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PLEASHREAD ALL OF THIS MANUBEFOIE
OPERATINGHECONTAMINOMETER

THE MANUAL

This manual is your guide to using youCML1+. 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: 081/10/10
Printed in the UK

The information containedin 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 fitess 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 vdtage 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 generhand local exhaust ventilationmust 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 headachdizzinessand nausea. Suitable local
exhaust ventilation should be used to remove solvent vapours from the breathing zone of
operators.

Prolonged or repeatedskin contact may cause drynessf 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 fftaameproof
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 fife.

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 ContaminometdEM 1+ 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 partularly useful for checking the cleanliness of
circuits during and after their manufactur e, on
soldering and at the final assembly stage. Systematic use of the unit allows sources of
contamination to be taced and hence eliminated. Here are some key features:

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

Each cleanliness testakes only a few minutes

Samples can be tested every three to fifteen minutes

Compact modern design

Easily repl@eable key components

Complete SeHcontained system supplied with all accessories required
CE Approved

=A =8 =4 =8 -8 -4 -9

The basic principle of theCML1+ is that the circuit to be tested is placed in an IPAI water
mixture under carefully controlled conditions. Anyohic 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. TI@ML1+ is designed for use with

a personal corputer, running the Contaminometer Terminal software.

The CML1+ provides a simple and foolprooimethod 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, asvell 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 bing 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 operationof the Contaminometer is based on the electrical conductivity of
water. A value for pure water is approximately 0.056S-cm, the exact figure being temperature
dependent.

When an ionic contaminant present on a circuit board for example, comes into contaith 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 kown 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 (presehin flux). These contaminants do however have
increased solubility in alcohol. For this reason the Contaminometer test solution consists of a
mixture of isopropyl alcoholand de-ionisedwater 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 & contamination are derived from a conductivity cell. The conductivity cell consists of
two solid gold wires, woundbifilarly on a rigid polymeric formera thermistor is fitted into the
centre, for temperature measurement. The cell and thermistor are coeated to a ballistic double
operational amplifier. This is designed to allow maximum precision at very low conductivity values
by eliminating all polarisation, Deby&alkenhagen and reactive errors that conventional
conductivity meters are prone to at verylow values. The two amplified signals are combined in a
small analogue calculator circuit to produce a voltage in relation to the temperatucempensated
conductivity value. The function is quite nodinear, 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 cbaminants 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 theCML1+ in a confinedroom; make sure there is adequate ventilationThe
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 drogs 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 Cotaminometer 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 tL1+ until requested to do sod
connection at the wrong time will cause the wong drivers to be installed and theCM.1+
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 onthe P.C.
2. Place the software CD into the CD drive.

3. Follow the onscreen instructions.

4. Click theCmxxSHcon which has been placed oithe desktop, to open the software.

5. Connect the power lead to theCML1+ and the USB lead between th&€ML.1+ and PC.
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6. Turn on the CML1+ - the following dialogue box will be displayed

Files Needed

The file 'ftser2k. sps' on FTDI USE Drivers Disk is oK,

Cancel

heeded.

Type the path where the file iz located, and then click
oK.

Copy files from:

inztall cd 100 109 03 2007%cm ush driver\i386 Browse...

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

\ja) Found New Hardware

four new hardware is installed and ready to use,

Now go to section 10.

7. Ifthel nst all ation of the drivers did not start t
i386 folderas shownbelowmand t hen sel ect 6O OPENDOG

Files Needed

r
( Locate File
Laok i ‘E)GEE V‘ Qo Z e E-
E

My Recent
Documents

€]

Desktop

My Documents

%

My Computer

@ File name: 3] 5 | ﬁ I

My Network | Files of type frser2k. sps;ftser2k sy _

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.

il Flom oo

T (il fremizh, sve on FTO0USE Diivers
Fmmdme,

Disk is

Ty the path whers the (il @ looated. and then olick
[ =

Eopn e from:

[0 ACD I 202 04 S AL Cobiim s

L) Found New Hardware

»

‘Your new hardware is installed and ready to use,

10. The @mms port that must be used folCML1+c o mmuni cati on i s

Go into Device Manager and check what Comms port has been selected;
If it is not comm pot 1, as shown in the following dialogue box, change it to comm. Port 1.

