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Abstract: In fields such as precision measurement and industrial testing, due to the extremely small changes in the
capacitance to be measured, which may reach the order of picofarads or even lower, capacitance detection circuits are
needed to capture these small capacitance changes. This article analyzes the basic principles of weak capacitance
detection, distinguishing five types of capacitance detection circuits: diode type. frequency modulation type, AC type.
charge discharge type and resonant type. Through comparative analysis of measurement accuracy. power consumption

and other aspects, the characteristics, advantages, disadvantages and applicable scenarios of each scheme are

summarized, and typical application cases are listed. On the basis of summarizing current capacitance detection
methods, this paper explores the limitations, directions for further research and development trends of weak
capacitance detection circuits, hoping to promote the further development of capacitance detection technology.
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TR AR FISEBR R o AR SCERIR T 5 Al 2 46 00 vl 3%

51

il

T TN R R R I i T

FLA5 A TAR JRU I B

R R AR 0 o (0 A T I RN B (5 2 R
5 e P 7 S R 5 B 0 5 LR N
o3 A i A\
T 2 BB 7 (K 28 A— R e | R MRS
WSS AN O A R GRS 11 BERERE

KGO B iz 88 F T TS LK | B2 7 ML ) i 25 4
B SR s AR I B T I T TR A% 2 A
SR R LB S E AL S AR L R R SR A T AR R
SR TR e R ARG A AR T A PR ARG D P L LA

W H 199 :2024-09-08
* B4 T H . B R EH S AR (2022YFC2204101) T H 5% B

FEL G I ) A% T SIS ) 10 00 2 £ R T G T
HLA AR 5 o 1R P v S 4 L A R A T AR o5 15
L 25 ARG U 3 0 % A f B R T Sl AR L i 1
7 « [ R AR AT Sl L AR 2 390 20 A5 T s F G R



5 AT & v F o

T # K

LRI CTE T I LR 2 B X A N SR S O VA € R LRI R Gl
[EFE o ;4T S B « Bt ’ﬁﬁﬂ .

LA
C, =¢, 7 (@D
C, =¢, A = C, ! (2)
d—x 1fi
d
Come 2, ! (3
d+x 1+£
d
A A SRR, e, AR A A 5T A A B 55
] 5 B AR Jii] 58 AR
d C, dx T('v‘
[ RRFEEGEHRE |
Vi GE L ]
d G, @l TO
JAil 5 HLAR Jii 5 Ha AR
B 1 HEAEKRNREE
Fig. 1 Schematic diagram of capacitance detection
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Fig. 2 Schematic diagram of diode circuit
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Fig. 3 Schematic diagram of improved ring diode capacitance

detection circuit
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Fig.5 Communication incentive capacitor detection circuit
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Fig. 6 Operation Amplifier Circuit
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Fig. 7 Schematic diagram of capacitance detection circuit
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Fig. 8 Resistive capacitive bridge
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capacitance detection circuit
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front-end circuit
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Fig. 17 Resonant capacitance detection circuit
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Fig. 18 Peripheral test circuit of ring gyroscope
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