37-39 GHz GaN Low Noise Amplifier
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Abstract

To address the requirements of 5G millimeter-wave applications, this low noise
amplifier (LNA) is designed using the WIN 0.12 um gate GaN on SiC process with a 2-
stage common-source architecture. It operates in the 37-39 GHz frequency range. The
LNA achieves a noise figure of 3.8-3.9 dB, a gain of 12-13.5 dB, and input/output return
losses of <-11 dB and <-25 dB.

The amplifier provides an OP1dB of 13.6 dBm and an OIP3 of 24.8 dBm. The chip
size is only 1x1 mm?, and the circuit layout is folded into two rows to reduce the area. It
is suitable for integration in 5G millimeter-wave communication systems.
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3. 3% % Method
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3.2.3. Transmission Line (TML)
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3.2.4.  Resistor/Capacitor

Vg B R % fa* fnFfe s < AV KRR { ﬁqgi;f]»;é Foo UK e fE
x4+ (robustness ) °

Colk T FKEIFXRE> T8 F 25K -



3.2.5. Bypass Capacitor
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Table 5
B Ap B 2 0 GaN LNA
Ref. Process | Freq. | NF | Gain | /ORL | OP1dB | OIP3 DC Size
[GHz] | [dB] | [dB] [dB] [dBm] | [dBm] | [W] | [mm2]
[1] 0.15um 25- | 235 | 15- >8/ 17.4 24.2 0.3 1.4x0.6
GaN/SiC 31 17 10
[2] 0.15um 25- | 24- | 221 >12/ 19.1 28.5 0.3 3x1
GaN/SiC 31 2.9 10
[3] 0.15um 27- | 3.7- | 144- >10/ NA NA 0.64 | 3.4x1.2
GaN/SiC 31 3.9 19.6 5
[4] 0.15um 25- >3 >20 >10 NA NA 0.36 3.5x1
GaN/SiC 35
[5] 0.15um 42- 3 19 >10/ NA 28 0.395 | 2.5x1.3
GaN/SiC | 47 13
[6] 0.15um | 27.5- 4 20 >12/ 12.5 NA 0.8 3x2
GaN/SiC | 28.5 6.5
[7] 0.04um 30- | <l.6 | >24 >10/ 11 20.5 | 0.082 | 3.1x1.1
GaN/SiC | 39.3 15
[8] 0.15um 35- 3.7 19.7 >8/ 21.6 NA 3 4.3x1.2
GaN/Si 37 14
[9] 0.1lum 23- | 2.2- | 26- >15 17 NA 0.5 | 2.3x1.1
GaN/Si 31 2.8 29
[10] 0.1lum 22- | 0.4- | 19.5- >10 20.8 34.5 0.21 | 1.7x1.3
GaN/Si 30 1.1 22.5
[11] 0.1lum 35- | 23| >33 >21 24 32 1.4 3.6x2
GaN/Si | 36.5
[12] 0.1lum 27- 1.5 20 >15/ 16 NA 0.15 3x1
GaN/Si 31 20
This | 0.12um 37- | 3.8- 12- >11/ 13.6 24.8 0.3 1x1
Work | GaN/SiC 39 3.9 13.5 25

(Reference: 71|+
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