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The double-pulse laser annealing system with two
solid-state green lasers were developed. Using this
system, innovative laser annealing processes for
LTPS TFT (Low Temperature Poly-Si Thin Film Transistor)
of LCD(Liquid Crystal Display) and for high perfor-
mance power transistor, IGBT (Insulated Gate Bipolar
Transistor) were developed. The double-pulse
method is the technique where two lasers are irradiat-
ed with the delay time of several hundred nano sec-
onds between them. The system is characterized by
the high pulse energy stability of 0.5 % and the pre-
cise delay time control with less than 3 % fluctuations
to the laser pulse width. They help to effectively con-
trol the time evolution of process temperature, which
contributes to the improvement of device perfor-
mances. Applying this technique to the crystallization
process of poly-Si films for LTPS TFT, high field effect
mobility of 600cm?2/Vs comparable to that of single
crystal TFT was obtained. And for the backside acti-
vation annealing process of IGBT, a deep pn junction
of 1.8u m with high activation ratio of more than 80 %
were obtained without thermally damaging the circuit
elements on the front face.
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Measured laser pulse profiles with double pulse irradiation (Left) and measured time evolution of temperatures on Si wafer with various delay time (Right)
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Recently, heavy-iron therapy has proved effective in
cancer treatment and become an important means of
treating the disease. To expand the spread of this
excellent treatment technique, it is necessary to reduce
the size of the system. We have developed and produced
a new injector for this system in cooperation with the
National Institute of Radiological Sciences in order to
improve the injector for the system. The injector con-
sists of an ECR ion source and two linacs: RFQ and
DTL. For DTL, we adopted the IH acceleration structure
and the APF focusing structure, and created designs
for their optimization. We conducted an acceleration
test with ion beams and accelerated carbon ions to
4.0 MeV/nucleon to identify the required performance.
This is the world's first practical DTL adopting the two
methods at the same time. Its development enabled
us to drastically downsize the system.
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We have been engaged in the production of cyclotrons
for many years. PET (Positron Emission Tomography),
which has now become the core business of our com-
pany, is one of the technological applications using
the cyclotron. This report introduces a large-scale
cyclotron system currently being built at RIKEN, and
describes an RF acceleration system for the intermedi-
ate ring cyclotron. The RF acceleration system con-
sists of a resonator (acceleration cavity), which accel-
erates ions, an amplifier, which supplies electric power
to the resonator, and an RF control system, which con-
trols the voltage and phase of the resonator. The report
also introduces an overview of these components.
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In late years, the PET examination by FDG begins to
spread widely even into general hospitals. We have
delivered PET medicine production systems, to more
than 80 facilities and get a favorable reputation from
customers, because of their stable performance. We
have worked on the development of the cassette type
FDG synthesizer (F200) as a system that can be accept-
ed even at those ordinary hospitals and provides sta-
ble performance with simple operation and short syn-
thesis time. The basic specifications and features of
this synthesizer are: (1) FDG synthesis yield 60 + 5%
(EOS), (2) radiochemical purity 95% or higher, (3) FDG
synthesis time within 30 minutes, (4) synthesis prepa-
ration time within 15 minutes, (5) alkali hydrolysis, (6)
a stable yield through pressure control in the reactor,
(7) simple preparation based on cassette exchange,
(8) reduced operator exposure in two rounds of syn-
thesis through a separation-type refining column
shield, and (9) a compact and lightweight design. This
report introduces this new FDG synthesizer and
describes its actual performance after the delivery.
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[0 8FCFDG-PET has spread rapidly in the cancer diag-
nosis. On the other hand[J **C[Methionine is paid atten-
tion as one of the PET drugs that may help cancer
diagnosis byl '8FCFDG. Due to its short half-life,
repeated preparations of] **C[Methionine, two or three
times a day, are generally required for the routine PET
practice. Although the automatic synthesis devices
fof] X1C[Methionine were developed, it was difficult to
supplyd **'C[Methionine two times a day or more. [] e
developed a methionine synthesis system that was
able to supplyl 1*C[Methionine two times a day or
more, and a new methionine synthesis unit. The new
synthesis unit is able to synthesizell *'C[Methionine
efficiently without HPLC preparation and evaporation
in a short time. The new methionine synthesis unit
and system are more useful for the routine synthesis
of] 1*C[Methionine.
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Positioning system driven by linear motor

Precise motion and positioning system is a very impor-
tant component in manufacturing equipments for semi-
conductor and flat panel display devices. Most of con-
ventional manufacturing equipments have used servo-
motor and ball-screw drive method to obtain position-
ing accuracy and stability. Recently, as requirement for
higher performance including positioning and scanning
motion capabilities increases in particular semiconductor
and flat panel display applications, the use of new drive
methods with linear motor has been increased. This
paper describes evaluated results of characteristics of
servomotor/ball-screw drive method and linear motor
drive method, in particular, regarding the performance
including accuracy and stability of scanning motion
under constant velocity command.
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Many years have passed since SiP (System in Package)
was developed in order to materialize high-density
system as typified by present-day mobile electric
devices. We can already see in the market the electric
devices, which have 5 to 9 stacked chips. As such
SiPs are too complicated to keep good molding in
many cases, the compression molding is grabbing
people's attention in these years. The compression
molding, which has less resin flow and has great
advantage for filling resin to narrow space, is not only
advantageous for molding SiP but also environmentaly
friendly as it does waste few materials. This report
describes the technical advantages of the compres-
sion molding process over the conventional molding
method, and the SY-COMP system, which has enabled
the compression molding process to be achieved.
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