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PLEASE READ ALL OF THIS MANUAL BEFORE 

OPERATING THE CONTAMINOMETER 

 
THE MANUAL  

 
This manual is your guide to using your CM11+. It describes how to use and care for the 

instrument. 

 

All rights are reserved. No part of this document may be photocopied, reproduced or translated 

into another language without the prior written consent of Gen3 Systems Limited.  

 

Publication Number: 0181/10 /10  

Printed in the UK  

 

The information contained in this document is subject to change without notice and should not be 

construed as a commitment by Gen3 Systems or any of its associated companies.  

 

Gen3 Systems assumes no responsibility for any errors that may appear in this document nor does 

it make expressed or implied warranty of any kind with regard to this material, including, but not 

limited to, the implied warranties of merchantability and fitness for a particular purpose.  

 

Gen3 Systems shall not be liable for incidental or consequential damages in connection with, or 

arising out of the furnishing, performance, or use of this document and the program material 

which it describes.  

 

Hazardous voltage symbol 
 

 
 

Warning  
 

The Warning symbol calls attention to a procedure, practice, or the like, which, if not correctly 

performed or adhered to, could result in personal injury. Do not proceed beyond a Warning symbol 

until the indicated conditions are fully understood and met.  
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HEALTH and SAFETY INFORMATION  

 
Isopropyl alcohol solution  

 

Safety Precautions  

 
Provide adequate general and local exhaust ventilation, must not be handled in a confined space 

without sufficient ventilation. Provide sufficient ventilation during operations which cause vapour 

formation.  

 

Health Hazards and Precautions:  

 
Excessive inhalation of solvent vapours may cause headaches, dizziness and nausea. Suitable local 

exhaust ventilation should be used to remove solvent vapours from the breathing zone of 

operators.  

 

Prolonged or repeated skin contact may cause dryness of the skin and dermatitis. The solution is 

irritating to the eyes. Suitable protective clothing should be worn to prevent contact with skin and 

eyes.  

 

Eating, drinking and smoking should not be permitted in the work area. Hands should be washed 

thoroughly with soap and warm water before eating.  

 

First Aid:   

 
In case of contact with skin, wash thoroughly with soap and warm water. In case of contact with 

eyes, rinse immediately with plenty of water and seek medical advice.  

 

Fire Hazards and Precautions:  

  
The solution is highly flammable. It must not be used near naked flames or non-flameproof 

electrical equipment. Smoking must not be permitted in the working area. Carbon dioxide, alcohol 

resistant foam or dry powder extinguishers may be used in case of fire.  

 

Spillage and Waste Disposal:   

 
Remove all sources of ignition. Spillage should be mopped up with inert absorbent and the waste 

stored in closed containers for subsequent disposal in accordance with local and national 

regulations.  
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INTRODUCTION  

 
The Instrument  

 
The Gen3 Systems Contaminometer CM11+ is a workshop and laboratory instrument intended to 

determine the ionic surface contamination on printed circuit boards and components at any stage 

of their manufacture or use. The instrument is particularly useful for checking the cleanliness of 

circuits during and after their manufacture, on their reception at the customerõs premises, after 

soldering and at the final assembly stage. Systematic use of the unit allows sources of 

contamination to be traced and hence eliminated. Here are some key features:  

 

¶ Calibrated for IPA/water solutions either 75%/25% or 50%/50%  

¶ Each cleanliness test takes only a few minutes  

¶ Samples can be tested every three to fifteen minutes  

¶ Compact modern design  

¶ Easily replaceable key components  

¶ Complete Self-contained system supplied with all accessories required  

¶ CE Approved  

 

 

The basic principle of the CM11+ is that the circuit to be tested is placed in an IPA/DI water 

mixture under carefully controlled conditions. Any Ionic surface contamination will dissolve in this 

mixture, and the conductivity of the solution will therefore increase. The measured increase is 

converted to practical units by means of a personal computer. The CM11+ is designed for use with 

a personal computer, running the Contaminometer Terminal software.  

 

The CM11+ provides a simple and foolproof method of determining the cleanliness of printed 

circuits, without requiring mathematical calculations to interpret the results, and without the 

instrument itself introducing errors into the measurement. It is designed for the rigours of 

workshop use, as well as use in the laboratory.  

