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Design of a 433 MHz Ultra-Low Power Wake-Up Receiver
Using Dickson Rectifier
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Abstract

This paper presents an envelope detector-based wake-up receiver (WuRx) fabricated using a 0.18 pm CMOS process. The front end
of the WuRx was designed as a CMOS Dickson rectifier with no power consumption, and an off-chip matching network was designed
at a carrier frequency of 433 MHz. This WuRx used a 32-bit pulse width modulation (PWM) code along with on-off-keying. The clock
and data were successfully recovered from the received PWM signal, and a digital correlator was designed that detects the wake-up
signal through comparison with the ID code. The fabricated chip was tested with a 0.5 V single supply. The total power consumption
was 48 nW and the sensitivity was —63.8 dBm at a data rate of 1 kbps.
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E 1. WuiRx A% ¥Y1E
Table 1. WuRx performance comparison table.

Ref. Ref. Ref. Ref. This
[22] [23] [24] [25] work
. Passive |, High ED Active Pseudo-
Architecture impedance| & balun
ED ED
antenna | antenna ED
Modulation BLE OOK OOK OOK | OOK
0.4~
Frequency (GHz) 24 0.05 24 0.868 | 0.433
Power supply 0.1/0.5/
0.5/1 | 04/0.5 1/1.2~3.6| 0.5
W) 0.8
Sensitivity
—56.5| —60 —61.5| —715 | —63.8
(dBm)
Data rate (kbps)| 8.912 1 2.5 100 1
Power
consumption 236 11.5 365 2,400 48
(W)
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