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R k PR k PRework ProcessRework Process

• Remove Defective Component
• Site & Component Preparation
• Place and Reflow New Component

– Common Thermal Profile for Removal and Replacement
– Aggressive Removal Profile
– Conservative Placement Profile– Conservative Placement Profile



R k PR k PRework ProcessRework Process
Hi h T t• Higher Temperatures

• Slower Wetting – Slower Bonding
• Board Finishes (Ag, OSP, etc.)
• Fluxes Higher Activity Better SolderingFluxes     Higher Activity                Better Soldering

No-Clean Fluxes – short process window
Water Soluble- better than no clean on all metal finishes
OSP & no clean the worst combo
RMAs longer process window (TSF 6592 no clean RMA)

• Nitrogen decrease oxidation (cost)• Nitrogen – decrease oxidation (cost)



Th l P filiTh l P filiThermal ProfilingThermal Profiling
Reduced Thermal Window for Lead Free

Data For Decision Making
S ld ti & t t b fl ?• Solder time & temperature above reflow?

• How hard are the heaters working?
• Board temperature vs site temperature?
• Delta between top heater air andDelta between top heater air and 

component top temperature?
• Adjacent component temperatures?• Adjacent component temperatures?



Th l P filTh l P filThermal ProfileThermal Profile
Removal or Replacement

Reflow

Board
Conditioning

Flux
Activation



P R t bilitP R t bilitProcess RepeatabilityProcess Repeatability
Control the Variables

• Board placement and mounting
T h t l i d iti

Control the Variables

• Top heater nozzle size and position
• Cold starts versus warm starts 
• Production data collection and monitoringg
• Control flux and paste application

Break Time Breezes / Summer BrownoutsBreak Time Breezes / Summer Brownouts



I t t lli C dI t t lli C dIntermetallic CompoundsIntermetallic Compounds
chemical compounds between two or morechemical compounds between two or more 

metals with crystal structures that differ 
from those of the constituent metals. 

Cu6Sn5 and Ag3Sn - non-metallic in character 
that solidify as faceted crystalsy y

Contributing Factors
• More Tin AvailableMore Tin Available
• Peak Temperatures
• Time at Temperature
• Excessive Thermal CyclingExcessive Thermal Cycling



Site DressingSite Dressing

• Vacuum Scavenging
– Non contact

Zero 
ForceNon contact

– Can clean too well?
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• Copper Pad Scavenging
– Leaves residual solder B
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• Solder Wick    (Brillo Pad)
– Pad damage (cratering delam pull)Pad damage (cratering, delam, pull)



Sit D iSit D iSite DressingSite Dressing



SemiSemi--Automated ReworkAutomated Rework
LeadLead--Free FeaturesFree FeaturesLeadLead--Free FeaturesFree Features

• Air/Nitrogen switching for top heatingAir/Nitrogen switching for top heating
• Positive Air cooling for top component
• Top heater cooling boost
• Independent PUT and top heater control
• Bottom heater cooling boost

B tt H t Idl• Bottom Heater Idle
• Advanced Auto-Profiling



S iS i A t t d R kA t t d R kSemiSemi--Automated ReworkAutomated Rework
LeadLead--Free FeaturesFree FeaturesLeadLead Free FeaturesFree Features

Cooling BoostAir / Nitrogen
Switching

Positive Air Independent Control 
ofof

Pickup Tube Height

Advanced
AutoProfile

Bottom Heating
Cooling Boost & Idle

Process Options Tool KitProcess Options Tool Kit
AutoProfile Cooling Boost & Idle



Ad d A tAd d A t P filiP filiAdvanced AutoAdvanced Auto--ProfilingProfiling
Rules Based

– Use Multiple TCs for Temperature Control
• Set Max Allowable Temperature Delta for TopSet Max Allowable Temperature Delta  for Top 

Heater Air and Component Top
• Assign Min/Max Ramp Rates
• Establish Board Conditioning Temperature• Establish Board Conditioning Temperature
• Set Min/Max Times for Flux Activation
• Assign Solder Peak Temperature and Time 

Above Melting Point (Si l M lti l TC A )Above Melting Point (Single or Multiple TC Average)

– Let Software Auto Adjust Profiles to Meet Rule Constraints
– Let Software Record Power Settings for Future Reapplication



Advanced AutoAdvanced Auto--ProfilingProfiling
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Ad d A tAd d A t P filiP filiAdvanced AutoAdvanced Auto--ProfilingProfiling



Ad anced A toAd anced A to ProfilingProfilingAdvanced AutoAdvanced Auto--ProfilingProfiling
Control of heater power 

automatically switches to 
response of package peak 

temperature when thistemperature, when this 
requirement is met prior to 
achieving required solder 

temperature.



L dL d F P filF P filLeadLead--Free ProfileFree Profile

Peak Package Top Temperature = 244 oC

Peak temperature range = 232 – 240 oC

Time over liquidous range = 28 38 SecondsTime over liquidous range = 28 - 38 Seconds



LeadLead--Free Profile with Positive Air CoolingFree Profile with Positive Air Cooling

Peak Package Top Temperature = 197 oCPeak Package Top Temperature = 197 C

Positive Air

Peak temperature range = 232 - 239 oC

Time over liquidous range = 27 32 Seconds

Positive Air

Time over liquidous range = 27 - 32 Seconds



Reballing PartsReballing Parts
Tin Lead to Lead FreeTin-Lead to Lead-Free
Lead-Free to Tin-Lead

Vacuum Scavenge Remove Preform Paper

Place & Reflow Preform



SSSummarySummary
• Lead free applications can be easily handled by• Lead-free applications can be easily handled by 

semi-automated rework systems

• Special attention is needed for temperature 
control and chemistry issuescontrol and chemistry issues

• It has become more important to match productIt has become more important to match product 
requirements with process control options.
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