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2~6 GHz Wideband GaN HEMT Power Amplifier MMIC
Using a Modified All-Pass Filter
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Abstract

In this paper, a 2~6 GHz wideband GaN power amplifier MMIC is designed and fabricated using a second-order all-pass filter
for input impedance matching and an LC parallel resonant circuit for minimizing an output reactance component of the transistor. The
second-order all-pass filter used for wideband lossy matching is modified in an asymmetric configuration to compensate the effect of
channel resistance of the GaN transistor. The power amplifier MMIC chip that is fabricated using a 0.25 #m GaN HEMT foundry
process of Win Semiconductors, Corp. is 2.6 mmx1.3 mm and shows a flat linear gain of about 13 dB and input return loss of larger
than 10 dB. Under a saturated power mode, it also shows output power of 38.6~39.8 dBm and a power-added efficiency of 31.3~43.4
% in 2 to 6 GHz.
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Table 1. Performance specifications of the wideband power

amplifier MMIC.
3 E R
Fab 2~6 GHz
3= > 38 dBm
& > 20 %
Agol= > 10 dB
A B > 10 dB

1. Win Semiconductors®] 0.25 pm GaN HEMT NP2500MS
(W=10%125 2 m).
2. "ol Z: V=28 'V, Ips=100 mA per transistor.
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Fig. 1. All-pass filter.
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frequency region: 2-6 GHz
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Fig. 2. Impedance transformation by input matching.
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Fig. 3. Simplified small-signal model of a transistor.
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Fig. 4. Transfer responses of node voltages in the all-pass
filter.
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Fig. 8. Schematic circuit diagram of the designed power am-
plifier.
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Fig. 9. The photograph of 2~6 GHz GaN power amplifier
MMIC.
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