 

The test piece should be matched to the tank size for optimum accuracy. If the test piece is below 

the minimum recommended size for the tank and the correct size tank is not available, then use a 

number of test pieces to bring the area above the minimum level.  
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DESCRIPTION OF THE CONTAMINOMETERS  

 
The Contaminometer has been designed to fulfil the requirements of a modern workshop or 

laboratory, requiring quick contamination measurements.  

 

The theory behind the operation of the Contaminometer is based on the electrical conductivity of 

water. A value for pure water is approximately 0.056ɛS-cm, the exact figure being temperature 

dependent.  

 

When an ionic contaminant present on a circuit board for example, comes into contact with water, 

this conductivity value will increase due to the dissolution of the contaminant into the water. This 

figure will therefore be proportional to the level of contamination in the water. If the surface area 

and the type of contamination are also known it is possible to express the amount of 

contamination present, as a given weight per unit area of board.  

 

However in practise, it is apparent that not all ionic contaminants are easily soluble in water, 

particularly those trapped within rosin (present in flux). These contaminants do however have 

increased solubility in alcohol. For this reason the Contaminometer test solution consists of a 

mixture of isopropyl alcohol and de-ionised water as opposed to pure water.  

 

To avoid extraneous ionic contamination all wetted items within the instrument are of plastic 

construction. The instrument is housed in an enclosure that has been designed to withstand the 

spills of test solution that will occur in normal use.  

 

Readings of contamination are derived from a conductivity cell. The conductivity cell consists of 

two solid gold wires, wound bifilarly on a rigid polymeric former, a thermistor is fitted into the 

centre, for temperature measurement. The cell and thermistor are connected to a ballistic double 

operational amplifier. This is designed to allow maximum precision at very low conductivity values 

by eliminating all polarisation, Debye-Falkenhagen and reactive errors that conventional 

conductivity meters are prone to at very low values. The two amplified signals are combined in a 

small analogue calculator circuit to produce a voltage in relation to the temperature-compensated 

conductivity value. The function is quite non-linear, so that changes in the low end of the range 

will produce a significantly greater voltage change than towards the high end.  

 

The pump is a specially selected so that the liquid velocity in the test compartment is fairly high, 

without creating undue turbulence during the test cycle, ensuring that all contaminants are 

washed off the printed circuit, even from under SMDs, as quickly as possible. The pump is designed 

for continuous operation, and can be serviced if required.  
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Machine Location  

 
Do not position the CM11+ in a confined room; make sure there is adequate ventilation. The 

CM11+ should be sited on a workbench that is at a convenient height for the operator.  

 

Remove the CM11/CM12 from its packaging and place it on a bench top. Place the drip tray under 

the machine so that it drops into its locating position. Plug the supplied power lead into the power 

input socket on the back left hand side of the unit.  

 

 It is strongly suggested that the surface upon which the instrument is placed be tested for 

tolerance to test solution. The Contaminometer should be placed in close proximity to the 

computer that will run the Terminal software. 

 

 

Installing the Software  

 
DO NOT connect the USB cable from the PC to the CM11+ until requested to do so ð 

connection at the wrong time will cause the wrong drivers to be installed and the CM11+ 

will not communicate with the software. 

 

Note: This manual assumes the user is familiar with the operation and control of Microsoft 

Windows® and of software running under it.   
 

1. Turn on the P.C.  

 

2. Place the software CD into the CD drive.  

 

3. Follow the on-screen instructions.  

4. Click the CmxxSE Icon, which has been placed on the desktop, to open the software.   

 

5. Connect the power lead to the CM11+ and the USB lead between the CM11+ and PC.  
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6. Turn on the CM11+ - the following dialogue box will be displayed 

 

 

  
 

 

Select OK and the driver installation should begin. When the drivers have been installed the 

following dialogue box will be displayed.  

 

 

 

 
 

 

Now go to section 10. 

 

 

7. If the Installation of the drivers did not start then select ôBrowseõ and find the driver in the 

i386 folder as shown below and then select ôOPENõ 

 

                                       
8. Select OK and the driver installation will begin.  
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9. When the drivers have been installed the following dialogue box will be displayed.  

