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Design and Fabrication of X-Band 50 W Pulsed SSPA
Using Pulse Modulation and Power Supply Switching Method
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Abstract

In this paper, a X-band 50 W pulsed solid state power amplifier(SSPA) is designed and fabricated for radar systems.
The SSPA consists of a driver amplifier, a high power amplifier, and a pulse modulator. The high power stage em-
ployes four 25 W GaAs FET to deliver 50 W at X-band. To meet the stringent target specification for the SSPA,
we used a new hybrid pulse switching method, which combine the advantage of pulse modulation and bias switching
method. The fabricated SSPA shows a power gain of 44.2 dB, an output power of 50 W over a 1.12 GHz bandwidth.
Also, pulse droop < 1 dB meet the design goals and a rise/fall time is less than 12.45 ns. Fabricated X-band pulsed
SSPA size is compact with overall size of 150x105x30 mm’.
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Fig. 1. A method of pulsed SSPA.
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Fig. 2. Proposed pulsed SSPA.
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Fig. 4. Drain switching circuit.

A st= power MOSFET 422F9} power MOSFET 24
A5 FE387] 93 MOSFET driver, &7+ 2.2 nf
T E=S AFE TEe] A A AANAEHE F
Adth Power MOSFET 2= A% AF{ €38 1
#3te] Vishayjit 2] P-zHL* MOSFET¢! SUDS50P04-
13L& ARG T4 AFAEH Y &) Fiat
A O™ SSPAS] &8 HAE wl$ F pulse droop
S 7HA HEE A-e AA VL o] Foj Aok gk

[jikd

2 Y-S FA87] 93 4 AGAIHY L3
2 (1)E o] &3t +& 4 Qi
_ X Ty
av 10

A7, e AF AR, Tpo B2F dve AY
W3leks Yepdoh Z2oA A AY 9 V) pulse
droop 1 dB, F AF 15 A, B2Z 10 usZ 7MY 3}
o T4 ANAE Y %2 ALstE oF 168 uFe] #
o AtE 23 AAIE g oA e oA ¢
ROE AA AL wxlE I 8ke] 400 uF SR
ARt

. Pulsed SSPA MZ & =3 Zxt

2 =rolA Ak JEE slolBeE HE W

S AME3te] 7)EEk X-thY pulsed SSPA TAEE
I" 50 ZABATE I8 5ellA B upe} 74

o pulsed SSPAE 15 27| 1% 1
g A9E 29

5 FE7E )

l-mﬂ
N

SRS

#
EEE

3 2
2 3L =
@ SE7), 1E



e

k|

25W GaAsFET X4

RF INPUT ©

Pulse Bias
(Drain Bias)

Gate Bias I

DCHY
fEESuES]]
Enable Signal

J% 5. 50 W pulsed SSPA A=
Fig. 5. Block diagram of 50 W pulsed SSPA.
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Fig. 6. Fabricated driver amplifier and pulse modulator.
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Fig. 10. Measurement waveform of peak power meter.
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Fig. 13. Rise/fall time characteristics vs. frequency.
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Table 1. Performance summary of X-band 50 W pul-

sed SSPA.
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