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Introduction

What happen when Probe Needle 1s off-center?

This will result to off-center probe-marks leading to Probe Damage.
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Introduction

What 1s Probe Damage ?

= Is a phenomena when a part Defectvisualaid | Remarks |
of a die specifically at

tbe Pad Area such as_Sea! Probe marks
Ring or other metallization touching the seal
has been damage by the ring of the bond
Probe Needle during pad
Testing.

Probe damage is the number S

one visual defect - bis Expose oxide on
contributor at wafer sort - WS the bonding pad
process having a direct 8

impact on yield and cycle

time.
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Introduction

At 1000 ppm, Probe Damage related to Probe Needle is
on top of Pareto In terms of wafer scrappage reason.

Probe Scrap per Reason Pareto (Jan 2011 - MTD)
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Introduction

100% of those 1000 ppm have been contributed by the
Prober E which uses a Blade Type Needle for Probing.

PND per Prober PAreto (Jan 2011 - MTD)
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Introduction

100% of those 1000 ppm have been contributed by the
Prober E which uses a Blade Type Needle for Probing.

PND per Needle Type Pareto (Jan 2011- MTD)
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Introduction

Further data stratification shown Top Devices with
high Probe Damage Occurrence

|. Top 10 Devices with High PND Occurence (2006 -YTD) .
Mask Name | Total Occurrencd | Small Pad Size | Big Pad iz

! mils

DeviceMask
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Introduction

Devices with high PND occurrence have an average bond
pad size less than 4 x 4 mils compared with devices
with no PND occurrence. Initial assumption on high PND
occurrence i1s due to Prober X when using blade type
needle 1s not capable of probing devices with a minimum
bondn2d

Devices with high PND Oceurrence Devices with no PND Occurrence
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Introduction

What are the causes Probe Damage ?

Cause and Effect Diagram

Man

Mis-glignest Nezdle Unon Bulking
Poor PHM Guslty Un-opfimize Prabe-to-Pad Aligrment Setings /— Mansal Building of Meedes
/ Poor Needle To Pad Algnment Set-up

Out-ot-specs Parameters

Un-gified cleaning materil used M By o Nestes

Differenc i contasland dinensions \ < Poor Neeele Cleening Tectrig.z Ul heetle

Faor Wafer Reference Sefings \ \ Whong Cleaning Procedure Foor Z-Height Setfings

Frobe Needle Damage

Sall Die Size Small Vafer BPO Onthoggonel Etror Prober Capabity Limtation

iNorm-out Needle DAR Board Malfunction Spoints failed

oot Heedle Cantn e Out-of-Reggistry Thets Sensor Eror

Viekerdl Maching

» Probe Capability limitation 1n terms of minimum bond
pad opening has been i1dentified as one of the many
causes of Probe Damage on wafers.

» Smaller pad 1s high risk to Probe Damage.
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Objective/GCGoals

» To determine the different minimum bond pad opening

capability at Probe using different Prober and Needle
Type.
» To assess the Probe Damage risk and come up with a

solution to reduce the risk.
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Methodology

» ldentifty all possible Prober and Needle Type
Combination.

» Block all the other factors that will serve as noises. This is
to eliminate the un-necessary variation that will affect the

overall accuracy of the study.

» Create a Data Collection Plan
» Perform Data Analysis
» Perform Capability Study

> RiIsk Assessment

Wiljelm Carl K.
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Methodology

I. Old Prober Tandem with Blade Type Needle
I11. Old Prober Tandem with Epoxy Type Needle
111 _New Prober Tandem with Blade Type Needle
IV. New Prober Tandem with Epoxy Type Needle

V. New Prober Tandem with Vertical Type Needle

Wiljelm Carl K.
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Methodology

Data Collection Plan:

1. Measure the Length X & Y value as shown in Figure 1. Perform
measurements on dice illustrated in Figure 2.

Readings

nnn-nn-nn
| | [ [rowm

Fig 1

2. Repeat # 1 until 30 data sets is achieved.
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Methodology

Computation of Minimum Bond Pad Capability using
“Components of Variation” :

o <2 2
Lapapbility =
Capabilit X+ 3 Gscrub Mark GScrub Mark = 6Scrub Mark =+ 6Scrub Mark

Length . Placement

Average Probe Total Probe Mark Variance in Probe Variance in Probe
Mark Length Variance Mark Length Mark Consistency
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CapabllITy ASsessment
I. Old Prober Tandem m%%ﬁ&d ly-!‘_e Needle
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CapabllITy ASsessment
. Old Prober Tandem m%%ﬁ&d ly-!‘_e Needle

agn s " 2
Capa =X+ 2
p bllltv x 3 GScrub Mark GScrub Mark = 6Scrub Mark 4 GScrub Mark

