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A Study on the Methodology to Improve Electromagnetic
Immunity for the Electric Fast Transient on IEC 1000-4-4.

Gyung Chan Min and Dong Il Kim

Abstract

Since most of the mal-functions in the industrial equipments controlled by
processors  has been caused by the Electrical Fast Transient(EFT), the
International  Electrotechnical  Commission(IEC)  has suggested  the dummy
signal to test the electromagnetic immunity level of the equipments and
recommend 1t to measure a susceptibility.

At the bheginning of this paper, the required electromagnetic  susceptibility
test items by the IEC 1004-4 series and CENELEC of the European Union
according  to  the  electrical  characteristics,  are recommended  the
countermeasuring methodology of the kev point including effective grounding
system. These will be helpful for EMC countermeasuring  technology  since
EMS tests are recently forced by IEC and CENELEC.

The author has tried to find out the ideal factors by means of computer
simulation on the four port network of the line filter.

Thus, the ideal values of the ferrite beads and feed-through capacitors are
selected according to the source and load impedance condition for the hybrid

filter design against Electric Fast Transient, level 4 in IEC 1000-4~4. As a
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result, common mode insertion loss was increased up to 20dB by the new
designed hybrid filter which are consisted of the feed-through capacitor(Cy
type) and ferrite beads in the inlet of power cord.

In case of static evaluation, hybrid filter was tested under the condition of
502 and dynamic evaluation was executed in the communication control room
of the subway station using a personal computer. At the same time, the
conducted EMI was measured by LISN with the oscilloscope, Model HC 5802.

An enough insertion loss over a wide frequency band against EFT signal
has been obtained. Thus, the proposed method can be effectively used for
industrial applications including MIL, informations and medical equipments to
reduce a mal-functions on the site. Furthermore, the developed parts also have
the good characteristics as EMI countermeasuring parts over the 60MHz up to
several GHz band. It expected that the parts could be used for all kinds of
EMS tests for IEC 100-4-2, 3, 4 and 6 except surge IEC 100-4-5 on the
power distributed line. The result of this study will be effectively applied for
the actual EMC countermeasuring parts for EMC engineers.

1. A &

A2 AAT e o3 TAA Aolr)re ©Fat wAjo] thwstA Holu
2, ZAAZALIIEC)E AT WAAP dF Hrr1Ee 2REL AE 2
Aagon AR YA S SEE Anstuo

olel, 4+ ATEAEV)E 19969 19198 71Fo2 2E A7) AR|7]d A
AR WHAPE ZAZ FAS)A o= e AJAR A7E AN £2
e BE AZPA BE FAHL BEAI U8 2L =L s gon, ¢
gubele] ASE AuME), AHEE So) dME A2 Y FEE FA
ol et




ERERHE(EMS) [k ol Mg BR 21
2. Azt WA EMS) #4814 2 Fao) F7

FAR7IAL NN AFAA BF 24F ABFHAEC 10004 series) M 714
A E4ol weh FEaT, vl o LFAN, e FH AuUAD 2
el ts s&sidr

3. AAs WA (EMS) O3 71&

2% Judsg AY Folu

A WHe 3 7) % 3
t;- FSER UEE 7led de] AEstgoen, AAtul o Yo 7}72}
H

A% it

Fad 4 Helpda 2 ¢8Y oA SuwEe Ao
A7) dHles PJErE FAAZAY, P22 AYUsE Sojn WA
VR 2z REE Aol FRHT WARA 4L BAATE PPoE s
e Aulsh levigolth Asel e BgA @RAN AS Axy 1%
.

e e E AbEaolsts. YA (far field)e B¢ =Mool 2L Az E ALLS
o A& sfopgic}.

