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Following the feature size miniaturization of semiconductor wafers and the
substrate enlargement of plat panel displays, micro-contaminants pose a serious threat
to the state-of -the-art manufacturing processes. To greatly enhance the product yield,
the manufacturer should establish an intact strategy for micro-contamination control
(MCC). Inthisstudy, the internationally successful cases of MCC in 20 years are
presented, which is expected to assist Taiwanese manufacturers to smoothly advance
to the next technology node.
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A: acid gas, B: basic gas, O: organic molecules, H: humidity, D: Dopant
: self contamination
2 SEMI
Material
1* 10* 100* 1000* 10,000*

Category
Acid MA-1 MA-10 MA-100 MA-1000 MA-10,000
Base MB-1 MB-10 MB-100 MB-1000 MB-10,000
Condensable MC-1 MC-10 MC-100 MC-1000 | MC-10,000
Dopants MD-1 MD-10 MD-100 MD-1000 MD-10,000

*Concentration, in parts per trillion
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3 ITRS ( 1)
Year Production 2005 2006 2007 2008 2009 2010 2011 2012 2013
DRAM 1/2 Pitch (nm) (contacted) 80 70 65 57 50 45 40 36 32
MPU/ASIC  meta 1(M1) 1/2
90 78 68 59 52 45 40 36 32
Pitch(nm) (contacted)
MPU physical Gate L ength(nm) 32 28 25 22 20 18 16 14 13
Wafer Environment Control such as cleanroo, SMIF POD, FOUR  etc...not necessarily the cleanroom itself but wafer environment.
Critical particle size(mm)[A] 40 35 33 29 25 23 20 18 16
ISO 1SO 1SO 1SO ISO 1SO 1SO ISO ISO
Number of particle size (mm)[A][B]
CL2 CL2 CL2 CL2 CL2 CL1 CL1 CL1 CL1
Airborne Molecular Contaminats in Gate Phase (pptM) [C][G][M]
Lithography (cleanroom
ambient)[V]
Total acids (as SO,) including
- 5000 5000 5000 5000 5000 5000 5000 5000 5000
organic acids
Total bases (NHz) 50000 50000 50000 50000 50000 50000 50000 50000 50000
Condensable organics (w/ GCMS
retentiontimes  benzene, calibrated | 26000 26000 26000 26000 26000 26000 26000 26000 26000
to hexadecane)
Refractory compounds(organics
100 100 100 100 100 100 100 100 100
containing S, P, Si)
General Wafer Environment (cleanroom/ POD/FOUP ambient, all areas unless specified below)
Total acids (as SO,) including
1000 1000 1000 1000 1000 500 500 500 500
organic acids
Total base (as NH3) 5000 5000 5000 5000 5000 2500 2500 2500 2500
Condensable organics (W/GCMS
retentiontimes  benzene, 4000 3500 3000 3000 2500 2500 2500 2500 2500
calibrated to hexadecane)
Dopants [E] (front end of line only) 10 10 10 10 10 10 10 10 10
SMC (surface molecular
condensable) organics on wafers, 2 2 2 2 2 0.5 05 05 05

ng/cm?/day[M] *

Front-end-process, bare Si, total
dopants added to 24-hour witness
wafer, atoms/cm;, [D][M]

2.00E+12

1.00E+12

1.00E+12

1.00E+12

1.00E+12

1.00E+12

1.00E+12

1.00E+12

1.00E+12

Front-end-processes, bare Si, total
metals added to witness wafer,
atoms/cmy[F][M]

2.00E+10

2.00E+10

2.00E+10

2.00E+10

1.00E+10

1.00E+10

1.00E+10

1.00E+10

1.00E+10
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