Capacitor Basics
Symbols
K Dielectric Constant f Frequency L, Test Life
A Area L Inductance V, Test Voltage
Tp Dielectric Thickness o) Loss Angle Vv, Operating Voltage
\'} Voltage (] Phase Angle T, Test Temperature
T Time L, Operating Life T, Operating Temperature
R, Series Resistance X&Y Exponent effect of voltage and temperature
Value Codes - Farads Metric Prefixes
Pico Nano Micro Pico X102 | Deca X101
101 100pF L -
i— Nano X10-° Kilo X10+3
102 1000pF 1nF 0.001uF
103  10000pF 10nF 0.01uF ' Micro X10°¢ ~Mega  X10°°
104 100,000pF 100nF 0.1uF Milli X103 Giga X 10 *9
105 1000nF 1uF - - —
106 TOuF Deci X10 Tera X10
Capacitance (farads) English: € = Z2%  Metric: € = 20"
D
Energy Stored in Capacitors (Joules, watt-sec) E = lCVZ
2
. . av
Linear Charge of a Capacitor (amperes) [=C—
dt
Total Impedance of a Capacitor (ohms) 7 = fRﬁ + (X, — XL)Z
Capacitive Reactance (ohms) X, = L
2m fC
Inductive Reactance (ohms) X, = 2rnfL
Dissipation Factor D.F. =tand(loss angle) = E;—R = (2nfC)(E.S.R.)
C
Power Factor (%) P.F. = Sine d(loss angle) = Cos @ (phase angle)
P.F. = (when less than 10%) = D.F.
lity Factor (di ionl = =1
Quality Factor (dimensionless) Q = Cotan d (loss angle) Y
Equivalent Series Resistance (ohms) E.S.R.= (D.E) (X¢) = (D.E)/ (2rfC)
Power Loss (watts) Power Loss = (2 m fCV2?)(D.F)
KVA (Kilowatts) KVA=2mfCV?2x1073
Temperature Characteristic (ppm/°C) T.C. =—%25 4106
Czs (Tt—25)
Cap Drift (%) CD. = Clc‘—CZ x 100
1
Reliability of Ceramic Capacit Lo _ (% Te
ellabl lty or Leramic Lapacitors ot (Vo) X (TO)Y
Capacitors in Series (Current the same) Any number: 2241 1 Two:CT=522
Ccr cq C, Cn Cc1+C3
Capacitors in Parallel (voltage the same) CT=c¢; +¢c,..Cy
Aging Rate AR.=%AC/decade of time
Decibels dB =20 log
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