14X 2 (Electric Fast Transient)®] 29 7]&olE 2y EdRAE Algs)go
W7bE R Ao gold 3] F dezba] w@ol o] 4ol A A A4
Sk F59 Abggieh walsbqtel] dish iMoo 2= BHg BEANE F
HHe g FAHstE EH A2 E AAslgen, AEA HEAS A7MAIE o)
g e R s 4ol A AAG RES AMESE "o

A. EFTH A& Hybrid filter 4 A

ArHor §=EE e Aage A$ mLAR o] 23 Q%2 wajo] 7}
Zol WA Qth IEC 1000-4-4°] FAHE TEXMI(EFT)E 2GHz7HA )
Fd ~dE"” 2¥E 513 glo], dubzo s s17)d HEEE MYe "E=E

_le}
o3

r 4o



22 BB AR KB RXE 188

o] Brhssith Matd LCY $04Hol 9k BER AuAS HatolE ¥=
2 WYY YYurel ARG JZ LTSS 5L FAHAM Ba AR
(EMDS A5 WAEMS)I £33 ABEHL 2 REL A8 d4 4
wAgolN o248 E1 ANAL AFHZ ABUcMHG o4HA $FL

T8 ddsATH

5. 4 &

A=A YAS Hriste tlZ3 AlgQY EFTY didyges o =RiAes
Hybrid filter® AlQtslAth o] Hybrid filterd 7H2g 98] FAA7171& L3
(IEC)ol A g EFTAZS 2HERES FA351% 3, Hybrid filters] FR4AQ]
HelolE ul=o} By AuAe AHEHS AES D =3 AYA Al Q)
HHAE Aste 43l ulxles 9% Hristgled, ddn ¥3) JdIgda
o w& o] " dIME FESIUY. ZE" ZA#E EdZ Hybrid
filter& AAI37] H8] 4GAFAA [LenE 23T 234 S FAFHE AL
A2 EAHE S5t A, ¥3 Az g2 4P WIS FHE vlwd)
Aok Agdd" AFe grhdgoz 500320 HEAHL SAHSHY. HrtA
IEC 1000-4-4, Leveld EFTQ7}Al 70[MHzlold AZET4: wtiodels B
15-20[dBIA =9 oA AHEAHE 2= AL I F Ao A" A=
e Level2oldlFon, FAHoz B o dut A7), AR7|7I7F 7|2 ¥z
Zk= WA Level2 £ Levellolst2 HZAAIA = Qo] o] AL #AHEAS U
Bl FAoh

3 3000(pF]E CyZ AYs Y& SAAHE (DAY ESI-TI0E YFd =&
A7l o)A ZANA B NEEI} wlasiE A3 B Hybrid filterS WAAIZ)
YF=71 60[MHz)FH thgol A 12-15[dBIAE F& SA4L vyl F1 o
FETFZ U olort Ar|go], oz WMAE sleAe] U= Leveld, EFT
F Fu48 25(kHzlolA 10[kHz]Z F7HA170 BEA Al GoAME o438
3 &



BRLEwtE(EMS) 5 E Bidol B #h%e 23

skl 2 4

1}34 W/P% A Oé‘iif%. AAZ 2 B "av} 33
Mol 23AE AFol Hybrid filters WA AQzm=2 Ap835t9 EFT
LeveldA el @ AAIZL Abg7) 2o} AAAA FE
T AU

Ao 2= ANFAAY dFrARE EdE [EC 100-4-5(Surge), 12(100kHz Ring
wave surge)s UE38tE Hybrid filterS W 8sts RS 2¥ 2 slojop o Z o],
HEd Al fFHAgE 1At %S Rdsts Aagdrs BotEoiy
1A AEFeR, AF3 71719 9Fa wrAle} [EColM Ha AT A A
g 4 gl e WARS 2 F47)719) EMCH Rl "4HQ AFo] T Ao
2 7l g

o

et

g

M

al

[1] IEEE " Special event of the 10th Zurich EMC Symposium”, 1993
[2) AT “molz F3ela” Mbd pp.l115-168, 1994

[3] Keytek "Testing for pulsed EMI, Immunity”, 1992

[1] Donald R.J] White "EMC control methodology and procedure” 4th, 1991
[5] Neosid "Soft ferrites general technical information”, pp.142-143, 1992



ction |

'd



