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Plasticity and Creep Modeling 
(Th l L di )(Thermal Loading)

M T 75°CMax. Temp :75°C
Min. Temp : -25°C
Ramp Rate: 10°C/min
Dwell Time : 15 min@75°CDwell Time : 15 min@75 C

C iti l l t
LCCC Assembly

Critical element

FE model

Contour plot of creep 
strain energy density 
f 3 l
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after 3 cycles

Mechanical Loading
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Solder Deformation Caused by 
Mechanical Loading
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Equivalent strain contour
showing the critical site



Global/Local Modeling Approach
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Design Assessment

 25C105C

Temp.

T/G interferometry: 0.317 mm per fringe contour

105C

 25C
25C

105 C

Time

• NCP  Time & Temperature-dependent Behavior

125 C 125 C
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Peel stressWarpage

Moisture Diffusion Analysis
NCP EMC

Diffusivity [mm2/sec] 2E-6 2.24e-6

EMC/NCP bi-material sample

Solubility [1/atm] 0.0387 9.19e-3
EMC
NCP ( , , ; )  ( , , ; ) C x y z t S p x y z t  C : Concentration

Quarter model
Symmetry plane

Symmetry plane
( , , ; ) ( , , ; )C x y t S p x y t

S : Solubility
P : Partial Pressure

Boundary Condition

Applying vapor 
pressure to every 
external nodes
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Moisture absorption at 85oC/85%RH

PCT Simulation for COF
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Nominal Distance from Symmetry Plane (mm)



Simulation of Vertical Drop Test
(Dynamic Modeling)

Model for drop simulationp
• Free drop from 6 feet height
• Clamped boundary condition
• Rigid chassis
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Vertical Drop Deformation Analysis
- Strain Distribution within Critical Solder Ball -

Normal strain (y) Normal strain (y)

0.0170.003

Shear strain (xy) Shear strain (xy)

0.023
0.006

Von Mises strain

x

Von Mises strain

0 026x0 007x

y

0.026x

y

0.007

Mechanical Engineering Department, UMCP
Copyright © 2011 LOMSS

Laboratory for Optomechanics and Micro/nano Semiconductor/Photonics Systems

No heat sink With an aluminum heat sink (1.6 mm thick)

Thermal Conduction Model (HP-LED)

M ld

Submount

Chip

Mold

Heat slug

LED with Heat sink Metal core (Al)

66C (lens)

63C (lens)

42C (heat sink) 45C (heat sink)
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IR Camera

Thermal Convection Model
- 40” PDP Module-
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