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Introduction

At 1000 ppm, Probe Damage related to Probe Needle 1s
on top of Pareto In terms of wafer scrappage reason.

Probe Scrap per Reason Pareto (Jan 2011 - MTD)

Cum Percent

Broken Wafer
Bad Trimming
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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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Needle Type
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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)

(| Small Pad Size | Big Pad Sie |

4

evice/Mask

4354 Imils
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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 1s due to Prober X when using blade type
needle 1s not capable of probing devices with a minimum

Devices with no PYND Oecurrence

444 x 4.55 mils =

- i
LT

Cal
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Introduction

What 1s Probe Damage ?

e Is a phenomena when a Defect visual aid
part of a die R
specifically at the Pad PT&H?MI
= touc 11z the sea
Area such as Seal Ring ring of the bond

or other metallization : pad
has been damage by the
Probe Needle during
Testing.

. il ’ Expose oxide on

e Probe damage i1s the | the bonding pad
number one visual defect n e -
contributor at wafer
sort process having a
direct impact on yield
and cycle time.

Wiljelm Carl K. Olalia
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Introduction

What are the causes Probe Damage ?

e OSPI Engineering Team Brainstorm using Ishikawa
Diagram for the Possible Sources of Probe Damage.
Specific Factors are came from Man, Machine, Method
and Material.

Wiljelm Carl K. Olalia
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Introduction

What are the causes Probe Damage ?

[ Cause and Effect Diagram

Methad

I‘"‘-. Poor PRM Gualty ""‘.,‘ Un-optimize Protseda-Padt Alignment Sef
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Ul Vo g of e
Difference in confrast and dinensions —.‘"‘—F‘u:u:wrl‘-le&w:ﬂeE:\aaningTaw::i‘mique I Vo

Un-nlanar Meedle

Faar Wafer Reterence Sefings —~— nj Cleaning Pracediure

Simall D

—— Poor Needle Coneition Lize

ll.‘1:aie;i:a\
» Probe Capability limitation In 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.

Wiljelm Carl K. Olalia 11
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Objective/Goals

dTo determine the current capability of
Prober E using Blade Type needle 1In terms
of minimum bond pad capability and how 1t
impact the probe quality.

d To optimize the current capability using
the cheapest way.

d The Machine/Process Capability Study only
focus on Prober E.

Wiljelm Carl K. Olalia
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Methods/Materrals/Procedur
o

e« Materials 1nvolve on the Study

Serial = -~
fa 1 F - .,
Interface P RD B ER I.-' DuUT \

\_DICE /
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MAPPERFULL

TTL Interface

Computer cable except
System

ETS

Serial
Interface

wi USB a4 INTERFACE
' BOARD

'ﬁaﬁpﬁﬁ‘ . MAPPER B
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Methods/Materrals/Procedur
o

e Experiment Condition

1. Experiment has been run as normal Probe Process
without engineering iIntervention.

2. All Probe parameters remains constant throughout
the experiment.

3. Prober that was used during the experiment is Al
condition

4. Probe-card needles are newly buirld.

5. The experiment only cover 3 wafers for the data
gathering that i1nvolve sampling and randomization.

Wiljelm Carl K. Olalia
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Methods/Materrals/Procedur

e

e Phase 1 Deliverables

— MPCPs Phase 1 1s Process Characterization wherein
all functional characteristics of the machine
including sub-process, response and input
variables have been determlned and summarized

Cause & Effect Matrix [/ s‘lna]‘]. e

X and Pareto Diagram

Process Outputs
Measures

I A

Process
Process Steps Inputs

Wiljelm Carl K. Olalia

Comelation of Input to Output TOTA[

C&E Cross Reference Pareto

based on a 1-10 Scale

m‘

Correlation Ratings
ar ¢ based ona 0-9

MODERATE
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Methods/Materrals/Procedur
o

e Phase 2 Deliverables

— MPCPs Phase 2 1s Metrology Characterization
wherein all measurement/gauge use for KPOV of the
process has been subjected 1n MSA Study. This 1s
to verify the soundness of current process
measuring equipment

o THETA KNOB

PISTOL GRIP

PR,
KEYPAD

EMERGENCY STOP/RESET BUTTON b RACK & PINION ASSEMBLY

Wiljelm Carl K. Olalia
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Methods/Materrals/Procedur
o

e Phase 3 Deliverables

— MPCPs Phase 3 1s Capability Determination wherein
all KPOV has been subjected for Capability
Analysis using below data collection plan.