Length Placement

Capability = 279 + 3 GScrub Mark ; GScrub Mark =\| M-F Mz

Capabllltv = m L 3680rub Mark ; 6Scrub Mark = 05264

Capability = 279 + 3(0.5264)

Capability = 4.37mils 2~ 4.5 mils
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Capability Assessment Result

I1. Old Prober Tandem with Epoxy Type Needle

=

O
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Capability Assessment Result

I1. Old Prober Tandem with Epoxy Type Needle

- = . 2 2
= +
Capabl"tV X 3 GScrub Mark GScrub Mark = \I GScrub Mark =+ GSCrub Mark

Length Placement

o . E2 9
Capabllltv — m + 3 GScrub Mark 6S:j,ml-;) Mark =\| 0.21 + {—}030

Capabllltv = 1.74 + 368crub Mark . GScrub Mark = 0.3665

Capability = 174 + 3(0.3665)

Capability = 2.84 mils 3~ 3 mils
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Capability Assessment Result

I11. New Prober Tandem with Blade Type Needle

22 2324 252627 2829 3 31

—— Normal(25181.0.2097)

| Fitted Normal

[ Parameter Estimates

e FRsaetas == Low er 95%
Location p 2.5180959
Lspersion g ]

0.1670091

Upper 95%

24397914 2.5064003

0.2819073

[ Placement

— <> —

(I |

— Normal(1.90753.0.13614)
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 Fitted Normal

[ Parameter Estimates

Type Parameter
Location L1
IDsperSion [0}

Estimate Low er95%
19078273 1 8566901
0.1361444 I 0.1084264

Upper 95%
1.0583645
0.183021

Formula for Capability:

Cp =+ 36 ; where & = v( 5.2+ 5:2)

Given Values:

p=2.51 mils
. = 0.21 mils
9= 0.14 mils

Computation for &:
5 = (B2+ &:2)

8 =+ 0.21 mils 2+ 0.14 mils 2
® = 0.25 mils

Computation for Cp:

Cp=p+35
r‘.n=9‘§1 mils+’%(ﬂ9‘§

Cp = 3.26 mils = 3.5 mils
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Capability Assessment Result

IV. New Prober Tandem with Epoxy Type Needle

Length ] Formula for Capability:

Fitted Normal |
[Parameter Estimates |

Type Parameter  Estimate Lower95% Upper 95%
Locaton 1.6208004| 1.5870830 1672517
Dispersion o 0.1262401| 0.1023983 0.1646841

Cp =M+ 36; where § =V( 0.2+ &:2)

Given Values:

M =1.63 mils
o = 0.13 mils
13 14 15 16 17 18 19 2 0:= 0.16 mils

—— Normal(1.6208,0.12625)
[ Placement

| Computation for &:

Fitted Normal || B= (5.2+ 5.2)
— 4 —  Parameter Estimates Il &=+0.13 mils 2+ 0.16 mils 2

Re——
Type Parameter  Estimate Lower95% Upper%% | & = 0.21 mils
Location  p 19654041 13112630 1.4197243
| Dispersion @ 0.1502??5] 01200085 0.2000726

Computation for Cp:

1 11 12 13 14 15 16 17 18 Cp=u+30
Cp =1.63 mils + 3 (0.21 mils)

Cp =2.25 mils = 2.5 mils

— Normal(1.36549 0.16028)
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Capability Assessment Result

V. New Prober Tandem with Vertical Type Needle

Lengn
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' Fitted Normal
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[ Parameter Estimates

Type Parameter

Estimate  Low er 95%

0.7573235
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0.7355771
0.0493204 0.0811198

[ Placement

— <

. |

— Normal(0.62113.0.10759)
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 Fitted Normal

[ Parameter Estimates

Type Parameter

| Dispersion o 0.10?5903

Estimate Low er95%

Upper 95%
05620836 0.6502833
0.0865220 0.1423080

0.7790699

Formula for Capability:

Cp = 1+ 36 ; where 6§ = Vv( 8.2+ O:?)

Given Values:

M =0.76 mils
o= 0.06 mils
6:= 0.11 mils

Computation for &:
5 = (52+ 5:2)

5 =+ 0.06 mils 2+ 0.11 mils 2
5 =0.13 mils

Computation for Cp:

Cp=p+33
Cp = 0.76 mils + 3 (0.13 mils)

Cp =1.16 mils = 1.5 mils
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Sigma Assessment

I. Old Prober Tandem with Blade Type Needle

m3 Note: Before Entering Data, Go To Tools Menu,
Definition of a Defect Select Options, Select Calculations, and Check

Manual Button. Enter Data into Appropriate Sections

Lower Specification - Upper Specification m of Calculator, and Push F9 Button To Perform
Limit (LSL) Limit (USL)
DPMO 88,703
Known Sample Statisitcs

What Is Mean of Distibution?

