
© ITM Consulting, 2006

TheThe
10 Deadly Sins 10 Deadly Sins 

Phil Zarrow
President and Principal Consultant

ITM Consulting

Trans-Tec Roadshow - 2006

Of Assembly ProcessingOf Assembly Processing



© ITM Consulting, 2006

Why 10?Why 10?

� The result of process audit, certification and 
process mediation

� 24 separate audits performed on more than 
40 process lines

� Over 180 audit points on each audit
� Data collected between 

11/1/2004 and 3/31/2005
� Trends began to appear
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Process EffectProcess Effect

� Yield
• Negative Impact  > 5 – 20% in Many Cases

� Lost Time
• Rework/Repair

• Corrective Action Involving QC, 
Engineering, Management

• Do-Over
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Process AffectsProcess Affects

� Cost
• Lost Materials

• Labor
• Material Orders Rise

• Rebuild – Shuffle in Production 
Scheduling, Missed Dates, Unhappy 
Customers 
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The 10 Deadly SinsThe 10 Deadly Sins

A reference to Religious Doctrine 
and a bit of Editorial License
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10 Deadly Sins10 Deadly Sins
DefinedDefined

� Pride
• Experience overrides intelligence and data

collected
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10 Deadly Sins10 Deadly Sins
DefinedDefined

� Envy
• Mine’s leaner than yours
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10 Deadly Sins10 Deadly Sins
DefinedDefined

� Lust
• I want that solder joint SHINYSHINY!
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10 Deadly Sins10 Deadly Sins
DefinedDefined

� Gluttony
• Numbers, 

numbers, 
numbers
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10 Deadly Sins10 Deadly Sins
Defined (cont.)Defined (cont.)

� Ignorance

• We’ve always done it that way
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10 Deadly Sins10 Deadly Sins
Defined (cont.)Defined (cont.)

� Neediness
• Who’s watching the process?
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10 Deadly Sins10 Deadly Sins
Defined (cont.)Defined (cont.)

� Slipshod

• Why use more than one?
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10 Deadly Sins10 Deadly Sins
Defined (cont.)Defined (cont.)

� Indifference
• What Me Worry?



© ITM Consulting, 2006

10 Deadly Sins10 Deadly Sins
Defined (cont.)Defined (cont.)

� Waste

Never enough time,

To do it right.

Always enough time,
To do it again.
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10 Deadly Sins10 Deadly Sins

Of Assembly Processing
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Solder Paste PrintSolder Paste Print
Common ProblemsCommon Problems

� Bridging
� Insufficient solder
� Poor or non-use of in-process 

inspection
� General lack of stencil design guidelines
� General lack of SPC analysis of defects
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Solder Paste PrintSolder Paste Print
ResolutionResolution

� Bridging
• Poor stencil and aperture design

• The 10% rule

� Insufficient solder
• Generally due to poor or inconsistent stencil 

wiping
• General recommendation 

– Application specific, but…
– 25 mil pitch, wipe every 8-10 PCBs
– Below 25 mil pitch, wipe every 5 PCBs

• Do your own DOE to determine your wiping frequency
• Poor stencil and aperture design
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Solder Paste PrintSolder Paste Print
ResolutionResolution

� Poor or non-use of in-process inspection
• Onboard inspection disabled or not programmed 

properly
• No visual in-process inspection
• Inspection postponed to the end of line

Resulting in additional 

COST
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Solder Paste PrintSolder Paste Print
ResolutionResolution

� General lack of understanding of stencil 
design guides
• Apply the 10% reduction rule for leaded 

and passive components
• Go for 1:1 on all array component 

footprints
• Reduce or increase stencil thickness with 

pitch of component
• If all else fails - DOE
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Solder Paste PrintSolder Paste Print
ResolutionResolution

� General lack of SPC analysis of defects
• You’re collecting data on solder defects 

(hopefully) – USE IT!
• Data should be used to:

– Determine if a specific component site is causing 
problems

– Determine if process is in control
– Determine efficient use of 2D onboard inspection
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PlacementPlacement
Common ProblemsCommon Problems

� Wrong components in feeder location
� Wasted capacity
� Programs not corrected to resolve 

problems
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PlacementPlacement
ResolutionResolution

