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Structural Analysis and Manufacturing of the Integrated System using lon Beam

Kim, Seong Keol*

[

L Abstract [

AE

Generally, the integrated system using ion beam consists of 4 major parts, which are SEM, FIB, nano stage, and
chamber. Among them, the nano stage and the chamber are designed and manufactured. The whole systems are
integrated. Also, FE models are built to perform modal analyses of each part and the whole integrated system with
a commercial program. Through these analyses, it is found that each part and the integrated system are very safe
against vibrations including external excitations from ground and any others, because their natural frequencies are

much larger than frequencies of external excitations. Also, isolation of ground induced vibration is considered.

Key Words : Integrated System(E-gHA| A8, SEM, FIB, Chamber(?48]), Modal Analysis(:2=3]4]), Ground Induced Vibration( X%}
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g 9 AARF diet P3RS Hrtehr] 93 ol BE Table 2 Results of modal analysis of SEM
4T ot 24 Seld a2 FUAAES No. of mode Natural frequencies(Hz)
FIBS} SEM 18|11 e 2e|o]]e} MuR LA Eo] ok ’ 4615
RE )43 3 CAE 48 Z2I¢S AHgstaa, 4 & 2 2:462_9
%<l FIB, SEM, 18] tie Agojx]7} ZatE o] §le A 3 3627.8
¥ Fof thete] REajil g St B3 HA FY Al 4 5,114.5
dol g ZESH A E, AZE e Ag A7 2 £5F 5 53278
ojoj A Zkztof th3t 3 A& XS, Lt AH 0]2] 9] 97 6 5,342.5
7 SEM ol 3¢ %9} FIBY) 91& 4% § 217l o) 7 72453
NE A4 BRA2R o 342wk, ; St s

€ ol8d4& +3Y F SEM, FIB, thie 2H0|Z] 1
22 WS 22 Azeto] #FA oz R A4YE Yk

-r-
-!-

2. Z} £HEQ| mE siiA & Zn}

2.1 SEMQ| 2E &4

SEM2] 3AFL Fig. 13} Zron, Zlo| 587.1mmo| T, %
7F Rio] 272 150mmolth. SEMQ] 959} i AR
o] SEM3} 79} $UsHA 2R S st E5F SEMo| ALg
= Ao SUS3040)w, ofofl digt EA1X]E Table 13 2ot

B gL £alE(solid) 845 A3l nEIYL &4 Fig. 2 The 1st mode shape of SEM
I, AAA 27 7P Qb 2491 AfE-E AEskd
t}, m=d)d ZAve Table 29} 2o, Fig. 2~Fig. 4+
A 2EFAE YeEbdh

Table 1 Material properties of SEM

Material Elastic modulus Density
SUS304 206GPa 7,800kg/m’

Fig. 1 Schematic drawing of SEM Fig. 4 The 5th mode shape of SEM
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33 23 ZEolth SEMof gt REsA Aol A o 4= 9]
0] 2,400Hz olgol A IFAFTE] A=A
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FIBo] tfa §AMS Fig. 59 200, Zolis Al 2o
Eoj7tA] oF Holk ER7Z #3led 539.lmmol, 4
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£ 34 9 & =(olid) A2 Agtel 2UBS o
A7, AAA AL A49E Husch. BESA An

Fig. 5 Schematic drawing of a FIB

Table 3 Results of modal analysis of FIB

No. of mode Natural frequencies(Hz)

1 2,118.0
2,126,8
3,7345
4,320.6
4,330.0
5,454.2
6,069.7
6,993.9
7,004.3
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Table 33} Zct.

a4 Axt Jehd HEgAFEC] oY) SEM ATt FYet
HEYPAEE Yep e, o= SEMI} FIB7 AT 9
T FAl 713 Ty 24 REY] $A = SEMT tha
g2 vehgth 3 WA 228 R A 22 FIB7Y &
Ao B R xZ3} z&of tist 12 F ZE7} 47 If
Rg59] 2ol & HolHA yehtal gick 324 REx 13
HEHol T, 49 SHE RAREE xFT 250 gk 27}
FE mrojut. E3E 73 24} H]EE EEo|n, 8219} 9
e JARER x50 250 i3t 33} 59 ZEojch FIB
of i3t ZEa)A Aol SEMETH: Z47ke] U2l ES
Eo] A Yt o, 2,100Hz o]4ofA L{F5Eol
yeha Qi

2.3 HHe] 2 iy
Auol= FIBY SEMAROlo|A A8 B AEE ol54
7)% Ui A 0jAjgh Ho] Y fel] o] glov, &

Fig. 6 Schematic drawing of a chamber

Table 4 Results of modal analysis of chamber

Natural frequencies(Hz)

1,124.7
1,326.6
1,423.6
1,548.3
1,609.7
1,650.7
1,824.7
1,863.0
1,971.3

No. of mode
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Fig. 7 The 1st mode shape of chamber

Fig. 8 The 4th mode shape of chamber
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Fig. 9 Schematic drawing of integrated system

Table 5 Results of modal analysis of integrated system
(by change of location of nano-stage, 490N)

Natural frequencies(Hz)
No. of mode
SEM FIB
1 240.04 238.20
2 292.44 291.06
3 432.54 432.41
4 442.98 442.69
5 728.50 738.64
6 952.57 935.16
7 1,088.3 1,108.1
8 1,284.6 1,338.5
9 1,676.1 1,688.5
10 2,014.9 2,000.0
11 2,031.3 2,026.2
12 2,060.4 2,058.1
13 2,099.4 2,098.1
14 2,118.6 2,111.8
15 2,242.0 2,204.5
16 2,292.7 2,287.5
17 2,314.7 2,307.0
18 2,402.8 2,391.7
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Fig. 10 The lst mode of integrated system(FIB)

Fig. 11 The 6th mode of integrated system(FIB)

Fig. 12 The 8th mode of integrated system(FIB)
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Table 6 Results of modal analysis of integrated system
{by change of location of nano-stage, 294N)

Natural frequencies(Hz)

No. of mode
SEM FIB
1 239.93 238.40
2 291.45 290.52
3 43328 43323
4 442.70 443.86
5 727.86 747.68
6 951.47 948.31
7 1,089.1 1,174.4
8 1,284.0 1,374.8
9 1,676.1 1,684.6
10 2,010.9 2,005.7
1t 2,029.0 2,0312
12 2,054.6 2,058.2
13 2,096.5 2,100.0
14 2,113.9 2,120.1
15 2,241.1 2,223.8
16 2,285.5 2,285.2
17 2,312.8 2,295.2
18 2,402.1 2,393.8

Fig. 13 The 13th mode of integrated system(SEM)

Fig. 14 The 18th mode of integrated system(SEM)
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Fig. 16 Schematic of nano stage in the integrated system
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Fig. 17 Assembled nano stage in the integrated system
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