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ABSTRACT

Router bit is the most critical material during printed circuit board (PCB)
depanelization process. Industrial records showed that replacing ordinary router bit
with diamond coated router bit can save 80% of the depanelization cost. Hence, the
quality and reliability of diamond router bit become a critical issue during material
qualifying process. Without diamond coating detail, the quality and reliability of
diamond coated router bit cannot be compared in futuré. A study on the diamond
coated structure and the layer of coating of commercial diamond coated router bit is
carried out to obtain information on the thickness, layer structures and types of
diamond coating. The samplé was prepared by etching using Murakami solution and
an acid solution of hydrogen peroxide. The sample is analyzed under 5000X
magnification of Scanning Electron Microscopy (SEM) to provide details on coating.
The SEM results showed that there were two coating layers within the diamond
coated layer. The total diamond coated layer was between 11.5-12.0 um.The energy-
dispersive X-ray spectrometry (EDS) provides the detail of material content. The type
of coating was plasma-assisted chemical vapor deposition coating which involved
pre-deposit layer. The Interlayer diamond coated film confirms has polycrystalline

cubic boron nitride (PcBN) structure.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Router bit is the most critical material during printed circuit board (PCB)
depanelization process. According to industrial records, replacing ordinary router bit with
diamond coated router bit can save 80% of the depenalization cost (liew er. al, 2008).
Hence, the quality and reliability of router bit become a critical issue during material
qualifying process. Material qualifying process involves a small scale test at the industry
to check on the tool performance. However, there is no initial study done by end users for
the specific coating on router bit which is the major contributor for longer life
performance. Without this critical information, the quality and rehiability of diamond
coated router bit cannot be compared in future. Therefore, a study on the diamond coated
structure and the layer of coating of commercial diamond coated router bit is carried out

to obtain information on the thickness of coating, laver structure and type of diamond

coating.

1.2 Diamond

On any measurement scale, diamond is the hardest known material. The

mechanical, clectrical, thermal, and optical properties of diamond make it attractive for



