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Attendee Quick Reference

You can ask questions by typing text directly to the
presenter using the “Question and Answer” box

Control Panel Features:

Once you have joined our Webinar,
you will see this GoToWebinar Control
Panel and Grab Tab. The control
panel contains three panes that can
be expanded or collapsed by clicking
the arrow on the left side of each
pane.

To Leave a Webinar:

1. From the Attendee Control Panel
File Menu, select Exit — Leave
Webinar.

2. On the Leave Webinar?
Confirmation dialog box, click Yes.

My Detalls

Shows the attendee name and
Satisfaction Rating. Attendees can
change their Satlsfaction Ratng by
chicking on the drop-down amow

Webinar Info
Provided for quick reference

‘Grab Tab

Enables attendees to minimize the Control
Pane! to the slde of thelr desktops and still
access Viewer tooks

cuestion and Answer

If tumed on by an organizer, attendees can
submit gueEtlone and revisw angwers.
Ercadcast messages rom an organizer will
als show here

_Fle Vew Toob Help [ BN
= Iy Dotais [2]
ledl '@ Anzon Barr (e}

= Vishinar nin [3]

Give Punch to Ondine Presentations
bitps Bga i goiomesting. comiregisber 00345110
‘wetinar I0# 100-245-110
Dial 805 772 3322, access code 108805420

T Queshion and Answer

]

Qu=sticn and Answer Log

Enter 8 question Tor the slall.
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B

= Will the tin-lead solder process
completely reflow the lead-free ball on
BGA components.

= Will the flux be able to sustain the
elevated temperatures of the Lead-Free
Process
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Lead free BGA’s were not recommended
for Sn/Pb assembly using temperature
below 220°C (428°F) because solder
joints were poorly formed if the balls did
not melt.



gl E C T H O NI C S5 TRHAINING
- e RN

.-r""_- -l.. . k‘-r
.'i-._ - p

CORPORATION

THE LEADER IM
HI-TEGH TRAINIMNG

800-643-7822

wwhwLeptac.com

ABOUT THE PRESENTER

Leo Lambert
Vice Prasident,
Technical Director

Sponsored by:

STANLEY
Supply & Services

Reality

Mixed assemblies are going to be made
during the transition period, so we need

to find out if they are reliable based upon
the demands of the product.
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Experiment #1
Evaluation Parameters

= Boards, HASL and OSP
= Components, Tin and Tin/Lead
= Solder, SAC 305 and Tin/Lead

Investigation of the Forward and Backward Compatibility of Solder Alloys With Component
Finishes for HASL and OSP PCB Finish, Anand Kannabiran, Elavarasan T. Pannerselvam, and
Prof. S. Manian Ramkumar, Center for Electronics Manufacturing and Assembly, Rochester
Institute of Technology, Rochester, NY 9
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= |sothermal, to simulate creep failures

s TE RS = Thermal Shock, to simulate mechanical

Leo Lambert
Vice Prasident,

SRS fatigue

= Shear Test, to test residual joint strength
- Board finishes were OSP and HASL
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Figure S Main Effects Plot — Isothermal Aging

Sn/Pb and SAC alloys have
identical behavior regardless of
component or board finish

The Sn-Pb terminations
performed better than the Sn.

The OSP board had better
shear strength than the HASL

11
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Isothermal Aging
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Interaction Plot - Paste with Isothermal Aging
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Figure 6 Interactions plot — Isothermal aging

Plot shows a higher rate
of degradation of SAC
paste on long exposure to
higher temperatures
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Thermal Shock

Sn/Pb paste and Sn/Pb components had

the highest shear force

Both HASL and OSP finish had similar performance
when subject to thermal shock regardless of paste
and component termination finish in the solder joint.

