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Balanced GaN HPA MMIC for 5G FR2 Band Base Station
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Abstract

In this study, a power amplifier, which is an essential component, was implemented for an RF system of a 5G FR2 band base station.
The design was verified using NP15-00 0.15- « m-gate GaN-on-SiC HEMT process (Win Semiconductors, Taiwan) with a high power

density and excellent frequency characteristics for use in 5G base stations. The manufactured power amplifier integrated circuit was

measured in the form of a balanced amplifier using a Lange coupler to improve the input and output reflection characteristics. The

measurement results were a small signal gain of 18 dB, output power of 9 W, power-added efficiency of 25 %, and a size of 3.6

mmx3.0 mm’® within the frequency range of 27~29 GHz.
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Fig. 1. S-parameters characteristics when input impedance
Z~=5.06+j23.45, output impedance Z~10.68+j59.80
of 4F50 device.

5G FR2 E 7]A =4 GaN H3 A 7] MMIC

i)
ofN
At

60

—=— Pout
—e&— Pgain
—a&— PAE

50

a0 |

30

20

Pout[dBm], Pgain[dB], PAE[%)]

—

o s 10 s 20 2
Pin[dBm)]
(a) Pin W3 @ freq=29 GHz
(a) Sweep pin @ freq.=29 GHz

8
n
®
=}

—=— Pout

—o—Pgain - 70
—o—PAE
80
/ —

B
=]

Y
w

270 | 50 .;30
E =
=
g =5 \ 0§
g / \ T
&£ 260 H30 2
=
255 d20
=
250 — 110

23 24 25 28 27 Z:req.Z[QGH:]U 31 32 33 34 35
(b) 34 M3 @ pin=18 dBm
(b) Sweep frequency @ pin=18 dBm

O8 2. 4F50 &aate] 48 d9d s Z=5.06+2345, =4
AW A 7=10.68+j59.802 v A EA4

Fig. 2. Power characteristics when input impedance Z=
5.06+j23.45, output impedance Z~10.68+j59.80 of
4F50 device.
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Fig. 4. S-parameters characteristics of the designed Lange
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fig. 5. S-parameters characteristics of the designed HPA
MMIC.
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Fig. 6. Power characteristics of the designed HPA MMIC.
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Fig. 7. Layout of the designed HPA MMIC (3.6x3.0 mny).
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Fig. 8. Manufactured balanced HPA MMIC and test equip-
ment.
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Fig. 9. S-parameters characteristics of manufactured balanced
HPA MMIC.
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Fig. 10. HPA MMIC power characteristics test configura-

tion diagram.
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Table 1. Power characteristics of balanced HPA MMIC.

Frequency [GHz] P, [dBm] AE [%]
27 39.38 27.05
28 39.98 25.54
29 40.10 25.04
H 2. Ka Y A F57] MMIC ¥t
Table 2. Power characteristics of balanced HPA MMIC.
Freq. Gain P PAE Return Ref #
[GHz] | [dB] | [dBm] | [%] |loss [dB]|
29 25 37 28 ~10 (1]
29 6 27 18 —4 2]
29 20 41 25 —10 [3]
26 14 37 30 ~10 [4]
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