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Abstract

This paper presents a S/C/X-band LNA MMIC with resistive feedback structure in 0.25 um GaN HEMT process. The GaN devices
have advantages as a high output power device having high breakdown voltage, energy band gap and stability at high temperature.
Since the receiver using the GaN device with high linearity can be implemented without a limiter, the noise figure of the receiver can
be improved and the size of receiver module can be reduced. The proposed GaN LNA MMIC based on 0.25 um GaN HEMT device
is achieved the gain of > 15 dB, the noise figure of < 3 dB, the input return loss of > 13 dB, and the output return loss of > 8
dB in the S/C/X-band. The current consumption of GaN LNA MMIC is 70 mA with the drain voltage 20 V and the gate voltage
-3 V.
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Fig. 1. Schematic of GaN LNA MMIC with resistive feed-
back structure.
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Table 1. Passive component values of designed GaN LNA

MMIC.

Parameter Value Parameter Value
L 0.5 nH Ly 0.15 nH
L, 0.5 nH Lg 0.15 nH
Ls 0.4 nH G 230 fF
Ly 0.9 nH R 265 Q
Ls 1 nH R 132 Q
Le 3 nH
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Fig. 2. Microphotograph of GaN LNA MMIC with resis-
tive feedback structure.
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Fig. 3. Gain measurement results of GaN LNA MMIC.
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Fig. 4. Input/output return loss measurement results of GaN
LNA MMIC.
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Fig. 5. Noise figure measurement results of GaN LNA MMIC.
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Table. 2. LNA performance comparison with previous works.

Ref [3] Ref [4] | Ref [6] |This work
Frequency(GHz) | 8~10 1.2~16 2~18 2~12
Gain(dB) 29 133 23 15
Noise figure(dB)| <1.6 <3 <47 <3
S1(dB) >15 > 6 > 85 > 13
S»(dB) >15 > 7 > 85 > 8
*P1dB(dBm) -12 - -1 2
Chip size(mm’) | 8.5 32 11 29
Tech. 025 um | 025 um | 0.25 um | 0.25 um
GaAs GaN GaN GaN

*Input referred
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