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Fig. 1. Flowchart to calculate reproducing signal
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Fig.2. 2-Dimensional model of perpendicular mag-
netic recording system with pole type haad
and double layer media. Width of head is 0.4
mm, air gap length is 0.5 mm. Underlayer is
made by Permalloy, its thickness is 5 mm. Re-
cording media is made by Barium ferrite, its
thickness is 1mn.(H. : 875 Oe, B, : 1684 G,
S :0.96)
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Fig.3. Flux pattern produced by magnetization of

single transition.
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Fig.4. Recorded pattern of magnetization. Repro-

ducing head will move along the AB linc.
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Fig.5. Reproducing process. Head moves above the

transition region of magnetization. The flux

inside the head changes rapidly.
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Fig.6. Change of magnetic flux density inside the
head coil. Head moves along AB line in Fig.
3. The change of magnetic flux produces re-

producing voltage in head coil.
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Fig.7. Waveform of reproduced voltage signal in-
duced in head coil. Derivatives of magnetic

flux in Fig.5 produces voltage in head coil.

o) @Aoferoll 715 A slme) AL A}
= Ab<re] W shepell n)al g},

2¢ 7S AGIE Heste] Aldw Agdste)
338 2 FHolh 28 7L 13 9] n]R o]y
YL A=rF FAATME &2, szl A
2o VRS Soll wlalstmz 9 79 Yxge
ke A gholch.

a9 8e 1EHAel A slrmel] FFy Ao

e A S o s "okl 205 by
Zelrh, 71834l A 71E v y= 17 KFRPIR 5!
A Reom, 712HH 0.2 ARy 1.0 AnA

Aldgdch Y& Agdshe] HauAE vhebde, o

2 ) v e

7]



e Het olgshe 2 Y s=de gl
vlalste g A2 Al greloh el 4 Kol
715HF7 0.4 A oAbl Al AAHSH A7)
Z7hbshAl edomm B 7| EAA el AgHghe] A
718 AR & 4 ol 7SR ¢ 04 A<l
& o & ok

INDUCED voLTaGE [a )

INEGT CUBIENT [A)

Fig.8. Magnitude of voltage induced in head coil
according to increase of recording current.
Induced voltage saturates when recording

current exceeds 0.4 A.
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Analysis of Reproducing Characteristics in Perpendicular
Magnetic Recording System Using Preisach Model

G. S. Park, H. B. Lee, and S. Y. Hahn

Dep. of Electrical Engineering, Seoul National University, Seoul 151-742

T. D. Lee and P. W. Jang

Division of Metal, Korea Institute of Science and Technology, Seoul 136-791

(Received 17 September 1991)

Numerical method for analyzing the reading process in magnetic recording system is described.
Hysteresis characteristics must be included in numerical analysis not only recording process but also
reading process because of hysteretic behavior of recording media. Algorithm which is consisted of fi-
nite element method for numerical analysis and Preisach model considered to be more appropriate
method than Stoner-Wohlfarth model with spin curling mode for describing hysteresis characteristics
is constructed. Equations to calculate waveform of reproduced voltage is proposed. Then, this is ap-
plied to perpendicular magnetic recording systems with pole type head and double layer media. Wave-
form of magnetic flux density and reproduced voltage induced in head coll is obtained. If the record-
ing current increase In recording process, magnitude of reproduced voltage in reproducing process
saturates. From this saturation curve, value of current which produce maximum voltage can be ob-
tained.



