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PR Coating for Electron Beam Lithography of Cylindrical Mold and Measuring Coating
Thickness of It using Measuring Tip

ro

LR 28 2 5% ©HS 08

mjo
ok

oz ™, AF", HF'
Seung Woo Lee'*, Jeong-O Kim', and Jeong Suh’

1 o2/ AHFY LI 8EA| AR =5 (Nano Convergence and System Research Division, Korea Institute of Machinery & Materials)
< Corresponding author: Isw673@kimm.re kr, Tel: 042-868-7147

Manuscript received: 2011.9.14 / Revised: 2012.4.9 / Accepted: 2012.7.14

Process conditions for generating nano patterns handle different process according to the pattern
characteristics, and different process data according to patterns in questions. To efficiently find
optimal process conditions for generating nano patterns, process data by experiment is needed
consideration of the pattern characteristics concerning the equipment. In particular, coating
methods of a cylindrical mold differ from it of a flat plate because of viscosity of coating materials.
Also the coating thickness affects nano process and pattern line width. So coating method of
coating thickness for cylindrical mold is very important on nano pattern generating. In this study, a
method is proposed for coating Photo Resist through the spray in order to coat cylindrical mold
and measuring the thickness of coating using measuring tip considering the size of cylindrical
mold because there is no method in the existing SEM. The proposed method is applied to a real
printed electronics system to verify its accuracy and efficiency.

=}

Key Words: Electron Beam Lithography (& Xt2l 7t&), Cylindrical Mold (R E& 2 &), Photo Resist (ZZA|), Spray
=

Coating (A= 20| Z &), Measuring Thickness (51 5d), Measuring Tip (538 &)

L M& 7] 93 FeFdorE AN gihady, v
AZTAY = thoFst spEwylo] glon o & A
2Bzl @77 skl wheh e AlES A4 gy wee e s bR
171538, A8, A¥sE AP vk = wol A}gE= wholth Az 2 iA1= PR
Al, ARAGA, t)=Zeo] L Fstazte] Azt (Photo Resist) 2%, A& =3, &4 (developing),
Sole 71 B A% aTd wEt Ywerls o4 (etching) 59 FHo] Basty, Baet L
o] HgH 7Er)Ee] 2 FHI gk HIToe HE L 7gaty] s 2 2AA HAo %
438 TP Yuedds Adste] 958 =% 7lo] F& | ojol st} PR ZE Y FAE xid
Atololl A FHAA xS Ak Wl o A7lE AAste .4=EA, 95% 5%l PR
A olE AMHA Zlmelet ok AR = ¥94% AR A2Yste Wi FAS S48

e A FQ8 84 F9 shtE 98 FP9 = Ao] wjo =32
e s ke sl vedde sbeel BoATdlAT Awdsl gl o Fug



October 2012 / 1145

THE 458 S0l o PR ol g g
7 Yndge] 3718 AAsE I€TAE =4
ot S Alekskalt

2. Electron beam lithography & 28t 75 24

AR e AR me JHd dz2E §
sto] FA vwvlE d9le] HAow JEAL
AL, Azl me FdA #@Egd 2 wEe {4
248 ¢ o] v e AEUez JES YA
g 4 Qo wmek A gAaadd] P e
a719 1% WE sk d"e] we s %
A g §e WAs dEHY srlde B
AlZbo]l Ao E B R FAA ] E Fof W HiE
A AzxE vk=A3 AL, MEMS &2F A2, Y

2l Z

= * Time
Spin Coat “RPM

PMMA Resist | . Amount

W *Voltage
e-beam * Current
R | oo e
EEEEER l *Ross
T Develop resist ;ﬁz ofliquid
Si Etch
._1,

27 Remove resist

Si
Fig. 1 e-Beam lithography process
Ay Paess 4 gel AbgEE
PR =& PMMA (polymethyl methacrylate)=A] &

