Product Cycle and Role of Analysis

Analysis &= Design Concept

- Functional characterization to
Design Material identify critical areas
concept selection - Design guidelines

- Design optimization

Manufacturing Analysis <= Material selection

- Effect of material properties on
product functionality

Qualification Analysis - Material compatibility.
Analysis <= Qualification
- Virtual qualification.
- Manufacturing process
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Plasticity and Creep Modeling
(Thermal Loading)

Ramp Rate: 10°C/min
Dwell Time : 15 min@75°C
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Mechanical Loading
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Solder Deformation Caused by
Mechanical Loading

Equivalent strain contour
showing the critical site
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Global/Local Modeling Approach
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Design Assessment

m".{IIvIIIIIIIIIIIIIIIJIIIIILII F T/G interferometry: 0.317 mm per fringe contour

@ 25°C

Time ® 25°C

- Global Model - - Local Model -
arpag Peel stress
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Moisture Diffusion Analysis PCT Simulation for COF
EMC/NCP bi-material sample
) NCP EMC
Diffusivity [mm?2/sec] 2E-6 2.24e-6
Delaminations
Solubility [1/atm] 0.0387 | 9.19e-3
Contracted
. NCP
Clx.y,zit) = Sxplx,y,z0) G Goncentration
| : Solubility
BIELy plane P : Partial Pressure
Symmetry plane
’ Quarter model
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Boundary Condition 4
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Applying vapor i -
¢ . U . . .
pressure to every 7 ] Slice model to simulate delamination at
external nodes G Space NCP/chip & NCP/PI tape interfaces during
PCT (121°C/95%RH/196hrs)
Moisture absorption at 8500/850/0RH Nominal Distance from Symmetry Plane (mm)
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. . . - Vertical Drop Deformation Analysis
Simulation of Vertical Drop Test E - Strain Distribution within Critical Solder Ball -

(Dynamic Modeling)

Normal strain (g,) Normal strain (g,)

4 0.017
N
nl Shear strain (v,,)
i =_,
|- - 0.023
l‘.
i
Von Mises strain
Model for drop simulation « 0,026
* Free drop from 6 feet height '
» Clamped boundary condition
+ Rigid chassis >
No heat sink With an aluminum heat sink (1.6 mm thick)
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ED) *® Thermal Convection Model
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