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DIODE LASER RECORDER GIVES 1010 USER BITS PER 12" DISK

Philips Data Systems recently introduced the world’s first diode laser optical
recording system. Using similar techniques to those developed for VLP (Video
Long Play), it allows high-density recording and retrieval of data on an ultra-
compact system that employg a pre-grooved, double-sided 12" disk. The high
information capacity of 107 bits, which is equivalent to some 500.000 type-
written pages, represents a ten times improvement in capacity over the most
advanced magnetic disk pack systems currently available. The system features a
direct read after write facility plus fast, random access. Any address can be
reacheg in a mean time of 250 ms, thereby providing virtually instant access to
5 x 10 bits (the capacity of one side).

Multi disciplines make it possible

While the basic potential of lasers for optical data recording has been known
for several years, a number of problems have prevented the development of a
practical read/write system. Such a system would have to use a miniature diode
laser and a compact optical system, combined with a sensitive recording medium
having archival storage quality, and would need a high-accuracy servo system in
order to provide a fast random access facility. In other words, state-of-the-
art breakthroughs would need to be made on several fronts.

We were in a unique position to make these breakthroughs, says Dr. Bulthuis of
the Research Laboratories, because of parallel developments in Video Long Play.
"We already had the basic know-how for all the disciplines in house. All that
we at Philips really needed was a single breakthrough in diode lasers, which
came from the Corporation”s semiconductor operations, plus a matching recording
material."
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The diode laser used in the new recording system is of the AlGaAs DH type and
employs a 0,1 mm square semiconductor chip, housed in a transistor-sized
encapsulation. Despite its small size, the power of the pulsed light output is
adequate for it to replace a big gas laser and its associated modulator. It is
mounted in the ultracompact 40 gram optical system shown in fig. 1, which also
contains the electro-optics for radial tracking and focussing.

Reading and writing

A diode laser system of this type can read optical data in the same way as a
Video Long Play system. With an increase in power the laser can also write or
"burn" data into a suitable recording medium. In the Philips system this is
done by melting micron sized holes into a tellurium-based recording material
(see appendix for full details). Data written in this way can be read after-
wards in reflection. The system detects the difference between a high light
level, coming from the reflective surface and the low light level coming from
the hole, where the majority of light escapes. These high and low light levels
are converted into electronic binary signals and thus represent data bits.

Data written in this manner must naturally be accompanied by an address,
otherwise it cannot be found and has no value. Moreover the system must enable
the data and address to be written anywhere on the useful recording area if the
necessary random access facility is to be provided. This would appear to demand
absolute positioning accuracy down to the micro-sized data holes, but in fact
once again Philips found the solution by an adaptation of their established VLP
know-how.

High-speed random access

In the VLP system video data is normally read sequentially from pressed,
plastic disks. Information is made by forming a relief pattern in the substrate
of the disk having a depth of one quarter of the laser light wavelength. When
data is read, interference occurs between the areas of relief and non-relief,
which results in low and high reflected light levels.

In the new diode laser recording system there is a pre-grooved track having a
depth of one eight of a wavelength together with the address headings as shown
in fig. 2. A detailed photograph of the pre-grooved track in which data has
been written is shown in fig. 3. The optical system can therefore track along
the pre-groove, whether it contains written data or not and at the same time it
can find and read headings (for details see optical appendix). Thus, data can
be posted virtually anywhere on the useful recording area, thereby providing a
random access facility for both writing and reading.

Using VLP mastering and replicating techniques, relief headings are produced in
plastic substrates. There are 128 sectors per track and 45.000 spiral tracks,
as illustrated in fig. 4. Between headings there is the shallower pre-groove.
The recording material is then evaporated on the surface of the disk and two
such disks placed back-to-back in the sealed, air-sandwich constructrion of
fig. 5.

As illustrated, the laser light is focussed through the 1 mm thick plastic
substrate in order to provide optimum protection against dust, fingerprints and
scratches. This does not result in any degradation of recording sensitivity.
The optics read address headings, can optically track along the pre-groove and
write data into the pre-groove by burning holes in the recording layer, as
previously described. The objective lens is positioned 2 mm away from the
surface of the plastic substrate, thereby eliminating the low clearance problem
of magnetic systems.
