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

Readings

Fig 1

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

3. Compute for the Variation 'h, b vark OF €8ch data set, then compute for the average of the entire data
sefs. Placement

Wiljelm Carl K. Olalia
. June 7-10, 2015  ZEANVESAR o\ Tast Workshop 18



Methods/Materrals/Procedur
o

e Phase 4 Deliverables (1T Applicable)

— MPCPs Phase 4 i1s Optimization Stage wherein all
applicable KPIV of the process has been subjected
in DOE. This 1s to determine the optimum process
parameters.

e Phase 5 Deliverables

— MPCPs Phase 5 1s Control Stage where all
Standardization, Fan-out, Documentation and CI
executed.

Wiljelm Carl K. Olalia
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Result/Relevant
Findings/Key Data

e Phase 1 Result

— Critical Responses (KPOV) and Critical Input
(KP1V) has been determined during MPCPs Phasel.
Result has been derived from consolidate and

summarized C&E Matrix.

m Discrete

Probe Needle Damage/Exposed Oxide screte
Die Surface Damage/Scratches iscrete — Material
Wafer Crack iscrete e
\Wafer Chippings iscrete
Offset/Shifted Ink Dots iscrete

Measurement

Environment Facilities

y = Function (X)

Wiljelm Carl K. Olalia
. June 7-10, 2015 ZEMNVESAR -y st Workshop
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Result/Relevant
Findings/Key Data

e Phase 2 Result
— Total GR&R 1s 2.2 %.

Mumber of Appraisers = Gage:|Metrology Characterization
Humber of Parts = 5 | |  HNikon HPM | Performed B
Mumber of Trials
Enter data and Information in open cells . Leave cell blank if data is missing.
*If Range Check displays "FLAG", check data for ermrors or rerun trial(s)

[ 515 | &4 |
TOLERANCE | -
T

Wiljelm Carl K. Olalia
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Result/Relevant
Findings/Key Data

e Phase 2 Result

— GR&R on the affected Measurement tool has been
conducted.

Wiljelm Carl K. Olalia
) June 7-10, 2015  *WMESKY - g Tast Workshop 22



Result/Relevant
Findings/Key Data

e Phase 3 Result (Blade)

4 Quantiles 4 Moments 4 ~/Fitted Normal

Formula for Capability:

magmum Mean i7 /4 Parameter Estimates

Cp=Md+35;whered= 0.2+ 8:2)

quartile bl
median -2log(Likelihood 913

quartile 4 Goodness-of-Fit Test

Given Values:

Shapiro-Wilk W Test
w Prob=W
0.1724

p = 2.80 mils
0. = 0.43 mils
i O:= 0.14 mils

minimum
- Ho = The data is from the Nermal distribution. Small
es reject Ho.

Computation for &:
4 Quantiles 4 Moments A ~/Fitted Normal

1/ (612+ 622)
v 0.43 mils 2+ 0.14 mils 2
.45 mils

maximum 0 Mean Parameter Estimates

i : i \ 0% I
St ErT Mean Type Parameter  Estimate Lower 95% l_JpperQ‘

Upper 95% Mean

quartile :
median 2log(Likelihood

quartile ' 4 Goodness-of-Fit Test Computation for Cp:

Shapiro-Wilk W Test
w

Cp=p+ 30
— (] 1 () _4

Cp = 4.16 mils = 4.5 mils

—Normal(0. 0.1 minimum
Ho=The s from the Normal distribution. Small

a5 reject Ho.

» Given the mean length and combined standard deviation
of probemark size and placement. Minimum pad opening
capability of Probe E using Blade Type needle i1s 4.5

5 mils
WiI'ém%érl K. g]lalia N
. June 7-10, 2015  ZEANVESAR o\ Tast Workshop 23




Result/Relevant
Findings/Key Data

e Phase 3 Result (Epoxy)

~Length Formula for Capability:

4 Quantiles 4 Moments | =|Fitted Normal

madmum 215 Mean 4 Parameter Estimates Cp=p+35;whered = 0:2+ 522)

quartile Given Values:
median

quartile = 1.74 mils
1 = 0.21 mils

2= 0.14 mils

minimum

Mote: Ho = The data is from the Normal distribution. Small
p-values rejectHo

Computation for 3:

4 Moments A =Fitted Normal

'\r{ (6124- 622)
v 0.21 mils 2+ 0.14 mils 2
0.

