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Fabrication of SOI Structures For MEMS Application
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Abstract

This paper describes on the fabrication of a SOI substrate by SDB technology and electrochemical
etch-stop. The surface of the thinned SDB SOI substrate is more uniform than that of grinding or polishing
by mechanical method, and this process was found to be a very accurate method for SOI thickness control.
During electrochemical etch-step, leakage current versus voltage curves were measured for analysis of the
open current potential(QCP) point, the passivation potential(PP) point and anodic passivation potential. The
surface roughness and the controlled thickness selectivity of the fabricated a SDB SOI substrate were
evaluated by using AFM and SEM, respectively.
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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. 1C 10. Sammple

11. Magretic stir-bar 12. Hot plate

13. Reflux condenser

Fig. 1. The configuation for electrochemical etch
-stop.
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Fig. 2. A fabrication process cross-sectional
view of a SDB SOI substrate by electro-
chemical etch-stop.
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Fig. 3. Current-Voltage characteristic curve of p-
type Si at electrochemical etch-stop.
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Fig 4. SEM picture of a cross-sectional view SDB
SOl substrate fabricated by electrochemical
etch-stop.
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(a) TMAH 5 wt.%.

(b) TMAH 10 wt.%.
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(d) TMAH 20 wt.%.

Fig. 5. Flatness varations of etched-stopped surface
according to the concentration of TMAH at
electrochemical etch-stop.
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Tab. 1 Roughness analysis results of Si surfaces
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(a) Mirror surface of a St wafer.



(b) Electrochemical etch-stoped Si surface.
Fig. 6. AFM images of Si surface roughness.

o 7& X9 Hexg syl 98 TMAH
20 wt.%°] IPA @ pyrazineo] 7= o] 31ZA A
B Si ¥ AFM o|v|AE 747 vEld Rl
¥ 7@ ¥ d7dA A28 Sizlg ALdY
AFM elujxlz AF AA77t 512 mE Z2AHHY
on (bE TMAHe] IPA 17 vol%7} #7te o
W] A zpgolo A ArsEry AzRAAE S B
Hel AFM v 2 BF AAY|7t 548 mE
gyt olgt & A TMAH 20 wt9solA]
A HYE ofe] YA HEF ARV 1
2~13 me HZE o, o AHAHAEE & 5
Ak 2y [PAS HUkstRay Hex A
MAHA S, AdEme] had opr| A7 Aew
2ugndl 29 (0 TMAH 20 wt.9%/IPA
17vol.%/ pyrazine 0.5 g/100m¢ o] 2} zhg of o
A A7y A4A424d Si 99 AFM ] v A
2 37 AZNE 54mE YEyd, dukdog
AEE AHS Al AMe-s pyrazined bl
tete TMAH o4 2 zhg-od] TPAYHE 37}
P& Al FT AN 84 ARE AU

(a) Mirror surface of Si wafer,

(c) TMAH 20 wt.%/IPA 17 vol.%/pyrazine
0.5g/100m4.

Fig. 7. AFM images of etch-stopped Si surfaces
according to TMAH/IPA/pyrazine etching
solutions at electrochemical etch-stop.
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