Versionl.50

) e Disk drives
@ Display adapters
.}, DYDJCD-ROM drives
@8 Human Interface Devices
= IDE ATAJATAPI contrallers
[+ E8 Jungo
[# {2» Keyboards
") Mice and other pointing devices
3] Modems
@ Monitors
+ E8 Network adapters
=Y Ports (COM&LPT)
- UsB Serial Port (COM19)

[+ %8R Processors
-9, Sound, video and game controllers
& g System devices

= Universal Serial Bus controllers

6Comm Por



File Action View Help
= 58 2 =Rma
=1 & TEST-SERVICE

* Q Batteries

[+ g Computer

Recycle Bin

2 +] e Disk drives
URglaizie) - Display adapters
33 [+ % DVD{CD-ROM drives
[#- (&9 Human Interface Devices
[+ &) IDE ATAJATAPI controllers
[+-E8 Jungo
[#-4 Keyboards
[+ 7") Mice and other pointing devices
[+ L Modems
# § Monitors.
[+ E8 Network adapters
=Y Ports (COM&LPT)
- UsB Serial Port (COMI)

[+ %98 Processors
#-®), Sound, video and game controllers

[+ System devices
* Universal Serial Bus controllers

11. Exit the CML1+ software
12. Remove Software CD

13. Click the CmxxSEon on the desktop to open the software.

ik

14.Cl ick the o0Connectdé but in the CM softwar e.

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

ComtaminoMeter Process Message

CM11 ContaminoMeter Connected

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 @11+ off
and then on again, and then click the o6Connect

ComtaminoMeter Interface Error

CM not responding. Make sure CM is switched on and the serial cable is connected

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

GEN:
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16. A dialogue box will be displayed will be displayed as follo@<lick OK

CMxx Security Code ERROR

Contact vour dealer for correct key code. Please quote Software Verison and ZM Serial,

17. You willthen be askedto input the key code, (his number is located o the front of the
software CD) enter the number and press OK.

Enter Key Code

| oK I Cancel

You are now connected to theCML1+.

If an error message is displayed saying that the key code is incorrebggin the process
again from step M. If the problem persists, contact the supplier of the CM.

You are now ready to begin using the CML1+ & please ensure that you
have read the whole manual before operating the machine.

Versionl1.50 11 SYSTEMS



Commissioning/Initialising

Purmp
Tank Lid
EBleed Screw
Fesn Colurnn —— | |
T [~ hleasuring Cell
Walve Lszembly
.......................... A Ascessory Access
Diying Area
Drip Tray Drain Access
beneath the unt
Switch on the Contaminometer andif | | t he tank to t he | tBidwilltakene on t

approximately 4 litres of the selected test solution.Pr ess t he 0 F leedithe Ré&Gert t on an
column by releasing the bleed screvewitcht he uni t bet we e nacOupl&Ediimds and OR
until there is no evidence of air in the system. Re&heck the tank fluidlevel.

To commission the machine, follow the contamination testinggcedurein the following section of
this manual

WARNINGGS 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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CML1+ CONTAMINATION TESTING PROCEDURE

Before performing any tests with the CML1+ is important to check the specific gravity of the
solution that you are testing with. Place the hydrometer and thermometer supplied with the
machineinto the tank and measure the temperature andspecific gravity of the solution. Compare
the reading with the graph supplied at the back of these instructions to make sut@e 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 maaiu

_Jiin the CM softwar e.

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

2. Click the oConnecto6 but

You will then be at the mainscreen for controlling the CNMI1+ and will need to check thatthe
systemset up is as required.

J‘l
[y
3. Click owpt g sd & ent Defaults—lcon on the tool b

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.

‘_iet-up

b @)

Solution Type Units

v 507 " 75% {* mm " Inches

Printing

Documsnts Header |Gen3 § pstems

Bl

*button.

e

“t o6 |l con.

