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Objectives of Presentation
• Status update of FI ITWG activities
• Get feedback and suggestions

• Factory Assumptions
• Factory Needs
• Difficult Challenges and Thrusts
• Technology Requirements Tables
• Some Potential Solutions
• Next steps

Agenda
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Factory Assumptions
• Any slowdown in Moore’s law (cost/function/year), caused

by approaching technology barriers, cannot be compensated
by improved manufacturing efficiencies
– Manufacturing must increase its contribution to cost reduction

• The Roadmap is driven by high-volume/high-mix and by
high-volume/low-mix factories

• Batch processing in Furnace & Wet tools will continue
• Multiple lots per carrier are required
• Increased automation will significantly alter the way we

plan, design, build, layout, operate, staff and manage the
factory
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Factory Needs
tThe factory is driven by the following cost &

productivity needs irrespective of technology
nodes:
� Reduce factory capital and operating costs per function
� Improve factory optimization for different business

models (high-volume/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

tThese needs influence difficult challenges and
potential solutions for Factory Integration
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Factory Integration Scope

Factory Operations   Production Equipment   Facilities
Material Handling   Factory Systems

Process
Equipment Metrology
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Wafer & Carrier
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Maintenance
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Intrabay Vehicle

Facilities systems

Interbay
MHS

Operator
productivity

Lot ID

Cleanroom design
•   bay/chase
•  ball-room
•  other

Cleanroom Ceiling interface stds

Maintenance & spares

Cleanroom
•  Environment:
•  Temp, humidity
•  Ceiling height
•  Max weight, size
•  Others ..

Stocker

Overhead Hoist 
Transport  MHS 
(OHT)

Factory
systems

Factory
Operations

Supply Chain
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Factory Integration Challenges & Technology Thrusts
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Factory Integration Challenges & Technology Thrusts

Factory
Operations

Facilities Material
Handling

Production
Equipment

Complexity
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Factory
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Flexibility,
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Integrated factory
operations, Policy
development and
execution,
scheduling and
dispatching,
Business rules,
production size, mix,
tools, standards

Building, building
infrastructure,
cleanroom,
utility systems,
process fluid delivery
systems, interface
standards

Transport, storage,
identification,
tracking/control of
direct material
(wafers, fab carriers
and shippers) and
indirect materials
(reticles, and reticle
carriers), interface
standards

Factory
Systems

MES, DSS, Factory
scheduling systems, prod
equip controls, MHS
controls, data collection
& disposition systems,
process control systems,
interface standards

Equipment unit, equip
concepts, real-time
process control, OEE,
productivity, interface
standards

Rapidly changing business needs and globalization trends, Increasing process and product
complexity, Large wafers and carriers driving need for ergonomic solutions, Increased reliance on
integrated factory systems with increased capabilities

Meet customer on-time delivery requirements, Improve Overall Factory Effectiveness (OFE), Improve
factory yield, Reduce product and operations cost

(EFS)

Re-use of building, production and support equipment and factory systems across multiple
technology nodes, Factory designs that support rapid process and technology changes and retrofits,
Increasingly tighter ESH/Code requirements
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Key Technology Requirements - Metrics

% Capital equipment
reused from one process
node to next

> 70% > 0% > 80% > 80% > 80% >20%

# of Transport Systems
types within a  factory

Interbay &
Intrabay
systems

Interbay &
Intrabay
systems

One
integrated

system

One
integrated

system

One
integrated

system

One
integrated

system

Year of Introduction
Technology Node
Wafer Diameter

1999
180 nm
200 mm

2002
130 nm
300 mm

2005
100 nm
300 mm

2008
70 nm

300 mm

2011
50 nm

300 mm

2014
35 nm

450 mm
Relative Capital Cost < 1.3 x 200

mm
<98% of

prev node
<98% of

prev node
<98% of

prev node
< 1.3 x 300

mm
Relative Footprint <1.0 x 200 mm <98% of

prev node
<98% of

prev node
<98% of

prev node
<98% of

prev node

Wafer size and Capital Cost:

Factory Operations:

Equipment Reuse:

Material Handling:

High Volume/High Mix Factory requirements
Factory Cycle time per
mask layer (non-hot lot)
[2, 4]

1.8 days 1.6 days 1.4 days 1.3 days 1.2 days 1.1 days

Factory Cycle time per
mask layer (hot lot) [2,4]

0.9 days 0.85 days 0.8 days 0.75 days 0.7 days 0.65 days

# of lots per carrier Multiple lots
[6]

Multiple lots Multiple lots Multiple lots Multiple lots Multiple lots
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Potential Solutions Table - Examples

