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Extraction Method for X-Band PIN Diode Equivalent Circuit Parameters

Based on Waveguide Measurement
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Abstract

An extraction method is proposed for the equivalent circuit parameters of an X-band PIN diode based on waveguide measurement.
For the S-parameter measurement, a network analyzer, a waveguide, a transition, two identical adapters, and a 1x2 unit cell with two
PIN diodes were used, and the equivalent circuit parameters of the PIN diode were extracted from the measurement results. The thru,
reflect, line calibration method was adopted to reduce undesired errors in the components used for measurement, and the equivalent
circuit parameters of the PIN diode were determined from the measurement results, where the effect of adapters was corrected.
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Fig. 1. PIN diode and unit cell structure.
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(b) 3D schematic diagram
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Table 1. Measured results of PIN diode equivalent circuit

parameters.
w/o TRL w/ TRL
Ri h
l:nggtiatz Ron Lon Rt | Cor | Ron Loy R | Corr
| (S| [0 k21| | 9] | b | ) | [£F)

6.0 45 1 005 | 4 | 50 |25 005 | 7 | 45
6.1 30 | 005 | 4 | 48 | 15| 005 | 7 | 45
6.2 30| 02 | 65|52 15| 014 7 | 47
6.3 25 1 015 | 10 | 42 | 15| 014 | 11 | 39
6.4 20| 015 | 10 | 52 | 15| 0.15 | 11 | 38
6.5 20 | 0.13 435110 | 0.14 | 10 | 42
6.6 15 | 0.11 45 110 0.13 | 10 | 44
6.7 20 | 0.06 35 [ 157005 | 7 | 36
6.8 15 | 0.05 43 110 | 0.08 | 10 | 40
6.9 11 1005 | 7 | 43| 8 | 005 10 | 39
Average | 23.1| 0.1 |6.95(4535/13.8/0.098 | 9 |41.5
Dispersion | 88.49|0.0028 | 5.02 {25.00/20.9|0.0019 | 2.80 | 11.85
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