Design of a Narrow Band Pass Filter with Crystal Oscillator for NAVTEX Receivers
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ABSTRACT

This paper evaluate the performance using a simulated 490KHz narrow band filter based on characteristic parameters appropriately
extracted from 490KHz band-pass filter after considering each characteristic, which is modeled on equivalent circuit and applied to NAVTEX
receiver using crystal oscillator.

The evaluation results show that the value of a series capacitor of crystal oscillator has only little capacity by Cs=21.094fF and the
bandwidth characteristics of filter go worse as the capacity value of crystal oscillator grow increase. Moreover, the series inductance value of

crystal oscillator has a relatively big value by L=5H, therefore the bandwidth characteristic according as inductance’s capacity shows more
little effect than the capacity.
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Fig 1. Equivalence circuit of a crystal
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Fig 2. Terminal impedance graph of a Crystal
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Fig 3. Basic circuit for a two—ports narrow band
pass filter of crystal
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Fig 4. Equivalence circuit for two—ports narrow band
pass filter of crystal
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Fig 5. Simple circuit for two—ports narrow band pass
filter of crystal
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Fig 6. Final equivalence circuit for two—-ports narrow
band pass filter of crystal
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Fig 7. PSpice circuit by R, L, C equivalence circuit
for two—ports narrow band pass filter of crystai
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Table. 1 Property of the Produced Crystals
A= LAE CHME HEWF
X1 5.01H 10.48F ts
X2 4.99H 10.51F ts
X3 4.85H 9.48F =7ts
X4 4.89H 10.02+ =27l
X5 5.18H 10.568:F =7t=
X6 5.02H 10.49F 7ts
X7 4.65H 9.18F ==
X8 4,98H 10.45F 7ts
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Fig 8. Frequency response property o

narrow band pass filter for 430KHz
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two—ports narrow band pass filter for 490KHz.
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