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0.2(solderability), 0.025 ~0.08(appearance)
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e EAESEE: Au(flash)/Pd/INi; Au(flash)/Pd-Ni/Ni; Au(flash)/Pd-Ni/Ni
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Upper: selective gold/contact
area + gold flash/overall +
nickel/overall

Lower: selective gold/contact
area + nickel/overall
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Palladium 8
Palladium/Nickel 4
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J Whiskers can have multiple forms:
* Needles (above and upper right)
* Nodules

* Clumps (right)
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e The fundamental mechanisms which drive whisker growth
are not completely agreed upon.

« Empirical testing has generated several growth
mechanism proposals. These models show that the
following conditions promote whiskers:

—Stress

— Temperature

— Suitable metals

— Crystallographic orientation

— Thin tin plating (less than 8 microns)

— Plating grain size (1 to 8 microns preferred to prevent
whiskers)
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Compressive stress in the plating
* This can come from internal stress due to plating, externally applied
mechanical stress or externally applied thermal stress or intermetallic formation
» Tensile stress alone does not promote whiskering
» Compound stress states will include compressive components and promote
whiskering.
Temperature
* Most commonly used temperatures are near the recrystallization temperature
of tin, which is about 52 C.
* Recent publications have promoted that room temperature aging may be more
severe than elevated temperature testing.
Suitable metals
 Tin and dilute tin alloys are susceptible to whiskering
» 93/7 tin/lead can form whiskers under harsh environments
 Eutectic tin/lead is not known to form whiskers
» Reflowed tin layers are not known to form whiskers
» Base metals which can react to form intermetallics with tin can add to stress
and can promote whiskers
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Crystallographic orientation

 Crystals of tin in the plating deposit with a preferred orientation.

e Some orientations have been linked to whisker growth while others retard
whisker formation

Thin tin plating (less than 8 microns)

 This is unavoidable for terminal finish applications

 This alone is insufficient to cause whiskering

Grain size and shape

* |deal morphology to avoid whiskering is a polygonlzed graln between 1
and 8 microns

* Image at right is a tin plating

» This shows the preferred morphology
Reflowed tin platings

» Generally do not whisker

Pure tin 3988BRR Z2-638213-5, HES ASF

S, 888> cH. 8 kY e ROHE3SEPES
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entermetallics form when Cu and Sn are available to interdiffuse
*The formation of Cu6Sn5 intermetallic increases the
compressive stress in the tin deposit which can increase
whiskering.

*The predominant method of reducing the growth of copper-tin
Intermetallics is to add a diffusion barrier, such as nickel.

*\While nickel can also form intermetallics with tin, they result in a
tensile stress in the plating.

*Nickel has been shown to drastically retard the formation of
whiskers

A nickel barrier combined with the right tin plating eliminates
whiskers. Nickel barriers alone cannot prevent whiskers from
forming...
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g I 2 = 1 S e
d Samples are plated with the tin coating

« Varied process conditions
« With and without Ni barriers

d Samples are stressed by 3 point bending to
180 degrees
* Induces tensile and compressive stress on

the part, while leaving the unbent portions
unstressed

« Also induces a triaxial stress state at the wipe
interface between the stressed and
unstressed regions

d Samples are exposed to 50 C (uncontrolled
humidity) for 6 months and 50 C/90%RH for
six months

4 Samples are examined by SEM at 1000X for
evidence of whiskers

NC

Stressed U{nstressed

Mounting hardware
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A terminal finish is considered whisker free if after exposure to the test environment the

maximum whisker length is less than 50 microns and the area density of whiskers is less
than 10 whiskers/mm?2

Rejected coating due to whisker formation
Whiskers formed on inside radius in the compression region

wso M1 — inside radius — cluste

28.8 kV 188pm oS TULEE

wso Mi inside radius clusters l

ZB.8 Ky [T RIMSIL B8 #8811+
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VCELAE 2. WA AE B # 1% E JUAE B -Au(H)/ Au(H), Au(S)/ Au(S), Sn/Sn
N E: %R K e — mAwm—mw%@a%&% — U] 55 Ak A B AR B B - IE 1 A7 /D
(& Ei%it), %ﬁ%?’%é%f R (R BB ALY, R Pd+AU/PA( R IT L, 2% BARE)
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It Is necessary to standardize the electroplated finish on the
contacts to assure the compatibility of plugs and sockets from
different sources. The following standardized electroplating are
compatible, and one should be used on contacts.

a) 0.76 mm (30 min), minimum, gold, over 1.27 mm (50 min),
minimum, nickel.

) 0.05 mm (2 min), minimum, gold, over 0.76 mm (30 min)
minimum, palladium, over 1.27 mm (50 min),

minimum, nickel.

c) 0.05 mm (2 min), minimum, gold, over 0.76 mm (30 min)
minimum, palladium-nickel alloy (80% Pd—20% Ni),

over 1.27 mm (50 min), minimum, nickel.
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Y5 1 58 ARV XT4E 2 VT B AL € ~USB3. 0&SATA
USB3.0
under-plating: 2.0 um Ni
Contact area plating: (Min)0.05 um Au + 0.75 um Ni-Pd
SATA
For 50 durabillity cycles:

1.27 pum (50 pin) minimum Ni with either 0.38 pm (15 pin)
minimum 80/20 Pd/Ni with 0.051 pm (2 i) minimum; Au flash

For 500 durabillity cycles:

1.27 um (50 pin) minimum Ni with either 0.76 pum (30 pin)
minimum Au or 0.76 pum (30 pin) minimum 80/20 Pd/Ni with
0.051 pm (2 pin) minimum Au flash
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