
Lead Free

���������������
�
��������������
	���



�� (�� ��

���������� � ��
	�� ��!����
� � � ��� ���� ����	����

���
����
�
��� ��� ���
������ ���	���
����
��

�
���	��

This report gives confidence that matte and bright tin plating (lead free)
performs as well as the currently accepted matte and bright tin/lead
plating in soldering processes, and that matte and bright tin plating
passes industry soldering requirements when processed in a tin/lead or
tin–based (lead–free) soldering bath.
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Recent legislative efforts1 and customer requests have driven the need
for lead–free electrodeposits (platings) used in electronic connectors.
Using lead–free plating gives a pure tin plate, and such a tin plating
scheme has been used as a solderable electrodeposit for many years at
Tyco Electronics. However, because tin plating with a matte finish is new
to many of our customers and, for the high–reliability user, tin plating with
a bright finish is the chosen standard2, an evaluation was warranted to
prove that matte and bright tin plating is capable of being used
successfully with existing tin/lead solder processing, making it backwards
compatible, and with tin–based solder processing, making it forward
compatible.3

Three tests are covered in this report. Test 1 and Test 2 used lead–free
plated specimens processed in tin/lead solder and lead–free solder. The
lead–free solder was composed of tin/silver/copper; however, the results
are more broadly applicable to most tin–based lead–free solders. Test 3
used matte and bright tin plated (lead–free) and matte and bright tin/lead
plated specimens processed in tin/lead and lead–free solder. The bath
used as a control finish for the tin/lead plating was Rohm and Haas
Solderon—SC for the matte, and BHT90 for the bright. The bath used as
a control finish for the tin plating was Tyco Electronics—Bath A for the
matte, and Bath D for the bright. All tests were performed in accordance
with the test methods and evaluation criteria detailed in IPC/EIA/JEDEC
J–STD–J002B.

The solderability tests in this report verify the integrity of the finish (matte
or bright) and the ability of the specimen to provide an active surface for
soldering. Changing certain aspects such as geometry and base metal
impact solderability; however, those effects are insignificant when
compared to the effects of changing the finish. The results from these
tests are expected to be valid for the majority of solderable components.
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� Tin plated specimens wet as well as tin/lead plated specimens.

� The difference of solderability performance between matte tin plated
specimens and bright tin plated specimens is indistinguishable.

� In Test 1, specimens were subjected to the solder bath/dip and look
test using no steam aging (as plated), resistance to dissolution of
metallization test using steam aging after 8 hours and heat aging after 16
hours using the solderability acceptance criteria established by
J–STD–J002B. All specimens passed with no less than 95% coverage.

� In Test 2, specimens were subjected to the solder bath/dip and look
test using no steam aging (as plated) and heat aging after 16 hours
using the solderability acceptance criteria established by J–STD–J002B.
All specimens passed with no less than 95% coverage.
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� In Test 3, specimens were subjected to the wetting balance test using
the suggested evaluation criteria established by J–STD–J002B. The
tin/lead plated specimens wetted faster than the tin plated specimens in
the early seconds of the test; however, the tin plated specimens showed
a greater wetting force than the tin/lead plated specimens in the latter
seconds of the test. Some specimens did not meet the suggested
evaluation criteria under Set A (defined in J–STD–J002B); those
specimens had dewetting of 1% or less. The differences in forces which
caused these specimens to fall under the suggested limits were within
the measurement capability of the test device.

Statistically, the bright tin plated specimens showed a better or
equivalent solderability performance than the matte tin/lead plated
specimens.
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Parameters are provided in Figure 1.
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All specimens were evaluated in each of three conditionings:

1. As plated

2. After 8 hours steam aging

3. After 16 hours heat aging (at 155�C)

�#��� �!� �$"#�$&��%

Quantity: 10

Details are provided in Figure 2.
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As defined in J–STD–002B, the solderability acceptance criteria is 95%
minimum wetting coverage.

Details are provided in Figure 3.
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Figure 3

Visual results are provided in Figure 4.
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Parameters are provided in Figure 5.
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All specimens were evaluated in each of two conditionings:

1. As plated

2. After 16 hours heat aging (at 155�C)
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Quantity: 175

156 different contact part numbers taken from 6 different manufacturing
production plating lines over a 3–month period

Details are provided in Figure 6.
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As defined in J–STD–002B, the solderability acceptance criteria is 95%
minimum wetting coverage.

Details are provided in Figure 7.
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Parameters are provided in Figure 8.
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Quantity: 120

4 groups (each with a unique plating) of 30 replicate contacts

Details are provided in Figure 9.
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Graphs showing wetting forces versus time comparing matte tin to matte
tin/lead platings and bright tin to bright tin/lead platings for tin/lead solder
and comparing matte tin with nickel to matte tin/lead with nickel for
lead–free solder are provided in Figure 10.

Figure 10
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As defined in J–STD–J002B, the critical measurement and suggested
evaluation criteria for solderability performance is provided in Figure 11.
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Figure 11

Details are provided in Figure 12.
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Box plots showing solderability performance for tin–lead solder in time,
wetting force, and wetting time versus type (matte and bright) and plate
(tin and tin/lead) for each of the three critical measurements (T0, F2, and
F5) are provided in Figure 13.

Box plots showing solderability performance for lead–free solder and
matte tin plated specimens in time and wetting force for each of the three
critical measurements (T0, F2, and F5) for are provided in Figure 14.

Figure 13 (Cont’d)
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Figure 13 (End)
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Figure 14
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