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Abstract

Trench capacitors with four different structures were fabricated using plasma and reactive
ion etching techniques, and evaluated using their C-V and I-V characteristics. The results shows
that the two step plasma etching technique is the best method to fabricate the trench capacitor
because of its high breakdown field ( ~ 7.75 MV/Cm) and good step coverage. And the fixed
oxide charges are comparable between the trench (3.6 x ElO/Cm2 ~7.5x ElO/sz) and the
planar (4.5 x ElO/Cm2 ~6.5 ElO/sz) capacitors.
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Fig. 1. (a) Process sequence, {(b) crosssection of

the sample.
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Table 1. Dry etching conditions for trenching of
the single silicon.
CONDITION METHOD GASES PRESSURE/POWER
A plasma one step F115+SF6 80mTorr/800watts
B plasma two step | Ist step ! SF6 | 80mTorr/800watts
20d;F115+SF6 | 80mTorr/800watts
C RIE ane step F115+SF6 | 200mTorr/1, 300watts
b RIE two step | st step : SF6 | 200mTorr/1, 300watts
2nd; F115+SF6 | 200mTorr/1, 300watts
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Tabie 2. The fixed oxide charge characteristics

of various capacitors,

Method

Fixed Oxide Charge (Tox—1, 0004 )

Plasma one step

(4. 896—6. 580) X E10/cm®

RIE two step

(3.611-4. 669) X E10/cm®

Plasma two step

(5.930--6. 866) X E10/cm®

RIE one step

(4. 895 7.510) x E10/cm?

RIE two step

(3.611—4. 669) X E10/cm?

Planar capacitor

(4.492 - 6. 369) x E 10/cm?*
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