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( A 53GHz wideband low-noise amplifier for subsampling direct
conversion receivers )
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Abstract

In this paper, a wideband low-noise amplifier (LNA) has been realized in a 0.18mm CMOS technology for the
applications of subsampling direct-conversion RF receivers. By exploiting the inverter-type transimpedance input stage
with a 3rd-order Chebyshev matching network, the wideband LNA demonstrates the measured results of the -3dB
bandwidth of 535GHz, the power gain (S21) of 12~18dB, the noise figure (NF) of 69~10.8dB, and the broadband
input/output impedance matching of less than -10dB/~24dB within the bandwidth, respectively. The chip dissipates 32.4mW
from a single 1.8V supply, and occupies the area of 0.56x1.0 mm”.
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Simplified block diagram of a subsampling
direct-conversion Rx.
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Fig. 2. Spectrum for subsampling in the
frequency domain.
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3. Noise aliasing effect due to subsampling.
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Subsampling operations: (a) 5.3GHz RF signals,
and (o) 200MHz down-converted IF signals.
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Table 1. Comparison with recently published wideband CMOS LNAs
Ref BW Sm Su S Soz NF Power 11P3 P Tech
' (GHz) (dB) (dB) (dB) (dB) (dB) (mW) (dBm) (dBm) {mm)
-1
f4] [1.8-2.1 30 - _525 N/A N/A 1.9-2.05 <7 N/A N/A 0.18
14 .4 -7.4 -8.1
) 5.5 ' N/A 5.1 <75 4.7 -15.2 0.18
[5] /12.2 /7.2 / /-10.3
[6] 0.7-5 12 N/A N/A N/A <3 18.9 N/A N/A 0.18
[7]1 |3.1-10.6| 8H8.2 <13 N/A N/A 4.4 10.3 N/A -2.48 0.18
[8] 0.93 13 N/A <20 <-10 4 0.72 -10.2 -18 0.13
This 5.35 12-18 <10 <40 <-24 6.8-10.8 | 32.4 ~1.75 -11@ 2.4GHz| 0.18
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