Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 14, No. 4, pp. 263~268, 2001.

el7t "iojo] A o] MUjesty AMZAFHA EMo nlx=

Effects of Applied Bias Conditions on
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Abstract

This paper describes the effects of applied bias conditions on electrochemical etch—stop
characteristics. There are a number of key issues such as diode leakage and ohmic losses which arise
when applying the conventional 3-electrochemical etch-stop to fabricate some of the MEMS(micro
electro mechanical system) and SOI(Si-on-insulator) structures which employ SDB(Si-wafer direct
bonding). This work allows to perform an in situ diagnostic to predict whether or not an
electrochemical etch-stop would fail due to dicde-leakage-induced premature passivation. In addition, it
presents technology which takes into account the effects of ohmic losses and allows to calculate the

appropriate bias necessary to cbtain a successful electrochemical etch-stop.
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1. WE(working electrode) 2. RE(reference electrode)

3. CE(counter electrode) 4. Potentiostat

5. Plotter 6. Ag/AgCl
7. Pt mesh 8. Teflon holder
9. PC 10. Sample

11. Magnetic stir-bar 12. Hot plate

13. Reflux condenser
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Fig. 1. The configuation for electrochemical
etch-stop.
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Fig. 2. I-V charactenstlc curve of p-type Si
with Au/Cr electrode at electrochemical
etch—stop.
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Fig. 3. I-V characteristic curve of p-type Si

according to Al electrode size at electro—
chemical etch-stop.
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Fig. 5. Typical I-T characteristic curve ocurred
electrochemical etch-stop.
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Fig. 6. Typical leakage current characteristic
curve of p-type Si according to applied
voltage.
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curve of pn junction diode according to

applied voltage.
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Fig. 8. (a) I-T characteristic curve at electro-
chemical etch-stop and (b) schematic
presentation of etch-stop step.
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Fig. 9. Cross-sectional SEM image of SDB

SOI substrates fabricated by electro-
chemical etch-stop.
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