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1. General Description

Unigit is a rigorous diffraction solver for 2D (1periodic) or 3D (2D periodic) multilayer
stacks (see figure 1). It runs on PC with Windowls Windows 2000 or Windows XP.
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Figure 1: Schematic representation of a multilayack
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Unigit comprises two basic solution algorithms:

» the Rigorous Coupled Wave Approach (RCWA) a.k.ad8aviethod with Fourier

Expansion (see e.qg., /1/,/2/ and /3/)

* and the Rayleigh Fourier Method (see e.g., /3//&fydvhich is not rigorous).
Both algorithms are embedded in the same S-mdgorithm (see e.g., /3/ and /5/) ensuring
a high degree of stability as well as flexibililjhe algorithms can be applied layer wise, i.e.,
one layer can be treated with Rayleigh-Fourieramather layer with RCWA.
The implementation was done in compliance with hgfé.i’'s factorization rules (see e.g., /3/
and /6/).
The 2D algorithm follows closely Lifeng Li's papéf/ as well as the descriptions in /3/. In
addition, it offers the choice of the Lalanne meti@/ instead.

Unigit consists of a Graphical User Interface (Gald 3 computation kernels.
The computation kernels are:
* unigit_1D.exe: A solver for line/ space (1D) grgsnn classical mount,
* unigit_co.exe: A solver for line/ space (1D) grgsrin conical mount,
* unigit_2D.exe: A solver for non-orthogonal cros§20) gratings.

The 3 computation kernels can be utilized withdw Unigit-GUI by embedding it in user
applications. This can be done for example withl&atVisual Basic, C++ or C#.

2. Graphical User Interface

The GUI of Unigit is shown in figure 1. It enablibe user an easy and straightforward
control of all operations.
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3. Special  Features

Unigit offers a number of special features such as:
3.1 Specification of the complex refraction indgxnbeans of
e Direct input as complex number,
e Various Dispersion Formula,
« or wavelength dependent interpolation from a didda f

3.2 Various basic layer types for 1D
e Flat Homogeneous Layer (Thin Film)
» Rayleigh Fourier Polygonal Layer: piecewise linederface solved with Rayleigh Fourier Method
* Rayleigh Fourier Sinus Layer: sinusoidal interfaoksed with Rayleigh Fourier Method
« RCWA Slice (Hard Transition): standard RCWA witlbiirary number of different n&k regions
* RCWA Slice (Soft Transition or Gradient): RCWA wipinocessing a bitmap with n&k values
« Slicing Polygon: piecewise linear interface whislautomatically sliced into RCWA layers

» Slicing Fourier: interface described by paramed®acirier sum presentation of x and y which is
automatically sliced into RCWA

¢ Sequence of Layers: arbitrary number of layersngefibefore can be saved and reused as a layer
sequence.

» The slicing is done automatically by means of aasse slicing routine which is a
part of unigit. The sliced profile can be showredity in the layer editor as figure
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Figure 2: Sliced Fourier sum profile

3.3 Various Basic Layer Types for 2D Gratings
e Flat Homogeneous Layer (Thin Film)

» Rectangle-Patches Layer: arbitrary number of narapping rectangles with arbitray n&k
defined at arbitrary position inside the 2D eleraentell.

» Ellipse Layer: one rotated ellipse with free eligsower defined at arbitrary position inside the 2D
elementary cell. The ellipse can be either relt&tetie non-orthogonal axis of the elementary cell
or to the global orthogonal x&y system. Figure 8wh an example for an ellipse with power 4.

» Sequence layer for 2D similar to the 1D.
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Fig. 3: Ellipse 2D layer (power =4, rotation angl80 deg)

3.4 Output and presentation of the results

Unigit provides the choice of calculating difframti efficiencies, amplitudes, phases and
ellipsometric parameters (agpand tap) as a function of the wavelength, the incidence
angle @ or @), the Rayleigh order or a free geometry paran(seered as Ascii files). It
also offers the option of plotting the results igraphical window.

Moreover, the complete diffraction matrices ine&fbn or transmission can be output as
Ascii file for further processing.
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