13
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Shear Tests

= OSP boards with Sn/Pb components had best results
with either Sn/Pb or SAC solder paste

As-soldered Shear Analysis Summary
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Figure 4 Joint Strength — As-soldered condition
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Conclusion of this evaluation

= Isothermal aging

Both alloy performed equally
OSP had higher joint strength than HASL
Sn/Pb joints degraded less than Sn joints
= Thermal Shock
SAC alloys performed better when subjected to fatigue loading

Backward compatible units stood more shock than all other
combinations.
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Experiment #2
Evaluation Parameters

B
To define what degrees of solder alloy
mixing exist on the reliability of SAC 305

BGA assembled with Sn/Pb eutectic
solder paste.

Board finishes were HASL and ImAg

Reliability of Mixed Solder Interconnects — Case Studies, Adam R. Zbrzenzny, Polina Snugovsky, Tanya Lindsay, Ross
Lau, Celestica Inc. ATl Technologies, Toronto, Ontario, Canada.

17
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Investigations Revealed

Different amount of solder intermixing
due to reflow parameters

Sn-Pb/Sn-Pb assemblies were more
reliable

Predominant failures of mixed solder
joints was interfacial cracking through
the Pb-rich phase near the intermetallic
layer

18
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Backward Process/Component
Compatibility

Typical picture of a BGA

with partial mixing. Some of Solder joint microstructure after
the locations on the Thermo-mechanical fatigue
component had complete

mixing of the alloys

Reliability of Mixed Solder Interconnections — Case Studies 19
By Adam r. Zbrzezny, Polina Snugovsky, Tanya Lindsay,
Ross Lau, Celestica Inc, ATl Technologies, Toronto, Ontario, Canada
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SEM of solder joint after 1000 cycles.
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#2 Conclusions

Complete reflow achieved when peak temperature
reached 218 — 222°C

All mixed, partially or fully mixed memory assemblies,
fracture interfacially at the board side after Accelerated
Testing Cycle

Interfacial fractures were attributed to Pb segregation at
the interface

The control Sn-Pb/Sn-Pb assemblies showed better
reliability than mixed memory assemblies

21
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Experimental Results

The dissolution of Lead into the solder ball was
not consistent across individual BGA
components.

The predominant failure mode was interfacial
cracking through the Lead rich phase near the
Intermetallic area.

Stress and Lead rich phase segregation was
the causal effect for the shortened thermal-
mechanical fatigue life of the solder joints.

Reliability of Mixed Solder Interconnections — Case Studies 22
By Adam r. Zbrzezny, Polina Snugovsky, Tanya Lindsay,
Ross Lau, Celestica Inc, ATl Technologies, Toronto, Ontario, Canada
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Investigate solder joint reliability of SAC
oo BGA component attached with eutectic

Leo Lambert
Vice Prasident,

e Tin/Lead solder

5 ed by:
- Solder Joint Reliability of Sn-Ag-Cu BGA Component Attached with Eutectic Pb-Sn Solder Paste, Fay Hua,

STANLEY Raiyo Aspandiar, Tim Tothman, Cameron Anderson, Greg Clemons, Mimi Klier, Intel Corp, materials
Supplv & Sérvices technology Operation, 3065 Bowers Ave. Santa Clara, CA 95054, Package Technology Development, 1900
PRIy Prairie City, Folsom CA 95630, Intel Corp., Assembly Technology Division, 5000 W. Chandler Blvd, Chandler,
é%? %5212262 Intel Corp., Systems Manufacturing Technology Division, 5200 NE Elam Young Parkway, Hillsboro
7
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Experimental Parameters

= Various thermal profiles

= Peak reflow of 208 and 222°C with soak and straight
profile

= Temperature cycling -40C to 125°C for 30 minutes/cycle
= Drop testing

= Time above liquidus, 60 — 90 sec and 90 to 120 seconds
= Board finish, ENIG and OSP

24
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Figure 5. Solder jomts made by 208°C peak/60-20TAL
ramp profile.

