High-Power GaN-HEMT Amplifiers for W-CDMA Wireless Base-
Station Applications

3 2010 4
3 GaN-
HEMT GaN-HEMT
3
GaN-HEMT
GaN
Abstract

The third generation of mobile communication systems is predicted to soon achieve higher
transmission rates, and the fourth generation of such systems is expected to be
commercialized by around 2010. For up-coming high-capacity base stations of the third
generation, the power dissipation and size of transmitter amplifiers need to be reduced. To
meet these needs, Fujitsu has developed a gallium nitride based high-electron mobility
transistor (GaN-HEMT) capable of high-voltage operation. By combining a high-power
amplifier built using this GaN-HEMT with a digital pre-distortion system, we can satisfy the
system requirement for high efficiency. We have also fabricated GaN-HEMTs using large-
diameter, low-cost conductive substrates that are suitable for mass production. These
devices showed sufficient performance for bass-station applications and operated stably
under RF stress testing for 1000 h, indicating they are close to being put to practical use.
In this paper, we describe our recent progress in developing GaN-HEMT amplifiers.
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Fig.1-Trend of down link rate of mobile communication
system.
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Fig.2-Comaprison of Material parameter of gallium
nitride (GaN) with conventional semiconductor
materials.

FUJITSU.56, 4, (07,2005)

SiC SiC
GaN
HEMT
1980
GPS
IT
GaN HEMT -3 a
GaN AlGaN
2
2 GaN

iy e

0606660606 eﬂeeeeé

066666606 eﬂeeeeé

2 2
GaN GaN

a b
-3 GaN HEMT

Fig.3-Schematic view of GaN high electron mobility
transistor (HEMT).
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HEMT. Fig.5-Electrical characteristics of GaN-HEMT.
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Fig.8-Stress test under overloaded RF input.
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