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Waveform after Xc is “Zero’d Out” by raising the frequency. Only ESR is Left!!

Constant Current
Square Wave

Test Signal “Rsl

Xc
Capacitive
Reactance

180 Deg 

Current
 Waveform
Measure 

across “Rs”

Voltage
 Waveform

IDEAL 
CAPACITOR 

No ESR

0 Deg

ESR

Copyright © 1999- 2014 by Doug Jones

ESR
ESR

ESR
ESR

Square Wave Analysis of ESR

“A”

“B”

“C”

“D”

Voltage
Waveform
With ESR

Note that ESR exists through
all 360 Degrees. That means

POWER is being dissipated through 
the entire 360 Degrees. P=I  *ESR2
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SESR= E(Ctest)/I(R  ), (E = I x R) 

Now we can calculate ESR directly: ESR = Peak to Peak AC Voltage (E Ctest) / Constant Current (R  )S
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