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A study on PDMS mold fabrication using thermal embossing method
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Abstract Injection molding using plastic materials was expected to mass production of structure with nano pattern for
low cost phase. The PDMS mold was produced easily and uniformly by using thermal embossing. Quartz master for
embossing method was made using electron beam lithography it had 100-500 nm size of line and dot type. The PDMS
mold was produced after a brief hardening process and the master removal. The results show that various patterns are
successfully fabricated the nano scale.. The replicated mold would be useful a stamper fabrication for injection
molding.

Key Words : thermal embossing, PDMS mold, nano pattern

1.M 8 7HE masterd] dTHAEH ARG ZEjEE

(prepolymenE F-Z3}e] ThEo] Xth, 2] AEAA

o A3 TERES UE § dE TEE e 7 AREE dElAEvZE  PDMS(Polydimethylsiloxane),
oA WA FFol Frh A ¥E|LTHWE  Polyurethane, Polyimide, 7}ZWhE-E Navalac 74| 5
o] §3lod 100 nmETE Z717F 2 AL T=E v Utk PDMSY] B 7HA] AAE AZE elangtuelA
E Bud 71ede EAZ 2467 gl vlarx 2FFY ddd rRES vuEad fE8sit A U4
B AL 9EiME A2 wES Az Holok 3tk 2 PDMSE dHLEWIRZ J1F HH diiHe
FEQ) YT 2EL AR A8 £ZE giae 2 We Wil dx e vAge B39 v
gk v4 T2E AF7ec] AEHT Juk £AZE FERY BAA7] 4 FREERRE 44 FEt e
glaagme] ERdE U=z Hiaa@E¥mano Tk F OAA 5F2 AW AFAUAIZE 21.6x107°
imprint lithography)(1,2], €4 &Y (soft  Im2 Wil o} o BEE BHS AT
lithography)[3-4], =ABE iAWY (capillary T F2E ZFeiue HPiddez AEA deth
lithography)[5]e1H} 943 A8 ¥ (soft molding)[6] = [6,7]. ©]#3+ -3t 54 wjF-] LOC(Lab-on-a-chip)
e o] AN ) BH FR2FZE 71 59 O¥ S22 Aol shEdtth B LOCS] Al
= dYiER AEY FEE AZE ﬂ/\lﬂ'-ﬂﬂ 2ol ol M T d He S AsiMe A
Ao A Qo) BE B Bx oy p2E 7he] 34 o] A ojof it} ofzgt AEAM =
71E] Wol AM-HEUW Aoy felg sHehe
AP L A A ey We 7 w7 v el flojA FHAIE Al

T S, ol ol4= A7te) P3G AMgel FhsE Fel

of

223



=2t ls e =i A Al5E A33, 2004

HALY S2gS AR 3= Locd) g A7t
s} 2= Qlth embossingS BAHe] EH B
2o MAaFRES YUY AF)e Hlgo] IA X
WZA o] gol o g fuet 7)ot HE A
7Fel Hl§o2 wMEA ks AL 9B ¥ T
AT FH Aol B B4 Fo] 7129 Ao
v felet go] tiE7] wiiel olol tidt A7 A F
A AP et ol ZIAZRRoIY BEA) JlFe s
ARE o Ade] ZWE Fo AFARI F
o] E&H We] 71X & AAS I vjA] 72E) ZEo
7t 2ME F JEF JT) o) 2L QBS o)g3]
o 3335 A7 ¥ ABo 2 RE PDMS 2 HUE
Waoz o]t} o]2§t embossing Wole @
£ ©o]%3 thermal embossing F2FH UVE o]&st
UV embossing W] 9t} UV embossing®] 73-$ &
HSTE|9} Aligner 2 I=7F & PRo] o @ Byt of
Yzt 29 AZE Eire B9} seed S FAE
7198 A Azt FHo| Wask Ao AW
thermal embossing ©] 73-% PDMS EH 9ol BlZ seed
& FAYCEAN FAY s E o8 F Ue FH
o] AUt}

2 dMe PDMSE ©]&3t thermal
embossing A2 ZE 100-500 nm =27]9] ewjEo)
e PDMS E=E Alglsle] A A=) ez )

A

Y 3L v SFs9c PDMS BT ArEd

8L AR AEAEEA ol8EHE 2HHE ASY B
Aoz AFEA.

