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TO REMOVE CONTAMINATION

TO AVOID SHORTS OR SIGNAL FAILURESREASONS TO CLEAN 
Contamination, Corrosion, Surface Cleanliness

• Flux residues

• PCB depaneling

• Human Handling 

TO AVOID CORROSION

• Ion migration - dendrites

• Oxides

TO ACHIEVE SURFACE CLEANLINESS

• Improve surface tension 

• Better coating adhesion

• Packaging & Bonding



- +

REASONS TO CLEAN

Ionic 
Residues

Water

Metal 
Ions

Solder Joint Degradation due to Temperature Cycling

CORROSIVE RESIDUES FROM PROCESS

RISK OF ION MIGRATION 

MOISTURE CRACKS VOLTAGE



CLEANING TECHNOLOGY
Cleaning requires the Best Match 

FLUX 
PASTE OR WIRE CLEANING MACHINE

CLEANING CHEMISTRYPCBAs DESIGN
COMPONENTS LAYOUT 



CLEANING TECHNOLOGY
Spray in Air System

ROTATING SPRAY TOP AND BOTTOM SPRAY DIRECT SPRAY



PCBAs CLEANING – FLUX SOLUBILITY 

EASY Solubility

Wash 10 min

1st Rinse 5 min

2nd Rinse 5 min

Dry 10 min

Total 30 minBEFORE CLEANING AFTER CLEANING



PCBAs CLEANING – FLUX SOLUBILITY 

MODERATE Solubility

Wash 20 min

1st Rinse 5 min

2nd Rinse 5 min

Dry 10 min

Total 40 min
BEFORE CLEANING AFTER CLEANING



PCBAs CLEANING – FLUX SOLUBILITY 

HARD Solubility

Wash 70 min

1st Rinse 5 min

2nd Rinse 5 min

Dry 10 min

Total 90 min
BEFORE CLEANING AFTER CLEANING



EVALUATION TOOLS
Visual check of cleaning quality 

Not visible residues under components

Not Cleaned Half Cleaned Almost Cleaned Fully Cleaned



EVALUATION TOOLS
PBT Glass Board Test

5 min 10 min 15 min 20 min

Process Optimization

Cleaning process in SuperSWASH
Wash cycle 20 minutes

30% Water based Cleaning Agent

Visual check under components



EVALUATION TOOLS
Comparison of Solder Paste Cleanability

Solder Paste B – synthetic

51,3 % RESIDUES

Solder Paste A – organic based

11,8 % RESIDUES

The same Machine, the same Cleaning Agent, WASH Cycle 20 minutes



DESIGN TO IMPROVE CLEANING
Cleaning Low-Standoff components

Challenge in details

SOIC 180 µmBGA pitch 250 µm
gap 200 µm

Easy challenge



DESIGN TO IMPROVE CLEANING
Cleaning Low-Standoff components

Challenge in details

R 01005
0-5 µm

R 0201
5 µm

Small Resistors & Thick Solder Mask



DESIGN TO IMPROVE CLEANING

R 0603
TOO THICK SOLDER MASK

R 0603
0 µm

Cleaning Low-Standoff components
Challenge in details

Small Resistors & Thick Solder Mask



DESIGN TO IMPROVE CLEANING
Cleaning Low-Standoff components

Challenge in details

QFN 
30-0 µm

DIFFICULT OUTGASSING



DESIGN TO IMPROVE CLEANING
Cleaning Low-Standoff components

Challenge in details

LONG CHANNELS 
30-0 µm

SKIP SOLDER MASK



DESIGN TO IMPROVE CLEANING
Best option for Cleaning small Gaps under Components



IMPORTANCE OF RINSING
PRECISE RINSING 3 STEPS PROCESS

WASH
WATER BASED 

CLEANER

1ST RINSE 2ND RINSE DRY 

CONTAMINATION
Dust

Oxides
Fingerprints

Particles

CHEMICAL STOP
PRE-RINSE
SHOWER 

Air Knife 
Dryer



IMPORTANCE OF RINSING
SINGLE CHAMBER WITH MULTIPLE TANKS

1992 2007



WASTE TREATMENT
Filtration & Waste

MECHANICAL FILTRATION

DANGEROUS WASTE

CHEMICAL FILTRATION

Regular Exchange of Filter Pads

Regular Regeneration

Catching Particles

Wash 5µm Filter
Rinse 1µm Filter

Active Carbon
Non-polar organic Content

Mixbed Resin (Ion exchanger)
Ionic Conductivity > 5µS/cm

Waste water needs 
to be safely disposed

Cleaner Saturation
Rinse Water Saturation 



PRODUCTION IN EU REGION

No barriers for transport of goods FAST and EASY DELIVERY

Intellectual property rights compliance NO COPYING OR THEFT 

Possibility to visit in person EXPERT ADVICE AND SUPERVISION

Possibility to develop and implement CUSTOMIZED SOLUTION

Lower cultural and language barriers MES CONNECTIVITY COOPERATION

Environmentally friendly process ENVIRONMENTAL REGULATIONS

Customer support by local partner and producer LOCAL SUPPORT

Benefits of Cooperation



PBT WORKS CLEANING SOLUTION

PRECISE CLEANING OF PCBAs IN FRAMES OR BASKETS

FLEXIBLE SETUP

QUICK CHANGEOVER WITH PUSHCARTS

3 STEPS RINSE

DI WATER REGENERATION 

OPEN OR CLOSED LOOP SETTING

AUTOMATION

VISIT THE PRODUCTION SQUARE STAND NUMBER 7F047



MARTIN KOLAŘÍK

m.kolarik@pbt-works.com

www.pbt-works.com
Czech Republic

peter.oelen@tooltronics.nl

www.tooltronics.nl
Netherlands

PETER OELEN

VISIT US AT TOOLTRONICS STAND NUMBER 7F050 

http://www.pbt-works.com/
mailto:peter.oelen@tooltronics.nl
http://www.tooltronics.nl/
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