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A 2.65 GHz Doherty Power Amplifier Using Internally-Matched GaN-HEMT
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Abstract

This paper presents a 2.65 GHz Doherty power amplifier with internally-matched GaN HEMT. Internal matching circuits were
adopted to match its harmonic impedances inside the package. Simultaneously, due to the partially matched fundamental impedance,
input and output matching networks become simpler. Bond wires and parasitic elements of transistor package were predicted by EM
simulation. For the LTE signal with 6.5 dB PAPR, the implemented Doherty power amplifier shows a power gain of 13.0 dB, a
saturated output power of 554 dBm, an efficiency of 49.1 %, and ACLR of —26.3 dBc at 2.65 GHz with an operating voltage of
43 V.
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Fig. 1. Equivalent circuit model of the internal matching cir-
cuits.
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B 1. 7] Doherty A8 T 71539 A5 vl

Table 1. Performance comparison to the previously reported Doherty PAs.

Re £ Fr €q. Device VDD P SAT P ouT DE ACLR MOd. Remark
' (GHz) technology W) (dB) (dBm) %) (dBc) signal
[13] 1.865 | LDMOSFET | N/A 538 46.6 380 556 | coma20 | Unbalanced
(PAE) output combiner
Inverted structure
[14]F 1.865 | LDMOSFET N/A 56.0 48.7 359 —33.0 | CDMA-2000 | asymmetric cell
(190 W, 230 W)
[15]% 2.14 GaN-HEMT 50 56.5 48.5 48.0 —25.0* | W-CDMA Symmetric cell
_ Asymmetric cell
[16] 2.655 GaN-HEMT 50 573 50.3 48.0 28.0 W-CDMA 210 W, 320 W)
Asymmetric cell
1 2.5~2. IN-HEMT 4. 46. 45. —24. -CDMA
[17] 5~2.7| Ga 50 543 6.0 5.0 0 W-C (105 W, 160 W)
This work 2.65 GaN-HEMT 48 554 489 49.1 —26.2 LTE Symmetric cell

DE: drain efficiency, PAE: power-added efficiency.
t . 2-stage Doherty structure, *: Graphically estimated.

A1tk A% Doherty A2 ZZ7)9] E302 L oF 350
WE IARE A9ZE]9] 4% bl Aol Thssi
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