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Development of Optical Module for Evaluation of Handset Array Antennas
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Abstract

This paper presents a small Photo Diode (PD) module for an antenna radiation pattern measurement system using an optical fiber.
The PD module (driven by a voltaic cell) with dimensions of 22 mmx 22 mmXx 7 mm was developed successfully. This module provides
a Voltage Standing Wave Ratio (VSWR) of better than 1.1 over the frequency range of 470 MHz to 2.7 GHz, satisfying broadband
impedance characteristics from digital television broadcasting to 3rd-generation cellular radio. Moreover, the module features time stability,
providing an amplitude variation in the output signal of less than 0.1 dB and a phase variation of only 1 degree in more than 2.5 hours.
We measured the complex radiation patterns of a handset adaptive array using the PD module. It was found from the experiment that the
adaptive array interference reduction characteristics using the measured data are in good agreement with those calculated by the

moment method. As a result, the effectiveness of this module was confirmed for handset array antennas.

Il. goog

3GPP-LTEU 3rd Generation Partnership Project Long Term
Evolution] 00 0 O O O WiMAXO Worldwide Interoperability
for Microwave AccessU [ O 0 100 Mbps DO O OO O OO
Joo00o0o0oo00DO0o0ooooooboooooog
0 0 0O MIMOUO Multiple-Input Multiple-Outputl] 0 O O O
Joo00o0o0o0o0bO0o0oodooobooooooog
oooooOo0oboobDOoooOOooooboooooboo
Joo00o0o0o0o0bO0o0oodooobooooooog
oooooOo0oboobDOoooOOooooboooooboo
gooogo

OO0bDO0o0o0O0bOOoOooOOooboOoobDooboOobooon
Joo00o0o0o0o0bO0o0oodooobooooooog
oooooOo0oboobDOoooOOooooboooooboo
Joo00o0o0o0o0bO0o0oodooobooooooog
oooooOo0oboobDOoooOOooooboooooboo
Joo00o0o0o0o0bO0o0oodooobooooooog
oooooOo0oboobDOoooOOooooboooooboo
Joo00o0o0o0o0bO0o0oodooobooooooog
oooooOooboobDoooOOoooobooooboo
gooooooo

46

000000000000000000000000
00000000000 00o0oOoo'™™oooooon
0000000000000 0000000000oo
0000000000000 00000D000000o
OOMHzZ0OOOOOOOOOOOODOODODOOO0O0O
0000000000000 00000000000o
0000000000000 000000000000
0000000000000000000000000
goooooooooo
0000000000000 00000000000
0000000000000 000000000000
0000000000 0000000ononoooon
joooo0ooooooooooo
0100000000000000000000D000
ooo
020000000000000000000
0300GHOOOOOOOOOOO0OO0O00000000
000000 PDOOOOODDOOODDOOOOO
0o
0020000000000000000000000
0000000000000000000000000
0000000000000000000000000



000oodooooooooooooooooooooooooooooooooooooo0o A7

o000obO00o0OO030obo0obooooobooooooDo
gboobobooobooboboooboobobooo
00bo000O0bO0o0obDOooObOOobOoobOoobOoooo
gboobooooouoboobobobobobooogog

goooOooOooOooooOopDOOODODODODO
goboowbooooooboooboorobonoo
0 PIFAO Planar Inverted F Antennal OO0 O 0020000
goboobobooobooboboooboobobooo
00Oo000O0bO0o0obDOooObOOobOoobOoobOobooo
gbooboobooboobooMMSED D ODOoOOo
goo0obOOoO0o0O0obOOobOooooboooobooog

I2. goood

21 00O

oooooboooooobooo1booooooo
gbooboobooobooboboobooboboboo
goboooobooboooooooobooooboooDo
boooobobobooooobooOdPort 1000
O0000000000LDO Laser Diode D OO OO0
gboboboboboobobobobobobobPD
oooooooooobooooobooopDObOODbDOO
gbooboobooobooboboobooboboboo
goboooobooboooooooobooooboooDo
oooooooooboboooooobobooboodddPort
200000000000000000000000000
gbobobooooooobooborpgboobobobo
oooooopDOOO0ODOOOODOOODOOOODOO
gboobooooooboobobo

Anechoic chamber

Tx Rx

Yagi-Uda antenna

Antenna #1 Antenna #2

PD module #1 PD module #2
p

Handset

Turn table

Coaxial cable

LD module / \
Network

Port1]| analyzer |Port2

010 O0O0oo0ooo

Optical fiber

Fig. 1 Optical measurement system.
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Fig. 2 Developed small PD module.
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Fig. 4 Time characteristics.
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Fig. 6 Handset adaptive array antenna.
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Table 1 Comparison of measured data in each system.

|4 a| [dB]
system @pll° 1
u Monopole PIFA &
Optical 09 20 16.3
Coaxial 09 44 90.1
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Table 2 Comparison of controlled data in each system.
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