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ABSTRACT 

The use of liquid crystal displays (LCDs) has become prevalent in our modern, 

technology driven society. This master’s thesis aims to improve this technology by 

making LCDs more energy efficient.  

As an introduction, LCD technology is discussed in detail. This includes how the 

liquid-crystal layer is utilized as well as the other layers in the LCD system. Attention is 

given to polarizers and in particular, wire-grid polarizers, on which the majority of this 

thesis is based. 

Next, a detailed derivation of rigorous coupled-wave analysis is given; starting from 

Maxwell’s equations and finishing by matching the boundary conditions in the grating 

and other regions of interest. This analysis is implemented in a MATLAB simulation 

which is able to calculate transmitted power intensities of transverse electric (TE) and 

transverse magnetic (TM) mode light based on the wavelength of incident light, its angle 

of incidence, as well as the grating structure. Simulated results are shown for various 

grating parameters, including different metals used for the grating and the metal-line 

dimensions. 

A light emitting diode (LED) fabrication process is developed as the starting point 

for demonstrating wire-grid-polarizer LEDs. This process is described in detail including 

mesa etch conditions and metal stacks used for both the n-type and p-type contacts. 

Subsequently the procedure for fabricating a nanometer-scale wire-grid polarizer on the 

back of this LED is described. 

Experimental results on the wire-grid-polarizer LEDs are described, including a 

clear polarization preference for the light coming out of the wire-grid polarizer. A design 

is proposed that would allow for an LED embedded with a wire-grid polarizer to become 

a commercially viable option for generating polarized light. 
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