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Solid-state power amplifiers (SSPAs) are used in X-band (8-12 GHz) weather radar systems.  Toshiba has been developing high-power discrete
power amplifier devices using gallium nitride (GaN) high electron mobility transistor (HEMT) technology. A small-package power amplifier module
with high gain and high efficiency has been a focus of expectations to contribute to reductions in the size of next-generation weather radar systems.

We have therefore developed a small-package 25 W-class power amplifier module containing two GaN HEMT chips in series and bias circuits within

a conventional package.
the 9.3 to 10.3 GHz band.

This module achieves satisfactory characteristics of more than 20.3 dB gain and 35.8% power-added efficiency (PAE) in
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Examples of SSPA configuration
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Target specifications of power amplifier module
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Examples of inside circuit layout of power amplifier module
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First-stage and last-stage GaN HEMT chips
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Samples for comparison of newly developed power amplifier module and
conventional 25 W-class GaN HEMT power amplifier device
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Comparison of performance of newly developed power amplifier module
and conventional 25 W-class GaN HEMT power amplifier device
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Frequency characteristics of newly developed power amplifier module

54

RZ L Ea1—Vol.67 No.8 (2012)



—— HHEH
. —h— Ff3 [Ei%%% 9.6 GHz
o B BABAMIHE450%

45
<
® 40
B
5 351
R
B 30 -
)
& 25—
=
.20
1S M
o
S 151
R
R 10
H

5
0 | | | | J
5 10 15 20 23 25 30
AHES (dBm)

6. NIBEBHEBFBED2—ILOABNEE — AHJ123.0dBm
(0.2W) IZBWTHEII444dBm (275 W), LU KBEIIRHMEh
45.0 % %4720
Power characteristics of newly developed power amplifier module at 9.6 GHz

7T HEDE

X IZBWTEFIE D E R 2 25 Wk /N ) B IR €
Ta— xSz, BIRAERRETOTIICLD, kD GaN
HEMT ®DIERE LR U8 r =D %4 ZI2d B 2 &t
T&72, ¥72GaN HEMT F v 7 A A3 5E & B4l ik 2%
FHCEY, RISz THEERED 20 WP Lo 78
73, 20 dB LA EFIAE, KUY 35 % UL OB IR 5
n7z,

LB LR i FEAHWS LT, Bk R0k
FHEEICH LCEDITHIB TE L7200, S8k 28R
NOER %R ->TWL,

X#H25 Wi/ NUENEEED 1—)b

X W

FAR—% Ml X450 WGaNEJJHEMT. B ZLE x—. 62, 4, 2007,
p.42-45.

B B A "X 30W ks A AR A E N ) B A OB TE. T
HlfE5a W73 AW%E4, ED2011-140. H5L, 2012-01, #F-1%%:
W44 2012, p.117-120.

#2A & MORIYA Osamu

HEA 7T VAT oA ANAIFET A 7 T PR
<A TPREEAR TN ADFGET - SIS, BTN HRE
fRERsA.

Komukai Complex

WMFT J=— MATSUSHITA Keiichi

& V7T VAT LA ANEHIENT <4 7 O BB E .
<A 7 TP AR R O SRR E T O A0 RGT - B
e, IR RE.

Komukai Complex

@Ak —# TAKAGI Kazutaka

HEA V7T VAT AL NIRRT <4 7 YA S g,
<A 7 AR TN, ARG - BIFSICHE S TP

Komukai Complex

55




