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Abstract

The shielding effectiveness of matenals is determined by measuring the ratio of the incident elec-
tromagnetic power to that which passes through the material under test. The measurement system is
constructed using several test fixtures, tracking generator, spectrum analyzer, step attenuator, RF
switches, and amplifiers, etc.. The automation of measurements is completed using a personal com-
puter. Especially, incident power, reflected power, and transmitted power are measured with only one
spectrum analyzer using a dual directional coupler and RF switches. Therefore the system is to be
used in design of shielding materials, as well as shielding effectiveness measurements, This system
has dynamic range of more than 120 dB in the frequency range of 10 MHz to 1 GHz, and it can be

used to measure shielding effectiveness of composite materials.

* @R EZANATY AR Q7Y
ok S EEA ALY 71 EAAR

45



R M REEE 4 4 3% 19934 98

I.LM B
253 Hx}upAsl (Electromagnetic Interference
/Compatibility, EMI /EMC) &4¢] 142 sls)
7l, AAAES AR Q] AHSEHT e deA
Zz}~"(conductive plastics) 2 T3t 23
(composite materials) & #Ad] dal A&5d F4%
Maoh &) d71HENS B85 & 5 g7 gl
Mg HAz= 2}H &7 (shielding effectiveness)&
olgHog A3 4 ¢, FH M o A%
o Fots]= ol gol Utk olof M) e 2
Ao Adzpak A Z7 U] BAE 7]-8017] A
st aL, 2ol 5o vl %y EE71eA L (NIST,
T NBS)# AEAEHH(ASTM) X EZ31d A4
S AL, 2], FWME AApaga 3
A Fol AldE R tEof bt AR BN H

7ol #3237 27 F7kskA e Ao}
ARaatd s 2 ZHELE ZA F71A) by
oz 72 F Uk stve AMHEEHE 2 X (sam-
ple holer, test fixture)ol| @4 AF5 2 A3z, g
Aoz ARelel ZHsie wiolt), olalg Pue
Aa Ao E4E s B 5 e Fye
Ao, 2 FRES UE W = e
o AU+ Tl oJaf Aol Aztsle AL Heta)
olF & @yol At the st AEE HAE A&
© 728 FH= AFeta 548 25 Wy
g7betaiat st AR E AME-she
Ao g Agste] Hrhely) o
HAl Fge 7 sk 23 EAHNE de F de
ol AR, AFe A FREY A dAA
ARER e BE Agd tiah FRES PEo o} &t
229 YeiE HZAA o A ZE A5 o)

& 728 TEolof sl o] UTH3].

ATAQ A A anE 47 faME HA o
¥ AR 54 HHS oz el A

e
oM
4
B
o
tjo
ru

o
=
ofl &3h= o] btz ﬁﬂi dEn 2 %55«011*1

-

= AR BAS A EAE WG 5 e 22
9o @ il 4get, AAE 2429 F2
542 230% 5o B AoAn A g,

AL X 2 0 ZHA|AH

Mg Azg A EAe (28 1904 2 5 s
ZAAY JAkete dRlgel dis) AE GAIRA A
HH A 2R o5 ulAl 4 (reflection loss) I =
Hate w9 dojvte F3<=4 (penetration loss) &
Tt Qg FE dolxe] A A PPl o7 o
A=A B (Multi-reflection correction)el] €]3)
A=, A YALIH(P)) o) thaf A HL F s
FAsE FARE(P,) o] B2 A Yojdri4, 5], :

c

S.E.(dB) =10 log (P, /P,).

upeta] AT JAFHo) s 22X ol A& s}
2} 3l AEE XS wWe} 19 S w9

al
LR R AR OEEERS PERR IS
k1

@ + st
PT —> PR
P,

(a)
Pr —— P;
P
2

(b)

(28] M=o MAimkxiw Fat
[Fig. 1) Electromagnetic shielding effectiveness of

materials.
olg1g MA A H g e FHN AHEHE SHR T
o] 7)slet Tzt AJHel YAd o8 29 2 ¢
g AHEHRZE FEH AFHY, 29F AHEY



£ oAl AR o] B4 Aog 2o e} W71 A
AH(EAYAR LT A0 3 )
39Sk 4713 Ad & <%*g QR 27} A3 7ol
sS4 2Nt 42 49

o}, wheb Bt A}%ﬂ—t— %7
o oja) o] el Wk,
A7k AR ET BAbE e ARl Adse] A
7 3 /2nah Achd ABE g% gelo] Fof gl
Aol |vl, o] A% 9% HAso] Y WAH] 7o
ARl QolM TaE ARl 9oy A E
Mol o) 88T Telv AAT A 3 7

Arg}atol| &3} 2 A 2vlo] T

zgael Ao} i/on wT Hrhy PEES 294
dotol Fof sli= Aol Hr, Ao} g 2ol L
7wt F sk Bi6),

FEY Az W g SHA AL (19 2)9%
%o

o, A9 A E3 FYA T2 SWAR FF
A

P

A4 (flanged circular coaxial transmission-line) 3%
2o A gyt 2HYAFRA o]FHd(dual TEM
cell) 3} 01—55%3&1 (dual chamber) & o] -&3}3, AHE
dEA7e EAZLNSY, 28347, 294, A%
FE7) 55 At FEEAT ol FPM L

2o i/} 10 MHz~1 GHz9 FR5tdo) M ALg

1 /I 1 Step DC power
! | ! attenuator supply
Pre—amplifier
— Switch
Spectrum Il driver
-—'-'-\> 0n0|yzer RF S/W RF S/W !
#ooc 42 o
2 —1 o
I
Pinc Preﬂ
>< ><
U f } —t-
Trocking source or P n
synthesized signal Dual directional coupler fi)TjLS;:e "
generator
IEEE 488 interface bus
Computer

(22 2) FXWAHEY SIS BEME
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