Production Equipment:
NON PRODUCT WAFER REDUCTION

Continued improvements
and development for in-situ
monitoring
Statistical analysis,
feedback control
improvements
Filler (dummy) wafer
reduction
Conditioning wafer
reduction
Test wafer reduction

Factory Systems:
Year of

First Product Shipment
Technology Generation

Wafer Diameter

1999
180 nm

200 mm

2002
130 nm

300 mm

2005
100 nm

300 mm

2008
70 nm

300 mm

2011
50 nm

300 mm

2014
35 nm

450 mm
Improve Overall Factory Effectiveness – Cycle Time and Throughput

Real-time Scheduler and
dispatcher integrated with
MES and AMHS

      

Factory system that supports
wafer, recipe and reticle
cascading

      



Factory Integration Presentation - 08 & 09 July 1999 Page 10

Material Handling: A Concept for Integrated
[Interbay & Intrabay] Transport

Under Floor
Full Direct Transport

1999 2002 2005 2008 2011 2014
# of Transport Systems
types within a  factory

Interbay &
Intrabay
systems

Interbay &
Intrabay
systems

One
integrated

system

One
integrated

system

One
integrated

system

One
integrated

system

Material Handling:

Central Stocker
(Large Capacity)
(High Throughput)

Upper Ceiling

OHT

Branch

However, current
OHT systems
cannot meet 
the longer-term
throughput
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Material Handling: Another Concept for
Integrated [Interbay & Intrabay] Transport

1999 2002 2005 2008 2011 2014
# of Transport Systems
types within a  factory

Interbay &
Intrabay
systems

Interbay &
Intrabay
systems

One
integrated

system

One
integrated

system

One
integrated

system

One
integrated

system

Material Handling:

Conveyorized
transport
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Standards are a Key Part of Potential Solutions

Factory Systems

Factory
NetworkSECII

GEM
HSMS

Utilization
tracking
standard

Enhanced parallel
I/O standards

Carrier mgmt
standard

Process Job,
Control Job
standards

Wafer level tracking &
control standards

Carrier
ID standard

CORBA/
DCOM

Manufacturing
Execution
Systems

Decision
Support
Systems

CORBA/
DCOM

Production
equipment

Process
Control
standards

CIM systems
interface

standards

Other
Systems

Standard for data
formats, data access, 
and inter application
interfaces

Material Handling Systems

Sub-Fab level

Bay ceiling
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Standards for integrated transportation
system serving interbay and intrabay
functions

Stocker to transporter
interface standards

Transporter to load port
interface standards

Standards for safety
counter-measures

Transport
SEM

Stocker
SEM
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Fab level

300mm example
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Summary
• Excellent international cooperation by IC

Makers, Suppliers, and Universities has
resulted in:
– 95% of the technology requirements tables are complete
– 50% of the potential solution tables are complete

• We encourage you all to participate and
provide feedback to the International FITWG
members
– We need your feedback no later than end of July
– Members are listed in the backup with email addresses
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Backup Information
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Factory Integration Contacts
Name      Area                Company  e-mail

Shoichi Kodama Japan-chair Toshiba shoichi.kodama@toshiba.co.jp 
Michio Honma Japan-co-chair NEC michio_honma@sgm-vme02.ccgw.nec.co.jp 
Junichi Sato Japan Sony junichi@process.semicon.sony.co.jp
Hiromi Yajima Japan Toshiba hiromi.yajima@toshiba.co.jp
Toshi Uchino Japan Hitachi uchinot@cm.musashi.hitachi.co.jp

Bert Allen Equipment Core Sys bertallen@coresystems.com  
Eddy Bass MHS Intel edward.l.bass@intel.com 
Murray Bullis Standards SEMI murray.bullis@semi.org
Blaine Crandell Factory Sys TI b-crandell@ti.com
Ashwin Ghatalia GJG IBM ashwin.ghatalia@intl.sematech.org
Randy Goodall US Co-chair SEMATECH randy.goodall@intl.sematech.org
Ron Huber Europe Infineon ronald.huber@siemens-scg.com
Jim Hutchby US Co-chair SRC HUTCHBY_JAMES_A@src.org
Don McIntosh Facilities AMD don.mcintosh@amd.com
Jeff Pettinato Factory Sys Intel jeffrey.s.pettinato@intel.com
Dev Pillai US Co-Chair Intel devadas.pillai@intel.com
John Plummer Factory Oper Independent johplummer@aol.com
Court Skinner US Co-chair SRC court_skinner@src.org


