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1. Introduction
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2. Litho Simulation
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» In 1975, F. H. Dill from IBM gave the first attempt to describe lithography with mathematical equations.

> In 1979, Andy Neureuther from UC Berkeley released the lithography simulation program SAMPLE,
which was made available to the lithography community.

» In 1985, Chris Mack introduced the model PROLITH (Positive Resist Optical LITHography model).

> In 2006, Synopsys acquired Sigma-C and released Sentaurus Litho (S-Litho).

Process Components | Computation | FIRM | Database Administration 2
s Process Components [ZRE] gle
— DDF! GEU%?‘@ rolmtll-r-rtl*@ l“‘"ﬁ/\ililllfl\l | B
G‘ w ‘ 3 ) = Feature Design  Model Based OPC  Mask Wiiter  Mask Simulation  Maxwell Advanced
— £ Load Mask... ine
- — Edth % [ i
Exp Tool Mask Stack Resist & ARC Metrology = Block o 2 -
lack = 0% tra nce
[ Rotate S0 degress i _ 1005 ansmitance
Bias
Exposure Tool 1 Add Global Bias (nm}: 0.0
[ Edr. |[ mport - Delete Mask Parameters ——
Feature Width (nm}: [ 3500.0 ]
Filter: | Type filter expression here v || €3 =] Loo Copy Pitch (nm); |6000.0
Name Valu Paste
Exposure Mode Dose Exposure
Dose [mlficm™2] 66,1
Secondary Electr
Defocus [nm] [1]
Focus
Spectrum
lMurmina tion
Frojectiol
++++++
Incident Angle Mask
e Mask Coordinates
T .
Mask Defocus [nm] 128 op (nm: 3000.0
+++++++++ Left (nm): -3000.0 3000.0 Right (nm)
Bottom (rm): -3000.0
Mask Background
Transmittance: [1.0 Phase (deg): [0.0
Select View: | Source Pupil H
d 5 NUM

S-litho Prolith



IDetail of Litho Simulation BOE |72

lllumination Wafer Stage Projection

E% Condenser j Imaging Iensj}

\. J
Y

lHluminator Mask Projector Wafer




lIDetail of Litho Simulation

Optical Image
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3. Design-Technology-Fabrication Co-
optimization
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Yield is the most important thing for fabrication, and RCA is the most useful method to improve.
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4. Experiment



lIExperiment
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® Design-Technology-Manufacturing Co-optimization is a new way to
Improve yield, as well as process and device.

® Process simulation is more important for fabrication.

® More partners are welcome to join this work to complete the

relative theory, algorithm, software, and ...
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