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1.9 GHz~2.6 GHz FH S A¥ HHFZ7| A

Wideband Linear Power Amplifier of 1.9 GHz~2.6 GHz Using Mutually
Coupled Differential Inductor Based on GaAs HBT Process

Sk

—

M

FX|

F:‘Q

&2

Qfol
o

ogt

A NTH - HRE -

02

37
Jiwon Hwang - Hyeongjin Jeon - Hansik Oh - JaeKyung Shin + Woojin Choi *+ Youngoo Yang

2
B =FdMe A A%E 2AEAYHE o]43 GaAs hetero-junction bipolar transistor (HBT) 7]%Fe] 1.9 GHz~2.6
GHz Ftie 20 A8 AYZZ7|5 AAS AT 2-section F7F & W1 I 2] AFE Ao AFE AFAYHE F4 3
Wola, 3|29 A71E AFgteigith ek Y ¥ YT Fog LES o]&ste] He

of A 3z T4 o<
T ool AgAo R A3t A steith Alzte AY AHFE7]= 1.9 GHz~2.6 GHz T3k th ol A
220 dBm~24.0 dBm ©| v} ¥ A8 54 2 330 %~39.0 %] A & 54 Btk T, two-tone A1 50l o]
IMD3 578 -30 dBc o]atellA A¥ =¥ A 22 dBm % 33 % o139 =& && 4L Bt

Abstract

This study presents a wideband two-stage linear power amplifier, operating from 1.9 to 2.6 GHz, using a mutually coupled differential
inductor based on GaAs hetero-junction bipolar transistor (HBT). A part of the two-section inter-stage matching circuit comprises a
mutually coupled differential inductor, which widens the operating band of the matching circuit and reduces the circuit size. In addition,
it is optimized to linearly operate in the wide frequency band using a wideband balun at the input and output stages. The fabricated
linear power amplifier exhibits a maximum output power of 22.0 dBm~24.0 dBm and efficiency of 33.0 %~39.0 % in the 1.9 GHz~
2.6 GHz frequency band. An IMD3 of —30.0 dBc at two-tone signal, with high efficiency of more than 33.0 % was achieved at the
linear output power of 22 dBm.
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Fig. 1. A schematic diagram of the 2-section GaAs HBT power amplifier.
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Fig. 5. Mutually coupled differential inductor having each
inductance of 6.3 nH.
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Table 1. Area and inductance per area of the inductors.

Type Regular Mutually coupled
inductor differential inductor
Area 178168 142141
(1£m)
Inductance per area of
the inductors 2.1 3.1
(nH/mm’)
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Table 2. Comparison with GaAs HBT PA.

Ref.  |Freq. (GHz)|PAE (%) | Peak, P, (dBm)|Gain (dB)

[12] 1.95 52.5 26.3 16.9

[13] 5~6 27 2 24
This work| 1.9~2.6 41 24 29
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Fig. 7. Evaluation board of the designed GaAs HBT power
amplifier.
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