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Wideband filter-power amplifier with integrated filtering characteristics
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(1. School of Electrics and Information Engineering, Liaoning Technical University, Huludao 125105, China;
2. School of Institute of Microelectronics of the Chinese Academy of Sciences, Beijing 100000, China)

Abstract: In order to meet the needs of modern wireless communication systems to the direction of broadband, integration, low cost and
high performance. Based on the theory of collaborative design, a wideband filter power amplifier with integrated filtering characteristics is
designed by using the self-developed RF-LDMOS device. A “T-type” prematching network is designed to enlarge the transistors
impedance and a wide-band filtering network is formed by integrating the load coupling microstrip lines. The continuous wave test results
show that in the frequency band of 1. 2~2. 6 GHz, the saturation output power is more than 40 dBm, the drain efficiency is greater than
45% , the power gain is about 11.5 dB, and the second harmonic inhibition ability is —62 dBc. When the average output power is
32.5 dBm, ACPR is better than —37 dBc in the range of frequency bands. In this design, the power amplifier has the function of
amplification and filtering, and the relative bandwidth is extended to 74% while the circuit integration is improved, which is in line with
the needs of today’ s wireless communication system.
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Overall filter circuit topology
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Table 1 The impedance value by the loadpull system

$i %/ GHz Zsource Zload Pout/dBm PAE/ %
1.0 2.90+jx5.01 11.88+jx10.71  42.14 66. 95
1.4 2.31+jx1.77  7.09+jx9.45 41. 84 65.70
1.8 1.65-jx1.58  6.61+jx8.33 41.43 67.36
2.2 2.54-jx2.88  5.20+jx5.37 41. 80 65.87
2.6 2.52-j%3.39  4.77+jx4.85 41.24 63.31
3.1 2.42-jx4.62  3.85+jx3.66 41.39 62.25
3.4 1.89-jx5.59  3.23-jx2.87 41.18 62. 16

2.3 HEIEIT

1) % Hi DC B FE s 1

FEAA B DT C PR B AR PN ES R N[BT 4 TR % DT G
X 4% P TG e 99 265 R 08 0 485 A B, AR TR (R 2
[ LDMOS HLBE BT R, m 4 | 5 D)2 1Y LDMOS 1Y fx
FEBHAT 5 6T 7 14 S 3 R BORE(E B8 &, fh 2.2 1 AT A

LDMOS J33R 5 B BT E R , 4% -5 08 Il X 4% DU e 25 77
MR R I U5 B8, AR 5 S B 1 S A R

P4 i DURC L B A

Fig. 4  Output matching circuit topology
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Table 2 Microstrip line parameter initial value
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test results at different frequencies

ACPR and average output power
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frequencies at saturated output power
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