Mean 4 4 Parameter Estimates
25 mils

Parameter  Estimate Low
0 0.4
quartile

median
quartile

Z10gILIkelinood)

2 Computation for Cp:
4 Goodness-of-Fit Test

Shapiro-Wilk W Test
w Prob<wW
0 0.1089

minimum . o ~
Mote: Ho = The data is from the Normal distribution. Small

-values reject Ho

» Given the mean length and combined standard deviation
of probemark size and placement. Minimum pad opening
capability of Probe E using Epoxy Type needle 1s 3 X

ils
wilje m@arl K- Olalia
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Result/Relevant
Findings/Key Data

e Phase 3 Result (Summary)

SubProcess | Waer Size|Wafer Thickness| Die Size |Bond Pad Opening

Elade Type Cantilever Probing | 4 to §inch

Epaxy Type Cantilver Prabing | 4 ta 6 inch

» Given Current Minimum BPO Capability of Prober
assuming extreme over-travel setting was used (5 mils
for Blade, 3 mils for Epoxy) during Probe Process.

Wiljelm Carl K. Olalia
) June 7-10, 2015  *WMESKY - g Tast Workshop 25



Result/Relevant
Findings/Key Data

e Phase 3 Result (Summary)

» Since the minimum bond pad being probe 1s at 3.5 um.
Estimated cpk 1s only at 0.6 which 1s equivalent to

1.75 sigma level or approximately 400K ppm. Prober X
using Blade Type Needle 1s not capable.

Wiljelm Carl K. Olalia
. June 7-10, 2015 ZEMNVESAR -y st Workshop
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Discussion of Results /
Strengths / Weaknesses

e Phase 4 (Optimization Stage)

e | o opnr

Method | Overtravel Setting | Could be further explore

Wafer Size
Die Size
Bond Pad Size
Material
I Needle Type
Needle Diameter

» To Probe Process using Blade Type Needle Capable, all
process 1nputs has been revisited and checked what
can be optimized. Over-travel 1s one of the KPIV that
cab easily be manipulated for Optimization.

Wiljelm Carl K. Olalia
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Discussion of Results /
Strengths / Weaknesses

e Phase 4 (Optimization Stage)

Factors (Independent Variable)

Name
1 Over-travel Setting

Responses (Independent Variable)
1 Probemark Length Mean
2 Probemark Length Wariation
3 Probemark Placement Variation

3 Sigma of Probemark Length and
4 Placement Wariation
5Minimum BPO

» Level 4 Completely Randomized Design experiment has
been used for optimization.

Wiljelm Carl K. Olalia ,5TH ANNIVERS ARy

June 7-10, 2015 2.0-1.5 SW Test Workshop
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Discussion of Results /
Strengths / Weaknesses

e Phase 4 (Optimization Stage)

Minimum BPO Capability Computation for 2 mils Over-travel Settin Formula for Capability:

(= Cp=H+35; where 5= 8:2+ 5:2)
|_ Length
IQuantlIes I [ Fltled Normal
x 2.070 | Parameter Estimat

Given Values:

Parameter

p = 1.84 mils
0: = 0.14 mils
02

= 0.14 mils

S Computation for 3:
] minimum ool
o Normal(1.8:
Placem 0= 1/ (612"' 612)
9=+ 0.14 mils 2+ 0.14 mils 2

3 = 0.19 mils

| Qu antiles

Computation for Cp:
Cp=p+ 3d

Cp = 2.42 mils & 2.5 mils

% minimum

> leen the mean length and combined standard deviation
of probe-mark size and placement. Minimum pad opening
capability of Probe E using Blade Type needle at 2
mmmgggug&er -travel 1s 2.5 x 2.5 mils.

alia 25TH ANNIVERSARY
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Discussion of Results /
Strengths / Weaknesses

e Phase 4 Result

Minimum BPO Capability Computation for 3 mils Over-travel Settin Formula for Capability:

