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Measurements of Antenna Characteristics over Different Conducting Planes
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Electric field strength radiated from the electric devices should be weaker than
the regulated strength to achieve the electromagnetic compatibility (EMC). The
regulated field strength is to be determined by the national standard and the sensitivity
of the equipments should be fairly equal to the national standard. The electromagnetic
field standard for EMC measurements requires the high accurate measurement and
evaluation techniques for the electromagnetic fields and antennas. In this research
high accurate evaluation technique for the large national standard open-area test site
is developed to achieve this aim. This report shows measurement results of dipole
antennas by three-antenna method and they are evaluated by the comparison of the
different types of open-area test site. Those results show that the repeatability of the
derived antenna factors is with#n0.3dB for the fixed element dipole antennas in the
case of the same height measurement.
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Table 1 Antenna heights

Different height Same height
T.ant. | Roant. | T.ant. | R.ant.
60MHz 3.87/m | 2.00m | 2.00m
180MHz| 2.00m | 2.00m | 2.00m | 2.00m
400MHz 1.10m | 1.38m | 1.38m
700MHz 1.50m | 1.82m | 1.82m
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Fig.1 Calculation of SIL.
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Fig.2 Equivalent circuit of a transmitting antenna.
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Fig.3 Equivalent circuit of a receiving antenna



AF= (6)

00000000000EDEDOOOOODOODOOD
00o00O0o0oo0ooooo
000000000000000000dO00000n
00000000 0EODOOODO OPOOODOOOO
G 000000000 @00 A0000000oao
000o00oooo®d

E=Y— "X @)

O0O0OP=Re(?2)0 Z=R+XO00 0000

£ Y3ORG,

. ©

000000000 Fg4aDOODODOODODOODOD
gogooboobooogon

A [GRe(Z)

M =7 120 ©)

gbooobooboboboboonb soQbuoobd
oo

Mo %
50  50h, AF (10)

gogooooog

E_%ﬂﬂmxwéw

=~ 50AFA  d (11)
— VO fM e_lﬁd
7958AF d (12)

OO00OUODOOOOAROODOOOODAFOODOOf,

50Q
I% Attenuator
Cable
Balum etc.
O

Fig.4 Reciprocity theorem applied to a transmitting antenna.
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Fig.5 Antenna heights and distances.
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Fig.6 Deuviations for the antenna combination.

googooobobboooooogoooobobobooo
gooooobbboooooooobobobooo
gooooobbboooooooobobobooo
gbobooobooobobogoooboo

0420 0ATSODOOO0OOOoOoO
gooooobbboooooooobobobooo
oboobooboooAbOO0ObCcOOobOooboo
gogbobobooooooboosiODbbOOooooooOO
O0000OO000ODrRg7O0O0O00AOBOOODO
gbooboobooboobuoobuo40b00bO
gsSiLodoooboobooboobooobuoobo
gopooobgoooooboooboooboooobooo
gbooboooobooco 7vooMHzZODOOOBO
400MHzOOOO x02dBO0OODOOOOODOOOO
gopooobgoooooboooboooboooobooo
gopooobgoooooboooboooboooobooo
gooooobbboooooooobobobooo
gooooobbboooooooobobobooo
gopooobgoooooboooboooboooobooo
gopooobgoooooboooboooboooobooo
gooooobbboooooooobobobooo
gbooboobooboobuoobuoA0DDbOoOobo
gopooobgoooooboooboooboooobooo
gboobooboobooboobbooboon
go

dB

0430000000000

OFig80000D000DODOOSILODODOOD
gooooobbboooooooobobobooo
gbooboobooboobuooboboAOBOOO
gboooboosiLooooooobA0OBOOODOO
oboobooboooobosiLbgobooooo
gbhbooboooosiLoboobgoobAdBOOO
gooooobbboooooooobobobooo
gboobosoboboboobooobooboobo
O00O0O0OHPS/S3ED DO D DOODDOODODOODOOO
gbooboobooboobuoobuobobOoboONEC
gboobooboobo20b000boobonooo
gopooobgooooobooobooooboooboog
O00000000D0O60MHzZD OO OO0.1dBOODODO
OO000boO0oO0o0OobOo0o0OOoDOobob0OOn0FRig.10o
doodtdobODOOO0OO0OO0OO0OO0OOODODODOOO
gopooobgooooobooobooooboooboog

12

10 t +F
08 -
06 - ==
0.4 A
02 Ex %0
' Aﬁ:%i ° Q000 =X
0} e DXO i AR
+
0.2 -
++ + \:FI;E
-0.4 + + 8
o6 60MHz .g+_ o
400MH
-08 z A
180MHz
-1.0 -
700MHz

-1.2 -

+ SiteA.  OSiteB. ASiteC.  [OSiteD. X SiteE.
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Fig.9 Antenna factors for antennas A, B and C.
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Fig. 10 Antenna factors for antennas A. B and C
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