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Abstract
Antenna measurement is mandatory to certify of antenna performance or warranty of legality. Basic antenna
measurement technology and near-field to far-field transformation are explained in this tutorial.

From the antenna's point of view, quantitative evaluation criteria are whether power is efficiently supplied from
the line to the antenna and whether the power is radiated from the antenna to the space as designed. In the basic
antenna measurement section, the fundamentals of antenna measurement, including human factors, will be
introduced. Then, impedance measurement of antennas using a network analyzer, including electrical length
compensation, will be explained. Pattern and gain measurements will be discussed, including points to keep in mind
during measurements.

The radiation pattern of an antenna is an extremely important factor in the design of the communication area of
a wireless system. The near-field to far-field transformation method is a method of measuring the radiation pattern
of an antenna that calculates the far-field radiation pattern from orthogonal nearby electric fields in two
dimensions. In the second half of the course, the basic theory of the near-field to far-field transformation method,
the formulation and measurement procedures for determining the radiation pattern of an antenna from two-
dimensional S-parameter measurements using the antenna under test, a probe antenna, and a VNA will be
explained, comparing the planar scanning case and the cylindrical scanning case.
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e AUTOHEDIZITEERELUSNCRGHEDEZEL NS

- AUTZ9 014 TvyhyI —21ziEdL 4.2 (a)(p.140]
(BREZEAICELONEZERRIEN D RETIRZHHLNILLTIZERDE=8H) Amplitude of

Quiet zone  wavefront

- ROV aF, IV D RE DEZEZEIRRUAUAT
BAIZ S

turntable covered with

absorbing material
Yy

lL
W
_ 'added absorbers Source
A3 antenna
. \“ﬁz R4.17(p.162)

[H B8] [6] H. Okada et al. : "RCS measurement and PO simulation of a scale model rocket,”
Proc. ISAP2008, Taipei, Taiwan, pp.1306-1309 (2008) HiE4=-61
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4.250p.171]
reference source source
antenna | S21 | antenna | 521 |AUT antenna
ref GAUT
ref =0 \ﬂ\ ‘ FAUT ‘ ] [ \@ F 0
2 ] —
(1S, |ref) = (E GG, (4.20) (N (1 | Daur | 4717 G Gaur
2
_ ! ( ! j GG,y (4.21)
M AUT A7
N y )
(185 lavr)’
GAUT - Gref WM AUT (4-22)
(GAUT)dB = (Gref)dB + (| S21 ‘AUT)dB - (| S21 ‘ref)dB + (MAUT)dB (4.23)
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X5.1(p.180]
e EIRP (effective isotropic radiated power)

- PUTTHICEEINSE N P EFIF G DIE

receiving
antenna

EIRP = P,G [W] (1.91)
— y

o TRP (total radiated power) T

PTRP = EJ EIRP(Q, ¢) sin 9d0d¢ (51) *EUT: Equipment Under Test

= [EIRP4 (6, ¢) + EIRP, (6, )] sin 6d6d¢p (5.2)
4 )y J,
v == A
o IKEIEHD DEEFIL
Ng N¢

71- -
Prrp ® oo E E [EIRP,(6;,¢;) + EIRP,(6;, ¢;)]sinf;  (5:4)
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Table Pinion 0=0° receiving

\ \IL Timing belt | antenna

Main gear 45.3(b) [p.183]

@positioner

’ @tary“table ‘

L

& - ]
Receiving

antenna Scanning arm (L) [7] 8, F8, EF, FHHF "2HRERUVHIBREEERIZLS

INBUERASHE D £ ST R S1BI%E”, IEICE ACTHE - & #,
ACT2008-13, pp.6-11 (2008)

(LPDA)

E i #R-69



o) TRPD FNEH [2/3]

e Notebook PC with Pseudo-TX

2.45GHz antenna

Dual band oscillator (2.4GHz & 5GHz) built in PC
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« AESEISETRPOBEZ (2.412GHz)

N 24 60 144 264 612 2520  %5.1(p.1s4)
AO=Ag [deg] 45 30 20 15 10 5
Prep[dBm] 645 648 665 673 676 679

AEINHEISEUTICTNIETRPIE+ 2 (CINET S

yz-cut

5.4 [p.184]

V-pol

270°  270° 90°

©
270°  270° ( ) 90°

90°
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rectangular shielding
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in ground plane /

(a) BRI TORIE

= P (1 - |Fin|2) ;

et = Ploss

\PnetZPrad-l'Ploss

(b) Cap TE-THITE

= P (1 - |Fcap|2)}

Y
P Pyot — P P d
Nraq = Prad — netP loss —1— Ploss —1— Pnet (5.11,)
net net ) net , net ,
R O D U [ N [ S [ -
Pin(l_lrinlz) 1_|Fin|2 1_|Fin|2

2
Nt = NmMraa = (1 — |Fin|2) Nrada = |Fcap| - |Fin|2
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