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W~ 1% 3RO TN, 7238 | AFRHA D il 7 — 2 T IZERIN D W /121550 RIBL ThHY | i ks
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12%% 7 — RMGOIHEEZ G, DA ANDIERA I T 57010, —EOKRAE (— 2D H ) T
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Year of Production 2005 2006 2007 2008 2009 2010 2011 2012 2013
DRAM ¥ Pitch (nm) (contacted) 80 70 65 57 50 45 40 36 32
1/ D
MPU/ASIC Metal 1 (M1) % Pitch 90 78 68 59 52 45 40 36 32
(nm)(contacted)
MPU Physical Gate Length (nm) 32 28 25 22 20 18 16 14 13

Wafer Environment Control such as Cleanroom, SMIF POD, FOUP, etc....not necessarily the cleanroom itself but wafer environment.

Critical particle size (nm) [A] 40 35 33 29 25 23 20 18 16

Number of particles (/m?) [A] [B] ISOCL2 | ISOCL2 | ISOCL2 | ISOCL2 | ISOCL2 ISO CL1 ISO CL1 ISO CL1 ISO CL1

Airborne Molecular Contaminants in Gas Phase (pptM)) [C] [G] [M]

Lithography (cleanroom ambient) [V]

Total acids (as SO,) including organic acids 5000 5000 5000 5000 5000 5000 5000 5000 5000

Total bases (as NH;) 50000 50000 50000 50000 50000 50000 50000 50000 50000

Condensable organics (w/ GCMS retention times

> benzene, calibrated to hexadecanc) 26000 26000 26000 26000 26000 26000 26000 26000 26000

Refractory compounds (organics containing S, P,

Si) 100 100 100 100 100 100 100 100 100
Gate wafer environment (cleanroom/POD/FOUP ambient)
Total metals (as Cu) [H] 1 1 1 1 1 0.5 0.5 0.5 0.5
Dopants [D] (front end of line only) 10 10 10 10 10 10 10 10 10
SMC (surface molecular condensable) organics 2 2 2 2 2 05 05 05 05

on wafers, ng/cm?week [M]*

Salicidation Wafer Environment (Cleanroom/POD/FOUP ambient)

Total acids (as SO,) including organic acids | 100 | 100 | 100 | 100 | 100 | 10 | 10 | 10 | 10

Exposed Copper Wafer Environment (Cleanroom/POD/FOUP ambient)
Total acids (as SO,) including organic acids | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

B# 14-8 VY7 T7 4 BRER PR AE(ITRS2005)

Lithography Purge Gases

Year of Production 2005 2006 2007 2008 2009 2010 2011 2012 2013
Critical clean dry air (H,0) <2500 <2500 <2500 <2500 <2500 <2500 <2500 <2500 <2500
Critical clean dry air (organics (molecular weight >
benzene) normalized to hexadecane equivalent) <22 <22 <22 <22 <22 <22 <22 <22 <22
(ppb)
Critical clean dry air (total base as NH,) (ppb) <1 <1 <1 <1 <1 <1 <1 <1 <1
Critical clean dry air (NH, (as NH,)) (ppb) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Crltlcaz l:}l)zz;n dry air (total acid including SO, (as SO,)) <ol <ol <ol <ol <01 <ol <ol <01 <01
Critical clean dry air (SO, (as SO,)) (ppb) <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Lithography nitrogen tool/maintenance purging gas
supply (organics (molecular weight > benzene) <22 <22 <22 <22 <22 <22 <22 <22 <22
normalized to hexadecane equivalent) (ppbV)

Lithography nitrogen tool/maintenance purging gas

supply (total base (as NH,)) (ppb) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Lithography nitrogen tool/maintenance purging gas

supply (total acid (as SO,) including SO,) (ppb) <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

Lithography nitrogen tool/maintenance purging gas
supply (refractory compounds (organics containing

S, P, Si, etc.) normalized to hexadecane equivalent) <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <03
(ppbw)

Lithography helium tool/maintenance purging gas supply <3500 | <3500 | <3500 | <3500 <3500 <3500 | <3500 | <3500 | <3500
(H,0) (ppb)

Lithography helium tool/maintenance purging gas supply

<500 <500 <500 <500 <500 <500 <500 <500 <500
(0,, CO,) (ppb)

X 14-9 UV T T7 4/3—2 7 AFRAE(ITRS2005)
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