5. When finished-clickt he 0 EX i

6. Clickont he oPerform

The Test Parameters screen will come up. Wait a few moments for the software to display
readings for contaminaion and temperaturebefore proceeding.

GEN:
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est Parameters [AutoSIR PCE.prm] X

B @ 2| ©|€

Contamination [Jy. )t i pSicm Temperature @ =}, ¢ °C

Tank not filled,

7. Click on the (‘)SeI4|’arametersé | con

8. Input the details for the boards that are being tested these cetails will appear on the
printout of the results.

A

Select:

the Test Time required
the pass/fail limit
enter the dimensions of the PCPReither linear or area

1
1
1
1 a% weighting can be entered iraccordance withthe Mil and Def standards
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Parameters [tank check.prm]

el

= =

Test Set-up

PCB Name |[CM11+

PCE Reference ||

. =
Test Time |3 =
=1

Tank Mumber |1

Pass / Fail |1.050 pg Equiv.MaCl / cné

Frinted Circuit Dimensions

* Linear " Area
Linear
Length [mm) |0
width [mm] |0
Component Area
™ Def
" il
+ |gnore

=

L4

9. Click on t he dcGandsavette paametéreunder@n appropriate title.

1

~

Save Parameter File

Save in: I I Parameters

=) 10123 TEST RESULTS XP.prm
@ comp area test.prm
@ tank cal.prm

~| « @& ek BEB-

File name: |

Save as type: ICM Parameter file

=l

Cancel I

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

Versionl.50
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10.Cl ick the O0Exitdé Il con on the parameters screert

11. There arenow has two choices to start the testing.

1T aoStandard Test on
T an OAnalyse Test t on
The standard testlasts 3 minutesand the analyse test wil use the 0Test Ti meo
specified in the Parameters screefi3 to 15 minutes).
122.0nce the operator has clicked the button

t

reappear so the operator can check the parameters are correct. Clickinee x i t 6 butt on.

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.

1 Regenerated solution until it is dowrto the necessary level for testing
to begin. (<0.035uS for 75 % solution & < .050uS for 50% solution)

1 Condition thesystem to make sure there is a constant minimum level of
contamination throughout the whde testing system

1 Test the contamination level to determine if it is low enough to
commence testing

1 If not it will regenerate again

1 |Ifitis, the offsets will be sampledand the test can begin

1 You willthen be askedto put the board into the tank

Test Instruction @

! \: Insert PCB and press OK

I 2K I Canczl I

Gently insert PCB into the tank and 6O0OKS&.

Versionl1.50 16 SYSTEMS
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13. A graph will appear showing the contamination thatis dissolvingoff of the board as itis
tested. The number of samples left is displayed at the bottom of this screen.

8 Results Chart [BEI[E]

Scal

Bl &

0.002

Test Contamination Data

ime (Secor

Readings Left : 156

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

Test Instruction

Remove board and press OK

The software will then perform a smoothing operation on the graph to put a fitted curve to the
data. Adialoguebox will come up with the percentage error of the fitted curve.

Fitting Error

:.:J Percentage fit is : 73.246, Do you wish to discard test,

No
When asked if thet e s t is to be discarded, click O6Nobd.
GEN:
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15. The software will then calculate the cotamination 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 OPrintdé b n, this graph wil

OExitdé button.

Ifyouwoul d | i ke to view the graph agai. E‘cl i ck t he
(Thisfunction is available fromboth the main CM software seen and in the testing screen.)

17. Exitthisgr aph by <clicking the

The OAnal ysisa@ppsacreen will then

Click on the 0Graph Ra_ﬂest Resultsdéd button

Youwillt hen be able to select which graph they want

Open Results Files W

Look ii: | (£ 10123 Test Results XP -~ e &ekE

71 10123 TEST RESULTS XPO001
@ 10123 TEST RESULTS XP00D2
@ 10123 TEST RESULTS XPOOD3
@ 10123 TEST RESULTS XPO00D4

Filenams:  [10123 TEST RESULTS XP0OOT
Files of type: |Test results files _'J Cancel I

