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ELECTRICAL ENGINEERING TECHNOLOGY PROGRAM

EET 105: ELECTRICAL SYSTEMS

Instructor:  Albert Lozano

AC Measurements: Capacitors

2.- Capacitors

- Reactive component.  Measured in Farads  (μF, nF, pF)

- Value of capacitors:
-Printed on body of capacitor  (physically large capacitors)
-Code  (useless)

-If not sure, use Capacitance Measuring 

-Several types of capacitors depending on how they are built. Each type 
has its own specifications and typical applications

-Important distinction:  Non-electrolytic  vs. electrolytic
- Non-electrolytic:  smaller values:  nF, pF
- Electrolytic:  Chemical process to increase their capacitance
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2.- Capacitors

Because of the chemical process  (electrolysis), these capacitors have 
two main parameters to consider:

• Polarity
• Maximum DC voltage they can handle

Max DC voltage is printed on package
Polarity is expressed in a double way:  Printed sign  and  markings

Length of
leads for 
radial 
capacitors

Indentation on the 
positive connector 
for axial capacitors

2.- Capacitors

It is critical to observe the correct polarity and maximum voltage when 
using electrolytic capacitors.

Reversing polarity will reverse the chemical reaction, releasing gases that 
are trapped inside the can.  This, in turn, will increase the pressure inside 
the capacitor until they explode.
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3.- Application of Capacitors:  Energy Storage

-Energy can be stored in a capacitor to be released when desired

Example:   Defibrillator used in Hospitals. 
Delivers a large amount of energy in a very short period of time

-All capacitors store energy. However, the associated risks are especially 
important for large-size capacitors  (Store more energy)

-Good practice:  Discharge electrolytic capacitors before handling them by 
short-circuiting the leads

3.- Application of Capacitors:  Blocking DC

DC signal 
+ 

AC signal
Capacitor Dc-only 

signal

Using the Wall Transformer and the Electrolytic capacitor, use the 
oscilloscope to verify the removal of DC. 
Channel 1:  Before the Capacitor
Channel 2:  After the Capacitor

47uF

1k
Wall
Transformer:
 DC +  AC
voltages

+

Pay special attention 
to the polarity of the 
capacitor !!!
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4.- Application of Capacitors:  Filtering Signals

Previous circuit:  High-Pass Filter.  Allows the passing of higher-frequency signals

Build the circuit below:  Low-pass filter  (Capacitor is not electrolytic)
Ch1:  At the output of Vin
Ch2:  Across the capacitor

Start by selecting a sine of 100 Hz and 5 Vpp
The signals at Ch1 and Ch2 should be very similar. Record these values
Increase the frequency at steps of approximately 500 Hz.  

1k

150 nF
Vin

At some point the signal at the output 
(Ch2) will start attenuating.
The circuit attenuates signal of 
frequency higher than a specific value.
Cut-off frequency: V2 = 0.707 Vin

What is your value for V2?


