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A Measurement Method Using a Modulated Probe Array for Phase of

Electromagnetic Field
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Abstract A simultaneous measurement method using a parallel modulated probe array is proposed to measure

the electromagnetic radiation rapidly. The performance of the system using this method has been demonstrated by

the measurement time and some experimental results such as the radiation pattern and the radiation efficiency of

measured antennas by our group. However, the phase measurement is not possible by using this system because of

its structure. In this report, a phase measurement method is proposed and some experimental results of verification

experiment are demonstrated.

Key words phase measurement, modulation, array antenna, probe.
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Tablel 0000O00DOO0OODOOO

item performance
Radius of semicircular arch 1.03 m
Frequency range 0.8 ~ 2.5 GHz
Frequency step of local frequency > 2 MHz
Measurement time for spherical scan | 16 sec.
Repeatability of measurement < 0.3dB

[S21 | between horizontal antenna < 30dB

and vertical antenna

3. JOonooooo

o000 IFoOOOO0O00O0OOO0cO0O0O0OOO0b0O000Dn
o0000O0O0O0O00ORFOOOOODOOOOOOOODOOD
gobooooboooooooobbooobOoOooobooooooo
goooooooooooobooobooOoooOooooooo
gooooooooooooboooobooboooooooooo
gobobooooooooooooobobooooboboo

4. OO 0O0O

goboooooooooooobooooboboooboooooo
Figure 5000 000000000O00OCOOOOOOOOO
25GHz0O RFOOOOOOOOOOOOOOOOOOOOO
gboooooocobouo20b0000b00b00oocoboobooon
goboobooboooboooooooooooOooooOoooboog
gbooooooooooobooocoooobooooooooooon
20000000000000000D0CO00O00O0DOCRFOO
goooooboooooooobooobooooooooooo
gobooooooooooobooobooooooooonooo
goooooboooooooobooobobooboooooooDooo
goboooboooooooobbooobobooooooooog
gobooooboooooooobooooboOooooooooo
goooooooo

fre=2.5 GHz o 1

A
~—Transmitting dipole antenna
Modulated probe

T =
fLo1 = 9.99 MHz fPOZZ 10,005 MHE_ <
fuouy=2.499975 GHz [ “

’

RSA

Figure 5 00000000

o000 Figure 5000000000000000000
gbboooooboooboooboooooooooooooog
gboooobooooooobobodooooOobooooonooo
goooooo

0000000 Figure7OOOOOODOOOOOOCOOD
gobooooboooooooobboooboooooooooog
goooooooooMPiOOOoooOOoOoOooDOOOOOOO

— 3 —



Figure 6 0000000000 O0O0O0COOOOO

goooobooooboooooooobOoobooOooooooo
goboooooooooooboooooooboobooooooon

Inside of anechoic chamber To the dircuit

13.18/ (1581 mm)

[ Hs=d 1o ol ﬁﬂ—; >

RF propagation
Ad

‘ From floor : 6.875A (82.5 cm) ‘

Figure 7 000000

Table 2 00000

item performance
Frequency of RF signal frp 2.5 GHz
Frequency of LO signal fro 9.99, 10.005 MHz
Frequency of down convert signal fgoun 2.499975 GHz
Amplitude of RF signal 15 dBm

Input voltage of LO signal Vp—p =3V
Amplitude of down convert signal 0 dBm

Center frequency of receiving span foenter | 10.01 MHz

Receiving span fspan 50 kHz

Num. of sampling points N 1024

Aquisition time 12.7875 msec.
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