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Survey on the measurement methods and
standards for antennas in the microwave bands

Yuanfeng SHE

Abstract
This report surveys both of the latest and the conventional measurement methods of the antenna characteristics
and their standards, such as the reflection, the gain, the radiation pattern and the polarization as well as the
electric field strength in the microwave bands. The conventional measurement methods have been developed in
higher frequency bands. On the other hand, the new technologies have been applied in the measurements and the
standards to meet the increasing demand in the high speed and high accuracy communication in the microwave
bands.
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T, BTREMORIICH Y, 7788 — VIKIE
F—UCAFRAIRBET LI PR ETH L. K21
NMIJICBIF A I VT v 7 FAERKIEY AT A %R
T3 IEMEE Y AT AL BT VT F @ 60 GHz
OWE 87 — > DPEERTH S ™.
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=
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20.
25'
_‘ln-
“H0  -60 .
Angle (deg)
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3 /NEL60 GHz 7 > 7 F Dl & — v ifllsE Bl
(REASHIF - IR o 3EFFE

x4 NIST O7 ¥ 7 FHEHREEfIRIT
(CMC V) A MZ&EB)

Freq. Method Parameter Uncertainty
JE WsETT NG A=% N
. Gain

2-30 GHz Extrapolation (0-35 dB) 0.07dB

30-75 GHz Extrapolation Gain 0.1dB
P (035 dB) :

9-75 GHz Nearfield Gain 0.13 dB
(20-60 dB) '

Pattern

2-75 GHz Far-field (-60-0 dB) 0.03 dB

9-75 GHz Near-field Polarization 0.07 dB
(-60-0 dB) ’

975GHz | Extrapolation | eluization 0.03 dB
P (-60-0 dB) :
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42 ESRKEFRELEORIEE ERIELFRE
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422 BREE
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NP xMEL, RX»OFRIHETE 5.

1
E = ;1[ 3OPth

423 BREEATERMEEBHERR

75122014 410 HBAE® 1 GHz 2817 % E M
ERIEDRE) & ERSEE R 5 (BIPM) @ KCDB (The
BIPM key comparison database) TH &k ST 5%
CMC ) A M BiMs 5. 11 7 EDSERICEMEFECH D,
SR = — XA,
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5 1 GHzZB1) % EFEMERERZM & R MARI (2014 4 10

HBUE)
Country Method Frequency Field Uncertainty
& 7 e BB NN
UK TEM cell 50k -2.44GHz | 0.05-1000 V/m | 0.68-0.80 dB
(NPL) Anechoic 0.25 - 40 GHz 0.05-600 V/m | 0.35-0.65dB
’ Chamber 43.5- 45.5 GHz 15- 140 V/m 0.35 dB
USA Anechoic - i
(NIST) Chamber 450 M - 40 GHz 1-200 Vim 1dB
Caech TEM,
et Anechoic | 50k-18GHz | 0.01-200Vim |  0.4-1dB
(cMD
Chamber
Korea Anechoic 0.2-1.1 GHz 1-60 Vim 1dB
(KRISS) | Chamber 0.4-18 GHz 1-30 Vim 1dB
Switzerland GTEM,
WZIANC ) Anechoic | 50k-18GHz | 01-60Vm | 1120dB
(METAS)
Chamber
Sweden Micro TEM 50 M -1 GHz 1-65Vim 1.0dB
?SP) Homn | 1149,2881256Hz | 1-200 V/m 0.9dB
' Antenna 12.5-18 GHz 1-200 V/m 1.0dB
Netherlands GTEM 0.6-3GHz 1-30Vim 0.05-0.10 dB
(VSL) TEM 1M-1.3GHz 1-100V/m | 0.02:0.03dB
China GTEM 10 M-1GHz 10- 60 Vim 1.1dB
(NIM) uTEM 10 M-1 GHz 10- 60 V/m 0.35dB
Germany i i .
(PTB) TEM 10 k-1 GHz 1-200 V/m 512 %
Italy i : i
(INRIM) G-TEM 200 M-1 GHz 10 - 50 V/m 0.2dB
Russia E-field
(VNITFTRD) | generator 300 M to 1 GHz 1-20V/m 0.04-0.06 dB

WRIEBRTO—T

e

ESF4ER [ ]
S BEL—IL

4 PR ICRRE S NCHlER OB

X 4 1 NMIJ O E PR = 3% E S 2l E R oy
MTdh%. 2.45 GHz OEFIREREEZFAFE L, 2015 44
g4 A SRR E 2 o 72 2.45 GHz ML EOJE
WIS LTI, 4BOBKRETH L.

