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(The Development of Surge Protection Circuit Applying SCR for Improving Reliability)
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Abstract

A surge protection device of the metal oxide varistor(MOV) has been commonly used for preventing
electrical damage in many electronic equipments. The MOV has a property that leakage current is

increased and might be permanently damaged when it is exposed continuously to the electrical stresses

such as lightening surges. In this paper, we propose a novel surge protection circuit adopting a silicon
controlled rectifier(SCR) in the traditional protection circuits using the MOV device simultaneously.
When lightning surges are injected to the proposed circuit, the MOV lets the surge pulses bypassing
through the ground at first up to the level that SCR begins to operate. Above the threshold level of
turning on the SCR, the SCR operates bypasses large surge currents to the ground. Proposed circuit

was verified with a leakage current experiment and PSpice circuit simulations under the repeated surge

injection environment.
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Fig. 1. The test setup of the lightning surge
injection to MOVs

2 AR AujellA] 1e]ar 2= 18[TClelA 23
Shth ARESE JEs dRAIAX]E= Noisekeniil€]
LSS-15AXe] a1 1.2/50[us], 15[kV]e] B2 #qte
2 &/20[us], 75[kA]S] YE2 AR[FE DA 5 Q)
th 2ol Al AlEE AA-E MOV Epcosiil:9]
S0K250=2A], H714 542 3 19 2t

£+ 1. S20K2509] H7|H EM
Table 1. Electrical Characteristic of S20K250

e e R P
Vs AC B4 At 250[V]

imax ‘24 q] }\1 X] 7&%(8/20[118]) 8,000[A]
Pmax ‘;_E] ‘:H Oﬂ L‘] X] (2[mS]) 140[]]

Vy v 2B A 4 (1ImA]) 390[V]

MOVe] 74 AFE SH% =1ol4-5] we} 19
29} o] IEE PG ALl AMEEE
MOVE AP Jed wf FA7F2] A2717} v 4=
vk AsAsht datd MOVelAE FAAF7 571
SHAl Flof o] o) AREE = (Al Hoh

MOVe] 57138 2% duts o2 AAE 9} u]A
Agto] WHAZ AZAY Felol=g MOV FAA

D

%
=
=



—AC 220V 60Hz—

J8l 2. AC &3 MEjOIAMS] MOV FAHXNF SF FAME
Fig. 2. The measurement setup of the leakage
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