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How to Guide 
 

          
 

Subject:  Troubleshooting the QCM922 and its Resonator                                                                     
 

 

 

 

 

Testing the QCM922 without a potentiostat (if being used in an EQCM setup) 
will help determine the possible source of noise / oscillation problems that 

may be due to any of several possible sources including connectors, cable 
placement, Resonator mounting in its holder, standing waves in the cell, 

settings in the software, settings on the QCM922 front panel, environmental 
noise pickup, etc.  These issues can affect both your observed Currents and 
Frequency Shift. 

 
To begin testing the QCM922 and determining possible sources of noise / 

oscillation problems, the following steps should be followed.  Only the 
QCM922, QA-CL Adapter Cable, QA-CL4, and RG100 (if applicable) will be 
used in the following Section. 

 
QCM922 Testing without Potentiostat 

 

1. Place a bare Resonator in its block and check its resonant frequency in 

AIR.  Do NOT place the Resonator / Holder in any solution at this 

point. 
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a. Ensure that the Frequency on the front panel of the QCM922 is 

~ 9 MHz 

b. Check that the Frequency on the front panel is stable to within 

~ +/- 1-2 Hz. Note: This level of stability can only be achieved 

if the temperature is stable, there is no air flow near the 

resonator, and the system is on a vibration-free table or bench. 

c. Does the ∆ Frequency Output from the rear panel (on the 2000 

Hz Range) appear to be stable (1Hz=5mV change)? Note: If 

voltage reading is at +/-10V, the Standard Frequency needs to 

be set by simultaneously pressing the Disp. And Shift/Enter 

buttons on the front panel of the QCM. 

d. If ALL of the above are okay, then proceed to the next step. 

 

2. Now place the Resonator into the QA-CL4 Well Cell as described in the 

“QA-CL3, QA-CL4, QA-CL-5, QA-CL-6” Instruction Manual being careful 

not to over-tighten the screws that hold it in place (screws should be 

snug enough to prevent leakage, no more).  This part of the test is 

also performed in AIR.  Do NOT place the Resonator / Holder in any 

solution at this point. 

   
 

a. Repeat Steps 1a. & 1b. to ensure the values are still valid. Note: 

There will be some change in resonant frequency and resonant 

resistance after adding the resonator to the cell due to the 

pressure of the O-rings on the crystal.  This can be seen in the 

photos above, and is normal. 
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b. If Step 2a. is not okay, check that you have not over-tightened 

the screws that hold the plate in place over the Resonator.  

Adjust the screw tension as needed.  Repeat Step 2a. 

c. If Step 2b. is okay, complete the reassembly of the QA-CL4 and 

then proceed to the next step. 

 

3. At this point, add solution directly to the cup of the QA-CL4 Well Cell 

or attach it to the RG100 Cell Bottom as shown below and then add 

solution. 

    
 

a. Repeat Steps 1a. & 1b to ensure the values are still valid while 

noting that the value for Step 1b. may now increase/decrease ~ 

+/- 30-50 Hz until temperature and equilibration are 

established in the cell. 

b. If Step 3a. is okay, proceed to the next Section (if applicable). 

 

 

Potentiostat Testing without QCM922 

 

If you are using the QCM922 in an EQCM setup and the above steps have 

checked out fine, any noise / oscillation problems that are occurring are due 
to the potentiostat, its connections, software settings, cell configuration or 
environmental pickup.  Therefore, the next step is to check the potentiostat 

by itself. 
 

1. Run an Internal Dummy Cell test to verify proper operation of the 

instrument.  Instructions on how to do this can be found in the User’s 
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Manual for your particular instrument.  This step will help you 

differentiate between possible problems within the instrument itself or 

problems external to the instrument by eliminating the Cell Cable from 

the measurement.  In other words, you will be able to determine if the 

problem lies before or after the point the Cell Cable is connected to the 

instrument. 

 

a. If Step 1. produces results as expected, proceed to the next 

step. 

 

2. Now, run an External Dummy Cell test to verify that the Cell Cable is 

in good working order.  Instructions on how to do this can be found in 

the User’s Manual for your particular instrument.  If you do not have a 

Dummy Cell, you can simply use a known Resistor as your Dummy 

Cell.  If you’re uncertain how to connect the Resistor for this test, 

follow this link:  

http://www.princetonappliedresearch.com/download.asbx?AttributeFile

Id=d9cf637e-1508-4e5b-85a2-55c7132165f2 

 

a. If Step 2. produces results as expected, proceed to the next 

Section. 

 

 

Other Considerations Regarding Noise / Oscillations 
 

If, after the various steps above you continue to have problems with noise / 
oscillations in your experiments, the problem very likely is due to the 

connections AFTER the Cell Cable and/or environmental pickup.  Additional 
information on what can make your results noisy may be found here:  
http://www.princetonappliedresearch.com/Support-Center/FAQ-

General/What-can-cause-my-experiment-to-be-noisy.aspx 

 

 Ensure that you have connected your cables properly according to the 

Instruction Manual. 

 Pay careful attention to all of your cable connections and the condition 

of the various connectors.  If any of the connectors are damaged 

and/or corroded, the connectors and/or cable must be replaced to 

ensure proper, reliable measurements. 

 Pay close attention to the location of the cables and their proximity to 

ANY device of ANY kind that runs off electricity as these devices AND 

their line cords are potential sources of noise.  The same applies to the 

proximity of the cell to any electrical devices and their line cords. 

 

http://www.princetonappliedresearch.com/download.asbx?AttributeFileId=d9cf637e-1508-4e5b-85a2-55c7132165f2
http://www.princetonappliedresearch.com/download.asbx?AttributeFileId=d9cf637e-1508-4e5b-85a2-55c7132165f2
http://www.princetonappliedresearch.com/Support-Center/FAQ-General/What-can-cause-my-experiment-to-be-noisy.aspx
http://www.princetonappliedresearch.com/Support-Center/FAQ-General/What-can-cause-my-experiment-to-be-noisy.aspx
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 Do NOT modify the connection between the QA-CL Adapter Cable and 

the QA-CL4!  These items need to be directly connected as described 

in the Instruction Manual.  Do NOT attempt to extend the connection 

between these items.  Do NOT attempt to modify the QA-CL Adapter 

Cable either.  Princeton Applied Research will NOT provide any support 

for any system that has been modified beyond its original design or 

intended purpose. 

 If you have reused your resonator, you may have buildup on its 

surface or may have damaged it when attempting to clean it.  Cleaning 

of the resonators is generally not recommended – particularly any kind 

of mechanical cleaning of the surface.  Nitric Acid washing may be 

okay if the resonator is promptly and thoroughly rinsed.  Please keep 

in mind that the resonators are designed as a consumable item and 

are not intended for multiple reuse. 

 If all of the above have been taken into consideration and you are 

having problems related specifically to the Frequency Shifts you are 

observing during your experiment and you are not using the RG100, 

you will want to consider purchasing this specially designed cell for use 

with the QA-CL4.  It has been designed to help eliminate problems 

originating from standing waves that develop from more conventional 

cell designs or simply “dipping” the cell into a solution. 

 

A useful resource regarding the use of the QCM922 is our Application Note 
QCM-1 that may be found at this link:  

http://www.princetonappliedresearch.com/download.asbx?AttributeFileId=8d
32df1b-bf85-44ef-b22b-15ad924ac0c4 

It describes the use of the QCM922 and the Princeton Applied Research 
VersaSTAT series of potentiostats along with their VersaStudio software. 
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