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(Submicron Patterning in Electron Beam Lithography
using Trilayer Resist)
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Abstract

The PMMA/Ge/AZ trilayer resist decreased proximity effect of backscattering electrons
and corrected pattern distortion in order to form deep submicron patterns. In the
experiment, the proximity effect is decreased by 11% and 30% for the case of 0.9um and
1.7um AZ, respectively, in trilayer resist compared to monolayer resist. Also, the EID of
240A Ge film is smaller than that of 5004 Ge film by 36%. 0.1um line/space was formed
in the 2000A PMMA layer with the condition of dose 330 #C/ecm® and of 150sec of
develop time in MIBK : IPA (1:3) developer.
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Fig. 1. Formation of Tri-layer resist and
pattern transfer.

2. Az B3-5H

ArZzbspulel A=) g3} EBMF10.5%34| &
ARL3le] #1.3) o] PMMASA, dose™ A
7rg w7dsle] A9 Tetsdch o, Gew
9ol HMDS* 2] & 3l PMMAE X sl #-¢
s Ae] x| Estog HMDSx =& AJ=hslsle
o Aol gk TAls AyER] edsteh

(o]
271

e

" 1. PMMA-A] =3} FA =7
Table 1.Conditions of E-beam litho. using
PMMA.

T AESF TAUSE F3]
PMMA 2000A / 1000A
EHT 30KeV
Beam Current 05nA
Beam Diameter 60-70nm

Dose 270~-390uC/cm”

Developer MIBK:IPA(1:3)

Develop Time 60-180sec

Softbaking 90, 120, 140C
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Table 2.Conditions of pattern transfer on
Tri-layer resist. (RIE conditions)

R FAUS 54
Power 50,70,80,100 W
Pressure ~ 107 torr
Ge layer | CClaly 20 sccm
RIE 0O, 4 scem
Gas i I Q. 5~20 scem
AZ layer He 10~40 sccm
RIE I (o] 5 scem
Nz 5~40 sccm
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Fig. 2. EID according to AZ thickness.
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