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Why Test a Component?

(At least) Three Different Reasons:


• To find and isolate a defect


• To verify the correct value of a component 
“manufactured”


• To verify the correct value of a component before it gets 
placed on a printed circuit board



Verifying a Component 
Value

This is easy, use a device that can report the value of a 
component. Let’s look at different component types and 
how to do that. 



Passive Components

• Resistor values can usually be determined by a 
“Multimeter” - these days usually digital (DMM)


• Capacitor values can sometimes be determined by a 
DMM, but usually not with great accuracy. How accurate 
depends on the range of the capacitance


• Inductors require a special tool





LCR Meter
• A dedicated LCR meter can usually measure resistances 

much more accurate than a DMM, especially when it 
comes to very small values


• This applies even more so to capacitance (again 
especially with smaller values that we like to use in RF 
applications)


• Inductance is harder to measure and a DMM usually does 
not provide any means to do that, so an LCR meter is the 
most convenient way. 











Other Ways to Determine 
LC

If e.g. C is known and L is unknown,  
we can build an oscillator that then will 

oscillate at a certain frequency. 
When we then measure the frequency, 

we can determine the value of L.



… that’s pretty involved…



Grid Dip Oscillator

• A GDO (nowadays it’s usually a “Gate” Dip Oscillator) will 
help to determine the frequency an unknown L and a 
known C or an unknown C with a known L will resonate. 


• They can do much more (e.g. you can use a GDO to help 
tune an antenna)



Active Components

• Diodes can be tested with a DMM


• Transistors can oftentimes be tested with a DMM


• Other components can usually not be tested with a 
simple tool



eBay Component Tester



… shameless use of an open hardware and open 
source project without attribution:


https://www.mikrocontroller.net/articles/AVR_Transistortester



Find Defects in Circuits
This is where it gets a bit more complex: Oftentimes it is not possible to verify the 
value of a component in a circuit. 


Other components in the circuit will affect the value of the component we are 
interested in. 


There are a few ways we can pinpoint a defect without any tool:


• Burn marks


• Leaked or bulging capacitors


• Exploded transistors


• Anything cracked


• Vaporized PCB traces



Process
• There are two different types of tests you can perform on a 

circuit board: Dynamic (meaning the device is powered up) 
and static (device is not under power)


• For a static test, power down the device and disconnect the 
power supply. Discharge capacitors. Now check values of 
devices that seem suspicious. Keep in mind that the rest of 
the circuit will affect your measurement, so keep an eye on 
the circuit diagram to set your expectations. 


• If a resistor that is supposed to be 3.3K measures as 1.5K, 
that does not necessarily mean that is is defect. If it is 
measured as 1M, then there clearly is something wrong. 



https://www.hunker.com/13414169/how-to-test-circuit-board-components



ESR - Equivalent Series 
Resistance

• “Real” components don’t just exhibit the behavior they are 
supposed to show: An inductor is an ideal inductor in series with a 
parasitic resistive component, the same goes for capacitors.


• We can approximate any component as a series of the actual ideal 
component with a resistor. This is called the Equivalent Series 
Resistance or ESR


• A good LCR meter should be able to also test ESR


• ESR is mostly important for electrolytic capacitors, they degrade 
over time and that raises the ESR


• ESR can often be tested in the circuit


