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rsRBY-—244X(m), mRBVYXOERTH 5B,

- lens

Cs.Cc. m
H2—8 1BOBBLYIAX%R,
ﬁﬂﬁ%%%%?%%%®ﬁéu,@2—9%%?;5w5>?>v-v>xaﬁ%v
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(a) Au (b) Si (c) Be

Secondary electron image with Ad*, Si and Be* FIB

energy: 200 keV le : 10 pA
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BIUFFARBEHRB 4 -3WTRRALODER—TH B, THHB, 1 ymFEDCM
SELIZFELTHLY, 100kev®Ga®FIBac;atl.0'x10‘7ions/cni F:l
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Wize
®5—1 a#LtMOSFETo#uﬁzxix—ao
SUBMICRON MOSFET PROCESS
Type N-Channel Enhancement
Gate Length 0.3, 0.5, 0.8 micron
Device Gate Oxide 20nm
Parameters
Channel Doping | Boron, 7 x 10*ons/cm?
Source-Drain Arsenic, 1 x 101Sions/cm?
Exposure 100keV Ga, 1 x 10'7ions/cm?
G_ate Resist CMS, 1 micron thick
Lithography
Developing Oxygen RIE, 10 Pa, 0.4 W/cm?
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Alignment Mark Transistor

Field Oxide
Si Substrate

1. Active reglon definition

Photoresist

2. Resist patterning for alighment mark

3. Alignment mark formation by isotropic etching

Polysilicon

(o Vs

Gate Oxide
Resist (CMS)

4. Alignment mark with resist coated
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Mask fabrication Y.Watakabe | J.Vac.Sci.Technol.

1 | for VLSI using an | T.Kato Vol.21, No.4, o1 TR
electron beam A.Shigetomi | Nov./Dec. (1982) o5 2 7
exposure system H.Morimoto | p.1005-1011
Technologies for T.Kato Microelectronic N

2 | electron beam Y.Watakabe | Engineering-Vol.1, W1
direct writing K.Saitoh No.1, Sep. (1983) W2 3

H.Morimoto | p.69-90
Submicron pattern | T.Kato J.Vac.Sci.Technol. w1

3 | fabrication by H.Morimoto | Vol.B3, No.1 2 3

focused ion beams | K.Saitoh Jan./Feb. (1985) 3T
H.Nakata p.50-53 B4

An impregnated- H.Onoda Proceedings of the

electrode-type H.Morimoto | 10th Symposium on Ion

4 | liquid-metal-ion T.Kato Sources and Ion- M2 AT
source applied to J.Ishikawa Assisted Technology,
microfabrication T.Takagi Tokyo, 1986

: (The Research Group of
Ion Engineering,
Kyoto, 1986) p.27-30
A computer- T.Kato Proceedings of the
controlled H.Morimoto | SPIE, Electron-Beam,
experimental FIB K.Saitoh X-Ray, and Ion-Beam o
5 | system W.Watakabe | Techniques for W2
Submicrometer
Lithographies IV,
Santa Clara, 1985
(SPIE, Washington,
1985) p.146-151
Mark detection T.Kashiwaki | IEEE Trans. on
technology in H.Morimoto | Electron Devices, 0 2 %

6 | electron-beam S.Takeuchi Vol.ED-31, No.10 T

direct writing K.Saitoh Oct. (1984)
Y.Watakabe | p.1403-1407
T.Kato

Detection of H.Morimoto | Appl. Phys. Lett.

7 1 alignment signals Y.Sasaki Vol.46, No.9, May o2 m
for focused ion H.Onoda (1985) p.898-900
beam lithography | T.Kato
Microfabrication H.Morimoto | Proceedings of the
using focused ion T.Kato International Ion 2 E

8 | beam system K.Saitoh Engineering Congress g? 2 e

Y.Sasaki - ISIAT'83 & IPAT’83, | " ° ™
H.Shibata Kyoto, 1983

T.Kato (IEEJ, Tokyo, 1983)

S.Namba p.777-780
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Submicron pattern T.Kato Proceedings of the
fabrication by H.Morimoto | SPIE, Electron-Beam, % 2 i
focused ion beams H.Nakata X-Ray, and Ion-Beam 3%
9 Techniques for 4
Submicrometer
Lithographies IV,
Santa Clara, 1985
(SPIE, Washington,
1985) p.188-195
Characteristics of H.Morimoto | J. Appl. Phys.
submicron patterns Y.Sasaki Vol.57, No.1, Jan. 3 B
10 | fabricated Y.Watakabe | (1985) p.159-160
by gallium T.Kato :
focused-ion-beam
sputtering
Focused ion beam H.Morimoto | Microelectronic
lithography and Y.Sasaki Engineering Vol .4, %3 %
11 | its application K.Saitoh No.3, (1986) p.163-179 %4 -
to submicron Y.Watakabe B
devices T.Kato
Unique resist H.Morimoto | J. Vac. Sci. Technol.
profiles with Be H.Onoda Vol.B4, No.1, 9 4 5
12 | and Si focused ion Y.Sasaki Jan./Feb. (1986)
beam lithography T.Kato p-205-208
. K.Saitoh
T.Kato
Low noise GaAs Y.Sasaki Inst. Phys. Conf. Ser.
MESFETs fabricated | H.Morimoto | Vol.79, No.9 (1986) @ 5 1
by focused ion H.Onoda p.487-492 =
13 | beam lithography M.Kobiki
M.Komaru
Y. Mitsui
O.Ishihara
T.Kato
A GaAs metal- H.Morimoto | J. Vac. Sci. Technol.
semiconductor H.Onoda Vol.B5, No.1,
field-effect Y.Sasaki Jan./Feb. (1987) 5% 5 A
14 | transistor with a Y. Mitsui p-211-214
mushroom gate O.Ishihara
fabricated by T.Kato
mixed exposure of
focused ion beams
Submicrometer-gate | H.Morimoto | IEEE Trans. Electron
MOSFET’s by the K.Tsukamoto | Devices, Vol.ED-34, -
use of focused- H.Shinohara | No.2, Feb. (1987) ® 5%
15 | ion-beam exposure M.Inuishi p.230-234 :
and a dry T.Kato
development
technique
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