriented info

Hardware base 
performance 
oriented info
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ToolTool

Factory
Host

EE 
System

• Examples of 
equipment view info
– Components and sub-

assembly status 
– Consumables & parts 

life status
– Resultant process 

condition
• Ask supplier nicely

– to provide necessary
EE info

• Let EES grow for 
itself

Discrepancy between what host and EE activity wants to knowDiscrepancy between what host and EE activity wants to know

Where task sharing starts for the better 
Equipment Engineering

• Examples of 
host view info
– Event reports of 

processing
– Alarm / warning 

reports
– EFEM status

• Let’s not go 
beyond EFEM

Do not try casting‘em  

into the host view
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Suppliers

e-diagnostics
capability

EEEE
Manufacturing 
Execution
Equipment
& AMHS

Manufacturing 
Execution
Equipment
& AMHS

Manufacturing 
Control
Manufacturing 
Control

Manufacturing 
Planning
Manufacturing 
Planning

Business 
Planning
Business 
Planning

AMHS
Eqpt.

AMHS
Eqpt. AMHS

Integrator
AMHS

Integrator

Control
System

Control
System

Control
System Control

System Control
System

Group of 
Process or 
Metrology 

Eqpt.

Group of 
Process or 
Metrology 

Eqpt.

High level
Process
Control

Capabilities

High level
Process
Control

Capabilities

Big Picture
• EES Independency and Linkage

– Some systems need link between MES & EES

Data xfer

Data
Usage

capabilitiescapabilities
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EE Capability Wish List under Study
• Following operations have been studied intensively

– Category1 (Appreciable systemization made)
• Manufacturing execution instruction
• Tool’s macroscopic status management

– Category2  (Not much done yet, anticipated from where we are)
• Detailed tool monitoring down to level of subsystems
• Tool and parts version and modification management
• Maintenance operation aid

– Category3 (not directly anticipated: newer capabilities)
• Rapid tool improvement thru sharing detailed tool operation 

data with suppliers
• More 3rd vendor involvement for more application S/W
• More direct supplier involvement by remote diagnosis

– Category4 (not directly anticipated: newer capabilities)
• Tool performance adjustment under automation context
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Trouble registrationTrouble registration

Tool Specific
Data 

Collection

Simple Level 
Diagnosis

Detailed 
data

Detailed 
data

Supplier side

Real time 
warnings & 
warnings

Simple Level 
Diag.  Algorithm 
Tuning & Update

User side

Judgment of
Situation Known example or reference dataKnown example or reference data

Full band width detailed tool dataFull band width detailed tool data

Parts allocation

Replacement 
Parts Inventory

Maintenance 
Scheduling

Ch
ro

ni
cle

 O
rd

er
Tool maintenance/trouble shoot Operations

Repair 
Execution 

and 
confirmation

Trouble 
shooting 
summary

Final Diag. 
Decision

Plan repair 
operation

Troubleshoot 
detailed record

Operator
or Staff Tool Accompanying 

System
Factory 
System

Macroscopic 
data

Macroscopic 
data

Detailed 
Diagnosis

Detailed Diag.  
Support

warningswarnings
Trouble reportTrouble report Trouble reportTrouble report

Repair suggestion
procedure, parts list, & std time

Repair suggestion
procedure, parts list, & std time

Best Intelligent 
Diag Support
(if necessary)

Full band width sessionFull band width session

Replacement parts inquiryReplacement parts inquiry

Supplier Support 
System

Expected repair timeExpected repair time

Repair work 
procedure

Detailed 
data

Detailed 
data
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Operation Analysis
• Examine various EE operations and map to OACs 

– to define rationalized EE operations 
– to find necessary EE capabilities
– to see EES coverage
– to see in-factory and out-of-factory operations
– too see task sharing interface

• Operation analysis is still in progress
– Improved EE operations are well planned
– EE capability, necessary data, and output info are 

identified 
– Operation models show EES coverage and linkage with 

factory system
– Task sharing interface is well described
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In-Factory and Out-Factory Task Combination
• How we may combine in and out of factory intelligence for 

better EE operation through e-diagnosis capability

Current Equipment 
Engineering

In-factory diagnosis 
capability only

Occasional and controlled 
out-factory assistance

24hrs full bandwidth 
connection

1

2

3

4

Combination models Hospital Model
Client Polyclinic

Heavy trouble 
shooting

diagnosis

Detailed Tool Data?Detailed Tool Data?

24hrs health 
monitor

Ph

diagnosis

Detailed Tool DataDetailed Tool Data diagnosis

Detailed Tool DataDetailed Tool Data
diagnosis

Family doctor
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Process Adjustment Capabilities
• Stabilization of process performance
• M-to-M difference management

– single recipe for group of tools
• currently done by operators  ==>> one of EE capabilities

• Process adjustment capabilities
– PACs belonging to MES area
– PACs belonging to EES area

Feed Back to 
the Tool PA

Feed Back to 
the Tool PA

Process 
Tools

Process 
Tools

Metrology 
Tool

Metrology 
Tool

Metrology 
Tool

Metrology 
Tool Across process steps

Feed Forward 
Along-with-
Wafer PA

Feed Forward 
Along-with-
Wafer PA

EESEES PA Capabilities 
plug into EES?
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International EE Capabilities Collaboration
• Proposal for new Infrastructure

– Another ISMT & JEITA/Selete 
consortia driven global activity

• Area of collaboration
– Establish international consensus 

on required EE Capabilities
• based on factory system 

architecture consensus
– Introduction of EECs into factory 

frame work
• Unified message mandatory

– Unified requirements
– Roll out guidelines and best 

practice documents in FY2001

Global 
Appl.

MES level 
APC Appl.

High level 
EECs

Local
EECs

Tool Health 
Monitor

M-to-M 
Adjustment

e-Diag 
Link

e-Diag 
Link


