YNU2RR=XY

EIS3

gt

B A8 [NU—FVa2—lDYI=2b— 3] TEEED

FfE: Y BEIEEFEDZEAVUVEC
#E: YNU BT X253 A BIEEST A2
Bh: ¥ scuzmmERERaY -7 LMO

IND—FEDa—ILDI2alb—ay

F #
BB E S KR LA b

W ',E‘
HEATEFRBOSEREICAT-RITETOBRE

-

2 EWAD—EVa—ABGEDRARICETAEREE LOMBAS
3 BIF

4 BR-B-REHELMTER

5 FAFEESHETIVRIFHEDESHORIRE—F

8 BEIOEAORIFEH

7 ZOfORE (BRI, MEAREHH) EFH

d R

O .
ERRETHRSOEREEME

1N RHEEREEL
NI —=FETa—LONBEICE->TELIRREEOMM
{EHEEOFSR®L

 ERATOHBOHEASHEDZRIL

-Sn-PhliE, EEEIE—HT)—IFATILREE, 2RLR
Sp-Ag-Cu — {EIRFBBIE D) —[FATZS0-Cu-NiFR
SRR, -REREME (BRIEAL, AgF/, SnT/, CuF /)

3 EATAEHDERE
CREYAINBEGAIN+1T—H AL
B -OEREEE L -RREEEL+ B ER
CmEAEHERT R

N

| — P

FHEVsysleml|  [FCVsysterl | TEVsystem 1)

P OO Otuponent

Tl e

~
Demands on the Common Components

- High Power Density - Downsizing
- High Reliability =Leaiog
- Low Cost
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Performance Required for Semiconductor
Diversity of customers neesds was the driving

force behind semiconductor development

|:j|] High-speed processing
Large memory capacity

Low power consumption
Multi functions & Miniaturization

High resclution
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Problem in thermal fatigue reliability
— The fatigue lives show large scatter in the thermal cycle test —
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. Regult of tharmai cycie test for 3216 Chip Joent shape is very important

Soider joints are minule and complex shape
& i dificult to evaluate the disparsion of solder joint shape by
an expermental approach

To establish the evaluation technigue for the msparsm of solder joint
reliability in chip by using a si

Contents of study

Dispersion of solder |oint shage mainly depands o1 manufacturing procass.

Reflow process of a chip component

1 Reflow process simulation by CFD

2 Evaluation of thermal fatigue fife
|Computationa: Fuid Oynamecs | code

by thermo-mechanical FEA

BBB JAAD

The gspersion of solder joint shape

The relation betwesn the shape and
s evaluated

fatigue ife of sclder joint was svahiated

3. Appicaton of hess method 10 @ worst-Case evaluation

Development of reflow process simulation
~ Evaluation of material pmperlles ~-

Caontact angle | [, Sutace lensian : |
| Solder matsrial Sn-2.0C0-0 Bag)

Spreading test
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Fesutts of simulatinne

Contactangle 6 32.5° . Surface tension T - 0.4TNm
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Development of reflow process
simulation ~ Analysis model ~

_Analytical model (3216 chip compenent)

30, 14 m

Initial condifion of sclder was set as a fud

It computed until the squiibrium of force could be sstablished
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Development of reflow process
simulation ~ Analysis results ~
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The analyzed scider shapes agreed well with exparimental result

Dispersion evaluation of solder joint
shapes - Analysis models ~
Factors that influsnce the dispersion of solder joint shape
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Dispersion evaluation of solder joint
shapes ~ Verification by actual production ~

Tha shapes of cluster 2 and clustar 3 were
il Q
Seider oints ootained by the smulation.

Higrarchical cluster analysis @
A method to classify the cheects into clusters that have smilar charactenstics.
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Relation between the shape and
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Relation between the shape and
fatigue life ~ Crack path simulation ~

Number of cycies to not only fatigus crack iniSation bu alss crack propagation was evaluaed

Resuits of 3 crack path simulation
(Reference model)
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Relation between the shape and
fatigue life ~ Analysis results ~
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