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Rework 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
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Rework Process

Higher Temperatures
Slower Wetting — Slower Bonding

Board Finishes (Ag, OSP, etc.)

Fluxes  Higher Activity ====p 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)
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Thermal Profiling

Reduced Thermal Window for Lead Free

Data For Decision Making
Solder time & temperature above reflow?
How hard are the heaters working?
Board temperature vs site temperature?

Delta between top heater air and
component top temperature?

Adjacent component temperatures?
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Thermal Profile

Removal or Replacement

Lead Free Profile
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Process Repeatability

Control the Variables

Board placement and mounting

Top heater nozzle size and position

Cold starts versus warm starts
Production data collection and monitoring
Control flux and paste application

Break Time Breezes / Summer Brownouts
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Intermetallic Compounds

chemical compounds between two or more
metals with crystal structures that differ
from those of the constituent metals.

CusSn; and Ag,Sn - non-metallic in character
that solidify as faceted crystals

Contributing Factors
More Tin Available
Peak Temperatures
Time at Temperature
Excessive Thermal Cycling
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Site Dressing

Vacuum Scavenging

—Non contact

—Can clean too well?
Copper Pad Scavenging

—Leaves residual solder
Solder Wick (Brillo Pad)
—Pad damage (cratering, delam, pull)
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Site Dressing
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Semi-Automated Rework
Lead-Free Features

Air/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

Bottom Heater Ildle

Advanced Auto-Profiling
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Semi-Automated Rework
Lead-Free Features

Air / Nitrogen

Switching
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Advanced Bottom Heating
AutoProfile Cooling Boost & Idle

Process Options Tool Kit
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Advanced Auto-Profiling

Rules Based

— Use Multiple TCs for Temperature Control
Set Max Allowable Temperature Delta for Top
Heater Air and Component Top
Assign Min/Max Ramp Rates
Establish Board Conditioning Temperature
Set Min/Max Times for Flux Activation
Assign Solder Peak Temperature and Time
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
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Advanced Auto-Profiling
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Advanced Auto-Profiling
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Rules Based AutoProfile

[Esternal TC Board Conditioning, Solder TC and Top of Part TC]
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Advanced Auto-Profilina

Rules Based AutoProfile
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Lead-Free Profile

Lead free profile no cooling boost or positive flow

A:274

B:384 zec.

Sec.
400 PREHEAT REFLOW
350 :
| : oA :
., |Peak Hackage Top Temperature|= 244
I P
250
T[BE"]D 200
150
100
50
100 . 200 300
A B Slope Min Max Lig T et & B Slope Min Max Lig
File: [GHOW026. LOG top b W [204 [142 [-06 [142 [303 [ 47 TopSetPt a0 0 [17] 0 |2400 27
Date:[2/272006 bim hir W [265 [181 [0.6 [151 [270 [ 88 of@l 1 I o [ |
Time:[io1a08aM bt (732 [771 [-02 [17 [237 [33 1 I S
Board: [Sales Presentation er 193 170 0.2 [170 [240 [ 35~ 1 I I
Site:[BGA 225 1o pos of rtrear WITS3 [T71 [0 [171 [241 [ 38 7 O 5 F
e it e [1aa [167 [0z [167 [232 [ 28 & 1 [ 0 1 [
Seriall:li comptop W [153 [166 [0.2 [168 [244 [ 44 B O I T 1

ASSOCIATION CONNECTING
ELECTRONICS INDUSTRIES®

"~ top kit

e bt hitr

e it it

it

Tt rear

Tt it

™. comphop

. TopSetPt



Get Interconnected. ™

IPC} JMIDWEST

Lead-Free Profile with Positive Air Cooling

REFLOW WITH POSITIVE AIR FLOW.LOG
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Reballing Parts

Tin-Lead to Lead-Free
Lead-Free to Tin-Lead

Place & Reflow Preform



IPC ¥ JMIDWEST

Summary

Lead-free applications can be easily handled by
semi-automated rework systems

Special attention is needed for temperature
control and chemistry issues

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