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Abnmer - A highly reliable and 70% highly efiirieni 
C-Bend 27W intrmally-matched GeAs FET with e total 
gate width of 18.9mm x 4 has been developed for space 
applirattonr. The newly dewtaped Hetew-structure FET 
(HFET) rwraufelly rrduees the gate leakage eerr~nt even 
for BFowrdrivr region. which is indispcnsrble to impmvc 
the power-added l tIieieney cod reliability, siotulteneeus,y. 
The him roadition, .nd the Zd b.rmenic tuning for both 
the input end output matchiog cireuib are Euro optimized 
to increase high cfiieirnry. Na failure in reliability tettt 
was absmcd under RF operation bared en the Europeao 
Spare Agrocy Spcrbiutioo (ESA) and RF werdrlVe at 
MB compression. These excellent results promise that the 
newly develoPed HFET c,” rep,.re the conventional 
trwcling-wave tube ampliticn (TWTAs) for apace 
applications. 

I. INTRODUCTION 

In order to replace the conventional traveling-wave 
tube amplifiers (TWTAs) by the solid-state paver 
amplifiers @SPAS), highly reliable and highly efficient 
OaAs FETs had been awessively developed. A highly 
reliable 50% efficiency C-Band 27W internally 
-matched GaAs FET have already obtained [I]. 
However, the efficiency of the GaAs FET is inferior to 
that of the TWTAs, though the size, the weight and the 
mechanical shook in the GeAs FET is superior to them 
of the TWTAs. Furthermore the improvement of 
efftcieocy with keeping high reliability has been 
required. in order to promote the replacement. We have 
~uccessfolly developed a highly reliable and 70% 
efficient C-Bend 27W internally matched GeAs HFET 
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simultencoorly. We have already developed the high 
performance HFET for the base station at US-Bend [4]. 
The developed FET st~ch~re was optimized at C-Bend 
operation which is based on the HFET. 

Figure I shows a cross section of newly developed 
Hetero-structure FET (HFET). The developed FET 
strocture consist of the WSi/Au T-shaped buried gate. 
AlGaAs Schottky layer and recess stroctore~ by using 
selective etching process. To reduce the thermal 
resistance, a gold Plated Heat Sink (PHS) stroctore was 
adopted on the backside of wafer. The thickness of PHS 
Au layer end GaAs substrate was 30um and 40um 
respectively. The gate length end channel carrier 
concentration wes 0.6um and I .5El7, respectively. The 
total gate width (Wgt) of HFET chip is 18.9mm which 
consists of Pcells. Each cell has l4-fingers with ISOum 
length. The chip size is 0.53 x 2.3 Immt. 
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Figure I Schematic cross section of HFET 

wth a total gate ~l‘lt” I S.Ymt” X 4. 

These excellent results are derived from the 
optimization of 2”d harmonic Nning in both input and 
output circuits [2],[3] and the bias condition. cumbinrd 
with the reduction of the gate leakage correots. 

In this paper, we describe the newly developed HFET 
structure, the dependence of the efficiency on the 2” 
harmonic phase and also the extremely stable reliability 
test results based on ESA. 

II. CHIP STRUCTURE AND DESIGN 

In order to obtain high efficiency, it is important to 
achieve the high gain and breakdown voltage 

Ill. CIRCUIT DESIGN 

In order to achieve 70% high efficiency C-Band 27W 
internally-matching &As FET, the four Ig.9mm FET 
chips were combined in parallel and the source and 
lood-pull meawement of tchip was performed by 
using the 2d harmonic tuning. We employed the 
two-stage for input and output matching circuits that 
consists of multisection quarter-wavelength impedance 
transfomten. On I” stage transmission line with low 
impedance, we performed the Source end Load-poll 
mearorement of lchip and optimized the low 
impsdance by using the 2d harmonic tuning. 
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IV. RF PFRFOKMANCL 

Ftgurc 4 \bowr the measured o”lp”l power and 
power-added elliciuncy (PAE) versus input power of 
C-band Fli’l b) using FET chip al 2.85GHr. A 
s~urauon pwcr of 4-l IdBm (17W) and peak PAE of 

70.6% war achwed wth lirar gam ul’ IJ.MB at 
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