
How To Use A Multimeter with 
Guitars 

 

What setting Do I Use? 
Multimeters are a great thing to have around the house and your toolbox. They can help diagnose 
and test all sorts of things, from making sure a battery is good, to finding a short in an electrical 
circuit. Make sure you read the manual of your multimeter to learn what it can test. Here are some 
of the most popular features of multimeters:


• AC Voltage: You can use this setting to test Wall Current, not really applicable to the guitar.

• DC Voltage: Test a battery to see if it’s good or not! Very handy to have if you have a lot of 

guitar pedals.

• Continuity: Excellent for testing and diagnosing problems with guitar wiring – like checking 

to make sure everything’s grounded properly.

• Resistance (Ohms): Our most-used setting. Test a wide array of issues and get the 

shortcut to your problem quickly!

•

If Measuring Resistance: Select your Range carefully. Most of the time, you’re selecting the 
range of X1kOhms, or kOhm (Kilo-Ohms, or 1000 Ohms). Every meter is different, so be sure to 
check your manual to make sure you have the right range selected. Else, you’ll get an incorrect 
reading or no reading at all.




Testing pickups. 

  
On many occasions I’ve used a multimeter before buying a used pickup. I learned the importance 
of this the hard way when I bought a used pickup at a guitar show, only to discover it didn’t work 
when I got it home. If I’d brought a multimeter with me, I could have tested the pickup on the spot 
and saved some money.


It’s a simple process to test a pickup. Set the multimeter to the ohm setting and touch its red test 
lead to the pickup’s primary lead (hot) and touch the black test lead to the pickup’s ground wire.

 
If you’re testing a humbucker with four conductors, make sure that the wires are properly 
attached to each other. For example, before you try to measure the impedance on a Seymour 
Duncan humbucker, make sure that the red and white leads are connected to each other and 
isolated from any other connection, and the green and bare leads are also connected to each 
other. Touch the red test lead from the multimeter to the black wire—the pickup’s primary lead. 
Touch the multimeter’s black test lead to the green and bare ground wires on the pickup. This 
should give you an accurate impedance measurement.

To make sense of a particular model pickup’s reading, check with the manufacturer for its exact 
impedance. If the impedance measurement you take is significantly lower than the manufacturer’s 
rating, then you know there’s something wrong with the pickup.


Have you ever arrived at a gig or rehearsal only to find you have no signal? 
A multimeter can tell you a lot about a pickup before you wire it up. For example, humbuckers 
typically measure at around 8k ohms for a vintage-style pickup to as much as 25k for a high-
output pickup. The 16.25k reading we see in Photo 2 indicates this is a hot humbucker. Single-coil 
pickups can range from 6k (vintage) up to 16k (high-output). 



Checking a pickup’s resistance via an instrument cable. 

Before removing a pickup, you can check it without the need for dismantling anything. 
First, turn on your multi-meter to the “Ohm” or “Ω” setting (Ohms “Ω” is the unit of 
measurement for resistance). Plug a lead into your guitar but leave the other end of the 
lead free. Switch the guitar to the pickup you want to check and then touch the probes 
onto the tip and the earth side of the lead (see image below). After a moment your multi-
meter should settle on a number. This will be the pickup’s resistance. Resistance is never 
exact, so the number should be around the listed figure, give or take a little.





If your reading looks to be well out of the acceptable range it may be time to take the 
pickup out of the guitar to check it properly. When checking a single conductor 
humbucker or single coil pickup, put a probe on each wire and check the resistance. If 
you’re using a four conductor humbucker you can check the humbucker as a whole or 
both coils separately.


 



Mapping out a switch.  
If you don’t have a diagram to follow, 
wiring a new switch can be frustrating. 
An easy way to save time when 
tackling a wiring project is to use your 
multimeter to map out the switch. 
Simply set your multimeter to the 
continuity setting, which is marked 
with a speaker or soundwave icon. 
This setting will produce an audible 
tone to let you know when a circuit is 
closed.

 
On a 3-way toggle switch, for 
example, touch either one of the side 
lugs with one of the test leads from 
the multimeter, then touch the middle 
lug—that’s typically the output—with 
the other test lead. If you hear a tone, 
then you know the switch is on in that 
position. If there’s no tone in that 
position, the switch is off.


 




It’s a similar process for a Strat-style 
5-way blade switch. Touch the last lug 
on the switch—this will be the output 
lug—with one of the test leads from 
the multimeter. Then touch each of the 
other lugs with the other test lead and 
listen for the tone. By carefully working 
through each switch position, you’ll be 
able to locate its corresponding input 
lug. As you map a switch’s 
connections, draw a diagram so you’ll 
have something to refer to in the 
future.




