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Fabrication of Electrostatic Chucks Using Borosilicate Glass Coating
as an Insulating Layer

Wi, olx ¥
(Jaecheol Bang, Ji-Hyung Lee)

Abstract

This study demonstrated the feasibility of tape casting method to fabricate soda borosilicate
glass-coated stainless steel electrostatic chucks(ESC) for low temperature semiconductor processes.
The glass coatings on the stainless steel substrates ranged from 100 gm to 150 pxm thick. The
adhesion of the glass coatings was found to be excellent such that it was able to withstand moderate

_ impact tests and temperature cycling to over 300C without cracking and delamination. The
electrostatic clamping pressure generally followed the theoretical voltage-squared curve except at
elevated temperatures and higher applied voltages when deviations were observed to occur. The
deviation is due to increased leakage current at higher temperature and applied voltage as the electrical
resistivity drops.
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Fig. 1. Schematic diagram of the apparatus for
clamping pressure measurement

3. 23 ¢ n&E

3.1 HAE-FETI7| T 2ol HEA

ESC7F FA1ZF 2188 4 ln id S54%
Hol7] faME AdEy FHAFT7H 09 #
g Aol Ao} oz EY4 7&d v
o] dolg AR AAT? FEFE HMAME A
Hol A AT dLAol FAH7 A 3
2 Aol Aok (6] HAF Z=EAHA
2 asE ARE AFgATA HEGEA $
3 AFA}EF A, oo uwt HAF
I 49309 A" o) FAHHE AR A}
g9k ol& Fig. 201 debd AlWolMe dwEz
AR o zmr el & o ok &7k depAo] A
3 glo] A& F&Y Ml 214938 Hgstn Alr’r.
AAZFA 2074 E FE9 d33Ass 5
x 109 Ceoln 2gQa22d F470 oa:rgzl
A%Es 11 x 10%Ccezs 2 o7t AT,
29 dRFAF7E 7] B2 Felde 45&
go] AA Hol 238 dFFeY VAH 3
of U4 7@ Rez Yot 300Ce FAE &
E=uztiy A3 39 FHAME Fdoly
Zrzepd o] wAyElx] kel

- 391 -



BSGonss

a8 2 AUEFAY fE/2H A A22H AH
A9 FARAA AN u] A3,
Fig. 2. SEM micrographs at soda borosilicate

glass/stainless steel interfaces.
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Fig. 3. Clamping pressure of soda borosilicate
glass/stainless steel ESC at various
temperatures.
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Fig. 4. Dielectric constant of the soda
borosilicate glass coating at various

temperatures.
14
2] ®
g - BSG Coating
E 10
3 n
2
s 8 ]
& ]
4
& 6 ]
e ]
- 4 ™
2

T T T T T T T T T
] 50 100 150 200 250 300 350 400 450

Temperature (°C)

a3 5 LZRsgtd wWE &oEaatd e
A71u] A &,

Fig. 5. Electrical resistivity of the soda
borosilicate glass coating at various
temperatures.
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