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A Study on the Surge Protective Devices for Computer

Networks by the International Standards

by Park, Dae-Won

Department of Electrical and Electronics Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

This thesis presents the design and fabrication of the surge
protective devices(SPDs) for computer networks. The study has
involved a broad review of the international standards together with
experimental as well as theoretical simulation works on the SPDs
design. Surge measurements have been carried out in places where
computer network devices are installed to investigate the distribution
of surge level and occurrence. Electrical equivalent models of a gas

tube and a bi—directional avalanche diode are proposed.
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Computer simulations were conducted using PSpice to derive an
optimal configuration of the SPDs. Several types of the SPDs available
for Local Area Networks up to 8 lines were designed and fabricated.

The fabricated SPDs are composed of 10 [kA] rated gas tubes, solid
resistors, bi-directional avalanche diodes. A fast recovery diode is
added to the SPDs in series with the bi-directional avalanche diode to
reduce insertion loss due to the large stray capacitance of the
bi-directional avalanche diode in high frequency domain.

Test set-ups and measurement techniques were conducted according
to the terms of the international standards; IEC 61000-4-5 and IEC
61643-21 which are prescribing test procedures on the surge
characterization of the SPDs.

8/20 [us] 5I[kAl, 5/300[gs] 100[A] and 10/1000 [us] 100 [A] were
used to test the surge blocking performance of the SPDs. In the
application of these surge waveforms, the SPDs clamped the surges
below 20 [V] that is safe level for computer networks.

Network analyzer(HP8753D, 30 [kHz]~6 [GHz]) was used to estimate
signal transmission performance as standing wave ratio, frequency
bandwidth, insertion loss, return loss and near—end crosstalk. The high
cut-off frequency of -3[dB] was 204 [MHz] and return loss and
near-end crosstalk in ranges from 500 [kHz] to 100 [MHz] were under
-10 [dB] and -20 [dB], respectively.

The test results of the SPDs showed a good agreement with the

simulation data and are satisfied with the international standards.
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3 2.1 IEC 61643-21 A A A &35
Table 2.1 Surge test items specified in the IEC 61643-21
A A % A A HF N H 1
1 [kV] 100 [A] 20
10/1000 [gs] 10/1000 [gs]
4 [kV] 100 [A] 30
10/700 [ps] 5/300 [us]
05~1[kV] 0.25~0.5 [kA] 20 N A QA AL o] A
1.2/50 [ps] 8/20 [us]
2~4[kV] 1~2[kA] I
1.2/50 [us] 8/20 [us]
10 [kV] 5[kA] 10
1.2/50 [ps] 8/20 [us]
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Table 3.1 Electrical characteristics of surge protective parts
BE 27 4714 54 Woo@
b HH Va = 901VI Crowbar
Cc, = 1.5 [pF] Device
2 8 2=15[Q] Serial
g Impedance
V, = 15[V] .
g thel o= | g, = 21.2[V] clamping
Device
c,=16 [nF]
ng sy gl g |- A0IMA] ;
C, = 4lpF]
o
Gas
Tube
o

(a)

D : Fast Recovery Diode
Dz : Avaanche Diode
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.

M AR 9] 7]
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Fig. 3.7 Surge protective device for LAN

wir

o] PSpiceE At

G

_(H

7} F 29 PSpice

i°

4r
g

20]1~[22
b o2

G

3
1o
1=}

3]

P
T

3] = (SPD #1) ¢}

PSpice Al & d o] AL

<

A 2] R\

bl

713

3

3

o=

o

Al B2 Aol A

3] = (SPD #2)

ki3

A4

KeXpRPN|
R =

| Aaak

Alg ol el AFE-

o,

5

=
=

LCR =74 7](HIOKI 3531)=%

Faick LCR

G

vzel

o
Hlo

o
oo

X

vzel

<
i
T

ju—

0

o
i)

4710l 9

=
=

}o] PSpice Bd & & A A&

G

AJr

3l

_36_



3 32 AMAHTIZE I2AF
Table 3.2 Constant of surge protective circuits

=+ 72 SPD #1 SPD #2
EFd4Yd 2 [nH] 110 110
EFAAES [pF] 1500 6
48 A g [e] 155 1.54

LCR =A7lol s 4" A= 7I€o=2 AEgdods =3

£ Ag34 2o SPDAIS A FaE WAk o 74[MHZZ 4
Ageol e AgEAR Q] wEse Aol BisE ow wud
lom, n%HH tole=S A g8 59 SPD#2AE -3[dBI7}

Hodlz A& o3 AdELLE dids] Jov A A o v

ol7}slwto] WAl gT AFEH YEYI HELorw =13 Lo 9
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