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Design of a 900 MHz Band Wake-Up Receiver with —52 dBm Sensitivity
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Abstract

This paper describes the results of manufacturing and measuring low-power wake-up receiver (WuRx) modules operating in the 900
MHz band using the AS3933 amplitude shift keying (ASK) receiver chip. The RF envelope detector has the advantage of low power
consumption, but it has the disadvantage of low sensitivity. Therefore, this study designed the WuRx by applying antenna impedance
matching circuits, envelope detectors with voltage doubler structure, LC filters in the form of removing ripples, and the Sth-order
Chebyshev low-pass filters to increase sensitivity while maintaining low-power conditions. A 3.3 V single supply was applied to the
WuRx, and the test result demonstrated —52 dBm sensitivity with 1 % packet error rate (PER) under the current consumption of 619
A and the data rate of 2.52 kbps.
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H 1. WuRx A% i
Table 1. WuRx specifications comparison.

Specification This work Ref. [5] | Ref. [6]
Frequency (MHz) 900 868 433
Sensitivity (dBm) =52 —60 —53
Data rate (kbps) 2.52 4.5 N.A
Bit pattern (bits) 16 16 N.A

Supply voltage (V) 33 2.9~3.6 2.0

Current (/£A) 619 2,089 8
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