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In-Situ Measurement for Flying Height Modulation of Magnetic Head
by Symmetrical Common-Path Heterodyne Interferometry

YUE Zhao-yang', LIN De-jiac®, SONG Nan-hai', MENG Yong-gang', YIN Chun-yong®

(1 State Key Laboratory of Tribology, ®State Key Laboratory of Precision Measurement Technology and Instruments, >

Tsinghua University, Beijing 100084, China)

Abstract In-situ flying height (FH) testing of the magnetic head in hard disk drives (HDD) plays an essential role

in the commercial availability of high-density magnetic storage technology. A symmetrical common-path heterodyne
interferometry is proposed, which utilizes a traverse Zeeman laser and a high-speed phase measurement technology.
It takes the advantages of direct in-situ traceable measurement with high resolution (0.1 nm) and high sampling
frequency (100 kHz). The errors introduced by rotation of disk and environmental disturbance can be adaptively
compensated. The system is also suitable for the simulative FH measurement using glass disk. The experimental

results show that it is able to clearly describe the FH modulation of less than 10 nm when the dynamic pitch of the

rotating rigid disk is 1. 2 ym.
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Fig.1 Scheme of the system for in-situ measuring

slider flying height
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Fig. 2 Scheme of in-situ disk error compensation
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Table 1 Statistics about the system stability within 200 s

Minimum value  Maximum value Median value Standard deviation Mean value Range
h, /nm —4,5535 2.8819 0.0343 0. 6465 —5.2594X107 7.4354
h; /nm —4, 6283 2.7755 0. 0544 0.6798 —2.1259X 1071 7.4038
h /nm —0. 2157 0.3222 0. 00575 0.05111 7.997 X101 0.5379
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Fig. 3 Stability of the system
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Fig. 4 Tilting motion and equilibrium position of the

rotating disk during start-up process
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Fig.5 Correlation of the result of the two paths
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Fig. 6 Result of flying height measurement for
a hard disk drive
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