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=% X RBE B  Study on electric reliability of magnetic heads and disks in hard

disk drives

This paper describes the electric reliability of magnetic heads and disks in hard disk|
drives (HDD). The magnetic head had changed from an inductive type to GMR (Giant
Magneto Resistive) and TMR (Tunneling Magneto Resistive) types to increase the
HDD capacity and to decrease the HDD size. The spindle motor was changed from the
ball bearing type to Fluid Dynamic Bearing (FDB) type to decrease the mechanical
vibration. The clearance between a head and a disk has been decreasing less than 20nm
to achieve the higher S/N signal from the magnetic head. These technology
improvements had been observed the following three issues in HDDs; (1) the electric
discharge between a magnetic head and a disk, (2) the head performance degradation
due to ESD, (3) the GMR head performance instability and the TMR head instability.

Chapter 1 describes the history and structures of HDD, and the purpose of this study.

Chapter 2 describes the electric discharge between a head and a disk. The root cause
and the mechanism of the discharge issue are analyzed and the HDD design concept to
avoid the issue is discussed. The specification voltage without the discharge issue
between a head and a disk is defined with the samples of three kinds of HDDs.

Chapter 3 describes the ESD issues of GMR heads and TMR heads. The ESD
mechanism is analyzed and investigated the ESD tolerance of GMR and TMR heads
related with the condition of a charged tool or a charged device. To avoid the ESD
damage in the states in HGA, HSA and HDD, the marginal voltage or current value of]
the ESD damage were measured with the [EC61000-4-2 testing method. The equivalent
circuits for three states were proposed and compared with the experimental results.

Chapter 4 describes the instability of the electrical performances of a GMR head or a
TMR head. The instability causes and the design improvements in TMR head are
discussed. The head instability results in the output signal amplitude changes and/or the
signal distortion due to the output noise. Under the acceleration environmental
conditions, a test using an original "Delta V-H tester" was proposed to study and|
analyze the conditions of which the instability occurred. The instability features were
classified into the four categories. The improvement sample heads were prepared and
the effect of an improvement was approved.

Chapter 5 is a summary and the conclusions of this paper. The results in the study
are effective and useful for increasing the density and the capacity m HDD
technologies.