1
2

ARle] ZAbE 79 PMMA W9 38t A
b dojubAl Hrh '] AgS A
WFHE-ah= resist o] whet @] A resist o A
9] polymer chain ©] #AAEA EE AHE
Aol wet ¢ F2 F49Ee] Addd. &

resist © MRS A, E2 SR B2 Wl

5ol ola] dwle] AR W B gE

E
N

THA = resist = AAH o2 e A S T1A]7]
Hiol AFFstaa e @Y 2 S8l ge
resist & A4 3lojoF dhe}S

A w=ge] A e Eo A v Azt
e 7HEA7E ez o3 JhEE A
Agdsrs o] Fon HAE 4
okt & S| Vb 9AE E2 (dose) FOE
Aol resist off FAFH O] REE& Ao w resist
o] aFA Ak W dad »L
7lolth. o= 7FE7]e AFE o= A
o= AL AZF FF St
Fo 2 AF @I =EAgrol vlEsta JA7 =
gl 7]el W] gk},

@7 (developing) &> HARo] ofsf Wste
resist =& AA}E ZOZ BE MIBK (methyl

¢

isobutyl ketone)¥} IPA (isopropyl alcohol)®] &3H=S
ol ARE3th olw Tod AL LN EF
T T ARt wek sjee] AR FEdE
U Table 1 & AN EFEo WE el 3k
S vl Bt MIBK 9] =7t HS5E diE
of F|FEE FOAAT AT ol =
PR o :gFAet A AR B ARl
ofsf e =t dFgFe werh dF A
G- FAAA R Aol wge] glom, HAel A
Wajo]l siee] 74 =Tt Eob mAE sES
Tag F Add

Table 1 Relations of blended developer and pattern
resolution/throughput®

Composition . Sensitivity/
(MIBK : IpA) | esolution Throughput
1:1 high high

1:2 higher medium
1:3 very high low
1:0 low high
AT s AA gaady] e oA
Harol ol A%Y FAel U@ 2L YWY oE
o el we ZEFAY 4L fF ATE
]

N

=
EXH9 focusing 70| °]dHY 4 300 nm T
719] 495K PMMA += ¢F 15 nm 27]9] &S 74
g 4 9o, 50 nm A9 ZH FAE < 10 nm
Aro g Fdd ¢+ Jdub’



ol

IREUZEs|X A 297 103 pp. 1144-1148

October 2012 / 1146

3. 358 289 PR 1Y U FHZSF

3.1 A=go|& o| 8% 1E

St A ATt upel o] A AT
A== AAR Q] stigmation, focusing ¥ PMMA 2]
FAO wEt g B AT HEH 9%
d F3e Zo] 120 mm, 27 50 mm Z7]0]EE
719 23 HE (spin coat) W ZELS &7}

% Stk 53 PR ZY A FS BHo] e
SUIES 0§48 PHoZE A%F FY =
Yalols Aget gk web sxee] w%
% olgetel 454 FPol PR THYHE Yol
Besith xxee] BAe g% Aoirts (2
28 Apgels oAl WA ol

E H

Fig. 2 & 7]&9 2AIE HAdA 3 &=
of W& 950PMMA A resist (2-7% in Anisole,
MicroChem, 5¥)9] ZEF7] 545 vekd Ao
t}7 o] PMMA & HIi= 25T A 10.8£0.8 cst =
Aoz FeHolr] A2 type ) 4§ 4000 rpm
A 1000A F7= IR = 54 7HAa 9l

12000
10000

8000

6000

4000 e — A7

Film Thickness (A)

2000 o
) - . A2

0 T T T T T r
500 1000 1500 2000 2500 3000 3500 4000 4500

Spin Speed (rpm)
Fig. 2 Thickness of the coated resist according to the spin
speed (RPM)
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Fig. 4 Structure and position with measuring tip of
cylindrical mold
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Fig. 6 Measuring of coating thickness using ellipso meter
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