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Abstract : The bandwidth value of phase —locked loop ( PLL) plays an important role in determining the
tracking error performance of PLL. Firstly, the structure and principle of PLL and its important compo-
nent—loop filter are introduced based on normal PLL structure and mathematical model of Global Naviga-
tion Satellite System( GNSS) receiver. And then the effects of loop bandwidth value on two most important
error sources of PLL(PLL loop thermal noise and Allen variance of the oscillator) are analyzed. The theo-
retical expression of the optimal loop bandwidth value to minimize the total PLL tracking error in low dy-
namic conditions is proposed. And it is verified on the practical hardware receiver platform composed of
Field—Programmable Gate Array( FPGA) chip,Temperature Compensate Xtal Oscillator(TCXO) and A/D
interface circuits. The results show that PLL tracking error is minimal at the value according to the pro-
posed theoretical expression of the optimal loop bandwidth. The theoretical expression can be applied to
both GNSS receiver and normal carrier tracking loop design.
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Fig. 1 The structure of phase—locked loop
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Fig. 3 The block diagram of the test system
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Fig.5 The measured results of phase discriminator
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Fig. 6 The theoretical calculation results
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