Testing a guitar cable.  
Have you ever arrived at a gig or rehearsal only to find you have no signal? The worst part is not 
knowing where the problem lies. Is the amp blown? Does the guitar have a loose output jack? 
Chances are it’s the guitar cable—that’s the place to start troubleshooting. The good news is, it’s 
quick and easy to test your cable with a multimeter.


 

Set your multimeter to test continuity then touch the tip of both cable plugs with the test leads 
If you hear a solid tone, you have a connection. But don’t stop there: Move the cable around a 
little to see if it has a short, and test it again. If after shaking the cable and testing it several more 
times you continue to get a solid tone, you can assume the cable is good. However, if the test 
tone is intermittent you’ll know there’s a problem. You should also test the ground on the cable. 
Simply touch the shaft of both plugs with the test leads and listen for a solid tone.




Testing cables with a multimeter 2 
Perform three different tests on all the cables you’ve made: 

Tip to tip (hot) 
• Set your multimeter to resistance (ohms; 

symbol: Ω), choosing a very small scale.

• Place both plugs of the same cable on the 

wooden surface of your table. Don’t touch 
the plugs, use the multimeter’s probes to 
keep them down. If you want, you can also 
place a towel (or a piece of cloth) 
underneath the plugs.


• Touch both plug tips with the probes – the 
red one going to one plug, the black one to 
the other.


The readout should stay level around one ohm. 
Two or three ohms is still acceptable, but if one of your cables shows much higher readings than 
the others (of the same length), you should check that all conductors of that cable really make 
optimal contact with the terminals in each plug.


Sleeve to sleeve  
(ground/earth) 
• Set your multimeter to resistance (ohms; 

symbol: Ω), choosing a very small scale.

• Place both plugs of the same cable on the 

wooden surface of your table. Don’t touch 
the plugs, use the multimeter’s probes to 
keep them down.


• Touch both plug sleeves (the long parts of 
the plug) with the probes – the red one 
going to one plug, the black one to the 
other.


The readout should stay level around one ohm. Two or three ohms is still acceptable, but if one of 
your cables shows much higher readings than the others (of the same length), you should check 
that all conductors of that cable really make optimal contact with the terminals in each plug.


Resistance between tip  
(hot) and sleeve (ground) 
• Set your multimeter to resistance (ohms; 

symbol: Ω), choosing again a very small 
scale.


• Place both plugs of the same cable on the 
wooden surface of your table. Don’t touch 
the plugs, use the multimeter’s probes to 
keep them down.


• Touch both plugs with one probe touching 
the tip of the first plug, and the second 
probe making contact with the sleeve of the 
second plug.


This test shouldn’t give you an ohm reading at all, as the resistance should be infinite.




Measuring the capacitance of signal cables 
For this test you will need a genuine capacitance meter. Most multimeters feature a capacitance 
setting, but the measurements wouldn’t be precise enough for our purposes, because we need to 
measure very specific values. At Custom Boards we use an Agilent U1732B.

• Set your meter to C for capacitance.

• Push one of the cable’s plugs firmly against the wooden table. Don’t use your hand, use the 

meter’s probes instead.

• Touch both contacts of the same plug with the probes; one on the tip, the other on the sleeve.





A proper cable should measure a capacitance value of 100 pF per metre.

This means a 20 cm long patch cable should give you a reading around 20 pF.

The reading can be quite a bit higher, without it meaning that there’s anything wrong with the 
cable. Capacitance values are frequency-dependent – we’ve found that 1 kHz generally gives you 
reliable readings.


• Look for discrepancies between different cables, and make sure that changes in capacity are in 
the correct relation to the cable’s length.


• If you’ve made your cables correctly, you will be able to guess fairly accurately a cable’s 
capacitance value, after you’ve been measuring for a little while.


• You could also make notes of the capacitance values for your guitar cable, and all the signal 
cables in your cable loom. These values can later be compared with the measurements taken 
from your other cables.


Repeat the same tests for all of your signal leads, meaning all patch cables, your guitar lead, and 
all signal cables connected to your amp. There is no need to measure capacitance with AC-power 
cables. Resistance measurements, on the other hand, are very important. The resistance between 
the different conductors in an AC cord should always read infinite. Any other reading suggests a 
short circuit somewhere, and should prompt serious investigation.




