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24.5 A 4.5nW Wake-Up Radio with -69dBm Sensitivity
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Wake-up receivers (WuRXs) are low-power radios that continuously monitor the
RF environment to wake up a higher-power radio upon detection of a pre-
determined RF signature. Prior-art WuRXs have 100s of kHz of bandwidth [1]
with low signature-to-wake-up-signal latency to help synchronize communication
amongst nominally asynchronous wireless devices. However, applications such
as unattended ground sensors and smart home appliances wake-up infrequently
in an event-driven manner, and thus WuRX bandwidth and latency are less critical;
instead, the most important metrics are power consumption and sensitivity.
Unfortunately, current state-of-the-art WuRXs utilizing direct envelope-detecting
[2] and IF/uncertain-IF [1,3] architectures (Fig. 24.5.1) achieve only modest
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Figure 24.5.1: Block diagram of conventional WuRX approaches and Figure 24.5.2: Schematic and 3-D model of the transformer; measuygahdl

proposed WuRX.
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Figure 24.5.3: SNR comparison between three ED biasing schemes (t&iure 24.5.4: Dynamic comparator and S/H stage to eliminate kickback (top);

active-inductor ED and equivalent output impedance (bottom).
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2The front-end matching network also has modest passive gain. 4 Calculated by normalizing the data rate to 0.3kbps.

Figure 24.5.5: Measured power breakdown and waveforms with a correigure 24.5.6: Measurement results of the WuRX (top); performance

pattern (top); BER & Missed-Detection-Rate curves (bottom).

comparison with state of the art (bottom).
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Figure 24.5.7: Die micrograph (top); photograph of the entire wake-up r:._.._
(bottom).
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