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Presentation / Copyright Notice

The presentations in this publication comprise the pre-workshop
Proceedings of the 2016 BiTS Workshop. They reflect the authors’
opinions and are reproduced here as they are planned to be presented
at the 2016 BiTS Workshop. Updates from this version of the papers
may occur in the version that is actually presented at the BiTS
Workshop. The inclusion of the papers in this publication does not
constitute an endorsement by the BiTS Workshop or the sponsors.

There is NO copyright protection claimed by this publication. However,
each presentation is the work of the authors and their respective
companies: as such, it is strongly encouraged that any use reflect
proper acknowledgement to the appropriate source. Any questions
regarding the use of any materials presented should be directed to the
author/s or their companies.

The BiTS logo and ‘Burn-in & Test Strategies Workshop’ are trademarks
of BiTS Workshop.
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Background and objectives

Supplier

T

TS

First Pass Yield

95%

Insertions to first
cleaning require

(10]0]4

3K

Cleaning
Frequency
Continuous

2K

10K

2K

NA

Yield Drop To

90%

90%

50%

88%

NA

 Application:

Contactor
Material

Pd
Alloy

Pd
Alloy

Steel/
Au

Steel/
Au

Pd
Alloy

Tip Style

4pt

R Tip

R Tip

R Tip

Sharp
Tip

Contact force

30gf

25¢f

27qf

31gf

31gf

(1) QFN NiPdAu

Pad

(2) 0.4mm pitch

PA (2.4GHz)

(3) Rotatory

Handler

The primary objective of this work was to understanding how the contact
tip interact with the device pad in terms of Sn or NiPdAu material.
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Experiment Design
300 Radius . TeSt Setup

Design{ 300 : Force Unit
Blade _

Force measurement T Supportlng

Contact{ 10.15,20, 2loes

25,30,35,

F
orce 40gf

Spring Probe

c
o
=
©
+—
c
[}
©
c

" Sn Pad or
Matt Tin , .
— Device
Materlal

NiPdA ~
o mEAL - Support

-
=) Prediction of Contact Mark for QFN package Plate

in &Test Strategies Workshop (€]

Burn-in & Test Strategies Workshop www.bitsworkshop.org

4

March 6-9, 2016




Session 7 Presentation 4

B iTs 2016 Very Touching - Contact Technology

Measurement Data Vs Hertz

Calculation
Pad Material : Matt Tin  : Pad Material : NiPdAu
Tip Radius: 8um . Tip Radius: 10um
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:  Contact force less than 20gf, not
able to found the contact mark.
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Measurement Data Vs Calculation
Pad Material : Matt Tin

Radius = 148.3 + 0.3994 Hertz Blade = 294.3 + 0.4735 Hertz

S 242.493

R-Sq 76.0% S 113.769

R-Sq (/@%) 71.2% R-Sq 95.2%
R-Sq (A%)  94.0%

500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500

Based on the regression analysis, Hertz calculation is
strong correlation to the blade tip design, middle level
correlated to the radius tip design.
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Measurement Data Vs Calculation
Pad Material : NiPdAu

Radius = 33.11 + 0.8046 Hertz Blade = - 171.0 + 1.624 Hertz

S 20.5199

R-Sq 81.0% S 16.1085

R-Sq (&%) 71.5% R-Sq 96.6%
R-Sq (@2&)  94.9%

180 200 220
Hertz

NiPdAuU pad have the similar situation compared with the tin
pad. Blade tip create most is plastic deformation, while the
radius tip create both elastic and plastic deformation.
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Material Datasheet Derive
MTS: Nano G200 (Nano Indenter)
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Material Datasheet Derive
Pad Material : NIPdAu
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Material Datasheet Derive

Pad Material : Matt Tin
(1) Young’s Modulus: 37Gpa

Surface Approach V: 10nm/S
Frequency Target: 45Hz

Surface Approach Distance: 2500nm
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Material Data Correlation
FEA Model Setup Berkovich Indenter
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Material Data Correlation
Pad Material : Matt Tin Pad Material : NIPdAu
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FEA Model Setup
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_ Pad Material : NiPdAu
FEA Analysis Contact Force: 40gf

LS-DYNA user input , REVT LS-DYNA user input .
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FEA Analysis

Pad Material : NIPdAu
Contact Force: 40gf

A

Y-displacement (E-03)

Time (E-03)
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FEA Data Vs Measurement

LS-DYNA user input y
Time= 0.0011 Fringe Levels

Contours of Y-displacement 3.599e-02 _
min=-0.000284111, at node# 6289
max=0.035994, at node# 26141 3230602 .3

2874e02
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Contact force: 30gf
Tip Diameter: 27.3um
Hole Diameter: 36um
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FEA Data Vs Measurement
3000um”®2 \ Hertz Model Prediction
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Test Condition:
Contact force: 20gf

Tip Material: Pd alloy
Indention Depth Contact Material: Sn Pad
Tip Radius: R0.015mm

General Prediction-|

30 45 60 75 90
—Indention Depth

60
Angle

R-Sq = 99.1%
Regression Formula R-Sq(Adjust) = 98.9%

Indthion Depth = 10.94 - 0.07003 Angle

Prediction of Contact Mark for QFN package
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Test Condition:
Contact force: 20gf

Tip Material: Pd alloy
Contact Material: Sn Pad
Tip Angle: 30°

General Prediction-li

Indention Depth
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Tip Radius

R-Sq = 97.3%

Regression Formula R-Sq (Adjust) =95.5%

Indention Depth = 36.13 - 2.612 Tip Radius + 0.05378 Tip Radius”2
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Wear Out Experiment

Contact Material: Carbon Steel
Tip Material: Pd Alloy
Radius Diameter: 0.014mm

Tip Cutting Angle: 23.9° Tip total wear out
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New Tip Design Concept

Correlated to different force,

by controlling :

1. Compression of spring
pIiN

2. Programing preload
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Summary & Further Plan

Introduce Nano indenter to get film material data, indention
depth vs load, to correlated Young’'s modulus & stress stain
curve.

Introduce a way to simulate the contact mark and indention

depth as well for QFN package while using vertical spring
pin as the contactors.

Discussed a new concept of
pin tip design. "V (mm/s)
Future plan is going to study
the impact to the contact
mark by the handler speed.

Distance (mm)y
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