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FIB Machining Characteristic Analysis according to Ga' Ton Beam Current
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B Abstract Jl

FIB equipment can perform sputtering and chemical vapor deposition simultaneously. It is very advantageously used
to fabricate a micro structure part having 3D shape because the minimum beam size of ©10nm and smaller is available.
Since general FIB uses very short wavelength and extremely high energy, it can directly make a micro structure less
than 1um. As a result, FIB has been probability in manufacturing high performance micro devices and high precision
micro structures. Until now, FIB has been commonly used as a very powerful tool in the semiconductor industry.
It is mainly used for mask repair, device correction, failure analysis, IC error correction, etc. In this paper
FIB-Sputtering and FIB-CVD characteristic analysis were carried out according to Ga™ ion beam current that is very
important parameter for minimizing the pattern size and maximizing the yield. Also, for FIB-Sputtering burr caused

by redeposition of the substrate characteristic analysis was carried out.
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Table 1 Experimental Conditions

Dwell Time 0.375usec
Tilt Angle 0 degree
lon Dose 222.222x10" No./em’
Substrate Si Wafer
Over. Lap 0%
Pattern Shape Rectangular(Length=5.m)
Pattern Width 30nm, 100nm, 200nm, 500nm, 1zm
lon Beam urrent 8, 48, 1318 pico Amp.
Beam Size ®13nm, P48nm, ©1318nm
Ion Beam Density | 0.06, 0.116, 0.168 pico Ampere/nm’
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AFM 3D topography Photograph of SEM
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Fig. 2 Result of line pattern of 30nm width with
respect to ion beam current
AFM 3D topography Photograph of SEM
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Fig. 3 Result of line pattem of 1¢m width with respect
to ion beam current

60

L AFM 339 @4 327 4
EFNE Bolo] Hsslgon), HFHog

CEEE NN
4

210
8pAY A¢ Lim AEE ¢

=2

oZ
9—‘(.
e
r i
s
=2
=
o
s

of
)
I,
Hr
e

B=)
Mo
=
)
oy

o

b
o

=
w
)
S
o I
B

px o oft N ml o poh fH o
>
of
a8
© o
<40

oA djeide
(22.222x10%)0] 29
| zol7t 7]tfE %o

c

o i 1o
& e
~

e

ox £

3.0
2.5
g
= 20+
s
h=]
G
g 15150 —mn— 1318 pico ampere
] -/ —m— 48 pico ampere
o — o 8 pi N
1 1.0+ =1.3X+1.2 @— 8 pico ampere
£
2 054 4
3
0.0 -
U b T T T
0.0 0.2 0.4 0.6 08 1.0

Nominal Line Pattern Width (um)

Fig. 4 (a) AFM results of the width of CVD line

pattem
400 T T Y T ™ T
350 4 Q=160x + 188 o “
300 4 e i
e ® 1
250 P Ta
h // /
T 200 % T p
= ./// //”/’
= 150 E
&' .;/// =180x + 80
T 100 -/ i
50 Can —x— 1318 pico ampere
—m-— 48 pico ampere 7
04 -~ 8 pico ampere i
R
e S
-50 e T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Nominal Line Pattern Width (um)

Fig. 4 (b) AFM results of the height of CVD line
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Fig. 6 Result of line pattern of 1um width with respect
to ion beam current(1318 pico amp.)
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Fig. 7 (a) AFM results of the height of sputtering line pattern

1100 v T T T T T T T T T T
=y '
£1000 4 -
&
= 900 .
b=l
§ 800 -4
= 700 —u— 1318 pico ampere i
g —we - 48 pico ampere
w 600 —a— 8 pico ampere 1
% 500 ] -4

-

£ T a
Saod / ]
2 300 ] - -
% [ 2 g
£ 200 ‘L/A E
a
& 100 R

0y T T T T T T T T T U
O 100 200 300 400 500 600 700 800 900 1000 1100
Nominal Line Pattern Width (nm)

Fig. 7 (b) AFM results of the width of sputtering line patterm
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