424 BRE Y —%FE->-ERBEOAESH

M 51X NMIJ CTRIZE SN 6ER €~ — (LiNbO,
SRS MO TER ESNBRE VY —) 2V E
FEH Y AT A CTh 5. B o — 13— ER
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=L VERGAORBEID R Y, REKTIE
HE 70— TR EE Y, RERE - O
Y=Y ABUNTA RV ER L TH B 20, EEE TS
0 — 7 CUERRE/ NS — VHIE (70— 71KIE) 794
T B I B Y.

Pt v
L g '. -

\

:'*/:v_—x

Sa M5 CRIE S 5 HF DB

<]

W7, 10k conitrol

N5l Mearfield system

Seror in
(astenuatar Enable ¢ Il |

Ii

oM
(Optical Fiber Amplifieri
Pumg on out}—
tical Elechric Field Sensor oo g Ml.
] T3}
WMA GRIE
LAY
port! portd PC
com

[ 5.b BHLEREE M E 2 A T A O [l EE (X
5 NMIJ ONERE V=% 2B RRIE Y AT A

Kexy 7Ny hA—=r7 7O 10 cm
2B B E MR 2.5 GHz ORI OREFRERETH 5.
M EEIET v 7+ 2RI L CHEICHKE L7256
TEIIAFICRE LG ollEfkREchd b 7T )
O BRI EIHE SNV LPHERTE
7z.
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6 HiEE 10 cm, JEVE%L 25 GHz OB
(REASHTF -JEITA D 3LFTFE)

5. B OBEMTIRORIAEH

WS O FEMETTF7E T O AR & BRE L, SRl o2 2 i
AT A0, 2014410 HIZ7 AU A AREOR
V& —I2% % NIST, 20154 3 HIZHEE O KHTIZH
% i ERE R A 7e e (KRISS) % &l L Cltigk 2 4%
L7,

5.1 ORvy h%&FEL/-6DOF (degree of freedom) 3l
T AT L

7 NIST @ 6DOF 17K » F CROMMA

NIST & 2014 4F |2 [E Bt 5 & AMTA2014
Measurement Techniques Association) T, 6 H H &
(DOF) Xy FMaflioT, HEET, PL—FE
VT A DR ENZMEY AT AR FEL L2, NIST
SN X b, o CROMMA (Configurable Robotic

(Antenna
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Millimeter-Wave Antenna) % FL2% L 7. TIZRT
912, ZOYAT AR, Bm’#@ENTs,y, z O
RMS 587275325 um LN, roll, pitch, yaw 1& 0.01 £ D
WEEPNERTE S, NISTIZZ DY AT 4 Z i ERNE
B, E#ER—-C Ty T FEEEE O -7 07
0—7KIEZERT A TFETHSL . £/, Ju—7
KIEIZIR S, B4 2 IEDSTRETH D, HHEDOEW
HES AT LATH 5.

52 KRISS O X VHBAIEY X7 L

2015 4 3 H 28 E KRISS Z &5 L,
B O R A GEpt L7z,

KRISS Tl&, JE¥#IcL > T, 18 GHz T THO~A
7 OPEkEE, 2 GHz -110 GHz OREFGT O T » 7 74
EEHAOBEWRREET, )W ERERIEY AT 2%
W, MR 4 DI TIRIEREREL Tw 2

23) , 24)

7 VT AR

2 GHz -110 GHz OREEEGT O 7 » 7 FKIE%E, HH
DOEWHEREE (1I0m X Tm X 6m) TEBELTBY, F
BRIED 72D DAMEZFE T T L, gy — U8
IED 728 O FIFE AT A U e, T 78 A FUl e,
HKEERLEHERAEOTCE, 1 DDY AT L TENf
TELHIZEMA DS, 18 GHz T TOY A 7 TiFE
THEIBM L — V&2 T, WEHRIic7 v 7 F ORI
BHELT, 7Y 7 F2BE L TLEICHIUELS L — L%
B ZLNTE, L VOREEZREBICINZ L2 L
T&%. HM8IZ/RL7ZKRISS © 3 ) ilhMEkT v 7 F
#IE Y A7 0% Linear motor 2 fi~>C, Ny 7 9 v T =
DEBEE L, IYVREROEBCI AT AERFEHL T
W5,

]

'R \Vavesuide/
== %= Horn Antenna
- . \.

8 KRISS @ 3 ) AMHRIERIE Y A7 & (W-band)
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