� Wrong components in feeder location
• Use feeder verification system

• Manual or automated
• Smart feeders
• If possible, a “sticky board” for verification
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PlacementPlacement
ResolutionResolution

� Wasted capacity
• Improper line balancing

• Becomes more critical as we move to Lead-
Free

• SMTA Certification Program 
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PlacementPlacement
ResolutionResolution

� Programs not corrected to resolve 
problems
• Skewed or mislocated components

• No defect data recorded
• Data collected not analyzed

• Sammy the “Skew Fixer”
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ReflowReflow
Common ProblemsCommon Problems

� One profile Fits All
� Nitrogen in use, but not monitored
� General lack of SPC analysis of defects
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ReflowReflow
ResolutionResolution

� One profile Fits All
• Possible because of the wide process window of 

today’s  SnPb solder pastes, but not probable 
• Recommend running an initial profile on all PCBs 

with special regard to Peak Temperature 
(determined by application and component, T2 
usually between 225C and 230C ) and TAL (no 
longer than 60sec)

• The lead-free issue
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ReflowReflow
ResolutionResolution

� Nitrogen used and not monitored
• Regularly check the status of the O2 

analyzer and N2 flow meters.
• No real requirement for a specific level of 

O2 required (usually defined by the reflow 
equipment provider – what?!?)

• Control to the specifications in your 
operating/work instructions
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ReflowReflow
ResolutionResolution

� General lack of SPC analysis of defects
• You’re collecting data on solder defects 

(hopefully) – USE IT!
• Data should be used to:

– Determine if a specific component(s) causing 
problems

– Determine if process is in control
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WaveWave
Common ProblemsCommon Problems

� Dross
� Nitrogen used and not monitored
� Lack of effective PM
� Skips
� Repetitive touch-up
� General lack of SPC analysis of defects



© ITM Consulting, 2006

WaveWave
ResolutionResolution

� Dross – causes solder defects
• When it gets 2” high

• Clogs N2 nozzles
• Schedule regular dross removal and stick 

with it

� Dross with Pb-Free
• Expect 1 to 2 times more dross generation
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WaveWave
ResolutionResolution

� Nitrogen used and not monitored
• Regularly check the flow meters

• If you notice an unusual build-up of dross, 
your boundary inert system isn’t working 
properly



© ITM Consulting, 2006

WaveWave
ResolutionResolution

� Lack of effective PM
• Monitor:

• Preheat and Pot Temperature
• Dross – skimming and deep dross removal
• If boundary inerting is used, check nozzles and 

flow meters regularly
• Clean flux residues from preheat tunnel and 

exhaust
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WaveWave
ResolutionResolution

� Skips
• Flux application

• Check wave height
• Conveyor parallelism 

• Pallet design
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WaveWave
Common ProblemsCommon Problems

� Repetitive touch-up
• Primary cause – pallet design

• Tildy Touchup’s Job Protection Plan
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WaveWave
ResolutionResolution

� General lack of SPC analysis of defects
• You’re collecting data on solder defects 

(hopefully) – USE IT!
• Data should be used to:

– Determine if a specific component or pallet design is  
causing problems

– Determine if process is in control
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TouchTouch--upup
Common Problems & ResolutionCommon Problems & Resolution

� High-voltage leaks
• Improper site preparation
• Improper site clean-up after soldering

� Repetitive defects after wave
• Improper pallet design
• Poor wave optimization
• Poor profiling

� Job security – Tildy strikes again!
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SPCSPC
Common ProblemCommon Problem

� It’s not the data
• It’s the amount of data and, 

� What you do or don’t do with the 
data
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Work InstructionsWork Instructions
Common ProblemCommon Problem

� They exist, but are they used?
• Where do you file the instructions?

� Are they kept up-to-date?
� Too much reliance on Joe the Expert.
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MSDMSD

� What is it?
� Why is it necessary to control?

� Will it change when I convert to Lead-Free 
processing

YES!!
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Lean ManufacturingLean Manufacturing

Just a little suggestion:

Don’t make lean >> anorexic
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ProductivityProductivity

What does this have to do 
with quality and yield?

What’s more important?
Stopping escapes?
Making the numbers?
Making good quality boards?
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Contact InformationContact Information

Phil Zarrow
ITM Consulting

Tel: +1 603-868-1754
phil_zarrow@ITMconsulting.org

www.ITMconsulting.org


