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Open product reliability testing in Stockholm, Sweden in January as
part of a live production event generated some quite startling results.
It was apparent that many components simply cannot handle the high
reflow temperatures of a lead-free soldering process, and that many
surface-mount machine suppliers are battling significant problems
with QFN packages and other components that are mounting edge-
ways (bill boarding). However, some suppliers have achieved good
results.

Since the EU’s Restriction of Hazardous Substances (RoHS) Directive —
adopted in 2003 — banned lead in electronics products intended for
the EU’s internal market, the transition to a lead-free soldering process
has been far from problem-free. But that reliability would turn out to
be such a big issue has been a surprise to most in the industry.

The open product reliability testing was conducted at the Electronics/
EP 2008 trade fair, Scandinavia’s biggest electronics trade fair, as part
of a Live Production event. Already at Electronics/EP 2002 in Stock-
holm, nine different makes of lead-free solder paste were tested live,
with very mixed and frankly disappointing results. Over 60 years until
the beginning of the 21st century, the global electronics industry had
developed soft soldering using eutectic tin-lead alloy (Sn63-Pb37) into
a fine art, resulting in soldering technology and a process that pro-
duced near-perfect results consistently.
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Open testing for credible results

As a result, many suppliers have shown interest in participating in Live
Production events organized by Electronics/EP with the purpose of
assisting the electronics industry as a whole in making progress on the
reliability issue. And this event was no exception. During the planning
of this year’s event, it also became apparent that progress has indeed
been made since 2002, and that the solder pastes are not the only new
developments in this industry. These included the MYDATA Jet Printer
MY500, Rehm’s V8 reflow soldering oven and Asscon’s condensation
soldering machines. Machine suppliers have also added improvements
to their existing models to enhance their chances of producing perfect
solder joints.

The sheer number of possible parameter combinations was unwieldy,
and to be able to draw any reasonable conclusions from the reliability
testing it was necessary for the PCBs produced to be individually trace-
able, and to construct an advanced inspection and testing setup that
could also function live at the trade fair.

Two production lines were constructed on site at the trade fair with
new machines manned by experts from the suppliers, along with a test
lab. All solder paste came directly from unopened barrels and the PCBs
were no more than 3-4 weeks old. The production lines were entirely
open to the scrutiny of visitors. During the fair, two different kinds of
PCBs of differing complexity were produced in different quantities. All
the PCBs produced were labelled with a unique serial number. After
the component mounting and soldering processes, the PCBs went
directly to inspection and thorough testing and were saved for later
inspection by IPC certified inspectors in accordance with IPC-A-610D
Class 2 at a local EMS company.
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Startling results with large variations

The initial results after inspection with a Scanning Acoustic Microscope
(SAM) clearly showed that many components simply cannot handle the
high reflow temperatures involved in a lead-free process. The use of
SAM for failure analysis is a relatively new phenomenon in the indus-
try. In comparison with the use of X-ray or Automatic Optical Inspec-
tion (AOI), SAM is much better at detecting board delamination, and
cracks in electronic components and solder joints.

Inspections detected that the QFN (Quad Flat No lead) package rep-
resents particular and significant difficulties for producers of PCBs.
QFN packages are very popular with component manufacturers and
electronics designers, but Figures 1, 2 and 3 show that the solder paste
application method, the PCB'’s surface treatment and the composition
of the solder paste are all determining factors for the quality of the
soldering result.

1. SOLDER JOINT DEFECT RATE FOR QFN COMPONENTS
SOLDER PASTE APPLICATION PROCESS
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2. SOLDER JOINT DEFECT RATE FOR QFN COMPONENTS
SURFACE TREATMENT
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3. SOLDER JOINT DEFECT RATE FOR QFN COMPONENTS
SOLDER PASTE ALLOY

%

80
SN100C
SAC305

60

40

20

BOARD 1 BOARD 2 BOARD 3 BOARD 4
Copyright MYDATA automation © 2009 5

www.mydata.com



Startling results from reliability testing MYDATA®

White paper - Rev. 1

Since lead-free solder paste has a higher surface tension and a narrow-
er reflow temperature range than leaded solder paste, and because
the condensation soldering process involves very rapid heat transfer, it
also became apparent that another kind of fault was common as well:
components being mounted edgeways - bill boarding. Here too, the
results varied widely depending on the surface treatment of the PCB
and how the solder paste had been applied.

4. BILL-BOARDING DEFECTS
SOLDER PASTE APPLICATION PROCESS
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5. BILL-BOARDING DEFECTS
SURFACE TREATMENT
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Reliability important

The results of the study were presented at a conference entitled
“Tillforlitlighet 2008” (in English, “Reliability 2008") in Stockholm

in September. This conference attracted representatives from many
different industries including the telecommunications, automotive,
medical technology and defense industries, as well as subcontractors.
Werner Engelmaier, an internationally renowned product reliabil-

ity expert and chairman of the IPC’'s Product Reliability Committee,
presented his views on the factors that are important for the future
of product reliability. In particular, he urged the conference delegates
to put more effort into fully understanding the physics behind the
reliability problems in electronics production — or risk never seeing any
improvements.

Lars Wallin

Project Manager Live Production Events
at EP shows at the Stockholm Fair
IPC European Representative
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