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Analysis of Transistor's Circuit Coefficients on the Performance of
Active Frequency Multipliers

1z

g H
Youngcheol Park

2 o

rir
Hd

=
o]
2

FE7|4 ERWAAH Fapg A 7] 45 A Ay 28 24
A% 2 MY xxI o2 7)) AR o FH3 ¢
ok A 7)19) AAe glo] U7 upolo] A A E Fa yxI AR
AE S dAeom, class-F +25 7|40 & dho] F=ub4 34w
et e 24 AGreltE 32k 120 AE-E dASGth 99 4 AF4E vge R

AstHed, Algd oA && 195 % 2 4 T8 229 %, AU HE o5 95 dBY]

ox
4o flo
=
Y

rhu
2 2 ol o
e |o
o
L oft
>
L)
N
ull
wx
Y
ED
K
|
e
N

BN ofr

E _o‘mlﬂl I'U:L r].g:
=

=
ol

Al

o N @ 1o O o
N
j
>

)

o
(95)
0

ne
o

Abstract

In this paper, the optimal condition for efficient active frequency multipliers is analyzed. This analysis is based on
the effects from transistor nonlinear coefficients, harmonic impedances, and output parasitic components. From the ana-
lysis, normalized harmonic power is estimated with the clipping condition of a commercial transistor, and the condition
for high conversion efficiency is suggested. From the analysis, a class-F frequency tripler was implemented for the
output at 2.475 GHz, showing the maximum efficiency of 22.9 % and the maximum conversion gain of 9.5 dB.
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Fig. 1. Output harmonic matching circuit of the fre-
quency tripler.
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Fig. 2. Simulated results of the class-F frequency tri-
pler.
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Fig. 3. Measured performance of the 2.475 GHz frequ-
ency tripler.
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Fig. 4. Implemented class-F frequency tripler.
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