Gomposite Fims Modeling

Atamastic modelling allows for simulation of various compasites based on the materials we have characterized. An effective media
approximation is used, which assumes structural dimension (grain size, laver thickness, ete.) is less than 0.1 of minimum wavelength
considered. For materials with sivilar aptical praperties, ratios determing the praperties of the composite. For the materials that differ

widely, structure may impact actual performance. Materials marked with r are spuitered using a reactive pracess, marked n are sputtered
Jrom a stoichinmetric farget,

Fill ot the form below to create a composte film.

Material 1 (Hosty 53U ¥ % Material 1: 70
Material 2: | Ti id % Matersal 2: 30
Material 3: | Void ¥ % Matetial 3: 0

Depolarization factor o 0.3

Substrate::SiOQ I.V Media: | Air|¥
Wavelength of interest: | 193 nm vl

Application: .APSM v

Thickness (for Thin Film application only): 100 nm
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Fi phase shift thickness at 192 nm: 586 A
Composite film optical constants at 193 nm: n=2.6630, k=0.245]1

Composite film transmittance at 193 nm: Z8.815%

Composite film reflectance at 1932 nm: 27.05%
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Fi phasze shift thickness at 248 nm: 924 A
Composite film optical constants at 2438 nm: n=2.26438, Lk=0.3994
Compogite film transmittance at 248 nm: 11.95%

Composite film reflectance at 243 nm: 17.29%

B 4-2 193 nm ¥ 248 nm q”i“ﬁ/%; AL SigNg 2o £ F M F- 5 %
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Optical Constants
E.E& T T T T T T . 1.4
- n .

2.4 = 1 1.2 ==
= ] <
- e.e | ] <
b 701 )
= ] —
= g r ] b

B [
o ,_/—,: a.2 o
= i )
- 1.2 | 1 =
2 ] 5
F — .6 +
- 1.8 | ] 2
=4 ] s
1 %
1.4 E - H.4 o
1.2 L 1 1 1 1 1 1 1 a.=
1aa =4=1=) zaa 4@@ Saa == 1x) Faa E=3c =]
Hauwelength <rim2
"nirlz Flot™
"Transmittance”

Fi phase shift thickness at 1923 nm: 707 A
Composite film optical constants at 192 nm: n=2.3993, k=20 6036
Composzite film transmittance at 193 nm: 4.67%

Composite film reflectance at 192 nm: 19.29%

Film Composition: 22% T F ET%RSiZMN4 F 0%0wioid
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Fi phase shift thickness at 242 nm: 1166 &
Composite film optical constants at 248 nm: n=2.0799, k=0.3903
Composite film transmittance at 248 nm: 8.26%

Composite film reflectance at 248 nm: 12.47%

Bl 4-3193 nm £ 248 nm 4k fit & 4 TISIN 2 L F 2 13+ 5 e %
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A MATERIAL MODEL
Film Composition: 25% Mo £ 752082 N4 L 0%0woid

Dptical Constants
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Fi phase shift thickness at 193 nm: 690 A
Composite filmn optical constants at 193 nim: n==2.4284, k=0.5042

Composite film transmittance at 193 nm: 7.86%

Composite film reflectance at 193 nm: 19.115%

PSh MATERLAL WMODEL
Filmn Compo=sition: 15%h ko f 25%0Si2HN4 F 0%ovoid
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Fi phase shift thickness at 248 nm: 1312 &
Composite film optical constants at 248 nm: n=1.9565, k=0.3139
Composite film transmittance at 248 nm: 10.72%

Composite film reflectance at 248 nm: 10.59%
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|77V G S— THIN FILM CHARACTERIZATION
File Edit FimStruc Task Library Instrument Help
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[E] File Wiew Parameters Single Window Help
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[E] File ¥iew Porsuneters Single Window Help
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Zelect a Resist Parameters for resist: AxF Cloriant A3 1020F
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B 4-16 W R TRk W 2. S8k

—Hotplate kodel: — Prebale Parameters:

Prebake (also called Post Applar Baka) drives off solvent left after the spin coat process and
IIdeal Todel =1 densifies the resist to a final thickne
Eesist Thickness After Prebake (nm): (2000

ABC Decomposition I Solvent Diffusion I Temperature Profile i

Temperatore (C): 11150
Tnfortonately, prebake masr lead to a thermeal decomposition of the
Draration (mec): ’ED.U photosensitizer, resulbing in a change in the resist & and B parameters.

&

Reszist parameter "A" change (%5 0.000000

Resist parameter "B" change (%5 0.000011

Bl 4-17 fidwz SR B/ F 48k
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~ Exposure and Focus Parameters:

~ Expostre Dioge:
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