[3 mils Cp=H+35;whered=(0:2+ 3:2)
| Length
[ Quantiles | [Fitted Normal i
[ Parameter Estimates Given Values:
Parameter E
p = 2.21 mils
6: = 0.18 mils
0:= 0.14 mils

Computation for &:
minimum  1.7800

— Normal(2.214,0.18442)

[ Placement 0 = v (0:2+ 8:2)

0= v 0.18 mils 2+ 0.14 mils 2

0 = 0.23 mils

[Quantiles | [Fitted Normal

100.0% maximum | Parameter Estimates

Computation for Cp:

quartile

Cp=|_|+3ﬁ_

2ol oEEoases Cp = 2.90 mils =~ 3.0 mils

) - i minimum
— Normal(2.34567,0.13589)

» Given the mean length and combined standard deviation
of probe-mark size and placement. Minimum pad opening
capability of Probe E using Blade Type needle at 3

mmmgggugMer—travel iIs 3.0 x 3.0 mils.

alia 25TH ANNIVERSARY
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Discussion of Results /
Strengths / Weaknesses

e Phase 4 Result

Formula for Capability:

Quantiles

Cp=pu+ 356 ;whered = 8:2+ 822)

100.0% maximum

Given Values:

p = 2.24 mils
d: = 0.37 mils
0:= 0.08 mils
0.5%

0.0% minimum ~ 1.1100
— Normal(2.243;

Placemen

e Computation for 3:
[ Quantiles | [Fitted Normal |

v (0:2+ 822)
v 0.37 mils 2+ 0.08 mils 2
0.38 mils

imum 24100 [ Parameter Estimates

2 4100
Type Parametar

Location p
Digpersion o

Computation for Cp:

Cp=p+ 30

Cp = 3.37 mils = 3.5 mils

0.0% minimum

» Given the mean length and combined standard deviation
of probe-mark size and placement. Minimum pad opening
capability of Probe E using Blade Type needle at 4

mmmgggugMer—travel iIs 3.5 x 3.5 mils.

alia 25TH ANNIVERSARY
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Discussion of Results /
Strengths / Weaknesses

e Phase 4 Result

" Prober [Needle Type]Process| Device [Over avel Sttings| Probemark Lengih] Probemark Placement [ Winimum 8PO]
Blade Needle LM124SH [ 2n9 1 03 1 45x45 1
e |BladeMeedle| Probing |LM14SHf 3 ] 221 ] oM | 30x30 |

Blade Needle s 2 | 184 | 0 0d | 28x25 |
Blade Needle asH 4 | 2 | 008 | 35x35 |

» Using Over-travel less than 5 mils, Minimum pad
opening capability of Prober E using Blade Type
needle are less than 3.5 mils. This capability is
meeting the requirement of devices with small pad

opening.

Wiljelm Carl K. Olalia ,5TH ANNIVERSARy
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Discussion of Results /
Strengths / Weaknesses

e Analysis
— Correlation between Over-travel and Probe-mark
Length, Variation and Capability are directly

Overtravel Setting Overtravel Setting Overtravel Setting

Robustness of the process i1s present 1t lower over-travel
setting (2 — 4 mils) will be used iInstead of higher
setting ( 3 -5 mils).

Wiljelm Carl K. Olalia
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Discussion of Results /
Strengths / Weaknesses

e Risk Assessment

~ Capability Analysis

Specification Value Portion % Actual

Lower Spec Limit . Below LSL :

Spec Target . Above LISL 1.6667

Upper Spec Limit 3.5  Total Qutside 1.6667

4 Long Term Sigma
Capability Index LowerCl UpperCl
CP

CPK 0.895 0.766 1.022
CPM

CPL . ) )
CPU 0.895 0.766 1.022

Sigma
Portion Percent PPM Quality
Below LSL . . .
Above LISL 0.3641 3641.2009 4184
Total Qutside 03641 3641.2009 4184 J

Sigma = 0.45728

» There will be an estimated 3641 ppm of probe damage 1f
the current parameter will not be changed to 2 — 4 mils
from 3 to 5 mils

Wiljelm Carl K. Olalia
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Discussion of Results /
Strengths / Weaknesses

e Phase 5 (Control Phase)

— Prior implementation, Change underwent to
management approval. All potential risk related to
change 1In parameter has been discussed and

conside Current Proposed ations.