2.4 H

Wirdl8E zh= PDMS(polydimethylsiloxane) 22
A A3 AFAZ7(jisicorl, j-DV02)E ] L-H ).
E-beam ¥Z37](43HE, SHC-350-CR100)E PDMS
o] ¥9 Auv $& SEsideh Al pPDMS B=9
A ge] 42 239 A 3 Field Emission Scanning
Electron Microscope(JEOL, JSZM6700F)S. & EHE
A}

Thermal embossing 3382 #15ld A48 9FHE e-
beam |2T2ZHE o] &5t Y 7|HEol CrE HE
3 stgen HE ZolE 130 nmolth U sjEe] =
71% 100914 500 nme]™ B4 A3} A9 Py
olt}h. Fig. 12 vi= H€lS zhs 99 Jn|3e
2 32 FHL e

e " AAE 93td ARgE A4 PDMSe
Dow corning’t8} DC 184 A 3-H2|&3) A3E 9]
3k DC 184 Bolt}. DC 184 A9t BE 9:19) H|&2

224

Fig. 1. 49 dute] HdnA of=)A] (X100)

#d3HA EFsdnt. A4 PDMSe 712 E AAS)
A8l AFAZ7)(107 tom)E AHEEIETH Yegdo]
EF A PDMSO AAHEE 71E2 AAS £ 22
Az719A 3087 70°CE 233 A7 ¥ A9 B
A1 Zt}. thermal embossing®] €' ¥ A7 1=FS 9]
#] e-beam E@FFH7IE o83 seed S ZF3HAT)
F3o AME ABEE A7=FY FAEL Nish Au
F3 E=o & FAo] HEE A HA HE Fogs
Ni-Cr & ARt Ni-Cre Ni¢k Cro] H]go] 8:2
ol HAYE I3 Au Fo| 10% FE2U 10A&
2213, Au 2 100AE S AFAYEH7]
2 239 HAFEL 5 Q |tk Deposit rateE 47|
#8227 + 3 Q 2 thickness RUEIS ARR-3IT)
e =H Q] Fo]7} 130 nmo] 7] W] =F-& 1% Au
%2 10nmZ F339t}. Fig. 2& PDMS 2= A&
7] A% FPIEE 2o F3 Ut Fig. 2-32 PDMS
E2E AFsE 3AES AF £45 Uekith

3.d3 N g

Fig. 4~7< thermal embossing®- 2 A}2t€l PDMS &
EE Micro scope$t Field Emission Scanning Electron
Microscope(FE-SEM)S ©]-&3l] #23t 43S e}
Wk A8 F4-2 100914 500 nm7bA Q] AEE 7t
€ line?} doto]™, mastere} WS negative IO Z
viredjEle] AA & olFR S-S HoET Fig 4
= 9989 HHEo] U3 PDMS Bz ArlES



Thermal embossing 3782 ©|-8-%+ PDMS mold A 2Hef] &3t A+

Pattern size 100 nm to 500 nm

Embossing PDMS

Remove master

- .

Au layer deposition

Fig. 2. Thermal embossing 4%

o)

: BEe o AES] 3717}
Q%% Ure}bﬂv} Fig. 55 300 nm & 7¢
EM #& Aol uHEM io}
298 nmZ. & E}‘Ri_x_ L2= 2nm ©]t} Fig. 62 400nm
Zol2] dot ¥4-& FE-SEMog &3 Azfolt) =
Y WS 4277 418 nme] ZolE Uehdth A g
Ble} si R} 2A7F & o= embossing A 2 S
71x9] gk A9 A AN LFoly Fgd s
Aelt}. Fig. 7& 7129 line#t dotg ©]FojA T3t
He thA e G919 d9 B4E embossingdt EH
< FE-SEM2& #2351t dajolt}, sjEle] AP} vl

3

A Z o]RoHLE & F Utk
4.4 B
Thermal embossing ¥ 22 #ztd e 2=
© O3t AEZ3 2olE 7R3 9o, 71E By

$ 34 gol 7ad ¥R Aol s B
91tk PDMS B=ol Al el s ol
ek AFolut A, 58 5] Lab On a Chipolh

225
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Fig. 5. 300 nm A #4te] FE-SEM o] =R (X 7000)
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