The results will be in a folder that has the same name as the parameters were saved undeiis|t
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 0Open Results Filed screen.
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Open Results Files
Look in: I_J 10123 Test Results XP Ll & [ O

71 10123 TEST RESULTS XPOOD1
= 10123 TEST RESULTS XPOOD2
= 10123 TEST RESULTS XPODJ3
= 10123 TEST RESULTS XPO0)4

Filename:  [*10123 TEST RESULTS XPODOT res’ 10123
Files of tvpe: ]Tesl results files LJ Cancel l

18. When you havefinished testing replace the tank lid to stop evaporation of the IPAexit the
software and switch off the CML1+.

19. If the CML1+ is not going to be used for a while it is recommended to drain the tank;

MENUSYSTEM

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

[a Main Menu

Exit Connect Parameters Test Analysis Configure Help

Bl < B

1
e

The Menu Bar is accessed by using the mouse. Along the menu bar are the headings Exit,
Connect, Parameters, Test, Analysis, Configure arelp.

To select any of these headings move the mouse pointer over the required selection and click.
After a selection is made a drop dowmenuor a dialogue boxmay appear giving more choices

These choices can be selected byaving the mousepointer over a selection and clicking.
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FUNCTION BY FUNCTION DESCRIPTION

A description is given belw 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 ExitFunction

This function allows the software to be exited. b |

The Parameters Function

Using either the mouse or the keyboardenter the parametersto be used in the testing.

This function isselected by pressing the button. _@J

Parameters [tank check.prm] X
x| = <@
= d

Test Set-up Prirted Circuit Dimensions
{* Linear " Area
FLCE Mame |CM11+ Linear
Lenath [mm] |0
PCE Reference || widhh [rmm] ,EI—
Test Time |3 ﬂ
Cormponent Area
Tank Murmber |1 j ~ Def
Pass /Fal [1050 g EquivNaCl/ o ®0
f* lanare

PCB Naméwhat you call the board or assembly
PCB Referencé serial number
Test Timedfrom 3 to 15 minutes
Pass/Faild enter your limit
PCB Dimensiond select either Linear or Area
PCB Dimensiod enter dimensions in your selected units
o0 See following section on rimimum PCB size
1 Component Aread select to either ignore or enter the Def or Mil weighting
0 See following section on Component Weighting

= =4 =4 =4 -8 -4
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Minimum PCB size
The recommended minimum size for the CM11+ is 25&m

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

DI water in the solution will pull ions from tle air onthe surface of the tank. (If the air is very clean
then boards below 10cm have beensatisfactorily tested). If the airis not clean then tte 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.

Gen3 Systems
Test Conditions & Paramaters_ - S—
PCB Name : CM11+ Low PCB Area Test
PCB Reference : 50ul
Test Date & Time : 28/10/2010 11:36:52
Area : 2500 mm?
Component Area :0mm?
Solution Temperature :25.2°C
— Pass / Fail . —
File name : D:\PROGRA~1\CMXXSE~1\CM11+ Low PCB Area Test\CM11+ Low PCB Area Test00'
Length of true measurement : 14 min 55 sec
Value at cut : 1.051 pg/cm? equiv.NaCl
Def limit (Pass/Fail) : Pass :1.500 pg/cm? equiv.NaCl
Mil limit (Pass/Fail) : Pass :1.300 pg/cm? equiv.NaCl
User limit (Pass/Fail) :Fail  :1.050 pgicm? equiv.NaCl
Contamination Test Curves
20
19
18
17
16
1.5 [DEF
=14
8
Z 1.3 M=
E
312
-
5" user
21.0
§ 0.9
208
£
g 0.7
o 06
05
0.4
03
0.2
0.1
0.0
0 100 200 300 400 500 600 700 800 900
Time (Seconds)
r RAW [CM11+ Low PCB Area Test000 Def MIL
User
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There are two ways to combat the problem;

1 Firstly use more than one board thereforéncreasing the effective PCB size

9 Secondly a Co2 factor can be entered into the CM firmwar@ this must be done in
communication with the distributor or Gen 3 SystemsThe 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
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