Needle Type
Overtravel Settings | Overtravel Settings

2 -4 mils
1. Standardization

-Less chance of errors on the part of operators

Pros

2. BPO Capability Improvement
-Better capability BPO capability at 4mils comparedto 5mils Over Travel

3. Quality
-Less chance for PND defectoccurrence

Cons

-None

Wiljelm Carl K. Olalia ,5TH ANNIVERSARy

June 7-10, 2015 2.0-1.5 SW Test Workshop
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Discussion of Results
Strengths / Weaknesses

e Phase 5 (Control Phase)

--m-mmm
| 2 | Y/19/2012737 [PORH1203860] WTeNCVag4oA0s.2| 9954 | 9958  [005| o049 [Nes Il WNone |
| 3 |1/19/201222:43 |[PORH1203%60| WTENCVag4oA00s.02f 9938 | 9958  Joos| o74 |IiNes i None
| 4 [1/20/20121203 [PoRHI203760| WTeNCvasoncs2| 9931 |  9ass  [005| o076 [Wes l None |
| 5 | 1212012147 |PoRH104060| WTeNCVasoA0s 2 @64 | s9ss  Joos| o43 |IiNes il None
n-—m
| 7 | 422/2012052 [PORH1204260] WTENCVA40A00s.02] 972 [ 9958  Joos| oo6 |Iies T None
nmm
n-m-

-
2/11/2012040 __ 4
-mmm
-mm—m
mm—m
1005| o055 [ Wes | WNone |
mmmm
ifmfzoizezsa PORHIATIAE0 WTEMCIRT4A0N.C2] 9984 | 8  loos| o6 [IENesINGne
| 18 [3/10/20122058 [PoRH14R2760] WTEMC307800N.01 | 9984 | 9991  [005| o093 [INes l None |
311/2012338 |PoRH1482860| WTeMC330780N.01] 9982 |  caor  [oos| oso [EENesEINohe
[ 20 [311/20121054[p -m,-—m
| 21 |3/11/20121904 |PoRH4ga060| wTemcasorsooN0t | 93 | sgr  Joos| o47 |IENes Ul None
-mm—m
-m | 052 | ¥es | WNone |
-_lml';l
---—m
| 2% [3/13/20121645 |[poRH14z560| WTeMcao7soN.01 | 9991 | 9991  [005
—-m--—m
EI 311&'2012%0&» [PORHIS13460| WTEMC3303300N.02] 9863 |  e87%  [oos| o047 [Nes Ul None |
-mm—m
WA ISR gl 20 | 3/23/20121859 [Poruisaassol wievimiosaoonot] o088 | 97 loos| o016 | Wes | None |
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Summary/Conclusion

The principal findings of the study were:

e« We can therefore conclude that the Capability
Limitation of Prober E using blade type needle cause
Probe Damage. Most of the trim pad has less than 4
mils pad opening and process only have the 4.5
capability.

e After the Implementation of the change iIn over-travel
setting o N ' mage ppm
has bee

Probe Needle Damage Occurence Trend
(Jan '12-to- WTD)

0
R N R Y

x.

NS oo
) ‘\\)‘Qo ('JC'Q o~ §\ ep
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Follow-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 1s much cheaper.

25TH ANNIVERSA RY
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HOOKE’S LAW EXISTENCE ON
BLADE TYPE NEEDLE AT PROBE
PROCESS
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Introduction

At 1000 ppm, Probe Damage related to Probe Needle 1s
on top of Pareto In terms of On Semiconductor

Philippines wafer scrappage reason.
Probe Scrap per Reason Pareto Jan2011-MTO) |

Cum Percent

Broken Wafer
Bad Trimming
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Scrap Reason
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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)

-
c
[J]
3]
P
[J]
o
S
=]
O

Blade Type Epoxy Type

Needle Type
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Introduction

What 1s Probe Damage ?

e Is a phenomena when a Defect visual aid
part of a die R
specifically at the Pad PT&H?MI
= touc 11z the sea
Area such as Seal Ring ring of the bond

or other metallization : pad
has been damage by the
Probe Needle during
Testing.

