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2~16 GHz GaN Nonuniform Distributed Power Amplifier MMIC
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Abstract

In this paper, a 2~16 GHz GaN wideband power amplifier MMIC is designed and fabricated using the nonuniform power amplifier
design technique that utilizes drain shunt capacitors to simultaneously provide each transistor with the optimum load impedance and
phase balance between input and output transmission lines. The power amplifier MMIC chip that is fabricated using the 0.25 £m GaN
HEMT foundry process of Win Semiconductors occupies an area of 3.9 mmx3.1 mm and shows a linear gain of larger than 12 dB
and an input return loss of greater than 10 dB. Under a continuous-wave mode, it has a saturated output power of 36.2~38.5 dBm
and a power-added efficiency of about 8~16 % in 2 to 16 GHz.
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Fig. 1. A schematic circuit of the nonuniform distributed
power amplifier.
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Table 1. Comparison of impedances required at the drain
nodes with respect to the transistor’s gate width.

o 2 &g &

M

d ol vl ol
) Wo [1m] | Zu [9] Wo [em] | Zy [Q
1 4x125 150 6x125 100
2 4x125 75 4x125 60
3 4x125 50 4x125 429
4 4x125 37.5 4x125 333
5 4x125 30 4x125 273
6 4x125 25 4x125 23.1
7 4x125 214 2x125 21.4
8 4x125 18.8 2x125 20
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Fig. 2. A simplified schematic circuit of the two-stage po-
wer amplifier.
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Fig. 3. A microphotograph of the fabricated nonuniform dis-
tributed power amplifier MMIC.
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power-added efficiency results.
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Table 2. Comparison of the fabricated power amplifier MM-
IC and previously published similar power ampli-
fier MMICs.
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