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Abstract

In this study, an X-band GaN monolithic microwave integrated circuit (MMIC) low-noise amplifier is designed and fabricated for
RF transceiver modules using a 0.2 x«m ETRI GaN HEMT process. Through the application of a feedback microstrip line at the source
of the transistor, the amplifier operation is stabilized, and a compromised impedance trace of the input impedance and noise matching
is obtained, which minimizes the degradation of the maximum available gain and minimum noise figure. The developed MMIC low
noise amplifier, which uses simple matching and biasing circuits as matching elements, exhibits a linear gain of more than 20 dB and
a noise figure of 1.5~2.0 dB from 8.7 to 11.5 GHz. A single-tone power test shows an output Pjgs of 17.1~24.3 dBm, and a two-tone
IMD measurement shows an output IP; of 27.4~32.4 dBm in the same frequency range.
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Table 1. Design specifications of X-band GaN MMIC
low noise amplifier.

Frequency [GHz] 9~10
Associated gain [dB] > 17
Noise figure [dB] <25
Input return loss [dB] > 10
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Fig 1. Circuit stabilization using inductive source degeneration.

357



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 33, no. 5, May. 2022.

S-Parameter

J8 2. 4x100 pm ERAAH 7)F L2 AdHEA F
7hl whE 49 9 AF Fe dads A4
o] W3KL+=0~0.3 nH, step=0.1 nH)
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0~0.3 nH, step=0.1 nH).

I8, EARAHE A2 ¢7tE vEy oy
R LR DR EE TSR RE!

v u&
=
N
N
o]:o
o

=zko] of cq),\é_% SR 3= o)A o]
£ FUTT o A Aol 59l £4% 3
2 o4 oA P} R

A5 2018 el AEY HEE EAHS
o ALsgon A WH o] ALLE H}O] d22~EHY
MZLE 015 nHY 32 7M1, T WA - 0.1 nHY)
FHRE THES AAEA

[

?.3 P & T
fr fov to & rir

ko o
£

WA T EdAA
B 98 dyd2E 10 GHzoAM Zs106=23.87—j18.4 Q
olH, HZ o5 YA} HF g dMHEE 747
ZS_GAIN,IOG:9-741+]18 281 Q) Zs . NOISE, 106=47.624)34.38 Qo]
o FA o5 AL A FHE F U AT o
52113 dB, 4 5 Jdodzo)A dud F gles #

358

V.
—
—a RFour
4F100
RFiN =~ 4F100

a8 3. ARk X-tlY GaN AS $E7]9] JRE
Fig 3. Schematic circuit of the proposed X-band GaN low
noise amplifier.
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Frequency . Noise figure | Input return Chip size
References (GHz] Gain [dB] (dB] loss [dB] Pigs [dBm] | OIP; [dBm] () Process
[10] 7~12 14 25 10 20 28 5 GaN HEMT
[11] 8§~10 18 2.5~3 5~10 N.A. 37 N.A. GaN HEMT
[12] 45~7 22.5~255 1.3~1.8 9~15 24 35 3.6 GaN HEMT
[13] 8~11 222~30.8 1.6~1.95 9.1~20.6 23 29 3.6 GaN HEMT
[14] 7~11 >18 >2 NA. N.A. N.A. 6.0 GaN HEMT
[15] 10~12 244~252 1.3~1.75 >10 NA. 32.8 4.5 GaN HEMT
This work 8.7~11.5 20.5~24.1 1.5~2 9.45~20.8 17.1~243 274~324 2.62 GaN HEMT
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