. il ’ Expose oxide on

e Probe damage i1s the | the bonding pad
number one visual defect n e -
contributor at wafer
sort process having a
direct impact on yield
and cycle time.

Wiljelm Carl K. Olalia
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Introduction

What are the causes Probe Damage ?

e OSPI Engineering Team Brainstorm using Ishikawa
Diagram for the Possible Sources of Probe Damage.
Specific Factors are came from Man, Machine, Method
and Material.

Wiljelm Carl K. Olalia
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Introduction

What are the causes Probe Damage ?

[ Cause and Effect Diagram

Urcptimi

o0 Needle To Pad ligrmert Setup

Diffeence hcorteclanddnersons. L Poorleede (leaning Techrigue

Faar Wafer Reterence Sefings
Frobe Nezcle Damage

Small Die Size
—— Puor Nesdle Contion Lse
M
» Mis-aligned needle upon building has been i1dentified
as one of the many causes of Probe Damage on wafers.

» The phenomena has been explained by the users that
initially buirld mis-aligned needle that was tweak to
passed the alignment returned to i1ts original position

MIErSe” kN6 as TR F-10)Gofs TRELE ™ W Test Workshop =S




Introduction

What 1s Spring Effect or Hooke"s Law?

e In mechanics, and physics, Hooke"s law of elasticity
IS an approximation that states that the extension of
a spring 1s i1In direct proportion with the load applied
to 1t unless the load does not exceed the material™s
elastic limit.

e« Materials for which Hooke®"s law 1s a useful
approximation are known as linear-elastic or '"Hookean"
MEEY K Mathematically, Hooke's law states that hat
str

F =-kx
where
xis the displacement of the spring's end from its equilibrium position (a distance, in S units:

meters);
F is the restoring force exerted by the spring on thatend (in Sl units: N or kg-m-s2); and kis a
constant called the rate or spring constant (in Sl units: N-m™ or kg-s2).

Wiljelm Carl K. Olalia
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Introduction

Hooke"s Law Application on Materials:

e Objects that quickly regain their original shape after
being deformed by a force, with the molecules or atoms
of their material returning to the iInitial state of
stable equilibrium

« We may view a rod of any elastic material as a linear
spring. The rod has length L and cross-sectional area
A. Its extension (strain) i1s linearly proportional to
its tensile stress | stant factor, the
inverse of its mody @y icity, E, hence,

E

e Steel exhibits linear-elastic behavior 1In most
engineering applications; Hooke"s law 1s valid for i1t
throughout i1ts elastic range (1.e., for stresses below

wiljel | KVAI
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Introduction

Hooke"s Law Application on Probe Needle:

e Probe Needle made-up of Tungsten due to conductivity
for electrical testing of wafers.

e Existence of Hooke"s Law on Blade Needle happened when
a mis-aligned needle was tweak prior or during
Probing.

e Blade Type needle used 1s Tungsten which tend to
return to 1t"s original position after several time
(touchdown count) during Probing.

« Needle tweaking 1s the centering of the needle with
respect to pad. This 1s performed when a probemarks
generated by Needle 1s already on marginal position on
Bond pad. This marginal position will eventually
become mis-align on bond pad causing Probe Needle
Damage on dice

Wiljelm Carl K. Olalia
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Introduction

Hooke"s Law Application on Probe Needle:

Offset probe marks on bond pad due to mis-aligned Probe needle.

Wiljelm Carl K. Olalia
) June 7-10, 2015 #WMMVESKRY - gy Tast Workshop
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Introduction

Hooke"s Law Application on Probe Needle:

Needle position prior tweaking Needle position after tweaking

Probemark position prior tweaking Probemark position after tweaking

Wiljelm Carl K. Olalia
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Introduction
Hooke"s Law Application on Probe Needle:

Meedle position priar tweaking (x1) Needle position after tweaking (x2)

o
oy

-.._-:":q::"'\
- ::'_H. \
k|

I

Mathematically Hooke's Jaw state s that . o o

To summarize, Hooke"s Law or spring-effect on Blade
Needle only exist 1If there 1s a tweaking i1nvolved

because displacement (x) Is zero when no tweaking
involved..

