Applied Physics I F#JE, 2017, 7(1), 14-20 Hans XM
Published Online January 2017 in Hans. http://www.hanspub.org/journal/app
http://dx.doi.org/10.12677/app.2017.71003

Variable Frequency Differential
Capacitance Sensor Digital
Detection Circuit

Ming’an Hu, Mingzhuo Wang, Yan Wang, Xiaojuan Wang, Hui Chen
Sichuan University of Science & Engineering, Zigong Sichuan
Email: susewmz@163.com

Received: Dec. 30", 2016; accepted: Jan. 15", 2017; published: Jan. 18", 2017

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Based on the analysis of the differential symmetric frequency detection circuit (DFCT), two Kinds
of digital symmetric differential frequency detection integrated circuit are designed, and the cha-
racteristics of the circuit are discussed. The discrete component design digital symmetric diffe-
rential of the resonance oscillation frequency detection circuit was tested. The results showed that
for variable gap capacitive sensor, whether its output frequency of vibration or its subtraction of
frequency is completely linear output. The output sensitivity reaches 0.084 um/Hz.
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Figure 1. Is suitable for the sinusoidal oscillator
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Figure 2. Is suitable for the multivibrator
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Figure 3. Applicable circuit composed of the discrete component
3. BRI TR R R R B

ZEHHEE Cpv C I[RRA:

C,=C,-AC,
C,=C,+AC

B(1-2). (1-3). (1-4)30H N (1-1) BB 5 w15 2280 0 45 1A«

F=N,—N,=f —f,=2kAS

X, Co NEBN AT E R B, AC NESNHAB S Ao LM P MK AR g &, t(1-5)0
AL FocAd, HTAT LA 3142 (8] 5 o0 L A A% S8 O i IR F S TR Ao £ RIS b SE A R TSR R

3. BFENTHE N AE BN R EARE SR RFNEAE
3.1 LBUEREE

(1) By Z= sl AR A HL % (1)

()

(1-3)
(1-4)

(1-5)



LR

(2) MmN A

(3) /KARIEFET1(0°C~1007C)
(4) R E

(5) E I ZED) AL IR
(6) MIFEHE

(7) Rk R

3.2. SCEGFREL
Sl B BRI LI 3 P, il BRI LB AR I 1 4 Pl
Y R AR B & HEAT 1 SRR B T R4

4. YRR EGRATE

4.1, SKEHIR

RPEHE AR —17, 2N, (AR BRI 0.01 22K, ARAANHT HE WIS 1 21 7 fn
PR W AR A8 o T U5 TSl (57 A A 0 5 25 R A P ey B3 8O A B R A 2

4.2. SKIRERRE

R R 25 R ], il 5 TR

B = 2k I 2R 02 28, RWIZ L0 AR I 77 vk 5 B HE S I 45 FARMIFF, CHy. CH, [ s B 7E
PRSI AL, UL RAACES R RS BEANBE(E CHy . CH, AR A BIMISE . BEALBR IR A R 18 s, Rk
HERBAR IR 1, R 0~18.
4.2. EWMERR T

X 1S REWE, IR ENZ AR, W 0 ZE AR /N Y 20 Hz, 4P — /% (0.01 mm)
K3 560 Hz, 450 7 W — /Mg (—0.01 mm) I Sk /N A—520 Hz, 2% B 180 5 A0 Ao kS 1 i /N T
VAT 7 ¥ (RS o FH 2 mh 22 A0t P s A SR Rk, T B30 AR I 28R i Y 2 5090 1 SRR 3541 1183,
B2 YIRS 0.1 mm X R ZEM% H 1183 Hz, #7484k 1 Hz X RA21E 0.084 pm, A WL HRE B s B0 flss
AN 2 HE

XA B AT, R, CHyw CH, K 2200 CH #2 B4k, UL BIRHE R MR R BR U

sE556 74LS00
R+ Rq
Cmm0 \/ CC

J 0_/"’ OUT1
3

8

() ENRIE (b) =K

Figure 4. Printed and installation drawing
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Figure 5. Curve of relationship between displacement and output frequency; purple line
shows the curve of figure CH; outputted frequency fi; yellow line shows the curve of figure
CH, outputted frequency f,; pale blue line shows the curve of frequency f of output fre-
quency's subtraction CH
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Table 1. Results data tables
=1 HER¥IER

R0 5 B 18 %, HES5V
% (mm) CH, (Hz) CH, (Hz) CH (Hz)
0.001 11,800 11,780 20
0.1 12,349 11,191 1158
0.2 12,970 10,620 2350
0.3 13,547 10,013 3534
0.4 14,120 9410 4710
0.5 14,725 8835 5891
0.6 15,300 8236 7064
0.7 15,943 7670 8273
0.8 16,452 7028 9424
0.9 17,090 6480 10,610
1 17,680 5895 11,785
1.1 18,250 5290 12,960
1.2 18,850 4710 14,140
1.3 19,400 4110 15,290
1.4 20,030 3540 16,490
15 20,580 2975 17,605
1.6 21,180 2320 18,860
1.7 21,753 1767 19,986
1.8 22,360 1158 21,202
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