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Abstract In this paper, we propose a CMOS FM RX front-end structure with an
automatic tunable input matching network and implement it using a 65nm CMOS technology.
The proposed FM RX front-end is designed to change the resonance frequency of the input
matching network at the low noise amplifier (LNA) according to the channel frequency
selected by a phase-locked loop (PLL) for maintaining almost constant sensitivity level when
an embedded antenna type with high frequency selectivity characteristic is used for FM
receiver. The simulation results of implemented FM front-end show about 38dB of voltage
gain, below 25dB of noise figure, and -155dBm of input referred intercept point (IIP3)
respectively, while drawing only 3.5mA from 1.8V supply voltage including an LO buffer
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Implementation of a CMOS FM RX front-end with a automatic tunable impedance matching network
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<Fig. 1> Antenna equivalent circuit model
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<Fig. 2> Fixed resonance antenna frequency
performance in FM band
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Implementation of a CMOS FM RX front-end with a automatic tunable impedance matching network
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<Fig. 4> Block diagram of the proposed FM radio receiver architecture
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<Fig. 7> Schematic of single-to—differential
converter
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<Table 1> Performance summary of FM front-end

N Adud=
F=FE oF
Parameter 3] H 1} ohE| L}
. 375
Voltage gain [dB] 38 (@res. freq)
Input referred noise <07 < 4
[nV/+/ Hzl ' (@res. freq)
IP1dB [dBm] -24 -24.5
1IP3 [dBm] -14.5 -15.5
1/f noise corner
[kHz] ° 0
Supply voltage [V] [1.8(RF)/1.2(BB)|1.8(RF)/1.2(BB)
Static current [mAJ} gy o 3.48/19
Normal/low-gain

(1]

[2]

(3]
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