CHAPTER 1
Infroduction

1.1 Background

Optical semiconductor devices are widely used, in field ranging from optical
fiber communication systems to consumer electronics, and have become
indispensable devices in the equipment and system making up the infrastructure of
our society. A photodiode is one of the most commonly optoelectronic devices that
have been used for nowadays. Photodiodes detect optical signals and convert them
into electrical signals. They have been used in a multitude of applications, including
medical instrumentation, encoders, hon sensing, fiber-optic communication
systems, and image processmg T §r of a photodiode are defined by:
spectral responsivity or qucmh onse time, noise, dark current and
junction capacitance. By m fhese ers and the device configuration

we can design a phm th’ p@pﬁmolly in any application

requirements.
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develop their photod ' ectors [10] and InAlAs APD

[13] in order to improve sp onse ifivity and reduce noise.

Our research grou i workin on GoAIAs/GoAs heterostructure
for optical application h e fopic of fabrication and study
on spectrum response of G 1 photodiodes by Miss Tosaporn
Chavanapranee. This res CONCE fro're on the photodlode wuth graded
bandgap window layer a UnE ‘an:
wavelength was increased e if-in electric field which was generated by

recombination at surface. Thefefore, we
apply in active region.’y

: n ance of GaAs/GaAlAs
photodiode by the b dgcp ~engir loy the window effect of
heterojunction on the GCIO sAlosAs (P*) layer to passhrough the photons into the
GoAs (n) active layer (Q)Q%Iy the stcnrco%bcndgop tailoring especially in active

NI NENS

1.2 Objective g

R LTS Ay pe roosece

3. o discuss between the experimental and the theoretical results

1.3 Overview

This thesis is divided into four parts: background and basic principle, structure
design, fabrication, experimental result discussion and conclusion.

The first part: covers chapter 1 and 2, describes the background, the basic
principle of semicondutor homojunction and heterojunction, PIN photodiode, GaAs-
GaAlAs material system, and GaAlAs/GaAs heterojunction and window effect.

The second part: chapter 3, describes the bandgap engineering, spectral
respnse simulation, and structure design.



The third part: chapter 4, describes the epitaxial growth technique, material
preparation and calculation, growth process, Zn diffusion, and device structure
formation.

The fourth part: covers chapter 5 and 6, describes the fabricated structures,
current-voltage characteristic, spectral response, discussion and conclusion.
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