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Fundamental Properties of AC-Biased Digital Magnetic Recording

Masaaki Nisvikawa, Masayuki Yokovama and Akio KIRIHARA

Abstract

The amplitude and pulse width of isolated read signal from AC-biased digital magnetic recording were
examined and the results were compared to the behavior of medium residual flux.

The combination of write signal and ac-bias current level (7, I,) divides write operation range of magne-
tization into three regions: initial magnetization, over-bias demagnetization and over saturation regon. In
initial magnetization and over saturation region, amplitude and pulse width of isolated read signal are both
determined by the sum of 7, and /,; whereas in over-bias demagnetization region, read signal amplitude

follows I ,./I, ratio.

The characteristics of read signal amplitude versus write density were also examined. Half ampolitude

density D 5, was compared to half width of isolated pulse W ,.

W ., was ascertained.
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Table 1 Parameters of experimental tapes and heads
Coating Coercivity Residual Flux Squareness Ratio
T N . :
ape Name  Tpickness (y2m) (kA/m) (Oe) Density Br (T) Br/Bs g
A 8.0 24.7 310 0.108 0.78 0.66
B 33 29.8 375 0.120 0.88 0.71
C 2.6 41.4 520 0.149 0.79 0.62
Write Head
Gap Length gw==7.9 ym Coil Impedance; 48 2 at 1 kHz
Head Saturation Current: about 14 mA
Head Material; Hard permalloy
Read Head
Gap Length gr=3.5 ym  Coil Impedance; 1.1 k © at | kHz
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Fig. 3 Examples of read signal waveform.
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Fig. 9 Half width of read signal versus write current
with bias current as a parameter.
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Table 2 Calculated and measured values of bias current giving maximum write senstivity

No Bias Recording

Max. Sensitivity Bias Ibo(mAop)

Tape Name
Is (mAop) Io (mAop) Calculated Measured
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3.2 0.85 ) 20 - VE(S N
29 30
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