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Software Overview

The next generation of ellipsometry software has arrived with CompleteEASE®, our 
revolutionary new software for Woollam ellipsometers. It’s easier than ever to use, 
and with the World-class quality you’ve come to expect from Woollam Company.

Strong Tradition 
The Woollam CompleteEASE program builds on the 25 year tradition established by our 
industry-leading WVASE32®, VASEManager®, and GrowthManager® software packages, 
combining the powerful features of each into one easy-to-use program, plus adding many 
innovative features. Written to utilize today’s multicore processing, operations are faster 
than ever.

Lab to Fab Operation 
Suitable for both research and production environments. CompleteEASE is designed 
with advanced features for use in the research lab. Then transfer to the factory fl oor 
running automated recipes with user-programmable scan patterns, fast data acquisition, 
and automated analysis models.

Easy Optical Properties 
Fitting for optical constants has never been easier. Woollam’s new patented B-Spline 
model is an easy to use method of fi tting mathematical functions to get optical 
constants. CompleteEASE also includes our Generalized Oscillator model with a 
comprehensive library of mathematical functions. You can assemble oscillators of 
different types to match the optical constants for a wide variety of materials.

Integrated “Smart” Hardware Operation
CompleteEASE automatically detects hardware confi guration changes to seamlessly 
switch in and out focusing optics, LiquidCells, HeatCells, and many different sample 
stages. Integrated support for mapping stages, camera, pattern recognition, and 
comprehensive graphing software to display the results are all standard features of 
CompleteEASE.

In-Situ Power 
Dynamic in situ data is a powerful method for ellipsometry characterization and 
CompleteEASE  is the perfect tool to extract real-time information during your process. 
Advanced data analysis includes virtual interfaces, quick growth rate analysis, and 
multi-time analysis. Convenient and interactive graphical interface for viewing 
spectroscopic and dynamic data. Easily integrated into a process for real-time control.



Data Acquisition

Versatile Measurements
CompleteEASE® is an all-inclusive software package to handle all your ellipsometry 
requirements. Conveniently measure the uniformity of your samples with automated 
sample mapping. Collect in-situ data with spectroscopic ellipsometry on your process 
chamber or with add-on temperature control stage or liquid cell. All your data acquisition 
needs are combined into one easy-to-use software package.

Convenient Recipes
Create your own recipes to collect data, automate mapping and analyze your samples – 
contained in one step. Convenience and simplicity combine for push-button operation.



Data Analysis

Complete Database of Materials & Models
CompleteEASE® includes built-in models covering a wide range of typical samples. Built-in models conveniently 
describe how to process the data to determine thin fi lm properties. CompleteEASE also includes over 400 material 
fi les and dispersion equations to approach a wide variety of thin fi lms – from dielectrics and organics to semicon-
ductors and metals.

Thickness Pre-Fit
The CompleteEASE Thickness Pre-Fit quickly and 
automatically fi nds the best thickness to match the data 
using a special patented algorithm. Eliminate the guess-
work when nominal fi lm thickness is unknown.

The Cauchy equation is convenient for any transparent material.

Composition- and temperature-based material libraries allow 
quick assessment for many materials.

General Oscillator allows custom-built dispersion equations 
for absorbing materials with choices of many common 
pre-built equations.

The thickness of a fi lm is measured by ellipsometry based on the 
interference oscillations caused by light combining from surface 
and from bottom of fi lm. The thicker the fi lm, the more oscillations.

0
~n

1
~n

2
~n

0
~n

1
~n

2
~n

0
~n

1
~n

2
~n

Transparent
Thin Film



Optical Models

B-spline
The B-spline layer was developed in 
CompleteEASE as an alternative to 
direct fi ts or oscillator models. It 
combines the benefi ts of (i) reduced 
number of fi t parameters, (ii) complete 
fl exibility in optical constants for any 
material, and (iii) remove the guesswork 
of where to place oscillators and what 
type to choose. Especially valuable for 
describing complex dispersion shapes. 
Advanced features of the B-spline 
include the ability to customize resolu-
tion and maintain KK consistency.1

B-Spline for micro-crystalline germanium fi lm. The e2 spectra is
defi ned by control points; e1 is calculated from KK transform.

