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Abstract
The semiconductor industry is one of the most important industries in
the world, and Taiwan has the highest share of semiconductor wafer
production globally. However, most of the critical light source
equipment required for semiconductor wafer manufacturing in Taiwan
relies on imports, and there is also a lack of corresponding experts in
this field. However, the laser-produced plasma (LPP) EUV light source,
which is required for the mass production of advanced processes, is not
affordable to a single enterprise or R&D team due to its complexity and
enormous investment costs, and its end-use applications are limited to a
few high-priced products. Moreover, EUV light sources are still needed
for applications such as inspection. Therefore, this project aims to
construct the key technologies required for the development of
semiconductor light source modules in Taiwan, mainly based on the
discharge-produced plasma (DPP) mechanism, whose complexity and
cost requirements are simpler and cheaper than those of light sources for
mass production, which is suitable for independent research and
development, and to further explore the DPP light source for the future
of the cutting-edge applications with great potential (e.g., defense,

aerospace, automotive, biomedical and medical applications), We will



further explore the application of DPP light source to the future highly
potential cutting-edge applications (e.g. national defense, aerospace,
automotive, biomedical, etc.) such as small-lot wafer production and
manufacturing, EUV light source and its application-related technology
research and development platforms, the development of EUV
inspection equipment, and the investigation of next generation
beyond-EUV light source, so as to enhance the competitiveness of

semiconductor equipment technology in Taiwan.
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Inteﬁs;ty (1e-7 J/cmZ/AAS/Hz/srad)
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27 3 TAEH A L[5]
stainless

Cu Mo W Ti Si C  SiC steel
Binding energy Ey [eV] 35 68 89 49 46 74 6
Mass M [u] 63.5 96 183 48 28 12 20
Atomic number Z [1] 29 42 74 22 14 7 10
Temperature of fusion 6, [°K] 1356 2893 3683 1941 1956 2773 3103 1773
Thermal conductivity At [W/m°C] 384 120 150 22 150 150 47
Density Penat [e/em?)] 89 103 193 45 23 21 32 7.8
Specific heat Cm [J/g°C] 0.39 025 0.13 052 0.70 0.80 0.48
Latent heat Ly [I/g] 205 375 192 394 1786 360 272
Rate of erosion Y 1 37 30 34 25 20 12 14
Sputter erosion [0 cm*fion] 44 47 54 44 40 12 15
Critical energy density e.; [Mem?] 12 20 28 04 15 2.0 0.7
3. ¥k bR RIRVENE ERERA 4 RE

b bk IRIEEE 2 R

BORAR S MR g 23

B A g AL G0 d AR bk

AL TRAST I ARG TR
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Capacitor bank
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EUV laser plasma source

»

curved multilayer mirror

flat multilayer mirror
CCD camera

to CCD
Imaging mode

ML optics

Tilt & focus stages

Classic FC mode

™, Linear 3 fiter movement

Junction diode

(b)
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¥ Statistics
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W st o USB-4065 w %

A DCowent ¥ o

Bl 23 AXUV100G v k£ LED P& & pJ3#

38




] 24 PI-MTE:2048B X-ray CCD(} ) ; % i & S/ (™)
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Product specifications g FERROXCUBE

A YAGEO COMPANY

core Toroid 74/39/13

Effective parameters
Parameter value Unit
o Z(I/A) | core factor (C1) 0.8 mm-
Ve effective volume 34300 mm?
Le effective length 165 mm
Ae effective area 208 mm2
m mass of core = 170 g/pcs

Epoxy coating DC isolation voltage 2000.

- b =

'
a1

Maximum operating temperature of the coating is 200°C.

Core data
Cores Material Al (nH/turns?) Al tolerance pe
T74/39/13 3c11 7010 4 25% = 4300
T74/39/13 3094 3750 * 25% = 2300
T74/39/13 3E10 15500 + 20% = 9500
T74/39/13 3E27 8970 4 25% = 5500
T74/39/13 3E6 (IE10-M) 15500 % 30% = 9500
500 MBW266
—25°C I
B —100 9C e
(mT)
400
300 /’
200 ///
100 GI/
o
-25 0 25 50 150 250
H (A/m)
Fig.3 Typical B-H loops.

Bl 31 7 47 frdh S An B AR
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Metglas Alloy 2605C0

B. (T) 1.8
AB(T) 3.4
Hs (A/m) 3
PF (%) 4 pm insulation 70
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Alloy Density (g/fcm?) 7.56
Thermal Conductivity (W/m®°C) 9
Magnetostrsiction (ppm) 35
Electrical Resistivity (u-ohm-cm) 123
Continuous Operating Temperature (C?) 125
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