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Abstract

In this paper, we present a low noise amplifier with a merged duplexer. The input matching network of the electrical balance

duplexer(EBD) and the low-noise amplifier were integrated to minimize input insertion loss in the RX path. The

low noise amplifier

was designed with a differential structure because its input matching network was integrated with the EBD. The first stage of the

low-noise amplifier was designed with a common-source structure while considering noise characteristics. The

second stage of the

low-noise amplifier was designed with a cascode structure to minimize the effects of impedance mismatch and phase mismatch on the

output balun. In addition, the interstage matching network was designed symmetrically using lumped elements while considering the

mismatch. The low noise amplifier with a merged duplexer had a gain of over 18.04 dB at the RX path, a return loss of over 8.7
dB, an insertion loss of 4.3 dB at the TX path, a noise figure of 5.21 to 5.23 dB at the RX path in the frequency range of 14.3

to 15.9 GHz, and its chip size was 0.85 x 0.33 mm’.
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Fig. 1. The block diagram of conventional electrical balance
duplexer & low noise amplifier.
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Fig. 2. The schematic of low noise amplifier with merged
duplexer.
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Fig. 3. The layout of low noise amphﬁer with merged
duplexer.
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Fig. 4. Simulation result of the return loss.
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Fig. 5. Simulation result of RX path gain and TX path in-
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Fig. 6. Simulation result of the isolation.
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Table 1. Comparison of electrical balance duplxer.

Ref[3] Ref[4] Ref[5] This work
20 MWCL |19 MWCL | 18 MWCL | (simulation)
Technolo 28-nm 65-nm 65-nm 65-nm
| omos | cMOs | CMOs | CMOS
Type EBD EBD |EBD+LNA | EBD+LNA
Frequency 0.7-09
(GHz] 28 L7-00 | 1622 | 143~159
Return loss
- - 9.54 8.7
[dB]
IL < 4.
X path 33 43056305 | <43
[dB] <45
Gai -
Maxpan | g0 | ST 11 oa8| > 1804
[dB] <—45
TX-RX
isolation > 246 > 50 > 50 <393
[dB]
Noise figure
- - 64—68 | 521-523
[dB]
Area 0.054 117 1.19 0.28
[mm°]
P
de 0 0 9.6 283
[mW]
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