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SUMMARY

I. Title

A study on the antenna characteristics measurement method of the

EMI antenna in the ultra high frequency range.

IT. Objectives

This research i1s intended for the development of the standard
calibration method of the antenna to be used for the measurement of

the EMI in the ultra high frequency range.
IlI. Contents and Scope

1. Review of the international and regional standards related to EMI
antenna.
7}F. Trends of the CISPR.
Y. Standards about the calibration methods of antenna and probe.
Y. Antenna intercomparison of the GT-RF group.
t}. Activities in antenna calibration of EU countries.

2. Theoretical analysis of the gain and the radiated field of OEG
and horn antenna.

3. Overview of the antenna ranges.

4. Establishment of the theoretical basics for the calibration method
of the EMC antenna by the generalized 3—antenna method.

5. Investigation and recommendation of the multipurpose antenna

range.



IV. Results

1. Review of the international and regional standards related to EMI
antenna.

7}. Urgently needs the establishment of the antenna calibration
method up to 18 GHz to harmonize with international EMC
standards.

. It is necessary to prepare the antenna measurement system up

to 40 GHz in the near future.

t}. Should observe carefully the trend of the CISPR and the
activities of the antenna intercomparison.

2. Theoretical analysis of the gain and the radiated field of OEG
antenna and horn antenna.

7}. Analysis of the radiated fields by considering the influence of
fringe current.

L}, Analysis of the near and the far field gain.

3. Overview of the antenna ranges.

7}. An analysis of the near and far antenna ranges.

L}, A consideration about a design criteria of the rectangular

anechoic chamber.

t}. An investigation about the measurement method of the

antenna gain, the polarization, and the radiation pattern.

4. Development of the extrapolation measurement technique based on
3-antenna method for determining the gain and the polarization
of EMI antenna.

7}. Frequency range : 450 MHz to 26.5 GHz

. Optimum antenna range : ().5D?/A~4D%/A ( D ! antenna

diameter)

t}. Gain measurement uncertainty @ +0.05 dB ~ +0.1 dB



5. Investigation and recommendation of the multipurpose antenna
range.

7}. Available antenna range : the extrapolation range, the far
field range, the planar scanning range, cylindrical antenna
range, spherical antenna range

L}, Frequency range
1) Extrapolation range : 450 MHz ~ 26.5 GHz

2) Far field range/near field scanning range : 1 GHz ~ 26.5
GHz
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_|Electric . NIST, NPL, KRISS,
gffyz'RF Field é4H52 GHz, 10 gfgessmngth 1991-1999 [TUW, TEN, BNM-
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=4 % =4 N4 F e 9l WA71E 2e
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E and H TEM cell 25 MHz to 1000 MHz
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waveguide) Ste|Ue} I gtn| =3 & QI UE o] &3to] QtHYe} A7)
A7l 548 2289 wAgs 8l 2T AAVES T A= A2 NIST
o o 11 FH H7E Fokh <tElyY 54 SAHS % 2-73% 2ol Qe
o] 5¥ A3 54 2 HA HEHE FHste AoE durstE 3-QtEUE S o



32 rlo Hf op

3l Qa7 S o] 83 otHy #elX = NIST Htp Adlk Fup Hoj= %
oy shgt Fug HelE Foh N Y Y FAE S ol &3k HHY 54 54
HHI FH FAPHE o] &35le] o5, HAHY 2 Av 54 & SA5ta
=
3 2-6 NPLe| AA714<] A7 54
= =4 A T 19 =4 <Y
H Wood building 20 Hz to 100 MHz |& ¥ 5%

loop antenna

E (vertical)

Open Area Test
Site (ground screen)

100 Hz to 100 MHz

=

<
T%‘x o%

monopole antenna

E (horizontal)

Open Area Test
Site (ground screen)

25 MHz to 1.7 GHz

Tuneable dipoles,

Biconical antennas

E and H |Open Area Test 80 MHz to 40 GHz |Conical log spiral
Site (ground screen) antenna, Horn
antenna
E and H |TEM cell 10 Hz to 2.4 GHz |Small probes
Power Anechoic chamber |2.4 GHz to 46 GHz |Pyramidal horn
Density
% 2-7 NPL9| ¢t 54 =4
= =4 A4 FobeoEel | 2A Ay sy
Gain/Polarization [ Extrapolation|250 MHz to 110 GHz |Standard antenna,
antenna range Probes for near
field scanning |,
Ridged guide
antenna
Gain/Pattern/ |Planar/Spherical|ll GHz to 40 GHz High gain
Polarization |near field antenna
antenna range
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A AE Wxe =x 7
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NIST7F kA ar dvtar & S vk NIST(W =) 3 NPL(9 =)
Juiete] @A AIRE BE Aol HE 4 £ 9l
o ¥

I ﬂi%

A EMC &4 7]<9 24 FA9 2y AEA AR e 2 S A
o= 1ol & W 18 GHz H7H# 9] ¢telv 54 54 95 25+ A
& Alastthar Azbebs Wbtk oF 40 GHz G 97hA = grisiolof dAvta A
Zaleia=