1 For more technical details regarding the B-spline, please refer to: B. Johs and J. S. Hale, “Dielectric 
  function representation by B-Splines” Phys. Stat. Sol. (a), 205, No. 4, (2008) 715-719.

Gen-Osc
Build your own oscillators, beginning 
with a number of built-in functions, 
including:
• Lorentz
• Gaussian
• Harmonic
• Drude
• Tauc-Lorentz
• Cody-Lorentz
• Tanguy
• PSEMI
• CPPB

B-Spline for gallium nitride with custom node spacing for ultra-
resolution near the bandgap.

Sum of Gaussian 
oscillators combine 
to describe optical 
properties of an organic 
electronic material.

Transparent conductive 
oxides are often described 
with a Drude oscillator at 
long wavelengths and 
other oscillators (e.g. 
Tauc-Lorentz) for UV region.
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Automated Model Testing
Quickly test and compare different 
models for your sample. CompleteEASE 
will report the performance of an ideal 
model compared to models with roughness 
and/or grading. It then suggests the most 
likely solution.

Fit Log
The Fit Log is a useful tool for tracking results of multiple samples or different analysis approaches. 
From the Fit Log, you can conveniently compare fi t parameters and optical constants.

Viewing & Reporting Your Results
Optical constants can be saved into a tabulated list of 
n and k. Copy your results to the clipboard; including 
analysis model, fi t results, and plots of experimental 
and model-generated data. Graphs and tables provide 
information about your sample and material properties. 
All can be copied to the clipboard or let CompleteEASE 
automatically build your report for you.

Ideal Rough Graded



In situ Analysis & Control

CompleteEASE® is the perfect interface for real-time data acquisition, monitoring and 
control. It leverages the Woollam Company’s vast in situ spectroscopic ellipsometry (SE)
experience within a user-friendly interface.

In situ SE data contains a “wealth of information”. Measurements can witness the sample 
before, during and after processing. Dynamic data will actually consist of a complete 
spectrum of data at each measurement point. 

Often, the best way to utilize all this information is 
through the CompleteEASE “MULTI-TIME” Analysis.

Multiple “time slices” selected during fi lm growth. Data from all time slices are modeled to 
determine thickness and optical constants.



Common In Situ Applications
Determine Growth or Etch Rate. Measure Optical Constants with varying process conditions.

Track index versus temperature to determine “transitions” in material properties.

Monitor adsorption within liquids with sub-monolayer sensitivity.

M-2000 ellipsometer on an atomic layer deposition chamber.



Advanced Measurements

CompleteEASE® handles standard spectroscopic ellipsometry (SE) data, refl ected or 
transmitted intensity, depolarization, generalized SE (for anisotropic materials) and 
even Mueller-matrix measurements for complicated samples.

Measurements for a very thick organic fi lm exhibit strong effects due 
to the uniformity of the layer. Modeling this variation in fi lm thickness 
ensures accurate results.
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Depolarization
Helps quantify “non-ideal” effects from:
• Thickness non-uniformity
• Spectrometer bandwidth
• Angular spread
• Substrate backside refl ections
• Patterned fi lms

Mueller-Matrix
The Mueller-matrix is the most complete optical “picture” of a sample, including both anisotropic 
and depolarizing effects. CompleteEASE has enhanced graphing and model manipulation to handle 
Mueller-matrix data.



Copyright© 2012 J.A. Woollam Co., Inc. All Rights Reserved.

Dynamic



J.A. Woollam Co., Inc.
Ellipsometry Solutions 

www.qd-uki.co.uk

E-mail: shayz@qd-uki.co.uk


