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Abstract

We propose a self-aligned and double recessed technique for GaAs power MESFETs application.
The gate length and the wide recess width are defined by a selective removal of the SiN layer using
reactive ion etching (RIE) while the depth of the channel is defined by chemical etching of GaAs
layers. The threshold voltages and the saturation drain voltage could be sucessfully controlled
using this technique. The lateral-etched distance increases with the dry etching time and the source-
drain breakdown voltage of MESFET increases up to about 30V at a pinch-off condition. The
electrical characteristics of a MESFET with a gate length of 2 #m and a source-gate spacing of 3
3 um show maximum transconductance of 120 mS/mm and saturation drain current density of
170-190 mA/mm at a gate voltage of 0.8V.
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Schematic drawing of the epitaxial
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Fig. 2. Schematic drawing for the fabrxcatlon process of power FET using by the self-aligned
and double recesses gate process.
a) cross-sectional view after the chemal etch for isolation between the devices,
b) cross-sectional view after the formation of source and drain,

d) lateral etch of the SiN with the mask of photo-resist,

e

(a)
(b)
(c) gate recess etch of n™ GaAs layer after the removal of SiN by the dry etch,
(d)
(e) wide recess etch of n* and n GaAs layers with the mask of SiN,

(f)

f) cross-sectional view after the deposition of the gate metal on tge self-aligned and
and double recessed wafer,

(8) cross-sectional view of power-FET fabricated by the self-aligned and double
recessed gate process.
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Table 1. Double recess condition of specimen for

power MESFET,

1st SiN® | 1st recess™ | 2nd SiN*(SEMta) ond recess**
#2001 | 30% 32 (9}350m) [70% 14 252 (2k200nm)
#202 | 302 274—("«}75nm) 452 14 252 (°F200nm)
#203 | 302 | 272 (%75m) |70% 14252 (2F200nm)
#204 | 30% | 272(%75mm) |1207 (720nmE A ) | 1252 (2F200nm)

*Dry etching condition of SiN:CF(20) +0,(5) at 200W
**Wet etching condition: NH,OH (20) +H,047)+H,0 (973)
etching rate—150— 180nm/min at RT
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Fig. 3. (a) The plane view and, (b) the cross-scetional view of power FET fabricated by the seif-
aligned and double recessed gate process, The SiN of 160nm-thick was laterally etched
to a width of 720nm from the of gate pattern by the dry etch at a power of 200W for
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