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Effect andcompensation of distributed inductance on the
test accuracy of quartz crystal
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(1. School of Instrument Science and Opto-electronics Engineering, Beijing Information Science and
Technology University, Beijing 100192, China; 2. Beijing Key Laboratory for Measurement
and Control of Electromechanical Systems, Beijing 100192, China)

Abstract: The quartz crystalunittesting method of zero phase technique in a mr-networkrecommended by IEC relies on strict limits on test
environment to ensure the test accuracy. In practical application, the test environment of production site will bring in stray reactance,
which seriously affects the test accuracy. To improve test accuracy, according to the model of electrical parameter of quartz crystal as
well as the difference between idealm-network and actualm-network model, the effect of distributed inductance on the test accuracy of
resonance frequency of quartz crystal were explored based on theoretical analysis and experiments. The method of capacitance
compensation could significantly reduce the effect. The experimental results show that the testing accuracy of series resonance frequency
of quartz crystal could be up to =2 x 10 “%after compensation.
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Fig.2 The actual m-network considering distribution parameter
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Fig.3 The effect of lead inductance on the test accuracy

of resonance frequency of quartz crystal
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Table 1 Simulation results of compensation capacitance

f./MHz L/nH f'/MHz  Af/f,( x107°)  C,/pF
51.308 245 10 51.308 155 -1.75 70
64.334 533 10 64.334 337 -3.05 70
77.659 590 10 77.659 315 -3.54 70
80.715 311 10 80.714 911 -4.96 70
88.283 128 10 88.282 768 -4.08 74
116. 697 81 10 116.697 41 -3.43 80
125.822 70 10 125.822 38 -2.58 80
73.4
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Table 2 Comparison of test errors before and

after compensation

Y M ﬁuAf;/f; MEE e
MHz f./MHz f./MHz
(x10°%) (x10°%)
51.308 245 51.308 155  -1.75 51.308 255 0.20
64.334 533 64.334337  -3.05 64.334 553 0.31
77.659 590 77.659 315  -3.54 77.659 565 -0.32
80.715 311 80.714 911 -5.0 80.715 321 0.12
88.283 128 88.282 768 -4.1 88.283 078 -0.57
116.697 81 116.697 41 -3.4 116.697 76 -0.43
125.822 70 125.822 38 -2.6 125.822 68 -0.20
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Fig.4 Relative error curve of the tested values

before and after compensation
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