Wiljelm Carl K. Olalia
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Objective/Goals

dTo validate the existence of Spring-Effect
on Blade Type Needle only

d To determine the risk and formulate a
corrective action 1n a form of
recomendation.

d The study only focus on Spring-Effect as
one of the causes of Probe Damage on
Wafer. This only apply to Probe that uses
Blade Type Needle.

Wiljelm Carl K. Olalia H ANNIVERSARy
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Methods/Materrals/Procedur
o

e« Materials 1nvolve on the Study

Serial = -~
fa 1 F - .,
Interface P RD B ER I.-' DuUT \

\_DICE /

A
MAPPERFULL

TTL Interface

Computer cable except
System

ETS

Serial
Interface

wi USB a4 INTERFACE
' BOARD

'ﬁaﬁpﬁﬁ‘ . MAPPER B
utE | | Ful 1 ._ ”EWTU”}
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Methods/Materrals/Procedur
o

e Experiment Condition

1. Experiment has been run as normal Probe Process
without engineering iIntervention.

2. All Probe parameters remains constant throughout
the experiment.

3. Prober that was used during the experiment is Al
condition

4. Probe-card needle tweak 1s newly build while the
non-tweak Is not.

5. The experiment only cover 5 wafers for the data
gathering. That i1nvolved sampling and
randomization.
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Methods/Materrals/Procedur
o

e Experiment Design

Design of Experiment(DOE) PLAN

Validation

Problem S5tatement
eedle is on top of Pareto in terms of On

At 1000 ppm, Probe Damage related to Probe N
Semiconductor Philippines wafer appage reason. Spring-Effect of Meedle has been
oo

considered as one of he many causes.

Objective
To Validate the Existence of Spring Effect on Blade Type Needle

Variables Under Study
LInit of

Dependent Variable(s) o : . Number of - e
Crata Maodelling Type sl Specification Measurement

(Response)

Probemark placement Continuos

Independent Variable(s) s . ) Mumber ’ Unit of
Data Modelling Type of Levels T Measurement

(Factor)

Meedle Condition

Experimental Design/Model

CRD (Completely Randomized Design)
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Result/Relevant
Findings/Key Data

e DOE Result (Normality Test)

— Displacement of Non-Tweak Needle is characterized by a Normal
Distribution

A Moments 4 = Fitted Normal

Mean : 4 Parameter Estimates
Std Dev . . , o o
Std Err Mean 0. i : Earameter Estimate Lowe:r 95% Upper 9._;.:
Upper 9 Mean 1 TrT ) i
quartile  2.46 Lower 959
median N
quartile

minimum
Mote: Ho = The data is from the Mormal distribution. Small

p-values reject Ho.

4 Moments

A Quantiles

— Mormal 2 Mixture
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Result/Relevant
Findings/Key Data

e DOE Result (Equality of Variance Test)

— Using Bartlett Test showing a p-value of less than a=0.05,
Variances (placement consistency) are significantly different.
Displacement consistency of Not-Tweak i1s better.

1 Tests that the Variances are Equal

Mot Tweak Tweak
Meedle Condition

MeanAbsDif MeanAbsDif
Level Count to Median
Mot Tweak 30 0.- 711 0" 0.1 g
Tweak 38 05030462 0.4654403

Test F Ratioc DFHum DFDen p-Value
CrBrien[ 5] 7 237 ] 66 =0001*
Brown-Forsythe a2 27 A 66 =0001*
Levene 12 1 1 66 =.0001*
Bartlett : i ] . =.0001*
F Test 2-sided 137480 37 29 =0001*
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Result/Relevant
Findings/Key Data

e DOE Result (Non-Parametric Test)

— Using Wilcoxon Test showing a p-value of less than a=0.05,
overall means and variance of displacement are significantly
different, Non-Tweak displacement readings and consistency are

bette r. ~|Oneway Analysis of Displacement By Needle Condition

Mot Tweak Tweak
Meedle Condition

Missing Rows
[*| Tests that the Variances are Equal
4 Wilcoxon f Kruskal-Wallis Tests (Rank Sums)

Expected
Level Count Score Sum Score Score {Mean-Mean()/5td0
Mot Tweak 30 1376.00 103 4 206
970.00 17 -4.206

