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Abstract

In this project, we designed and fabricated
a MEMS logic gate, which has the “metal to
metal” contact and can be fabricated by a
CMOS compatible process. The proposed logic
gate design can be used in “power management”
circuits to reduce the leakage current of IC
transistors. In the previous study, we have
designed and fabricated a MEMS logic gate and
its performance has been verified by
experimental results. However, due to no metal
to metal contact, the proposed design can not
integrate with other IC transistors. This project
is proposed for three years, and the goral of the
first year is to fabricate the proposed device. We
planed to achieve this goal by two means: one is
to fabricate the device by wusing Tsmc
0.35CMOS MEMS process; the other one is to
cooperate with National Device Lab (NDL) and
develop a CMOS compatible fabrication process
for this device. We have obtained some
preliminary results. More experimental work is
on the way.

Keywords: MEMS switch ~ Logic functions ~
Power management, MEMS logic gates
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Experiment parameters of the wet etch steps

Etch recipe for the sacrificial oxide

BOE/IPA wet etching

NH4F(40%)+HF(49%)

Step:
(1) Acetone + H20,
(PR/clean process)

30min

(2) BOE:IPA (9:1), 40min
(etching setp)

(3) IPA, 15min

(4) H20, 5s (remove residual

product on the top metal
surface)
(5) IPA (or acetone), 15min (rise)
(6) Hot bake (120°C for 20min)
Etchrate | (7) ~8500 (low etch rate and bad
( Amin? selectivity between al ,nitride
) and oxide)
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Experiment parameters of the wet etch steps

Etch recipe for the sacrificial aluminum

Aluminum etchant

I 80T [C]

HNO, 2.29 w%

CH,COOH 11.37 w%

H,0 13.46 w%

Initinal etch rate r0 340 um/min

Underetch 50 [um] 0.2 min

Underetch 150 [um] 1.6 min

Underetch 250 [um] 6 min

(a) LA (48) w3
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