 

 

 
 

 

10. The Comms port that must be used for CM11+ communication is ôComm Port 1õ.  

 

Go into Device Manager and check what Comms port has been selected; 

If it is not comm port 1, as shown in the following dialogue box, change it to comm. Port 1. 
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11. Exit the CM11+ software 

12. Remove Software CD 

13. Click the CmxxSE Icon on the desktop to open the software.   

 

14. Click the òConnectó button in the CM software.    

 

 

15. The software will then display a message saying that the CM is connected. Click OK. 

 

 

 
 

 

Note; If an error message is displayed saying that the CM is not connected, click OK, and 

check the connections to make sure the USB is correctly connected, switch the CM11+ off 

and then on again, and then click the òConnectó button again.  

 

 

 
 

If the problem persists after this, refer to the troubleshooting at the end of the instruction 

manual.   
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16. A dialogue box will be displayed will be displayed as follows ð Click OK  

 

 

          

  
 

 

17. You will then be asked to input the key code, (this number is located on the front of the 

software CD) enter the number and press OK. 

 

 

 
 

You are now connected to the CM11+. 

 

If an error message is displayed saying that the key code is incorrect, begin the process 

again from step 14. If the problem persists, contact the supplier of the CM. 

 

 

 

 

You are now ready to begin using the CM11+  ð please ensure that you 

have read the whole manual before operating the machine.  
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Commissioning/Initialising  
 

 

 

 

 

 

 

Switch on the Contaminometer and fill the tank to the ô0õ line on the tank side glass, (this will take 

approximately 4 litres of the selected test solution). Press the ôFILLõ button and bleed the Re-Gen 

column by releasing the bleed screw. Switch the unit between ôTESTõ and ôREGENõ a couple of times 

until there is no evidence of air in the system. Re-check the tank fluid level. 

 

To commission the machine, follow the contamination testing procedure in the following section of 

this manual 

 

 

WARNING ð DO NOT run the CM11+ dry - ensure that the fluid level is 

correct; failure to do this will seriously damage the pump
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CM11+  CONTAMINATION TESTING PROCEDURE  

 
Before performing any tests with the CM11+ is important to check the specific gravity of the 

solution that you are testing with. Place the hydrometer and thermometer supplied with the 

machine into the tank and measure the temperature and specific gravity of the solution. Compare 

the reading with the graph supplied at the back of these instructions to make sure the specific 

gravity of fluid is in spec. If it is not add deionised water or IPA as appropriate.  

 

1. Connect the machine following the instructions detailed earlier in this manual.  

 

2. Click the òConnectó button in the CM software.    

 

The software will then display a message saying that the CM is connected. Click OK.  

 

You will then be at the main screen for controlling the CM11+ and will need to check that the 

system set up is as required.  

 

3. Click on the òSet-up System Defaultsó Icon on the tool bar.  

 

4. Set the correct solution concentration, the units to use for testing and the document 

header, which is the title that will appear on the print out of all results from the 

contamination testing.  

 

 

 
 

 

5. When finished - click the òExitó button.   

 

6. Click on the òPerform Testó Icon.  

 

The Test Parameters screen will come up. Wait a few moments for the software to display 

readings for contamination and temperature before proceeding.  
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7. Click on the òSelect Parametersó Icon   

 

 

8. Input the details for the boards that are being tested, these details will appear on the 

printout of the results. 

 

Select: 

 

¶ the Test Time required 

¶ the pass/fail limit 

¶ enter the dimensions of the PCB, either linear or area 

¶  a % weighting can be entered in accordance with the Mil and Def standards  
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9. Click on the òSave Parametersó icon and save the parameters under an appropriate title. 

               
 

 

 

Note: These parameters can be called up again if you are testing boards of the same size and 

require exactly the same pass/fail limits and other parameters.  

 

This can be done by clicking the òOpen Parameteró Icon in the Parameters screen.  
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10. Click the òExitó Icon on the parameters screen to return to the testing screen.  

 

11. There are now has two choices to start the testing.  

¶ a òStandard Testó button:    

 

¶ an òAnalyse Testó button:    

 

 

The standard test lasts 3 minutes and the analyse test will use the òTest Timeó that the operator 

specified in the Parameters screen (3 to 15 minutes).  

 

12. Once the operator has clicked the button that is required, the òParametersó screen will 

reappear so the operator can check the parameters are correct. Click the òExitó button. The 

machine will do the next steps automatically. The testing screen will display what process 

the CM is performing so the operator can see what is happening. These processes may 

take a few minutes.  

