
As future wireless systems utilizing advanced CMOS technology demand not only low power but also low-
voltage design, robust frequency generation and modulation have become more crucial than ever. In
particular, sub-0.5V frequency synthesis and modulation are essential for enabling battery-free operation
in mobile IoT devices, as they can be directly powered by energy harvesters without the need for additional
DC-DC converters. However, designing a low-voltage fractional-N PLL is highly challenging, as both
matching and linearity degrade significantly when the supply voltage is scaled down. The first part of this
talk will discuss the extensive use of a 1-bit ΔΣ modulation method to develop robust frequency modulation
systems by mitigating nonlinearity issues. Then, a low-voltage BLE transmitter based on a bias-current-
free hybrid fractional-N PLL with voltage-mode phase detection will be presented. Lastly, other energy-
efficient wideband transceiver designs from my research group will be briefly introduced.
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