Wiljelm Carl K. Olalia 60
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Result/Relevant
Findings/Key Data

e Probe-mark Displacement Stability of Non-Tweak

— Result of Non-Tweak Needle using Control Chart to monitor the
Probe mark placement (displacement) of non-tweak needle with
respect to touchdown count (time), practically there 1is

stability on alignment since no out of control condition found.
Individual Measurement of Displacement (Non-tweak needle)

UCL=2.740

Avg=2.345

=
o
<
=
@
Qo
s}
o
N
(@]

LCL=1.951

0 I O O
AN O I O
™M 1 O o
™ —
- — <« «

TouchDow n
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Result/Relevant
Findings/Key Data

e Probe-mark Displacement Stability of Tweak

— Result of Tweak needle using Control Chart to monitor the Probe
mark placement (displacement) of tweak needle with respect to
touchdown count (time), practically needle alignment i1s un-
stable on tweak needle since there are out of control
conditions found. There is a data above the UCL, data below
LCL, and 7 consecutive data above and below avg. data. There
IS a hig Al M § gEs original
alignmen W .

Individual Measurement of Displacement (Tweak Needle)

Displacement

Touchdow n
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Result/Relevant
Findings/Key Data

e Probe-mark Displacement Images

— Illustration how tweak needle move back to i1ts original

alignment.
T itk P ||-| Fiohencidk s I:l.l r|u|

L

1188 l-hlq- L—'..

e rEE————————_n

1 |""|:, Al 25060 TD Al S TD A TS0 TD

Boai-Tesak Blesdle Probsnaks Placeman

IH‘J-‘

E,@*"

1 iy L83 redy i
i i 3 —_—1

d -
b | B
T T | — s e p—— '

AL DT Al 25 TD Al S000 TD AR TS T
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Discussion of Results /
Strengths / Weaknesses

e Risk Assessment

— IT the Spring-Effect has not been eliminated,
there 1s an estimated Probe Damage occurrence of

246 p p U1} Parameter Estiates

Type Parameter 5% 5%
Scale a 1.830463: 08929
Shape B
-2logiLikelihood) = 53.509610219902

~| Capability Analysis

Specification Value Portion % Actual
Lower Spec Limit . BelowLSL
Spec Target . Above USL
Upper Speclimit 3312846  Total Qutside
4 Quantile Sigma

Capability
cP

CPK
CPM
CPL :
CPU 1.135

Sigma
Portion Percent PPM Quality
Below L3L ) . .
Above LS 0.0247 246 5564 4984
Total Qutside 0.0247 246 5564 4984
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Discussion of Results /
Strengths / Weaknesses

e Discussion of Result

— Spring Effect only exist at Blade Type needle when
there 1s a needle tweaking happened.

— Needle tweaking perform to adjust misaligned
needle during initial build when 1t was set-up for
the 1st time at Prober.

— Blade Type needle 1s manually buirld and soldered
by the PC personnel. Dummy wafers and old
Wentworth jig i1s the only assurance use by PC
personnel for good alignment. Chances of
misaligned needle at initial build 1s high

Wiljelm Carl K. Olalia
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Summary/Conclusion

The principal findings of the study were:

e There 1s stability on needle alignment of non-tweak
needle. There will be no misalignment of needle that
will cause a Probe Needle Damage during the process.

e On the other hand, There 1s un-stability on needle
alignment of tweak needle. The process condition has
a high risk of needle mis-alignment that will cause
Probe Needle Damage on Dice. There 1s a high
possibility that needle will return to i1ts original
alignment when reach that certain number of

Touchdown. Significant difference on variation of the

2 needle condition will also support the findings
above.

e We can therefore conclude that i1ndeed Hooke’s Law on
blade type needle exists. Existence of Hooke’s Law
(spring-effect) on needle 1s the major factor why

wwﬂW@becmamageagcgqg %ﬂpeﬁaamapp&p%ﬂaﬁgmcame from
wafers processed usina biade tvne need f%
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Follow-On Work

e Probe Shop need to improve the accuracy and precision
of Needle Building for Blade Type.

e There will be no needle tweaking 1If the Probe-mark
generated by the newly build needle are preferable
landed at the center of the pad.

e Probe planarity and angular rotation of ring i1nsert
need to be precise to eliminate the variation of
needle alignment between Prober and Probe Needle.

25TH ANNIVERSA RY
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