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Towards the Development

of Future ULSIs

It is forty years since the invention of
transistors opened up the race for
the development of ever better
semiconductors. During this time,
electronics has developed rapidly
and has now become essential for
both industry and everyday life.
The need for electronics, already
both varied and complex, is expect-
ed to continue diversifying even
more quickly in the future, generat-
ing a greater demand for ULSIs with
highet integration.

One of the major existing tech-
niques for achieving higher integra-
tion is a microfabrication procedure
called lithography. Presently, optical
lithography using ultraviolet rays is
widely practiced-—-but this tech-
nique can only achieve limited inte-
gration. More advanced microfab
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Trends in Lithography Techniques

»} Minimum pattern size (umj

rication methods must be developed
to support the production of the
ULSIs of the future.

Of all the new techniques, X-ray
lithography is now considered to be
the most promising.

This method uses soft X-rays, which
have shorter wavelengths than
ultraviolet ones. Synchrotron radia-
tion (SR) has been found to be a
promising source of such X-rays,
and R&D work in this field is making
progress through the world. But to
raise SR lithography technology to
the practical level, many kinds of
facilities such as SR sources, beam-
lines and aligners will need to be
constructed, and wide-ranging R&D
activities must be undertaken on a
systematic basis. The SORTEC Cor-
poration was incorporated in 1986
for precisely this pur-
pose, making use of
funds provided jointly by
the Japan Key Technol-
ogy Center and thirteen
private corporations.
Over the ten year period
up to 1996, SORTEC will
continue to study the
development and appli-
cation of SR, which we
firmly believe will con-
tribite to. further
advances in electronics.
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SR Source Facility Designed by
SORTEC

Our aim is to achieve the application of
SR to a variety of different industries
especially to develop SB lithography to
the level of practical use. Continued
research is vital to improve the SR
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Features and Application of SR The Principle of Synchrotron  source facility in terms of stability and
SR is a kind of electromagnetic wave Orbital Radiation (SR) reliability. We have therefore simplified
which is emitted by using magnet to the design of the facility by dividing it
bend a high-energy electron beam T v IDOSORMNGER S into three components with different
traveling almost as fast as the speed of WiRL. SOROEEE~DISH, £ bl functions; the electron linac, the booster

light. The emission is in a forward direc-
tion along a tangential line of the beam.
lts features include:
1. A wide wavelength range, from visible

gt to Xotays. P M AW TITARINGK S, EFs
2. High collimation and high luminance. SOR e

synchrotron and the SR ring (electron
storage ring).
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Electron Linac\,

This component generates an
electron beam and acceler-
ates it up to 40 MeV (40 million
electron volts) before injecting
it into the boost@r syncr\wotron,
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Booster Synchrotron

This component accelerates
the incident beam up to 1GeV
(1 billion electron volts), which
represents the energy required
for SR generation, and sends it
into the SR ring.
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Towards the Establishment of SB Source Techniques for Microfabrication
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SR Ring (Electron Storage Ring)
This component stores elec-
tron beams of 1 GeV sent from
the booster synchrotron, and
emits SR at the point where
the beam is bent by the mag-
net.
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Aligner (Step & Repeat
Alignment System)
This device uses SR supplied

Beamiline

This leads the SR which is
emiued from the SR ring to the by the beamline to replicate
application equipment; e.g. mask circuit patterns on a
the aligner. silicon wafer.
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SR Lithography

Because of their extremely short wave-
length, soft X-rays undergo only slight
diffraction, resulting in less blurring
around the circuit pattern; this makes it
possible to form finer circuit patterns.
SR also has the advantage of high
productivity because of its high intensity
and good collimation.

Beamline

in order to minimize loss in the SR while
it transmits, the beamline was designed
to maintain an ultrahigh vacuum state. A
window of very thin beryllium film is
employed to keep air out. As a precau-
tion against possible damage to the film,
a vacuum protection mechanism is
provided to prevent air from flowing into
the SR ring and not to stop its operation.
Because of the way the SR socurce
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facility is designed, SR is mostly emitted
irn a horizontal direction, rarely spread-
ing vertically. The beamline is equipped
with a reflecting mirror which is oscillat-
ed to irradiate the whole surface of the
mask.

Aligner

(Step & Repeat Alignment System)

In order to manufacture the ULSIs of the
future, circuit patterns will need to be
much finer than at present. This means
that much higher accuracy must be
attained in the alignment between the
mask and wafer. To meet this demand,
we have developed a high precision
aligner and are conducting further
research to achieve even higher accu-
racy and finer pattern replication.
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In Pursuit of Ultimate Prec

SR Lithography
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 COMPANY OUTLINE

SORTEC Corporation

Address:

Established:

Total
Budget:

Activities:

Head office;

3-31-1 Yushima, Bunkyoh-ku Tokyo, 113
Phone: (03) 3836-1061 Fax: (03) 3836-1377
Tsukuba Research Laboratory;

16-1 Wadai, Tsukuba-shi, Ibaraki, 300-42
Phone: (0298) 64-4550 Fax: (0_298) 64-4589

June 3, 1986
143 hundreds of million yen

Research and development of a synchrotron
radiation application technologies

Development period :

Investors:

From June, 1986 to March, 1996
The Japan Key Technology Center
Toshiba Corp'oration.'

NEC Corporation

" Hitachi, Ltd.

FUJITSU LIMITED:-

Matsushita Electric Industrial Co., Ltd.
Mitsubishi Electric Corporation

Oki Electric Industry Co., Ltd.

Sanyo Electric Co., Ltd.

Sharp Corporation

Sumitomo Electric Industries, Ltd.
Sony Corporation

Canon inc.

Nikon Corporation
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