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Abstract

This paper presents an analysis of the effects of package structure and material on the parasitic elements and
electrical characteristics of PIN diode. PIN diodes are essential components in limiters and are required to have low
insertion loss. However insertion loss of PIN diode can be degraded due to parasitic capacitance that occurs during
the packaging of PIN diode chips. We demonstrated through simulation and experimentation differences in parasitic
components occur in three types of packages with different substrate dielectric constants and pad structures. The
measured parasitic capacitance of the proposed PIN diodes were from 75.825 to 127.259 fF, and it was shown that
the parasitic capacitance value of the PIN diode is proportional to the insertion loss of the limiter.
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Fig. 1. Power limiter applied in a receiver
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Table . Parasitic component simulation result

Lser\es Lpaddle CPKG
Sample #1 | 0892 [nH] | 0.096 [nH] | 0.199 [pF]
Sample #2 | 0977 [nH] | 0.109 [nH] | 0.163 [pF]
Sample #3 | 107 [nH] | 0087 [nH] | 0.134 [pF]
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Table 2. PIN Diode Cr measurement result

Sample #1 Sample #2 | Sample #3

o 282.808 [fF]

Cr 410.087 [fF] | 367.300 [fF] | 358.633 [fF]

Cog 127.259 [fF] | 84492 [fF] | 75.825 [fF]
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Table 4. Used parameters in tests

i Test items Test conditions
Table 3. PIN diode RS measurement result -
Cy Cr G DC bias 0V, RF 1 MHz
Sample #1 | Sample #2 | Sample #3 Re DC bias 10 mA, RF 500 MHz
Rs 1612 [Q] 1579 ()] 1544 (] Insertion foss(S21) | DC bias 0V, RF 1.0 ~ 1.4 GHz
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