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1. Introduction
There is a need for broadband, high garn" moderate

power level MMIC power amplifiers in the IVlk-band
frequencies for emerging commercial wireless applications.
Applications include local multipoint distribution
services(LMDs), fixed satellite services, and intelligent
tansport system(ITS).

K/Ik-band power amplifiers have been realized with
GaAs MESFET, HBT and PHEMT technologies using
various design techniques [1-3J. Because of its excellent
tansport properties, PHEMT is ideally suited for MMIC
amplifier implementation for high gain and higb frequency
applications.

The most common approach to achieve broadband gain
is the negative feedback, distributed or balanced scheme.
The negative feedback topology has a drawback of the
degradation of the gain. The operating bandwidth of the
distributed and balanced amplifier is linxited by the
bandwidth of the transmission line and the coupler [4,5J.

This paper presents the broadband power amplifier
developed for 17 to 36GHz K/Ifu-band applications.

2. AlGaAs/GaAs PHEMT
The amplifier was implemented using a commercial

PHEMT MMIC foundry (Eoncom, Korea), which
supports 0.25 um gate length technolory. The typical
characteristics of the technology biased at Vds:2V are :

G. : 475mS/mm" Idss : 200mA/mm
vP ='o-6V, fr275 GHz
Ga: l2dB at l2GHz

The device and MMIC utilize a 100-um thick GaAs
substrate, ttrough-hole via under every source for high
gain and excellent thermal properties, ffid airbridged
source interconnects.

3. Power Amplifier Design
For broadband amplifier desigrq balanced topolory

using Lange-coupler and matching network with radial
stubs were used. Radial stubs are compact in size and
have both a broadband behavior and well-defined low
impedance levels 16,77. The microstrip lines were added at

the source terminal of the PHEMT in order to improve the
fransistor stability. The power amplifier was composed of
two-stage conmon-source scheme for class A operation.
The first stage uses 2 fingers of 50 um PIIEMT to drive
second stage of 200 um device. The ioput, inter-stage,

and output matching networLrs were desigped within the
MMIC using radial stubs and fiansmission line of
microstrip stnrcture. The block diagam of the amplifier
and the photograph of the fabricated MMIC power
amplifier are shown in Fig. I and 2, respectively. The chip
size of the MMIC power amplifier is 2.16mm x 2.0mm.

4. Power Amplifier Performance
The two-stage balanced amplifier gain and return-loss

performances are shown in Fig. 3. The amplifier has an
average gain of l1.5dB that peals with l3.9dB at 3lGHz,
and rolls off to 3dB gain at 17.ZGIIz and 36.4GHz when
biased with +5V supply. The inpu(Srr) and output(Szz)
return losses are less than -lOdB. A tpical frequency
resporuie of the amplifier is shown in Fig. 4 for output
power. As shown there, the output po. wer at ldB
compression is greater than 20dBm from z+-Z$Gt{a,, ild
greater than 23dBm at 30.5GH2. Fig. 5 shows the output
power performance as a fimction of input power for
various gate bias voltages at 26.5GH2. As the gate voltage
is increase4 the output power increases a little bit better.
The power amplifier is capable of 21.3dBm output power
with small-signal gain of ll.2dB at 26.5GH2, anddraws
about l44mAwhen gate voltage is biased \ilith 0.15V.

5. Summary
In this paper, broadband (up to lgGIIz bandwidth)

monolithic IVlfu-band balanced power amplifier using
0.25un GaAs PIIEMT technolory has been denronstated.
The average performance ofthe power amplifier is l1.5dB
small-signal gain and 20dBm from Z+-ISGHz and23dBm
at 30.5GH2. This power amplifier is suitable for futrne
wireless communication applications at K/Ik-band
frequencies.
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Fig. I Block diagram of MMC broadband pow€r amplifio
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