A I N | N G

Lower peak temp
and shorter TAL did
not result in
acceptable solder
joints

25

'l 5, ¥
AT N



C'T HOMNTIEIECS T HAINING

| ¥ = CP A
i F‘!g {1

4
[

3 ¥

CORPORATION

' ) i l '
T R - 1y
q Rl - -

THE LEADER IM

HITEGH TRAINING Resu Its

800-643-7822

wwhwLeptac.com

Drop test failures are either vias cracking or
clean interfacial separation at the solder to PCB
Lolantt interface

e All the units failing with the same failure mode
on ENIG boards

Confirmed as Black Pad related

Early temp cycle failures occurred with 208°C
- high temp, 60 -90 above 183°C, ramp profile,

STANLEY

Supply & Services no preSOak
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Results

Assemblies with all Lead-Free joints and joints
with 63/37 BGA ball attached with SAC solder
paste on ENIG and processed at 250°C
showed very low early failure rate.

Data suggest that board level reliability goals
are met for Lead-free balls using 63/37 solder
paste on OSP board surface finish under
certain process conditions.

27
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Experiment #4
Evaluation Parameters

= Check:

- Elevated Reflow Profile
- Component Reballing
- Post Assembly Rework

Backward Compatibility, Are We Ready — A Case Study, Indraneel Chatterji, Solectron Inc, Charlotte, NC

28
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Parameters

= Board Finish — OSP
= 2000 ATC cycles, temp range 0 to 100°C

& 10 minute dwell time

= Tin/lead solder paste, water soluble flux
= SAC 305 BGA components

29
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Mixed assembly, peak temp 208 -209°C

o e Good ball collapse

T ren No cracking of solder joints

First cracks after 800 ATC cycles

Cracks initiated from the edge into the bulk solder

= o T AR
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STANLEY , PR L “r
Supply & Services _— Pe '\_q!'. & ‘L':
PCHB SIDE
e . F.igurt- 6. Mixed Assembly Solder Joint Crack after 2000 30

Cycles
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Results

I
Mixed assembly — peak temp 222°C
TAL of 95 sec.
Homogeneous mixing of tin-lead paste

Granular Pb dendrites were observed on the component
side of the solder joint G

Figure 12. Mixed Assembly at Elevated Temperature at 31
Time Zero (222 deg C)
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Conclusions

Percent solder joint cracking in this
study was lesser for mixed assembly
reflowed at 222°C compared to tin-lead
assemblies

With Tin-lead assemblies the solder joint
failed a long way across the ball
diameter at the ball/package interface
after 1500 and 2000 cycles.
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Lead Contamination, Forward
Compatibility
EEE

Lead as an impurity goes

“When using a lead-free alloy to solder to the last area of the
Sn/Pb Coated component leads, Pb can

actually create voids in the solder joint jOInt to cool.
that can result in joint failure.” This forms a pocket and
Sy disturbs the grain
structure.

The resultant lead rich
areas have a lower
melting temperature and
could cause dewetting

Adapted from: Lead-Contamination in Lead-Free Electronics Assembly d u rl n g SO I d e rl n g

By Karl Seeling and David Suraski 33
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Results and My Recommendations

= Tin lead solder paste and SAC alloy components i.e.
BGA appears to work if the proper procedures have been
thought out and evaluated.

Long dwell times above TAL.
> 95 seconds

Reflow temp > 220°C
= OSP boards had better results than the HASL boards

= ENIG had some susceptibility due to potential of Black
Pad phenomena.
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Results and My Recommendations

= Many of the articles have references to
other experiments and positions on
those recommendations

35
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Commercial application it appears to be
pr— a go condition
] . C
fecmestbre Some papers discuss hi-reliability and

do not recommend mixed metallurgy.
Go with either tin/lead and tin/lead or
| ead-free and lead-free
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Don’t do it unless it is necessary to meet
ot e e customer demands
Rk s Check with customers to find out what

kind of evaluations to conduct to verify
goodness of products

Somooreliy Each application is unique and must be

STANLEY

Supply & Services evaluated aS SUCh
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For questions regarding this webinar,

ot e e please contact Leo Lambert at
Todnea it leo@eptac.com

For information on any of EPTAC’s or IPC’s
—— Certification Courses, please visit our
A website at http://www.eptac.com
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