HZTADFEI A A25d A3E (2008d 39)
Journal of the Korean Society for Precision Engineering Vol. 25, No. 3, March 2008

=T @ olix|Y o=

FIB-Sputtering 7|33 87| &

b

zeT, &y

[=]

e

HE7tE 7lE

BEE, Ol4%, HHF

FIB-Sputtering Process Technology and Its Application

Eun Goo Kang‘, Byoung Ryul Choi’,

Key Words : FIB-Sputtering(J 40} 2% 47}, FIB-CVD(H & ol2d F&), Micro/Nano mold(P}o] A2/ x
# &), FIB Processing Technology(FIB7}3 &4 7] %), FIB Application(FIB 3-8 71%)
1. M8 FIBY] ol21d chdgh Foke] E84A77H U
ox oz gus JYPHA o, ot 7hF Ay
HZ vlolag2rtEriEc] JEEHO YkrtFy) 2A49 JFRTE £ AA FARAY ol
w22 ko] A&HT gloy, o]F Yl 7| A7 By & zlo] @dolrt. Wt vlE, dE, 78 %
T R AN F Ve FEE goly ol2u e Tl AT o ZhEFHIEA Y] 7sel
o] &% rlola2IFE B YkrtF 7ligd tid B Be Atel e m nt kAR FIBY 7M€ ©
g4 diFH 3 vt ol2d J|&L 7]1E v Hog @2 iAol AAHHDL jled, ol F5&
AHE 7o g JEEa s _77‘-73%37}%1 &3 g 4 e Udezes 28 AFRE B3 € W
MEMSE 7|¥to g X]EQEI Ae mlolaz b FRAL EA 2 E EREAY, ThaA Y o]
1€ 9de Bgste] 39 wAtEe 1 7Fs 8t HE HPAA TEHE 88 JHE B B E Tt
OE AE ol v, 4, fY F MzlFlA A 718 7IAZEE 2 A7 grles
AF7F Ls AP n o, FdAE dA 5% 13 /b F u ARGt S sk Wl
&8l Aol AFHI Qe Aol FIB A9 Agrsn gloy
A0 vlolaz 9 Yxgdde 334 JhFo o] §4-% FE&EFEE AR Y

FIB-Sputtering 38 % ol AMEE AAFAY, &
= FIB-CVDEA#H Zo] AEE 4o} La)= =54

of F T AASEE, E@ @ AulolA B o2
44 & dthe FHOE I8 o8 BEY BUD

2ok Mg A7yt AYgHn Jrp! 53,
FIB-Sputtering®} gt A77 B2} &3] o) &
A3 glew, FIB-CVDETHE AAd 7334
g F A7 "Eolrh

*

FAANeATY T I
Tel. (032) 850-0309
E-mail : egkang@kitech.re kr

23

Won Pyo Hong*, Seok Woo Lee  and Hon Zong Choi’

FIBE A7 &€&
& JFEEAY v 238 8-E dAFel EF 7t
53, HEAQA AtEl2 vle]3 2 A, AFM Tip,
Uiz 39, DVD 29, vlole H Fo] gtk
AR E R 25D 3ol F/HE o|F U,
32 3D 7 EHﬂ Bl @dgaa o’ 2

B

=EE o]z FIB/ME7ed Bag 7B F
AN 29 gES dA4 FIBZIEFRE71&9
T AHEE ANEa gon, B = S B

FIBEA7 &S ATdte AFAANA B 283
A A dFe Tgol HIE upeh



ZeF - HAE - TdR

oM. HUE - BTAYIRNA A5 AT

2. FIB 287|g 2

2.1 FIB 387|& /2

FIB 718X 7)€ Zd-& ¢d A9dA Fig.
13 2ol 372 9] 71%F0] FAld £40] M58
Wi thFdt §82ofo] B g W Rﬁdﬁ 7}
A1 glvks Aol 53, vlojz g BE 713 A
olof o3t §a+7} Hrted Aes %E%E}.