2. EU9 &5

EU9 <telv #d oy 73 9 AaH A ATF(WECC, Western
European Calibration Cooperation)®] 33t F3e] Q1% <Qhev} wA 7]
& E 2-89 Zo] Fe ¥ uete EEirh i 2-8=2HH 7F <Y ulA
7132 EMC € <tHYe] wAda dnk teve] wAge sty thFa s

oAk =3 7 713e] wy bt FIg He 2 UFESs A EE o

< ¢
T AUTh
], 1 G ZO]OPJ RV FE ol F L glom o= o
4o Be JpoA] wAS st grh 1 GHz o)49] Fuk4|

+ 1.7 GHz ~ 40 GHz9 T3 FAodA] Al&H+= dd
o] ¥+ & SHHYyolt o= #9H FFH(ESA, European Space Agency)2]

FHo R AFste] dinf=a F W (TUD, Technical University of Denmark)ell X
HE e Atk o] QtHUYES wAE STHUR ESAS 8 e upgh nkEHh
* 2-8& AVE AR FFo Hy A 8-S 237 feiA= oF

o] = |
40 GHz7bA 9] <tElv o] 5, qtHu v 2 " 54 595 2HoF 3e &

T 2-9= 9 oA Fu3 otgtl = oA Hlw AR ey
9lom 5ol 7 FHo ¢rHY "Xz Zrtech ¥ Alg
PEl U= 5.3 GHzol Al S4ets 271 1 m X 1mQl =3k &5 w4 ey

S
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E 28 BAW F9e el wy )
= 7173 w7 EMC <t} oHg| L}
2 X1
ARCS, Antenna O‘m 7 m
Austria |Research Center Wire mesh ground -
Seibersdort plane (ANSI C635) :
10 kHz to 1000 MHz
LCIE, Laboratoire Anechoic chamh
France des central * Ground Plane : ' TZC (ng CtoaTS “r
industries 30 MHz to 1000 MHz| GHZ
Electriques
* Crawford type TEM
cell : 10 kHz to 750
NMi-VSL, MHz
Nederlands *20 m X 17 m Wire * Semi anechoic
Netherlands|Meetinstituut-Van | mesh ground plane chamber : 4 GHz
Swinden (ANSI C635) : to 14 GHz
Laboratorium 10 kHz to 1000 MHz
* Semi anechoic
chamber : f>15 GHz
» Anechoic
*60 m X 30 m welded | Extrapolation range
) . ) steel ground plane : : 1 GHz to 100
United
.m e National Physical 20 MHz to 5 Gz CHy
Kingdom |Laboratory

* TEM cell :
1 kHz to 4 GHz

e Planar near field
range(dm X 3 m):
up to 40 GHz
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Spherical Near Field

ERS-1 : 53 GHz

Spain

ETSIT

Spherical Near Field
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Germany
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Cylindrical Near Field
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EMI of TUD
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V X (3-1a)

VX (3-1b)
v . _ (3-1c)
- _ (3-1d)
\% (3-1e)
\Y4 (3-11)

=@, o] A% AR Av1gel uE Wy AF ExUAAe Peid 4

(3-2a)¢F 4 (3-2b)et Zo] A7 Xt B
VXV X AVAN (3-2a)
VX VX AVAN (3-2b)
o] =9 AES WH ™Y A s oot Huk 19 3-104 W S,

=1 =1 %
of oJste] EEMe AH VE Azste] Ba FeF G2 o] AA

el & Aol F WY kil shal, o5l AlA

V &3 AAANA A
Golm g 17sh 27 w@FEIh A&l m shah 223 nol AH V %g
Fate we) Wb 2] (3-3)0] AT
VXN X VX N/ X
(3-3)
X \/ X X/ X
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AA Vel A
ol A& xS W
ol AAHe = &
A Pol A AR AS

o Mol W 5 A (349 o] Heo aa,
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21 (3-4ol A r& PoA AANY o2 2 H
o H o]k A A 3k H“H olt}. o] AL Eol PE x
Ao - Go QF Aol ALk AL
of YeEbd A3 o HJX] P
¥} y2 5P A Ve dRRe
Got AAVHF=E)& 299 A
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4714 23 4 A5e 9A PE L2098 et
BoR w@stelck ol4e) A% FT 4 Atk MEH geF YT W g7t =
7o AE Ex oPAAS BEAIE a4 (3-6)S BE A7= A W)
g o]t}

VX VX \V4 V4 (3-6)

2 (3-6)3 4 (3-20)F o] &3W 4 (3-7& AEth

NV XV X NV XV X
YV X V4 NV (3-7)

4 3-8)3 A (3-9)% 2ol ¥R WEAL A (35 A (3-1003% o] 4

s Gl 42 Qe

vV 4 AV VAR S
Y& V4 Y4 (3-8)
Y X AV X (3-9)
X\ —V : VX
AV \V4
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