











layers. The main pole film was
then subjected to anneal in a
magnetic field, and finally, the
upper coil layer was formed.
Fig. 5(b) is a photograph of the
main pole film and thin film
coil of the prototype head. The
pitch of the thin film coil is a
large 20 pm, to facilitate head
production; there are 10.5 coil
turns, the coil length L. is 200
pum, and the length L, from the
coil to the ferrite core (the
return path core) is 80 pm. The
main pole film was of thickness
0.3 um, and the track width was
200 pm; the film was of Co-zr-
Nb, with an anisotropy field Hy
of 5 Oe and an initial
permeability p; of 2500, The
thin film coil material was
copper, and SiO, was used as the
insulator between the thin film
coil and the main pole film.
This prototype head was used
together with Co-Cr/Ni-Fe
double-layer media in actual
read/write experiments. Fig. 6
plots the ratio of the readout
voltage from the thin film coil
to that from the wire coil,
normalized by the number of coil
turns, against the distance Iy
from the main pole tip to the
thin film coil. The solid line
represents the measured results
for the prototype head, and the
broken line was obtained by FEM
analysis, setting the initial
permeability of the main pole
film equal to 2500, in
conformance with the parameters
of the prototype head. While
there is some difference between
the measured and calculated
results, we see that the readout
efficiency of the thin film coil
rises in comparison with that of
the wire coil as the distance 1L;
is decreased, the ratio of the
two reaching 1.7 when L; is 10
pm, thus confirming that adding
a readout coil to the main pole
film does improve the readout
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Fig. 6. Ratio of readout
voltages vs distance Lj.

efficiency.

However, because the head
trial-fabricated in this work
has a large thin film coil pitch
of 20 pm, the distance from the
main pole tip to the ferrite
core is at least 290 um, and the
absolute value of the readout
efficiency of the thin film coil
was 15 an_p/(um-(m/s)~turn).
The main pole-driven heads we
are currently using mostly have
a main pole length of from 50 to
100 pm. As the thin film coil of
the head we are considering here
is exclusively for use in
readout, it should be possible
to reduce the coil pitch to
about 3.6 pm or so. If both I,
and L, are 5 um, then it would
be possible to wind a 25-turn
thin film coil about a main pole
of length 100 pum. Moreover, the
authors ordinarily use main
poles with an initial
permeability p; of about 5000.
Under these conditions, FEM
analyses reveal that the readout
efficiency per turn of the thin
film coil is 30%, or about
double the efficiency of the
wire coil.

IV. Readout Voltage from
Perpendicular Heads

Fig. 7 shows measured values of
the normalized readout voltage
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both the thin film coil and the
wire coil are used together, a
high readout voltage,
essentially of the same
magnitude as that obtained from
the above thin film
perpendicular head, can be
expected.
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