Ztzy 71% F2 $&EOLEE FIB-Sputtering
o B¢ 1’41 T TEM BEA23 9z 3 59
A L9 ]%%1'4'. %3 FIB-CVDY Z$-& 14
H 329 BFol BRI FoET o
o] Implantation®] 7%= vj¢ FH2Q X Ty
AEo] dF ol gH1 oy AF o] &HE FH

e ot}

- Spaltering

‘ Croys sectiotilig Protection i

Ton dopiig
TEM sample ‘Wiring
Muskless lthography Circuit Modifteation
Milting, Cut, Hole

Fig. 1 Three Major Functions of FIB Technology
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(b) vector scan method
Scanning Procedures

FIBY 7}1¥& H&d ol2we
2 2Y Foz A TERAHY 7}%
olff F2 ALEEHE Lol
Fig. 29 Zo] F 7kx7} AL8 "} Fig 2(2)9] %

7bd ®ol AlgsE= wholm  Raster scanning

24

methodo| T}, #H2 & A 2H] 250dE A JHo 4
HAA AYEHY Helo] PFAE RE YANE MY
gt MERAT WS FASAY AwA| 7= 9
o2 HEL et ol A2 e £ A
€ 97 93 FHAE FAlEY, B ge
24P R A JHF £E HoA BT £ 9l
o}, U—}E}/ﬂ Fig. 2(b)} 22 vector scan 20| FIB
7FEEFAR A AFREE FAoltt FIB 7+3FH o A}

-8—517: -rﬁ U B 2 Area lon Dose (No.jem?),
Dwell Time (usec), Ion Beam Current (pA), Focused
Ion Beam Diameter (nm), OverLap (%) E°]t}. o]
ol B& stebuleirt EAEY, Yo 57 Ax
7b A AEHE Terig 2 nEoh o)F Area
Ion Dose ©HAHT ol&FL  Yulsio,
FIB Sputtermg E= FIB-CVDY F&d&d 4%
o], Ion Beam Current®} A&t 718 &

°ﬂ C‘ﬂéoﬂ AHG €T o] ¥re] gejvE EE sbE
FAUES T8 JFE v d, ol g /e
A€ og Ao dgstnzt o

_!_ET‘]’ FIB 7}%%’-7{61)\} uqxh:} o]izmal:(area
ion dose)2] A4t lon Beam Current®} Dwell Time
R Area Step Sizeoll 98] Al4tEold 4= tharea
ion dose = ion beam current area dwell time/area step
size). 283 W 2709 £ E(Beam Speed)=
Area Step Size9} Area Dwell Timed] &8} AlArs o
X th(beam speed=area step size/area dwell time).

Fig. 3 FIB7}F 34 (EE oA Fa 314
A= _;q/\m 2o, o)leu QAL 2
A agzmoltt Ha WA () 2 FAF
AX L 2(1-5)9) JEHA o Fig. 3
2% (d1)3 VAN (a1)9] W&o IL’rY’f]r
N JAarzte] EAste RS

s}

ﬁﬁﬁmlo

37‘:1!-
—

1.
Eag

)]

=
Lh_
=

o)
m]o

o P o B R ook

¥
o

B bt it o

Fig. 3 Focused Ion Beam diameter with Incident
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Table 1 FIB-Sputtering experimental conditions for

Taguchi’s method

Level Factors 1 Level 2 Level 3 Level 4 Level

Tilt angle (deg) 0 15 30 45
Dwell Time (usec) 0.375 2 4 6
Overlap (%) -30 -10 0 10
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Fig. 5 Plot of meam value by Taguchi’ method in
FIB-Sputtering process
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FIB-CVD and FIB-Sputtering processs

(www.fibics.com)
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(a) Annealing Temp. = 1000°

(b) Annealing Temp. = 1400°
Fig. 15 Photograph of hot embossing process results
using micro mold by FIB-Sputtering process
reported by Youn (AIST)
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