Testing a TRS jack.  
The output jacks on passive guitars are pretty simple—they have one lug for the primary lead and 
one for the ground. However, output jacks for an active system have three lugs. Called a tip/ring/
sleeve (TRS) jack, these are common in electric guitars with active pickups or onboard circuitry, 
and are found in most acoustic guitars equipped with an internal preamp. The tip is for the 
primary lead, the sleeve is for a battery switch that turns the battery on when a cable is plugged 
into it, and there’s also a ground to complete the circuit for the electronics.


Sometimes the lugs for the tip and sleeve are different lengths, which makes them easier to 
identify, but many TRS jacks have the same length lugs with no markings to let you know which 
one is for the battery and which one is for the primary lead. This can be problematic if you’re 
installing a new pickup system into an acoustic guitar, adding active electronics to a solidbody, or 
troubleshooting an existing setup. But once again, the multimeter makes it easy to sort this out.


 

• First plug a guitar cable into the output jack and switch your multimeter to the continuity 
setting. 


• Touch one of the test leads to the tip of the guitar cable’s exposed plug and touch the other 
test lead to one of the lugs on the TRS output jack 


• Listen for a tone to identify which lug makes the connection. The lug that gives you a tone while 
you’re touching the plug tip is where you’ll attach the primary lead from a pickup or preamp.


• Next, while still touching the plug’s tip with the test lead, touch the other lug on the jack. There 
should be no tone. 


• Keep your test lead on that lug and move the other test lead from the plug’s tip to its shaft. You 
should hear a tone. This identifies the lug you’re currently touching as the battery switch for the 
active electronics in your guitar.




Checking Your Guitar’s Grounding 

If you hear a lot of excess buzzing when plugged into an amplifier you may want to check 
your guitar is properly grounded. This is a simple thing to test for with your multi-meter. 
First switch your multi-meter to the Continuity setting. Touch the probes to a guitar 
string and the ground section of the output jack. If you hear a clear beep then your 
ground is good. If not then it’s time to check all of your wiring, making sure that all solder-
joints are nice and solid.







Testing batteries.  
Given the amount of battery-operated gear most guitarists have in their rig, it can be a challenge 
to stay on top of available battery power. You don’t want to arrive at a gig with a dying battery in a 
stomp, but you certainly don’t want to swap out all the batteries in your gear before every show. 
Some may still have plenty of life in them, so why not do a battery check to get the facts? (Of 
course, once you reach a certain number of pedals, it makes economic and ecological sense to 
get a powered pedalboard and be done with batteries.)


In the early days of rock ’n’ roll, guitarists would test a 9-volt battery by touching its terminals to 
their tongues—not a very accurate (or sanitary) approach. If you received a mild shock, the 
battery was deemed gig-worthy. The best way to test a battery is with a multimeter. With it, you 
can test just about any type of battery: AA, 9-volt, lithium, or even a disc battery.


 

Set the multimeter to the DC V setting (and if your multimeter offers it, to the appropriate voltage 
range). Now touch the red test lead to the plus battery terminal and the black test lead to the 
minus terminal. The multimeter will display the battery’s voltage (Photo 7). If you’re testing a 9-
volt battery and the display on the multimeter reads less than 9 volts, the battery is weak. If the 
battery measures 9 volts or more, you’re good to go.




Test a Potentiometer 
1. Find out what the rating of the potentiometer 
is. This is actually the total resistance measured in 
ohms and it can usually be found written on the 
bottom or the side.  
 

 





2. Get an ohmmeter which you will set to a 
setting that is higher that your potentiometer’s total 
resistance. For example, you can set the 
ohmmeter to 10000 ohms if the rating of the 
potentiometer is 1000 ohms.[2]  
 
 




 
3. Take a closer look at the potentiometer.  
Locate the three tabs that should be sticking out of 
it.[3] Two of those tabs are called “ends” while the 
third one is called a “wiper”. Most of the time, the 
two ends are located next to each other, while the 
wiper is somewhere else.  
 

  
 




4. Take the probes of your ohmmeter. Put them 
on the two ends of the potentiometer. What you 
see on the display should be within only a few 
ohms of the potentiometer’s rated resistance (see 
Note below). If the reading is way off, then that 
means that you have put one of the probes of the 
ohmmeter on the wiper. If you find it difficult to tell 
which tabs are the ends, and which tab is the 
wiper, try different combinations with the probes 
until you get a proper reading.[4]  
 

  

https://www.wikihow.com/Test-a-Potentiometer
https://www.wikihow.com/Test-a-Potentiometer#_note-2
https://www.wikihow.com/Test-a-Potentiometer#_note-3
https://www.wikihow.com/Test-a-Potentiometer#_note-4





5. Turn the controller all the way to the other 
side. Make sure to keep the probes in constant 
contact with the ends while doing this. The 
resistance should stay the same or only change 
very slightly.[5]

The actual reading may not be exactly what the 
potentiometer is rated for. These devices typically 
have a tolerance of 5-10%. Tolerance may be 
listed on the device but not always. The reading 
you get should not be outside of that range (e.g. a 
10,000 ohm device rated 5% should read between 
9500-10500 ohms).

