
























































Type A Type B Type C

Surface morphology - Grain size -
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Type A Type B Type C

Crystal structure - Cross section -
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Column structure Column structure
Column + Equiaxed
structure

2μm 2μm 2μm



Type A Type B Type C

Observation of tin whisker after test

Samples : Tin thickness 10μm
Storage condition: 30oC / 60%RH / 4,000hours
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Whiskers were found. Whiskers were found.
Whiskers were 
shorter than Type A.

No whiskers

100μm 100μm 100μm
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Type A

Samples : Tin thickness 10μm
Storage condition: 30oC / 60%RH / 4,000hours

Maximum whisker length 
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Samples : Tin thickness 10μm
Storage condition: 30oC / 60%RH / 4,000hours
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Type CType A

Cross-section
after 22,000hours at 30oC / 60%RH

Samples : Tin thickness 10μm
Storage condition: 30oC / 60%RH / 22,000hours
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Whiskers were found. No whiskers

2um2um

- Uniform IMC layer- Large IMC grain
- Localized



Observation of surface of IMC layer 
after stripping tin deposit

Type A Type C

Sample : Tin thickness 10μm
Storage condition : 30oC / 60%RH / 22,000hours

45o tilt in SEM
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10μm 10μm

- Large IMC grain
- Localized

- Small IMC grain
- Comparatively uniform



General understanding

Consideration of  the tin whisker mitigation
- Type B -

Sn

Cu Cu

Sn

Type A Type B

Tin grain size is small.
>> many grain boundaries

Countermeasure

Tin grain size is large.
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>> many grain boundaries

Dispersion of copper diffusion

Small and uniform IMC layer

Low compressive stress in tin deposit

Tin whiskers are reduced.Tin whisker growth

Large IMC grow into
grain boundaries at local places.

Localized compressive stress is 
generated  in tin deposit.

Tin grain size is large.
>> a few grain boundaries



Considering of the tin whisker mitigation
- Type C -

Type C

Sn

Tin grain size is smaller.
>> many grain boundaries

+
Equiaxed and column structure

Dispersion of copper diffusion

Small and uniform IMC layer

Type A
Countermeasure
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Cu Grain boundary diffusion 
of tin disperses and slows.

Tin whiskers 
are restrained.

Type B

Compressive stress in tin 
deposit is relieved more.



Effect of copper substrate roughness

- Tin deposit on copper substrate that was formed large Ra by 
etching reduced tin whiskers at ambient conditions. It was thought 
that the uniform IMC layer prevented accumulating internal stress 
into tin deposit.

Effect of crystal structure in tin deposit

Summary
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Effect of crystal structure in tin deposit

- Compared with large grain size tin deposit, tin deposit that had 
small grain size reduced tin whisker formation at ambient 
conditions. 

- Tin deposit which had crystal structure similar to tin-lead deposit  
restrained tin whisker formation effectively. 

- Crystal structure in tin deposit is one of the most important factors 
to restrain tin whiskers.

http://www.uyemura.com



