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A Split-Type Optical Head Using 680 nm Laser Diode
for High-Density Magneto-Optical Disk Drives
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A split-type optical head equipped with a high-power visible laser diode has been developed
for high-density 3.5” magneto-optical disks. A diffraction-limited optical spot whose diameter
is 0.97 ym at the 1/¢® the maximum, about 209% smaller than that of present head, are obtained
on the disk. Compatibility of read-out performance with the current magneto-optical disk de-
signed for 780 nm optical heads, read-out characteristics in 1.2 gm narrow track pitch disk and
read/write characteristics using 90 mm commercial-type optical disk drives were examined. In

a result, Carrier to noise ratio of 47 dB or better was achieved at a 0.8 gm mark length.
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Table 1 Specifications of the developed head.

Item Specification

Wavelength : 680 nm
Laser diode Max. power: 30 mWew

Aspect ratio: 2.5

NA:0.55
WD : 1. 245 mm
Aspherical molded glass

Objective lens

Size: 1.0 ym (1/e?)
Aberration : 0.04 Arms

Optical spot

OQutput power 9mW.w (Max.)

Actuator

Sliding & Rotary

Moving Part
Objective Lens /‘\//\
Mirror -

~
>

|
i Fixed Part
_~Half Wave Plate

~.
v

Power Monitor

\~: Collimator Lens

o
\>
\

680nm Red LD

Photo Det. for F'S

(b) optical path layout of the head

Fig. 1 Developed split-type optical head equipped with a high-power red laser diode.
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Fig. 2 Light output power versus injection
current characteristics of the developed red laser
diode in the continuous wave mode.
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Fig. 3 Light-intensity profile of the focused
spot in the tangential direction.
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Fig. 4 Three-dimensional plot of the wave
front aberration of the focused spot.
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Fig. 5 Frequency spectrums of the read-out signals obtained from two kinds of

heads.
on the disk was 0.77 um.
and a 0.55 NA objective was used;

A glass disk was used and the mark length of the prerecorded signal
(a) A developed head with a 680 nm laser diode
(b) a conventional head with a 780 nm

laser diode and 0.53 NA objective was used.
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Fig. 6 Frequency spectrums of the read-out signals obtained from two kinds
of the heads. A PC disk was used instead of the glass disk and the mark length

of the prerecorded signal was 0. 77 gm.
laser diode and a 0.55 NA objective was used ;

(a) A developed head with a 680 nm
(b) a conventional one with

a 780 nm laser diode and a 0.53NA objective was used.
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Fig. 7 Reproducing characteristics of the devel-
oped head. Carrier and noise levels as a func-
tion of the readout power are plotted and the
reproducing characteristics of the conventional
head is shown in comparison.
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Fig. 8 Frequency spectrum of a readout signal
obtained with the developed head and a narrow
track-spacing disk. The track spacing was 1.2
um and the mark length of the prerecorded
signal was 0.77 yum.
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Fig. 9 Self recording-reproducing characteris-
tics of the developed head. A conventional 90
mm disk with a 1.6 um track pitch was used
and 0.77 um marks were recorded on the disk.
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