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Year of Production
Wafer Diameter

Cleanrocom area as a % of total
site building area

Mfg {Cleanroom) areaiWafer
starts per month (m2WSPM)

Facility Service {system) Life
(nodes)

Classification of Air Cleanliness
(Based on |50 14644)

Tool Maintenance Level

Facility'Functional Level

Facility capital cost per wafer
starts (planned) (SKAWSPM)

Tool Hookup (weeks)

Facility operating cost including
utilities as a % of total operating
cost

Utility cost per total factory
operating cost (%)

= = AY
S a MAERE B oK BRAEE (ITRS, 2008)
2003 2004 2005 2006 2007 2008 2009 2012 2015 2018
F00mim F0nnm 300mim Hmm 300mm J00mm 300mim 4530mm 430mim 4530mm
- - - - - - - E“E
150
IS0 ISC IS0 I1SC IS0 I1SC Class 150 IS0
Class 2 Class 1 Class 1 Class 1 Class1 Class 1 1 Class 1 Class 1
150 IS0 150 IS0 IS0 IS0 IS0 IS0
Class4 Class4 Class4 Class 4 Class 4 Class 4 Class Class 4
4
150 IS0 IS0 150 IS0 150 IS0 I1SC IS0 IS0
Class & Class & Class B Class & Class & Class & Class Class 7 Class 8 Class 8
10
16
13% 13% 13% 13% 13% 13% 13% 13% 13% 13%
I 3% 3% 3% 3% 3% 3% 3% 3% 3%
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Year of Production 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2003 DRIVER
Technology Node hp30 hp&5
Dram 2 PFitech (nm) 100 a0 &0 T 65 57 50

Chemicals, Materials, and Equipment Management Technology Requirements

Resouwrce Conservation Technology Requirements

Energy Consumption

Sustainable
growth and
cost

Total Fab tools (KWhicm?)

0.5-0.7

Total Fab support systems 1kWhJ’cmz:|

0.5-0.7

Tool energy usage per wafer pass (300mm versus 200mm);
baseline 1933
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Year
[Devices]
minimum feature size
gate oxide thickness
[ Contamination control]
minimum particle size
Chemical contamination (general environment)
Acid(SO4)
Base(NH3)
Condensable Organics
Dopants(B,P)

Chemical contamination(local environment)

Acid(S04, slicidation)

Base(NHS3, reticle stocker)

Chemical contamination(wafer surface)

Organics (one-day exposed surface)
Dopants (one-day exposed surface)

[Cleanness of cleanroom]
Whole clean room

Inside of minienvironment

2005

80nm
1.2nm

40nm

1000 pptM
5000 pptM
4000 pptM

10 pptM

100 pptM
(430ng/m?)

2500 pptM
(1900ng/m?3)

2 ng/cm?

2x10'2 atom/cm?

ISO Class6
ISO Class2

B AR RYERBE

vkl

(Abstracted from ITRS2006 )

2010

45nm
0.7nm

23nm

500 pptM
2500 pptM
2500 pptM

10 pptM

10 pptM

TBD

0.5 ng/cm?

1%10'2 atom/cm?

ISO Class6
ISO Class1

2015

25nm
0.6nm

13nm

500 pptM
2500 pptM
2500 pptM

10 pptM

10 pptM

TBD

0.5 ng/cm?

1x10'2 atom/cm?

ISO Class7
ISO Class1

2020

14nm
0.5nm

(7nm)

500 pptM
2500 pptM
2500 pptM

10 pptM

10 pptM

TBD

0.5 ng/cm?

1%10'2 atom/cm?

ISO Class8
ISO Class1
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Less negative pressure in the supply air chamber
Reduced air infiltration

Reduced the energy consumption

Better cleanness /AMC level

Uniform temperature distribution in the working area

Bl — = ) ) “‘J‘“ - . Accuracy and high COF to treat heat of process tools
a o6 gt S R .

T 7 . T F T 1T AL . Increased production area
1 e 5{‘?:_ ?:i i rlrlj ’E ' ;‘:JI-‘:.:_J — 'r’}-‘)ﬁl «  FDCU can be relocated with the process tools
= rs-.:I FREHFDCU
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Patent NO.267614 (TWN),china)
Patent NO. 2008-8291 (Korea)
Patent NO. 241/CHE/2008(India
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Before

After

Yield 95 ~98 95.3~984
Temperature +0.28 °C +0.2 °C

Humidify +2.66% 10.2%

Equip. Occupant 4.23m: 2.16m 49% |
Power Consump. 439 kW.hr/day 20 kW.hr/day  95% |
Equip. Price 50%
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After

ofi

EER

2003 2 .22 i

Before
Yield 95 ~98 95.3~98.4
Temperature 23°Cx0.6°C 23°C+0.3°C
Humidify 50%+4.4% 42%%1.9%
Equip. Occupant 3.47m 1.33m 162%
kW (Demand) 110kW/set 2.2 kW/set 198%
Power Consump. 1,380 kW.hr/Day 45 kW.hr/Day 197%
Equip. Price 150%
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Water Temperature
Equip. Occupant

kW (Demand)

Equip. Price

Before
18°C+2°C
23 m
39 kW/set Type(1)
28 kW/set Type(2)
13.25 kW/set Type(3)

18°C+2°C
1.5 m

1.5 kW/set
1.5 kW/set
1.1 kW/set

After

150%
196%
195%
192%
150%
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