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This paper presents a 2.6 GHz Doherty power amplifier IC to enhance the back-off efficiency. In order to apply to small-cell base
stations, the Doherty power amplifier was fabricated using GaN-HEMT process for high power density. In addition, the implemented
Doherty power amplifier was mounted on a QFN package. The implemented GaN-HEMT Doherty power amplifier was measured using
LTE downlink signal with 10 MHz bandwidth and 6.5 dB PAPR for verification. A power gain of 15.8 dB, a drain efficiency of 43.0
%, and an ACLR of —30.0 dBc were obtained at an average output power level of 33.9 dBm.
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H# 1. Silicon LDMOS FET®} GaN-HEMTS] H] il
Table 1. Comparison of silicon LDMOS FET and GaN-

HEMT.

Silicon LDMOS FET GaN-HEMT
Bandgap 1.1 eV 34 eV
g et 75V 175 v
g 9e 1 W/mm 4 ~ 8 Wmm
HAd & FI 3.8 GHz > 12 GHz
LT EA 225 C 250 C
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Fig. 1. Overall schematic diagram of the GaN-HEMT Do-
herty power amplifier.
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Fig. 2. Input matching network.
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(a) 3D view of the package for EM simulation
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(@) A photograph of the fabricated GaN-HEMT Doherty power
amplifier IC mounted in QFN package
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(b) A photograph of the evaluation module
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Fig. 5. Implemented GaN-HEMT Doherty power amplifier.
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Table 2. Performance comparison to the previously published GaN-HEMT Doherty power amplifier ICs.

Reference Frequency Device Pour DE ACLR Size; Package Mosiulation
[GHz] technology [dBm] [%] [dBc] [mm’] signal
1] 2.60 GgéngﬁT 334 419 N/A 3.5%1.9 COB LTE

[2] 2.14 G(;.I%I?I_{EII\I/IIT 36.5 39.7 —253 2.5x2.7 COB WCDMA
6] 2.65 GgésH‘éﬁT 337 416 —345 2621 COB LTE
[11] 2.14 GzéngﬁT 342 38.8 ~353 3.5x2.1 COB LTE
‘?Oli 2.60 GgéngﬁT 339 5.0 ~30.0 2.1x1.6 QFN LTE

DE: drain efficiency, COB: chip on board, *w/o linearization.

33.9 dBmell th&ted 15.8 dBS] AH o] 5, 43.0%2] ¥ &8
2 —30.0 dBc® ¥ A ACLR §A4& HQlth
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