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A High Power GaN SPDT MMIC Switch
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Abstract

This paper presents the development of a high-power single pole double throw (SPDT) microwave monolithic integrated circuit
(MMIC) switch via a 0.25 «m GaN on SiC process. Each signal path is designed in a serial shunt switch configuration, and each
switch transistor is stacked in two stages to achieve a high-voltage swing. The size of the fabricated SPDT MMIC is 1.6 mmx1.2 mm.
At operating frequencies of 0.1~10 GHz, the insertion loss is within 0.23~1.32 dB, and the isolation ranges from 56 to 23 dB. The
input 0.1-dB compression point was measured to be 45.3 dBm at 5.5 GHz. The compression remains below 0.12 dB for up to 46.7

dBm input power.
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Fig. 5. Measured insertion loss and isolation.

-0.50 -

“0.52 {---m— o
-0.54 - QaCE—

+0.56 4 \III\

+0.58 1 01 dB
.0.60 \

0.62 d o N S
-
-0.64 /f "

.0.66 P0.1 dB= 453 dBm

-0.68
-0.70

Loss compression (dB)

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Input power (dBm)

A gl wE AYEA compression 5792 7}

(73} 5.5 GHz)

Fig. 6. Measured insertion loss compression according to
input power.

I8 6.

251



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 35, no. 3, March. 2024.
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Table 1. Performance comparison with previously reported
GaN SPDT switches.

Insertion . Power
Ref. Freg. loss Isolation compression
' GHz dB
(GHz) (dB) (@8 (dBm)
P1 dB=
. < >
1 812 =L =25 41.8@10 GHz
P0.1 dB=
. < >
[2] 3-13 <12 >25 39@12 GHz
P0.1 dB=
- < -
[3] DC-8 <10 D@ Gz
. P0.1 dB=
- < >
This work | 0.1-10 <13 >23 453@55 GHz

55 GHz®] &4ls é}?;%el 0.52 dBol thsted 0.1 dB
compression 91 E= JH Y] 453 dBmOE SAH
o A3k 467 dBmoﬂ A AEd2 064 dBE 2AS
4] 0.12 dB compression®l| 3 ??_E} 12 7E B
3% GaN SPDTZ$]%] 9} 4 2 =
o] A#H7} 71E Az "or-}f‘f& A8 s e R
4 T Ut

0.25 x#m GaN on SiC 4= ©]&
-‘%l A8 A, AR T, 4SS ZA5A 2 =
+ series-shunt 7322 AL, 158 EAS 95t
293 EFAAEE 220 HZEelo] AAGY &
3 A, 4899 71F 467 dBm7HA 012 dB o]3

Lo

252

compression 542 ZH=th B = 93 753 SPDT
29A & AN goltt B 5G 71A = Al2" Sl A&
2 A 129 & 2 AT 74T Ao r 7

o,

References

[1] M. Assad, A. 1. Najam, and H. M. Cheema, "GaN based
high power SPDT switch for single chip X-band T/R
module front-end," in 2021 Ist International Conference
on Microwave, Antennas & Circuits(ICMAC), Islamabad,
Dec. 2021.

[2] S. Osmanoglu, E. Ozbay, "X-band high power GaN
SPDT MMIC RF switches," in 2019 European Micro-
wave Conference in Central Europe(EuMCE), Prague,
May 2019, pp. 83-86.

[3] C. F. Campbell, D. C. Dumka, "Wideband high power
GaN on SiC SPDT switch MMICs," in 2010 IEEE
MTT-s International Microwave Symposium, Anaheim,
CA, May 2010.

[4] J. M. Carroll, "Using GaN FETs for high power RF

in 2008 IEEE Compound Semiconductor
Integrated  Circuits Symposium, Monterey, CA, Oct.
2008.

[5] H. G. Ji, J. H. Jeong, and D. M. Kang, "Balanced GaN
HPA MMIC for 5G FR2 band base station," The Journal
of Korean Institute of Electromagnetic Engineering and
Science, vol. 34, no. 6, pp. 444-449, Jun. 2023.

switches,"