Draw Conclusions
What Is Standard Deviation of Distribution? m

Select One
& Long Term Below Industry Average

Wiljelm Carl K.
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Sigma Assessment

I1. Old Prober Tandem with Epoxy Type Needle

Definition of a Defect Note: Before Entering Data, Go To Tools Menu,

Select Options, Select Calculations, and Check
Manual Button. Enter Data into Appropriate Sections

Lower Specification Upper Specification of Calculator, and Push F3 Button To Perform
Limit (L5L) Limit (USL)

Known Sample Statisitcs

What Is Mean of Distibution? 1.74

Draw Conclusions
What |s Standard Deviation of Distribution? @

SelectOne
& Long Term World Class

Wiljelm Carl K.
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Sigma Assessment

I11. New Prober Tandem with Blade Type Needle

i Note: Before Entering Data, Go To Tools Menu,
Definition of a Defect Select Options, Select Calculations, and Check
Manual Button. Enter Data into Appropriate Sections

Lower Specification Upper Specification of Calculator, and Push F9 Button To Perform
Limit (LSL) Limit (USL)

Known Sample Statisitcs

What Is Mean of Distibution? 252

Draw Conclusions

SelectOne Significantly Above
(® Long Term Aver dage

What Is Standard Deviation of Distribution? 14
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Sigma Assessment

IV. New Prober Tandem with Epoxy Type Needle

Definition of a Defect Note: Before Entering Data, Go To Tools Menu,

Select Options, Select Calculations, and Check
Manual Button. Enter Data into Appropriate Sections

Lower Specification Upper Specification of Calculator, and Push F9 Button To Perform
Limit (LSL) Limit (USL)

Known Sample Statisitcs

What Is Mean of Distibution? m

Draw Conclusions

Select One
@ Long Term World Class

What Is Standard Deviation of Distribution? k4

Wiljelm Carl K.
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Sigma Assessment

V. New Prober Tandem with Vertical Type Needle

Definition of a Defect

Lower Specification Upper Specification
Limit {L5L) Limit (USL)

Known Sample Statisitcs

What Is Mean of Distibution? 0.76

What Is Standard Deviation of Distribution? m

Select One

(@ Long Term

Wiljelm Carl K.

Nore: Before Entering Data, Go To Tools Menu,
Select Options, Select Calculations, and Check
Manual Button. Enter Data into Appropriate Sections
of Calculator, and Push F9 Button To Perform

Draw Conclusions

World Class
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summary

Minimum Bond Pad Size Opening Capability

Needle Type Probe marks Size (x)|3 Sigma (Placement and Length) -HMM

Blade Type (1.5 mils) 2.79 mils 1.6 mils 4.39 mils 4.39 mils 2.85 88703.00
Epoxy Type (1 mil) 1.74 mils 1.1 mils 2.84 mils 2.84 mils 6.30 1.00
Blade Type (1.5 mils) 2.51 mils 0.74 mils 3.25 mils 3.25 mils  5.42 44.00
New Epoxy Type (1 mil) 1.63 mils 0.63 mils 2.25 mils 2.25mils  7.50 0.00

Vertical Probe (2.5 mils) 0.9 mils 0.36 mils 1.27 mils 1.27 mils  7.50 0.00

Wiljelm Carl K.
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summary

Capability Study:

v' Old Prober tandem with Blade Type needle minimum bpo = 4.39 mils.
v Old Prober tandem with Epoxy Type = 2.84 mils.
v" New Prober tandem with Blade Type = 3.25 mils.

v" New Prober tandem with Epoxy Type = 2.25 mils and for New Prober tandem with Vertical
Probe = 1.27 mils.

Sigma Assessment:

v 0ld Prober tandem with Blade Type needle zigma = 2.85 which has an expected defect per
million opportunity = 88703.

v" Old Prober tandem with Epoxy Type needle zigma = 6.30 which has an expected dpmo = 1.

v" New Prober tandem with Blade Type needle zigma = 5.46 which has an expected dpmo =
37.
New Prober tandem with Epoxy Type or Vertical Probe zigma level = 7.5 which has an
expected = 0.
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Fol low-On Work

» For new product development, Wafer Probe Equipment
capability 1n terms of placement and stepping
accuracy should be consider primarily. Current trend
of technology causes the Die Size shrunk. BPO becomes
smaller and smaller.

Probe Technology should also be considered. A wide
spread variety of Probe Technology such as
Cantilever, Buckling Type, Cobra and Pogo can be
chosen depending on the current process requirement
and what the customer needs.

MPCPS should be done on every New Product/Process.
This 1s an anticipation of risk that prevents the
Issue during the Production Run that cost a lot.

Solving the problem at the source 1Is much cheaper.
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