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A Design of Amplifier Using Harmonic Termination Impedance
Matching Tuner and Bias Line
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Abstract

In this paper, a new 3 dB branch line hybrid using asymmetric spiral-shaped defected ground structure(DGS)
microstrip is proposed. The proposed branch line hybrid suppresses \the 2nd and the 3rd harmonic component
effectively. Also a DGS A/4 bias line that can suppress high frequency harmonics as well as low frequency
intermodulation component is proposed. With the harmonic termination tuner using the proposed hybrid and the
harmonic blocking bias line, the 2nd and the 3rd harmonic components of the fabricated amplifier that operated in
IMT-2000 basestation transmitting band were suppressed up 25 dB and 27 dB, respectively. The proposed harmonic
load-pull setup of amplifier is more easily accomplished with proposed circuits than the previous.

Key words : DGS(Defected Ground Structure), Load-Pull, Branch Line Hybrid, Harmonic Suppression, A/4 Bias Line

- £ SRS £54 U9 AS oladl 9 3
29 4EEE S 90 123} 2E-F(oad
42 £ 4345 B8S W) AV EAAL ) 3H/1D FE70904 BAsE A 12 4
E1—4 HA AHHE AA 2L F e 12X 2 TES AT AHA $27]9] Y& A9 B4
Z(oadpul) ZE717} 228 4TS 3 Yok B WA SHE 2AskE Aolth et U
Ydoz 2370k 24 A4 249 WaRH  AHEHT AT 55 ZEE AAYE A5 239
oall, v & g 98 NS}t FE7)9 AstEA I oA A5 ol go] Jlen, o)& 7
AEusty 4 B %23 87 Department of Information & Communication Engineering, Chonbuk National University)
aakiae fi}i'_ A B 7] 3 8(Division of Information Technology Engineering, Soonchunhyang University)
= & W 3 20050930-109
cFAAEYA ;2005 129 149

1186



x5 A 54E /e AL FU vlelojh HEE o

§)) 0]
Iﬂp“tT ? Isolation
e
@ 4 IfD O
Through Coupling

(b)
08 1. (@) A5HQ 2=-2 537, (b) 3 dB 2dA
22l solReEg o 8% YU Fui
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Fig. 2. (a) The asymmetric DGS microstrip line(A=3
mm, A'=26 mm, B=2.6 mm, B=22 mm
C/G/S=0.2 mm, D=24 mm), (b) The simulated
and measured transmission and reflection
characteristic.
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Fig. 3. Harmonic termination 3 dB DGS branch line
hybrid.
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Fig. 4. (a) Transmission and reflection measurement cha-
racteristics of the conventional 3 dB branch line
hybrid with open coupling and through port
condition, (b) Transmission and reflection cha-
racteristics of the proposed 3 dB DGS branch
line hybrid with open coupling and through
port condition.
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Table 1. Comparison of conventional and proposed
amplifier.
The transfer and reflection characteristic
Conventional Proposed

Gain 13.03 dB 13.38 dB
Maximum -23 dB ~17.75 dB
Return Loss
Pl dB 35 dBm 34 dBm
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Fig. 9. (a) The conventional amplifier, (b) the designed
amplifier with harmonic termination matching
tuner and bias line.
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amplifier.
Harmonic suppressions(Output power: 34 dBm)
Conventional Proposed Suppression
210 36.40 dBc 61.58 dBc 252 dB
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