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NOVEL NONLINEAR PLL MODEL AND ITS
APPLICATION IN 8SMM INTEGRATED AUTOMOBILE
ANTI-COLLISION RADAR

REN Cheng-Ming', JING Chang-Ming', SHEN Xiu-Ying’, SUN Xiao-Wei'
(1. Shanghai Institute of Microsystem & Informational Technology, CAS, Shanghai 200050, China;
2. Department of Electronic Engineering, East China Normal University, Shanghai 200050, China)

Abstract; A novel nonlinear PLL which can be used in VCO nonlinearity compensation was presented. By using the SAW
(Surface Acoustic Wave) delay line to delay the FMCW signal, the IF signal can be locked on a reference frequency after
mixing with the delayed VCO signal frequency and the undelayed. Based on this idea, the loop phase model of this PLL was
analyzed and simulated by using Agilent ADS. The CAD simulation results show that this kind of PLL can be used in VCO

( Voltage Controlled Oscillator) nonlinearity compensation circuit conveniently.
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Fig- 1  Configuration of 35GHz LFMCW automobile anti-

collision radar system
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Fig.2 Configuration of nonlinear compensation system
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Fig.3 Loop phase model of linear PLL
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Fig.4 Loop phase model of nonlinear PLL
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NONLINEARITY COMPENSATION CIRCUIT SIMULATION
FOR VCO
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Fig.5 Topological figure of VCO nonlinearity compensation
circuit simulation by ADS

Lo /.\ /’
0.8
L \ /
0.
[ S \
(V)0'4.< \ /
0.2
0.0 r
00 05 10 15 20 25 3.0 35 40 45 5.0
| TR 2

B 6 dEZHE =R L VOO AR AF IR
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Table 1 The linearity after being corrected with the cor-

rect voltage of 0. 025V, 0. 050V, 0. 0075V or 0.

100V
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HEIERT 5%
0.025 2.7%
0.050 0.4%
0.075 49
0. 100 4.5%
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