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A Study on Improvement of the Efficiency and PAE of

Power Amplifier using Harmonic Suppression Transmission Line

HEEE £ &

20044 2A

B KRB KB



R wWLe AME
2111 9]
TE
Biat Bfrgmsce
o2
mm(’%?—_—]’

ZRER :
P TEEL 4 K
£
(Em)

=
% B .18
B e |-
m Ak R (E
Z B IH8 )
B |-
= 1 & (F
1))

20044 2H
P
BRI REEL AB
B
T LER

2 1



M

Abstract

Nomenclature

xﬂ 1 zo]- }\-] B e

MmO O O

2.1 T-8

12

12
16
18
19
21

3.2 FL B O] B et

Al

Al

Njo

22

mK

27

3-dB B x| ge

27
32
33

4.1 3-dB B# g2

4.3 A2 2 =



35

35

36

=
=

m
=

5.2 A #k

41

A 6 A B e

——

;O.._
sl

l

;.Aﬂ



Abstract

The main design points of a power amplifier are focused on output power
and efficiency of power amplifier. One of the methods to improve the output
power and efficiency is to terminate the harmonics at the output. Among
the harmonics, the second harmonic is especially in want of tuning, because
its magnitude is relatively larger than the other harmonics. Many works
have been reported for harmonic termination.

In this thesis, high efficiency power amplifier was designed with harmonic
suppression transmission line. The harmonic suppression transmission line
can suppress the n-th harmonic output. The harmonic suppression
transmission lines consist of T-type transmission line with two A/4n open
stub and T-type transmission line with one A/4n open stub. Experimental
results show that this transmission line has wide stop—band and good pass
band characteristics.

In order to verify the improvement of the harmonic suppression
transmission line amplifier, harmonic suppression transmission line amplifier
was compared normal amplifier. As the result of measurement, the output
power and of the harmonic suppression transmission line amplifier were
improved as 0.2~1.6 dB. PAE(Power Added Efficiency) were improved as
17%. Besides, all the harmonics were suppressed.

And the balanced amplifier designed with harmonic suppression coupler.
As the result of measurement, the output power and of the balanced
amplifier using harmonic suppression coupler were improved as 0.1~1.64 dB.

PAE(Power Added Efficiency) were improved as 11%.



Nomenclature

¢ - Power gain

¢, + Transducer power gain

Gp - operation power gain

G, - available gain

A . Stability factor

p,or ( 2, ) RF input power

»,or (2 )t RF output power

2, - DC power

2, - Power dissipation

2, - The 1-dB gain compression point
[S] ¢ Scattering matrix

Z, - Characteristic impedance

Zs + Source impedance

Z, - Load impedance

Z,, - The input impedance

Z,,, - The output impedance

I' . : The input reflection coefficient
I' : The output reflection coefficient
I', - The source reflection coefficient
I', - The load reflection coefficient

A : Delta factor
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(a) Normal Transmission line (b) T-type Transmission line
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Table 2.1 n=5 Harmonic suppression transmission line parameter

Z'(RQ) o’

‘7' (n=2) 73 45°

A Z> 61.6 60°
‘7' (n=3) 43.5495 30°

Z 122.59 30°

B Z'(n=4) 31.158 22.5°
Z 122.59 30°

‘Z'(n=b) 24.83 18°

C Z> 61.6 60°
‘7' (n=6) 20.519 15°
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Fig. 2.5 The layout of 3\/4 harmonic suppression transmission line
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Fig. 3.5 Fabricated harmonic suppression transmission line amplifier
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