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Abstract

In recent years, due to the advantages of fast switching speed, high sensitivity, low power con-
sumption, high reliability and low interference in the whole system, Class 2 solid relay is widely
used in aerospace electronics, automotive and aircraft control switches, industrial control systems,
telecommunications instruments and other fields. The dielectric withstand voltage of a solid state
relay can directly characterize the quality of the components used in the circuit, so as to judge the
reliability of the relay. However, with the rapid development of miniaturization and modulariza-
tion of relays, the voltage withstand value of relays is more and more unable to meet the require-
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ments of use. In order to solve the problem of low withstand voltage value of solid state relay, the
internal reasons of low withstand voltage value are analyzed from the environmental factors of air
humidity and atmospheric pressure. The physical mechanism of optimizing dielectric voltage re-
sistance is described from the perspectives of relay PCB layout, component selection, shell coating
and metal particle control.
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Table 1. Dielectric withstand voltage and pressure, wire spacing statistical table

F 1. AERMEESSE. SKEEBESGITER

WA C S JE/kPa [ B /mm i G HR/V S JE/kPa 5] #5 /mm IRV
30 100 0.1 590 100 0.2 920
30 70 0.1 570 70 0.2 680
30 40 0.1 480 40 0.2 580
30 25 0.1 450 25 0.2 550
30 16.5 0.1 410 16.5 0.2 500
30 10 0.1 390 10 0.2 460
30 8 0.1 350 8 0.2 390
30 7 0.1 280 7 0.2 320
30 6 0.1 140 6 0.2 180
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Figure 1. Dielectric voltage resistance test diagram of printed circuit board [3]
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Table 2. Pressure comparison experiment
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HLA AR A1 B0 A RS /mm i i (20°C) fer i FE(85°C)
L ©7.5% 4.3 15kvV 12.5kV
=B 6.6 x 3.6 20 kV 15.5kV
Mz ®7.5x3.6 >20 kV >16 kV
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Figure 2. Schematic diagram of metal shell: 1: metal casing; 2: metal base; 3: insulating substrate; 4: metal pad; 5: input
terminal; 6: output terminal; 7: ceramic insulator
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