 

¶ Regenerated solution until it is down to the necessary level for testing 

to begin. (<0.035uS for 75 % solution & < .050uS for 50% solution) 

¶ Condition the system to make sure there is a constant minimum level of 

contamination throughout the whole testing system  

¶ Test the contamination level to determine if it is low enough to 

commence testing  

¶ If not it will regenerate again  

¶ If it is, the offsets will be sampled and the test can begin 

¶ You will then be asked to put the board into the tank 

 

 

 

 
 

 

Gently insert PCB into the tank and ôOKõ.  
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13. A graph will appear showing the contamination that is dissolving off of the board as it is 

tested. The number of samples left is displayed at the bottom of this screen.  

 

 
 

 

14. After the testing has finished you will be asked to remove the board and then press OK.  

 

 

 
 

 

The software will then perform a smoothing operation on the graph to put a fitted curve to the 

data. A dialogue box will come up with the percentage error of the fitted curve.  

 

 

  
 

When asked if the test is to be discarded, click ôNoõ.   
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15. The software will then calculate the contamination per cm square that has been taken off 

of the board and display this as a graph with the fitted curve and addition information 

about whether the board has conformed to the pass/fail criteria specified by the operator.  

 

16. By clicking the òPrintó button, this graph will be printed out.  

 

17. Exit this graph by clicking the òExitó button.  

If you would like to view the graph again, click the òAnalyse Stored Resultsó button.  

(This function is available from both the main CM software screen and in the testing screen.) 

 

The òAnalysisó screen will then appear. 

Click on the òGraph Raw Test Resultsó button  

 

 

You will then be able to select which graph they want to view in the òOpen Results Fileó screen.  

 

 

 

 

 
 

 

The results will be in a folder that has the same name as the parameters were saved under. It is 

possible for the operator to view multiple results on the same graph, but only for tests done under 

the same parameter set. This can be done by highlighting all the results that are to be viewed in 

the òOpen Results Fileó screen.  
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18. When you have finished testing replace the tank lid to stop evaporation of the IPA, exit the 

software and switch off the CM11+.  

 

 

19. If the CM11+ is not going to be used for a while it is recommended to drain the tank; 

 

 

MENU SYSTEM  

 
The menu bar, shown along the top of the screen below, provides access to all the functions of the 

software.  

 

 

 
 

 

The Menu Bar is accessed by using the mouse. Along the menu bar are the headings Exit, 

Connect, Parameters, Test, Analysis, Configure and Help. 

 

To select any of these headings move the mouse pointer over the required selection and click. 

 

After a selection is made a drop down menu or a dialogue box may appear giving more choices. 

 

These choices can be selected by moving the mouse pointer over a selection and clicking. 
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FUNCTION BY FUNCTION DESCRIPTION 
 
A description is given below of each menu function.  More detailed descriptions of testing have 

been given in previous chapters and are further detailed later on in this chapter.  

 

 

The Exit Function  

This function allows the software to be exited.     

 

 

The Parameters Function  

 
Using either the mouse or the keyboard, enter the parameters to be used in the testing.  

This function is selected by pressing the button.       

 

 

 
 

 

 

¶ PCB Name ð what you call the board or assembly 

¶ PCB Reference ð serial number 

¶ Test Time ð from 3 to 15 minutes 

¶ Pass/Fail ð enter your limit 

¶ PCB Dimensions ð select either Linear or Area 

¶ PCB Dimension ð enter dimensions in your selected units 

o See following section on minimum PCB size 

¶ Component Area ð select to either ignore or enter the Def or Mil weighting 

o See following section on Component Weighting 
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Minimum PCB size 

 
The recommended minimum size for the CM11+ is 25cm2 .  

 

The major influence in testing very small boards with large tanks is the operating environment; the 

DI water in the solution will pull ions from the air on the surface of the tank. (If the air is very clean 

then boards below 10cm2  have been satisfactorily tested).  If the air is not clean then the testing 

result will show a steady incline as the ions are continually absorbed from the air. Carbon Dioxide 

is the main contributor to this affect. See graph below. 
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There are two ways to combat the problem; 

 

¶ Firstly use more than one board therefore increasing the effective PCB size 

 

¶ Secondly, a Co2 factor can be entered into the CM firmware ð this must be done in 

communication with the distributor or Gen 3 Systems. The following graph shows the 

affect of Co2 correction to the previous test.  

 

 

 
 

 

If the environment is causing problems it can be difficult to totally eradicate the problem as 

the air pollution will vary with temperature and weather conditions 

 