 
 

6. Take one of the ohmmeter’s probes off the 
end and put it on the wiper. Now you have to turn 
the controller slowly all the way to the other end 
and watch the ohmmeter while doing so. When 
you reach the end, the resistance should only be a 
few ohms. At the other end the value should be the 
maximum resistance of the potentiometer. The 
resistance should gradually and slowly increase as 
you turn the controller and there should be no 
sudden jumps.[6]  

Determining if your pots are linear or logarithmic 
1. Turn on your multimeter and set it to the “Ohm” or “Ω” setting

2. Turn the potentiometer to half-way through its range

3. Attach one multimeter probe to the left-most lug

4. Attach the other multimeter probe to the center lug


A linear pot’s resistance reading will be around half of its maximum value. Logarithmic 
pots will read substantially less.


https://www.wikihow.com/Test-a-Potentiometer#_note-5
https://www.wikihow.com/Test-a-Potentiometer#_note-6


How to Measure Capacitance

1 Set the multimeter to measure capacitance. 
Most digital multimeters use a symbol similar to –|(– to 
signify capacitance. Move the dial to that symbol. If 
several symbols share that spot on the dial, you may 
need to press a button to cycle between them until the 
capacitance symbol appears on the screen.[3]

If your tool has several capacitor settings, choose the 
range that fits your best guess for the capacitor's correct 
value. (You can read the capacitor's label to get a rough 
idea). If there is only one capacitor setting, your 
multimeter can automatically detect the range.
 

2 Activate REL mode if present. 
If your multimeter has a REL button, press it while the 
test leads are separated. This will zero out the 
capacitance of the test leads themselves, to avoid 
interfering with the measurement.[4] 

This is only necessary if measuring small capacitors.
On some models, this mode disables auto-ranging.

 

3 Connect the leads to the capacitor's terminals. 
Note that electrolytic capacitors (most commonly shaped 
like cans) are polarized, so identify the positive and 
negative terminals before you connect the multimeter's 
leads. This may not matter much for your test, but you'll 
certainly need to know this before using the capacitor in 
a circuit.[5] Look for any of the following:[6]

A + or - next to a terminal. If one pin is longer than the 
other, the long pin is the positive terminal. A colored 
stripe next to a terminal is an unreliable marker, since 
different types of capacitor use different standards.[7]

4 Wait for the result. 
The multimeter will send out a current to charge the 
capacitor, measure the voltage, then use the voltage to 
calculate the capacitance. This process can take several 
seconds, and the buttons and display screen may be 
slow to respond until it's finished.
An "OL" or "overload" reading means the capacitance is 
too high for the multimeter to measure. Set the 
multimeter to a higher range if possible. This result can 
also mean the capacitor has shorted.
An auto-ranging multimeter will test the lowest range 
first, then increase if it hits an overload. You may see 
"OL" appear on the screen multiple times before you see 
the final result. 

https://www.wikihow.com/Measure-Capacitance
https://www.wikihow.com/Read-a-Capacitor


Step 1 - Plug in cables

To test capacitance, insert the black cable into the common socket 
and the red cable into the volts socket.

Step 2 - Set multimeter

Rotate the dial to the capacitance setting (usually the letters CAP or 
the capacitor symbol).

Capacitance may not be the default setting for this position and in 
that case the shift / mode button should be pressed until the correct 
units symbol appears on the display; for capacitance that is farads 
(F).
Step 3 - Prepare test item

To test a capacitor, it should be out of circuit and discharged. This is 
done using a 10K 2W resistor (ie 10,000 ohms resistor rated at 2 
watts).

Capacitors are components added to circuits to store charge.
Step 4 - Place probes

Place the red probe on the positive wire coming from the capacitor 
and the black on the negative if the capacitor is polarised (Electroltic 
capacitor). If it is not polarised it does not matter which probe goes 
where.

Step 5 - Take reading

Wait for the value on the displey to stabilise and double check the 
correct unit is displayed, then take the number as your reading.
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