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Dielectric

Connecting leads

Conductive plates =i
(a) Construction e
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(b) Symbol
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(a) Neutral (mclurgcd) capacitor .. ¥
(same charge on both plates) [ -

(b) Electrons flow from plate A to plate B as capacitor charges.

K} Vs -
& W &
A B
+ -
A B

(¢) Capacitor charged to Vg, No more electrons flow, (d) Capacitor retains charge when disconnected
from source.,
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* A capacitor stores energy in the form of an
electric field that 1s established by the opposite

charges on the two plates
Lines of force

Q F Q,
@ -Q
|

(a)

The unit for Capacitance is the Farad (F)
|1 Farad = 1 Coloumb/1V
Usually specified un Micro-Farads (uF)

(b)
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» (Capacitance is directly proportional to the physical size of
the plates as determined by the plate area

(a) Full plate area: (b) Reduced plate area:
more capacitance less capacitance
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» (Capacitance is inversely proportional to the distance

between the plates
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(a) More capacitance
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(b) Less capacitance
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* The measure of the dielectric material’s ability to establish
an electric field 1s called the dielectric constant.

Capacitance is directly proportional to the dielectric
constant

* The measure of how much voltage a capacitor can handle
across it’s plates is called dielectric strength or breakdown
voltage. All capacitors specify a safe voltage at which to

operate the capacitor. /"’7—‘
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(a) Stacked layer arrangement (b) Layers are pressed together
and encapsulated.

-, s, LLOW Capacitance @ High Voltage
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(b) Typical radial-lead electrolytics (¢) Symbol for an electrolytic
capacitor. The straight plate
1s positive and the curved
plate is negative, as indicated.

High Capacitance @ Low (Polarized) Voltage
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Series Capacitors Parallel Capacitors
1
1/C+ 1/Cy+ 1/C5+ ... + 1/C, Cr=C+ G+ G+ ... + G,
o—@ s 4 * S —

L L

Ca

—C, ==,
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Target increases capacitance.

No target Field lines

Capacitor plates
housed in sensing
head.
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Proximity Switch

Motion # Active Face

Direction 1 mm
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S, = Bottie filled
with water

S, = Bottle empty

No switching
point achieved
= no boitle
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DC e (3 WM DC
DC iy | 4: dwre DC

| Sipereciall  Swiiching distonce Snimvm) -
| e s Sensorfuncton

N O: Nomally open
G a5 C: Nomnglly close
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|‘&an High pressure Sensor
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Figure 1 The Piezoelectric effect in a cylindrical body of piezoelectric ceramic (a) no load, (b) compressed,
(c) stretched, (d) shorten, (e) lengthen, and (f) grow and shrink [61].
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Piezoelectric Element

Gas
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