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Abstract

This study demonstrated the feasibility of using tape-casting followed by sintering as a
low~cost alternative for coating glass-ceramic or glass film on a metal substrate. The process
has been successfully wused to fabricate a glass-on-stainless steel and a
glass—-ceramic-on-molybdenum electrostatic chuck(ESC) with the insulating layer thickness
about 150 pm. Electrical resistivity data of the coating were obtained between room
temperature and 5507TC; although the resistivity values dropped rapidly with increasing
temperature in both coatings, the glass-ceramic still retained a high value of 10*° ohm-cm at
500C. Clamping pressure measurements were done using a mechanical apparatus equipped
with a load-cell at temperatures up to 350C and applied voltages up to 600V; the clamping
behavior of all ESCs generally followed the voltage-squared curve as predicted by theory.
Based on these results, we believe that we have a viable technology for manufacturing ESCs

for use in reactive-ion etch systems.
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1. Introduction
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2. Experimantal

21. A8 9 Ax3FA

A28 ESCO AdZog AlE3 ZAFF(SEM-COM Co., USA)Q ZAL 51% Si0s, 24%
MgO, 21% AlLOso. 2N, E3FA 57 v Z A3 AN 244 463 4.1 ppm/Tol¥. 950TC
A 37t A7 A, Zo] o] E(cordierite) o2 AR sttt o] ESCY F&AZV|H22E B
JrHEg Adgoen, 2453 L 93t &R JUAE 44 of 5pme] FAR A=
=& 4t ¢4, 28wy d93ATE 248888t 47 2 5 ppm/To2N BHELE
Hoola AR E AFSTHLHE FAAAG. 42§ ESCY HAFo2E 2F2E7 70
0CQl AR A (Nax0-By03-Si0z, SEM-COM Co., USA)A 3 & F&7|doz2E 2HUH
2298 Agsigel. ZF ESCe HEE JERE PVBA HQciA2d"s 8= £33
(slury)E el 2 @ &, Hlo| T2 o8 Z 57199 200 me] FAZ =XHAY 23 sHF
/&2 g5 ESCE 10%H2+90%He 7104 2% 950CR2 3217, fal/2dHddl22dg ESC
E grFdA &% 700CE A% 2489t 22 5 Ad2e HEEE Eol7] Y3t dul
(polishing) % # B (lapping)S 3FHLoH, ddF9 HF FAE 150pm= HAh
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Fig. 1. Schematic diagram of the apparatus for clamping pressure measurement.

~170-



3. Results and Discussion
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Fig. 2. Electrical resistivity of the glass(BSG) coating on stainless steel and glass-ceramic

coating on molybdenum at various temperatures.
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Fig. 3. Clamping pressure of glass-ceramic/molybdenum ESC at different temperatures.
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Fig. 4. Clamping pressure of glass/stainless steel ESC at different temperatures.

4. Conclusions
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