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The simulations of increasing DOF and improving
Forbidden Pitch by Scattering Bar (SB), and fabrication of
Whole Bar Attenuation (WBA)

Student: Hu Ji-ren Advisor: Dr. Loong Wen-an

Institute of Applied Chemistry, National Chiao Tung University

Abstract

Immersion, polarization and off-axis illumination (OAI) are the trends of
future lithography systems; however, forbidden pitch will become serious
problem.

There are two points in this:thesis: (1) We discussed the simulation results
of scatting bar to increase Depth of Focus (DOF) and improve forbidden pitch.
(2) The fabrication suitable Whole Bar/Attenuation (WBA) materials.

In the simulation part, the software we used is Prolith v. 9.0 of KLA Tencor,
choosing the 193 nm wavelength, 90 nm line width, 0.85NA, threshold intensity
0.3, Exposure Latitude 6 %, 270 nm resist thickness and acceptable value of
DOF is 300 nm, tuning all the parameters to do the calculation.

Scatting Bar can be varied by three different kinds, inclusive of Whole Bar
Opaque (WAO), Whole Bar Attenuation and Array Attenuation (AA). They can
correct the optical proximity effect (OPE), to improve resolution and DOF. They
all have specialized advantages and disadvantages.

The best combination is Quasar, immersion, Y-polarized, Attenuated Phase
Shifting Mask for DOF. The optimized focal plane is about 0.66 to 0.77 times of
the resist thickness which means upward the half-height of the resist.

First of all, we sifted the material of WBA from Dr. Smith’s website, then

to fabricate practically to measure optical properties. The difference between



theoretic values and practical values is about £16 %.
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