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Introduction

A dipole antenna 1is small in size
however, its directional pattern is
omnidirectional in ite H~plane. There-
fore, if a dipole antenna is used for
TV reception, it recieves unwanted sig-
nals or noise and consequently the
quality of picture decreases. In this
paper we describe about a new active
antenna which overcomes this fault,
by means of inserting transistors into
dipoles.
Principle

As indicated in Fig.l two closely
spaced dipole antennas are connected
with each other by two transistors at
their recieving terminals.
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Fig.l Configuration

When two transistors are connected
as the figure, each small balance cur-
rent 1. which flows circularly on two
dipoles is amplified by each tramsistor,
and these amplified currents flow in
the lead. At the same time, unbalance
current I flows in the load. While the
phase of ¥ s independent from the
direction of incident wave, the phase
of (solid arrow) which flows when
wave comes from A direction is opposite
to the phase (dotted arrow) when wave
comes from B direction. Because of
these difference, this antenna can
become omnidirectional.
Analysis

This antenna can be analyzed by decom-
posing terminal voltages and currents
into orthogonal sequencies as shown in
Fig.2. From Fig.2, two equivalent cir-~
cuits are introduced as indicated* in

Fig.3. 1In the figure, Z or is radi-
ation impedance of unballnce of balance
mode , and vo or V.. is open circuit
voltage of unbalance or balance mode in-
duced by incident wave, + or - depends
on the direction of incident wave.

Fig.2 Decomposition

Common emitter transistor circuit is
expressed in the form of Y-matrix. Then,
from Fig.2 and 3 the relation between

1,1,V ,V,v. andV,_ can be
w%ittgn as Eq?l uggng Y-ngrix;
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Eq.l 18 a fundumental equation of this
antenna,
Front to Back Ratio(F/B), Output Imped-
ance, Output Voltage and Directional
Pattern

F/B is determined by the following
equation.
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F/B= \'Iuk+ //'Itt—\
From Eq.1 and 2 F/B can be introduced
independently from zu and Z .
Output impedance Z of this antenna
is obtained by changggf Z +2. in Eq.l to
z2,V to V., and V, b to b. y this

wid1£¥acion? 0

Zouﬂ = V&//I“

is obtained.
Output voltage Vouc is expressed as
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follow.

\/dut ==£EE;v° T Z, -{4)
From Eq.l and 4, (ﬂ 45%5)"
Y B az,
Va“t = Vou'f' 2:V°-z (' s das~ g1 ¢d3d “(5)

Using (2),(3) and (5), ?/B,zou ,and V .
can be calculated, when d, f, i and (9?
have been determined previously. Von and

VOb in Eq.1 are as follows.

Vou=2cos(kd/2)Eh - +(b)

V0b=2jain(kd/2)Eh (D

vhere E is incident field
: h is effective height.
Directional pattern is easily obtained
vhen F/B is 0 or infinity.

- 1tco R (G am® )= conted |
pe&) '—Z& e § (1-crff) ®
D(P) =(1+camp)/2 ---q)

pand ¢ are indicated in Fig.2.
Tolerance of Y-parameters

From Eq.1, it is compreheded that an
arpitraray F/B is obtained at an arbitra-
ry frequency by selecting Y-parameters.
The detail about this method cannot be
mentioned due to the limitation of space,
but the final results of m or y,, can
be expressed as follows.

Y3y OF ¥pp = O

C : constant
M : constant determined by F/B.

It is obvious that these results also
stand for the tolerances of Y-parameters.
And they mean that changing Y-parameter
by switching can make this antenna wide
band.

Calculation

In Fig.4-5 the results of calculation
are shown. On this calculation, y,, para-
meter of tramsistor is changed by Insert-
ing additional admittance to make F/B
infinity. The values d=5cm, f=0.5cm and
§=75cm are not large comparing to a con—
ventional dipole antenna at about 100MHz.
Transistors are 2SC-391 (manufactured by
Toshiba). 2 ¢ and V ¢ are omitted from
this paper 250 due P8 the limitation of
space.

Experimental Results

Some experimental results are shown in
Fig.4-5.

Directional pattern is well coincident
to theoretical pattern.

-72-

Additional admittance is inserted
between emitter and collector.

F/B 1is somewhat different from the
theoretical result, because of the dif-
ference of Y-parameters.

Conclusion

A new small active antenna which two
transistors are inserted is analyzed
and the theoretical results are compared
with the experimental results.

About F/B, good result (more than 30
dB) 1is obtained.

Pig.3 Bquivalent circuits

d=§5°>
Pze5™

=75

F/B 48
4ol

30 theorotical
----- experinental
20}
10|
80 90 100 110
f-KHs

Fig.4 Frequency characteristice
of F/B
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Fig.5 E~plane directional pattern



