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Fig.1 Principle diagram of super-regenerative receiver
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Fig. 2 Principle diagram of super-regenerative oscillator with

phase-locked loop
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Fig.3 Equivalent parallel resonant loop of super-regenerative
oscillator
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Fig.5 Discrete model of closed loop
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Convergence of oscillator’s start-up time « (T =1/300kHz)

(a) Convergence of loop controlling voltage vgs; (b)
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Fig.8 Envelope detector
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Fig.11 (a) Oscillator signal and envelope detector output with 2. 5V supply; (b) Oscillator signal and envelope detector

output with 5V supply
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Table 1  Start-up time of the oscillator under different condi-
tions
L R 1 0] | AL K] 40 @ﬁfﬁvﬁiﬁutﬂ{a T 2
/s /s SR
A1 0.383 3.543 1:8.25 Vbp =2.5V,T=25C
A1 0.372 3.396 1:8.13 Vop =5V, T=25C
R 2 0.368 3.42 1:8.29 Vop =2.5V.T=25C
A2 0.355 3.341 1:8.41 Vop =5V, T=25C
A3 0.364 3.412 1:8.4 Vop =5V, T~80C
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Fig.12 (a) Quench signal and comparator output with “0” input; (b) Quench signal and comparator output with “1” in-

put 1ps/div,2V/div
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Fig.13 (a) Quench signal and loop output with “0” input; (b) Quench signal and loop output with “1” input 1ps/div.2V/div
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A Stable Super-Regenerative Oscillator for Wireless Receivers

Wang Huan''", Wang Zhigong', Xu Jian®’, Meng Qiao', Yang Siyong®, and Li Wei'

(1 Institute of RF- & OE-ICs s Nanjing 210096, China)
(2 Jiangsu Sino-Chip OE-IC Co. , Ltd . Nanjing 210016, China)

Abstract: A stable super-regenerative oscillator (SRO) for industrial scientific and medical wireless receivers has been implemented
in standard 0. 5pm CMOS technology. The startup time of the SRO is locked by a loop composed of a voltage-controlled SRO, an effi-
cient envelope detector,and an accurate charge pump,which is similar to a phase-locked loop without input clock. This paper presents
a discrete model with stability analysis and the key circuits of the loop. Under a 2. 4~5. 5V supply,the measured results indicate that
the startup time of the SRO is independent of changes in technology,temperature,operating frequency,and supply voltage.

Key words: super-regenerative oscillator; startup time of oscillator; phase-locked loop; wireless receiver

EEACC: 1230B
Article ID: 0253-4177(2008)08-1608-06

+ Corresponding author. Email: wanghuan@seu. edu. cn
Received 14 February 2008, revised manuscript received 29 March 2008

(©2008 Chinese Institute of Electronics



