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& Abstract

Ultra-low power (ULP) transceivers (TRX) are important
subsystems for Internet-of-Things (loT) system. In these
applications, due to restricted energy sources, a low-power
and low-voltage radio is the target. Some examples of
conventional wireless receiver (RX) and transmitter (TX), require
several power-hungry circuits, such as low noise amplifier (LNA),
phase-locked loop (PLL), power amplifier (PA), and analog-to-
digital converter (ADC). The power consumption issue may
be addressed in the injection-locked-based RX. However, to
achieve effective injection, the swing of the injecting signal
must be large enough, which consumes additional power.

For low-power consideration, it is an alternative mind to
remove PLL and PA altogether. In this work, the proposed TX
is essentially an open-loop voltage controlled oscillator (VCO)
which drives the antenna via an impedance matching network
for power conversion. The oscillation frequency can be
adjusted via a frequency tuning loop. The TX global efficiency
can be improved by removing PA.

The transceiver is fabricated in TSMC 90-nm CMOS process.
The proposed RX achieves -85-dBm sensitivity at 0.1% BER
and draws 0.146 mW. The proposed TX delivers -8.2-dBm
output power and draws 0.39 mW. It achieves 38.7% global
efficiency. To summarize above, this work presents an energy
efficient thinking in FSK transceiver. Several circuit techniques
are employed in this design.

1. To achieve better performances both on the sensitivity and
power consumption, each of system parameters is well
selected. As the result, the proposed TX and RX do not
require a PLL to set the carrier frequency.

2.Inthe RX, the Q-enhanced LNA and low-power demodulator
are proposed. By these ways, the sensitivity can be optimized
in finite power budget.

3. Inthe TX, the VCO is directly interfacing with the antenna to
eliminate the PA.

The measured RX achieves high sensitivity and low power
consumption, which is manifested as Fig. 3 (red one);
meanwhile, the TX accomplishes a good global efficiency,
which is shown as Fig. 4 (red one). The proposed transceiver
can be applied to energy-constrained loT or biomedical
devices.
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Fig.3 The receiver benchmark
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Fig.4 The transmitter benchmark
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