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Development of X-Band Receiver LNA and Switch MMICs using Wavice’s
0.2um GaN Technology
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Abstract

In this paper, we designed and fabricated a low-noise amplifier and a switch MMIC for the receiver section of an X-band transceiver
module using Wavice's 0.2 um GaN HEMT technology. The SPDT switch MMIC, fabricated with a size of 1.5x1.31 mm, exhibited
insertion loss of 0.7 dB, isolation of 31.5 dB, and power handling of 45.2 dBm in the operating frequency band of 9~10 GHz. The
three-stage low-noise amplifier MMIC, fabricated with a size of 1.85x1.5 mm, exhibited gain of 23.2 dB, input/output return loss of
greater than 9.9 dB, and noise figure of 1.4 dB in the operating frequency band of 9~10 GHz.

Key words: GaN, Front-End, MMIC, Radar, Receiver, X-Band

I.M & A3 Ak GaN 224} 7] 7]E GaAs(gallium arsenide)
71z Hla] =& AYUE 58 9 AV Ao g

=
E Front-end 7%l &

AL TEE doltt 7159 e wet X-the of &%, ¥FY, I8& F5A
552 BE5 A GaN 714t Front-endol thdt #Ailo] o} o),

o] A4 2039 E AM(FH7EHBE T A8 F713437]1eA 73] 33 §4AFAFE(No. CAP23031-000)9] AL AFHUH
3=t 2} A1 91 -9 (Electronics and Telecommunications Research Institute)

*9] o] H] 2~(Wavice)
1: A A7 9 (https:/orcid.org/0000-0002-9336-0077), 2: & 1 A< (https://orcid.org/0000-0003-0181-130X),

3: A5 (https://orcid.org/0000-0002-0641-9035), 4: 2 Y 19 (https://orcid.org/0009-0000-7853-879X), 5: A A(https://orcid.org/0000-0002-5091-1529)

- Manuscript received April 18, 2025 ; Revised April 30, 2025 ; Accepted May 13, 2025. (ID No. 20250418-043)

+ Corresponding Author: YounSub Noh (e-mail: nohys@etri.re.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 605
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 6, June. 2025.

GaN 2:9]1x] MMICY] 7 Azl 4183
MMICS] 78 A=BHN coks} glojt} 44eal 1
Front-endol] 2]£-3 } | S8l AEENeH, 25 3¢
GaN 3=z Mg o3 Aot

& lf%OﬂHL U 59 GaN RF MMIC %4+ T}H&-
g AL HA3 e dolv 2] 02 m GaN
HEMT 34< ol &3 X-t9 +
cel

Al HR3h 293
MMIC ¥ ARSZZ7] MMICS] AA], Az 2 =4 4
}E AA g
M. XCHY A5 Frontend MMIC A A

o8] 229] 02 un GaN HEMT 54 -H]o}2 A5
3™, OSV(outside source via) 32| 100 wn SiC 7]2Hgl
A H HEMT A4S Gm 450 mS/mm, Viy —23 'V, f;
27.5 GHz, fuax 70 GHzS} Ver 90 V 572 2=t

SPDT 29AE W 9 AR S40] -t AE-

g Fx2E AAs 42 ERALEH Ql, (49
A©OlE dol= 1Y H Lg9t shunt ATAIE CsE AHE-3)
o X-t ¥ 5253 tjde A RF 2127t ACE &
SR A5 FAS WAste Y &4 54& A4
stith 18 EWMA2E QI Q45 TFI10 AAE, HE
EWAAE Q2, Q3, Q5, Q6 3F75 AAE A3 A
TZE 71—_’:1;].(1% 1).

AAEZE7|= 4F100(4 fingers, 100 wm gate width)
HEMTE S-parameters®} noise parameter <74 7|1t s2p &
95 AREste] AASTh FEAF HA3 2 o E
SHEE fal 3¢ B Althe] A E(source-dege-

Qg mfo] AR 2EY HZE(Lsl, Ls2, Ls3)E 3

o

L

[o:

neration) &

O3 1. X-t19Y GaN SPDT 2914 2%
Fig. 1. Schematic diagram of X-band GaN SPDT switch.

606

BEo ALk AFSZZ7)= 20 dB ©]A4Y o
o FZE 7Y, O9 29} 7o) 3¢k SE7]
T 4F100 HEMTE AH-3te] AA 8t
Hol| A k-factor 1 ©]%¢ FA5}7] Sl8te] &

02 4% A3 RIL R2, 2 R3E F7}3)

(s
o )
W w
m

2
(V)

M. &M Frontend MMIC =3 A1}

glo]H]22] 0.2 ym GaN HEMT 30 2 A &te 293
MMICS] F7]&, 23" 33 7+0] 1.5%1.31 mme|th.

22912 MMICS] AHIEA s AP 542 2-9019 A
o= s om, AojFt Vel V2E 0 VO —40 VE
AHE3E AlofstdlTt AlE A3 9~10 GHz theell A Al
E£AL 07 dB olsket A7|% 31.5 dB odo|tH I 4).
1 A MMICS] Wt 542 A8 A+5 FHE thol
]u}oi =z o}oq }\]zﬂo}Oﬂouﬁ] rﬂ/\.l.z 100 us 9].
T“rEl 10 % RF 215 A7}8lth 31 10 GHzol A &
% 1dB A% €4 compression Y& A& 452 dBmo|th

FPE

ON

[
ot
2

J8 2. X-thY GaN 3T AREEH7] 3R
Fig. 2. Schematic diagram of X-band GaN 3-stage LNA.
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Fig. 3. Photograph of fabricated GaN Switch MMIC.
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Fig. 4. S-parameters of X-band switch MMIC.
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Table 1. Performance comparison with previously reported
X-band GaN switch MMICs.

Ref. Frequency,| Insertion | Isolation, h:r?;ri?g Chip-size,
GHz Loss, dB dB dBm | mm

2016 [1]| 84~10.6| < 1.1 > 20 > 42 3.0x1.5

2019 [2]| DC-12 <12 > 30 > 40 3.0x3.0

2021 [3]] 8~12 <13 > 25 > 41.8 | 2.76x1.36

2023 [4]] 9~11 < 0.85 > 25 > 42 | 1.3x1.79

\ffiﬁi 9~10 <0.7 > 315 | > 452 | 1.5x1.31
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Fig. 6. Photograph of fabricated GaN LNA MMIC.
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Table 2. Performance comparison with previously reported
X-band GaN LNA MMICs.

Ref. Freg‘;;;cy’ Gain, dB | NF, dB Chllfl’;ize’
2016 [1]] 74~114 23 1.6 3.0x2.02
2020 [5]]  8~11 > 168 | <17 28323
2004 [6]]  9~10 114 <21 43332
2024 [7]]  9~10 1875 | <16 | 246x1.79

v];}o‘i 9~10 >32 | <14 1.85x1.5
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