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ABSTRACT

Advanced analvtical tools that have been primarily used for research and development application in the past are
now being used extensively to understand semiconductor failure analysis and reliability problems. in this paper, we
will discuss an application and technique in the use ofAtomic Force Microscopy (AFM), Mini Secondary Ion Mass
Spectroscopy (Min iSIMS) , and Scanning Electron Microscopy (SEM) for teaching and learning purposes. These
tools have bcen extensively used in identifYing semi,onductor characterization which contributes to enhancing the
fabrication processes in Microelectronic labs specifically.
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Introduction

Microelectronic Laboratory in KUKUM is equipped with several advanced analytical equipment such as Atomic
Force Microscopy (AFM), Mini Secondary Ion Mass Spectroscopy (MiniSIMS), Scanning Electron Microscopy
(SEM), and Energy Dispersive X-Ray (EDX). These tools are extensively used not only by undergraduate students
but also by post-graduate students in their learning purposes and research activities respectively.

This laboratory has been designed for the students who enroll in courses like Reliability & Failure Analysis
(EMT361) and Semiconductor Packaging (EMT453). ll1e students are exposed to these advanced equipment during
analyzing the characterization of semiconductor samples.

Failure Analysis techniques commonly used in the semiconductor industry can be divided into two categories:
destructive and non-destructive.

This paper is organized as follows. In the second section, we provide several applications of AFM, MiniSIMS,
and SEM. In the third section, we describe procedures in preparing the samples and results of analysis using these
advanced equipment. The conclusions of this paper are stated in last section.

Applications of Advanced Analytical Tools

Atomic Force Microscopy (AFM)

Atomic Force Microscopy (AFM) which is also known as Scanning Probe Microscope (SPM) is one example of non
destructive techniques tool. It is a type of surface topography imaging SPM that touches the sample surface with the
tip of the cantilever using a microscopic force and scans the sample while controlling the distance between the probe
tip and the sample so that the bend amount of the cantilever is constant. AFM is widely used as an application for
evaluating a variety of surface characteristics, such as friction force, viscoelasticity, and surface potential. In this
paper, we will describe the use of AFM in analyzing the profi Ie of corning glass (Morris 200 I).

Secondary Ion Mass Spectroscopy (SIMS)

Another type of non-destructive techniques is Secondary Ion Mass Spectroscopy (SIMS). In this paper, we will
discuss the use of Millbrook MiniSIMS. KUKUM recently purchased a miniSIMS unit (Morris 2001) and at the
moment, it is the only unit available in this region. The unit uses gallium ions (Ga+) with energy of approximately 6
keY as the primary ion beam (MiniSIMS INSTRUMENT MANUAL 2004). The correct generic term for the
MiniSIMS is actually a secondary ion microprobe. Its operation is based on the phenomenon of secondary ion
emission and the mass analysis of charged particles. from solid surfaces, i.e. secondary ion mass spectrometry
(SIMS). It is a desktop SIMS analysis instrument.
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