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Abstract

In this paper, a broadband Microwave Power Module(MPM) operating at 7 - 11 GHz is designed and fabricated. The MPM
consists of a SSA (Solid State Amplifier) and a conventional TWT (Traveling Wave Tube). This combined module takes
advantage of a low noise and high gain of SSA. The computer modeling and simulation of the SSA are designed by the use
of the ADS (Advanced Design System) software. The SSA is designed by configurating the CSSDA (Cascaded Single Stage
Distributed Amplifier). The broadband MPM is measured to be noise figure 8.3 - 10.02 dB at 7 - 11 GHz bandwidh, output
power of 38.12 dBm at 9 GHz.
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<Table 1> Measurement result of TWT

Measurement
No Parameters
Results
1 Frequency range 7 ~ 130k
38.4dBm (@ 7 GHz)
41.2dBm (@ 8 GHz)
41.0dBm (@ 9 GHz)
2 RF output power 41.6 dBm (@ 10 GHz)
39.1dBm (@ 11 GHz)
33.2dBm (@ 12 GHz)
25.1dBm (@ 13 GHz)
3 Gain (10 GHz) 25dB
4 Noise figure 27dB
Efficiency
5 | (with single-stage depressed 216 %
collector)

Output power (dBm)

-4 0 4 8 12 16 20
Input power (dBm)
<38 1> TWTE 735 =4
<Fig. 1> Drive curve of TWT
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<Fig. 2> Configuration of the 2-CSSDA
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<Table 2> Design specification of the SSA
for broadband MPM
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<Fig. 3> Configuration of the broadband SSA
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<Fig. 4> Fabricated power drive stage
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<Table 3> Measurement result of the brpadband

MPM
2y | ¥EAT |5 REs | 21w
= (Noise figure) | (Gain flatness) |(@ 9 GHz)
LNA| 3.8~45 dB 155 £1dB | 135 dBm
SSA
PA | 81~102 dB 7.1 +14 dB | 23.8 dBm

TWI 248~304 dB | 236 + 1.7 dB | 387 dBm

MPM 83~10.02 dB |39.95 + 0.65 dB| 38.1 dBm
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