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Thesis Summary

The realization of wireless sensor networks (WSN) demands ultra-
low power wireless communication capability. Because the radio
transceiver consumes power whenever it is active, it is more effi-
cient to leave the receiver off and wake it up asynchronously only
when needed. A dedicated wake-up receiver can continuously moni-
tor the channel, listening for a wake-up signal from other nodes and
activating the main receiver upon detection. This thesis aims to de-
sign a low power wake-up receiver targeting wireless sensor networks
application. The main focusing is the design of low noise and low
power architectures for the main building blocks of the wake-up re-
ceiver. The proposed wake-up receiver is designed and fabricated
using CMOS technology. The measurement results show a good sen-
sitivity performance (-59 dBm, -55 dBm, and - 49 dBm for 20 kbps,
100 kbps, and 200 kbps, respectively, and 57 GHz input frequency)
that matched with the simulation results.

The thesis is divided into six chapters as described below.

Chapter 1
In this chapter, an introduction about the design of wireless sensor
nodes and the importance of the wake-up receivers is presented. The
thesis motivation, challenges, main contributions, and organization
are then briefly discussed.

Chapter 2
This chapter includes the basic design consideration of wake-up re-
ceivers, and literature survey for the implemented wake-up receivers.
Also, a concept background is introduced for the envelope detectors
and its different topologies and architectures.

Chapter 3
Three sensitivity enhancement techniques are proposed in this chap-
ter to increase the sensitivity performance of envelope detectors.
Two of these techniques are based on noise cancelling of the en-
velope detector main devices. The other technique is based on the
efficient current distribution between the envelope detector core itself
and the baseband amplifier after the envelope detector.



x

Chapter 4
This chapter includes the proposed wake-up receiver system design
and the system level simulations. This chapter also presents the
circuit implementation of all system blocks, and the integration of
the complete wake-up receiver. The wake-up receiver performance is
checked using the circuit level simulations.

Chapter 5
Chapter five shows the post-layout and the measurement results of
the fabricated wake-up receiver using CMOS technology. These re-
sults are analysed and compared with the performances of the state
of the art wake-up receivers. Also, the main measurements setups
are presented in this chapter.

Chapter 6
Chapter six concludes the thesis work with possible directions for
future work.

Key words: wireless sensor networks, wireless body area network,
wake-up receiver, envelope detectors, noise cancelling, low power,
millimetre-wave, low noise amplifier, programmable gain amplifier,
and analog to digital converter.
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