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Tab. 1 LC circuit parameters for 7-order narrowband DB-BPFs with different center frequencies
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1/2.5 1 0.430/0.600 67.75/48.75 1/3 1 0.510/0.470 58.40/63.50
2 0.293/0.450 76.42/49.70 2 0.341/0.350 64.30/62.50
3 0.132/0.090 34,73/51.10 3 0.135/0.130 24.10/25.10
4 0.149/0.110 23.65/32.00 4 0.145/0.140 16.50/17.07
5 0.069/0.049 399.05/568.05 5 0.087/0.101 323.40/279.70
6 0.054/0.034 428.32/683.32 6 0.066/0.049 347.90/469.10
7 0.025/0.032 179.85/138.10 7 0.025/0.031 124.10/100.30
8 0.027/0.031 139.65/119.15 8 0.025/0.035 101.30/72.15
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Tab. 2 Range of structure parameters of the 3-order BPF
e Y1 y2 ¥s Vi R4 Y1 y2 Y4
BB /mm 32.5~35.5 32.5~35.5 0.5~3.5 11.0~15.0 | H({f/mm 33.6 33.1 12.4
x3 ATIMEBIRKEIN MS-Net FEEHETH
Tab. 3 Number of neurons per layer in MS-Net used for 3-order BPF
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Fig.8 The comparison curves between the desired(dash lines) and estimated

(solid lines) frequency responses of the 3-order microstrip BPF

designed with the structure parameters in figure
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Tab. 4 Range of structure parameters of the 5-order BPF

EROE X ¥1 Ve Vs yi ¥s Ve ¥ ¥s Yo
BB VG /mm 2~4 10~13  1.6~2.4 6.5~10.0 25~29 3~7 2~5 41~8 4~8
Bl /mm 4.0 9.9 2.2 7.4 28.0 2.8 4.8 6.6 4.0
x5 ATSHTEIRERMN MS-Net FEEHETH
Tab. 5 Number of neurons per layer in MS-Net for 5-order BPF
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Tab. 6 Comparison of the different optimization methods
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Tab. 7 Capacitance values at different center frequencies range of ABW and FBW

C./pF C,/pF Cs/pF LM% /GHz ABW/GHz FBW/ %
0.033 5 0.062 9 0.033 6 5.45 5.3~5.6 5.50
0.042 2 0.080 7 0.042 1 4.85 4.7~5.0 6.19
0.037 5 0.071 0 0.037 5 5.15 5.0~5.3 5.83
0.030 2 0.056 2 0.030 3 5.75 5.6~5.9 5.22
0.027 2 0.050 4 0.027 5 6.05 5.9~6.2 4.96

7 : ABW-Absolute bandwidth. FBW-3 dB Fractional bandwidth.
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Review of microwave device design based on neural network

Zhang Anxue, Du Hao, Dai Xinyue, Yang Qian, Guo Cheng, Liao Xuewen

(Department of Electronic and Information Engineering, Xian Jiaotong University, Xian 710049, China)

Abstract: With the increase of the structure complexity and the performance requirements of the microwave devices, the
time cost of the modeling and the design process increases gradually. The design efficiency of microwave devices can be im-
proved by introducing optimization algorithm in the design process. In this paper, the methods of the neural network in the field
of microwave filter design are systematically reviewed, and the LLC circuit parameter extraction method based on training and
fine-tuning neural network is proposed. A method for estimating the structural parameters of the bandpass filters and designing
the bandpass filters with bandwidth reconfigurable is proposed based on the self-generated neural networks. The experimental
results show that the neural network can use the S parameter information of the filter to predict the LC circuit parameters/
structure parameters that meet the design requirements in a relatively short time, reduce the design cost effectively and improve
the design efficiency.

Keywords: neural network; fine-tuning; structural parameter estimation; bandpass filter; reconfigurable
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