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Design of K-Band CMOS Four-Port Direct Conversion Receiver
for BPSK Demodulation
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Abstract

In this paper, we propose and demonstrate a new four-port BPSK direct conversion receiver based on 0.18 um
CMOS technology for K-band applications. The proposed direct conversion receiver is composed of two active combi-
ners, an lumped LC balun, two power detectors and an analog decode. The designed direct conversion receiver is su-
ccessfully demodulated BPSK signal with 40 Mbps in the K-band.
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Fig. 1. Block diagram of (a) conventional 1/Q demodu-
lator and (b) conventional six-port demodula-
tor.
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Fig. 2. Block diagram of the proposed QPSK direct con-
version receiver, the dotted ares: the CMOS four-
port BPSK demodulator.
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Fig. 4. Simulated demodulation process for a BPSK
signal. Each waveform is observed at nodes
shown in Fig. 3.
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Table 1. Simulated power consumption of the desi-
gned BPSK demodulator.

Block name Power consumption [mW]
LO buffer amplifier 4.06~10.88
RF combiner 2.88
Bias circuit 1.44
Power detector 0.07
Total consumption 845~15.27
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Table 2. Comparison of previously reported demodula-
tor in various technologies and topologies.

Ref. [3] Ref. [4] This work
M
Process GaAs HBT | SiGe HBT CMOS
0.18 ¢m

Double Double Diode

Topology balanced balanced detector
gilbert cell | gilbert cell

Frequency 20~40 GHz| 24 GHz 24 GHz
Bit rate N/A 1 Gb/s 40 Mb/s
Chip size N/A 4 mmx3 mm|0.7 mmx] mm
LO power 10 dBm 6 dBm —10 dBm
Power 1 g1 mw | 303 mW | <16 mW
consumption
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