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e The DMAIC Model

e What is probe damage?

e The Define phase

e MSA — Measurement of System Analysis

e Analyze Phase — Identification and validation of
KPIVs

e Improve Phase

e Control —Standardization of corrective action
e Revisiting probe damage
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SIX SIGMA

The DMAIC Model
E{;ﬂ‘ I‘ﬁea;s“ﬁ. 4@ Im_prdvﬁq m

Define Opportunity
(What is important?)

Define the
goals of the
Improvement
activity.

Select the
appropriate
responses
(Y's) to be
Improved.
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“ Another wafer for scrap due to probe
damage. We don’t have enough wafers
to support delivery”.

NO. OF SCRAPPED WAFERS

“What probe damage again!!!
Another wafer for 100%
inspection!!”. When will this
end? Huhuhu
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What is Probe Damage?

0 Probe damage is defect induced during wafer probing which exposes the base
metal or touches the pad perimeter / seal ring of the bond pad.

Criteria — Accept any visible gap or the
operator can clearly see that there was no
damage on seal ring of the bond pad vs.
probe mark (including aluminum push-outs).

Criteria — Reject if probemark touches the
seal ring of the bond pad area

5 oxide beneath the bond pad metal
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Why |s Probe Damage a Problem?

PROBE INSPECTION DEFECT PARETO

O Probe inspection defect pareto shows that
probe damage is 92% of the overall defect.

SW Test Workshop - June 5-8, 2016




Why |s Probe Damage a Problem?

Trend Chart of Probe Damage

Probe Damage PPM

O There is an average of 578ppm due to probe
damage
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Why |s Probe Damage a Problem?

Trend Chart of MRB Occurrence

2012 MRB Trend

O There is an average of 16 lots/
month being put on hold due to
MRB caused by probe damage

14
l |
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Project Selection

Project
Description

Project Charter
Project Impact

Define Phase
Summary

I Measure
l Analyze

I Improve
I Control

Project Charter - Team Composition

Leader:

Glenn Placido

Project Manager

Defines & Supports
the Project

—

Project Champion:
Teody Estrada/
Raquel dela Cruz
Boris Bastien

Process Owner/s:

Sherwin Gan
Enan dela Cruz
Dondon Montero

Process
Experts

Probe Damage

Reduction at Sort

Owner of the
Improvement Actions

Team Members:

1. Jonah Capua

2. Vangie Ocampo

3. Betong Paglinawan
4. Ryan Sangeles

5. Maan Lugar

Financial Validation
& Tracking

L

Financial Representative:

Anna Dichoso
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Project Selection

Project
Description

Project Charter
Project Impact

Define Phase
Summary

Measure

Analyze

Improve

Control

Business Case

 Probe damage is the number 1 visual defect contributor at wafer sort. Yield and
cycle time is affected due to this problem.

Problem Statement

* Probe damage is a consistent top defect at wafer sort with an average ppm of
578. the number 1 visual defect contributor at wafer sort. Yield and cycle time is
affected due to this problem. There is also an average of 16MRB per month.

Project Metrics

 Probe damage PPM
«  Number of MRB occurrence

Goal Statement

* Reduce probe damage PPM by 50% from 578 to 289
« To reduce MRB occurrence by 75% due to probe damage from an average of 16
per month to 4 wafers per month.
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Macro Map (SIPOC)

Project Selection

Project Supplier Input Process Output Customer

Description

Project Charter

Project Impact Wafer fab Unsorted Wafers Wafer Probing Sorted wafers Assembly

Define Phase ;
Summary Pr_obe Card Probe Card 1 :A_‘ 2 Customers
Maintenance i ﬁ

l Measure Probe card

build Probe Needle

l Analyze Equipment

k Prober
Maintenance

l Improve

l Control

~ A1
. - Bak’e > - Inspection (.)ff.-"n Packaging
loading i (125’c) / . inking

Process steps highlighted are the focus of this project
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SIX SIGMA

The DMAIC Model
E{;‘ I‘ﬁea% 4@ Im_prdvﬁq W

Define Opportunity Measure Performance
(What is important?) (How are we doing?)

Define the Measure the
goals of the existing
Improvement system.
activity.

Gather data
Select the to measure
appropriate and verify
responses the response
(Y's) to be variable --- the
improved. problem or

Improvement

opportunity.

SW Test Workshop - June 5-8, 2016




Final outgoing inspection (FOI),
consistency and effectiveness as well as
its miss rate and false alarm rate were
checked.
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l Define

KPOV
Macro Map (Output or Response MSA Method Criteria Actual Result Remark/s

(SIPOC) Variable)
KPOV
Characteristics Probe Damage Consistency = 90% #1=96.61%

Measurement #
Systems Analysis

.

Capability

Analysis Effectiveness (Individual

Measure Phase S
Summary :
3= 98.31%
94.92%
Anal
| Analyze #1=1.89%

#2= 0.38%

l Improve #3=1.52%

False Alarm Rate #1=0.0%

I Control # 2=0.0%

#3= 0.0%

Interpretation:
» Consistency and Effectiveness passed the Attributes MSA criteria.
= All three operators were able to detect probe damage.
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SIX SIGMA

The DMAIC Model
E{;ﬂ‘ I‘ﬁea;s“ﬁ. 4@ Im_prdvﬁq m

Define Opportunity Measure Performance Analyze Opportunity
(What is important?) (How are we doing?) (What is wrong?)

Define the Measure the Analyze the
goals of the existing system to
improvement il system. identify the
activity. causes or

Gather data gaps.
Select the to measure
appropriate and verify Find the
responses the response relevant X's.
(Y's) to be variable --- the
improved. problem or

Improvement

opportunity.
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Identification of KPIVs

Based on the process mapping and fishbone diagram, the team identified 144
KPIVs that will contribute on Probe Damage.

The team decided to select and prioritize 78 KPIVs out of 144 identified KPIVs. The
selection and prioritization was based on the impact to Probe Damage. After
combining similar KPIVs, the team came up with 15 validation plans.

Validation of KPIVs

After thorough validation and hypothesis testing conducted all 15 KPIVs
are identified to be valid.

Therefore, the significant and valid KPIVs are now to be addressed in
Improve Phase.

£ r 1L
: fine ‘ Meaﬁ lﬁa-g J_r?prpv:.W
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Define

l Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

Wafer

loading (125’c)

| | Prcduc':ion e

€D Lcadcassetie |

Relocate prober | : :
{production

? J, | waf]a r)
Install PCand LB | o W

] Prober loads
Dock test head | the wafers

. T
? Load KLA/BCP | G

4 probecard

Load cc wafer

Soak probecard |

!

Setz-ht and
overdrive

9 Unload cc wafer
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| Perform probe
markcheck

o' Using 5 sample
dice {cross
pattern)

Checktheta
alignment

Is there theta

— alignment
Y . issue?

IN

heckprober XY
shift

1

Isthere
prober XY
shiftissue?

Y

° Endorsefo

——== prober tech for
repair

Off-line

inking Packaging

Proceed
production run

eedle cleaning
(KLA define)

7

° Operator
Inspection (start

of the shift;

change of

peripherals;

every 1=t, gt

wafer)

Auto probe mark
inspection

e

Cwer
rejection?

Perform
Isolation




Supplier Input Process Output Customer
o ProbeCard Build o ProbeCard PFrobecard needle free of debris Production
o Prober Maintenance o Prober
o FAB o Wafer
o Loadboard Maintenance o Loadboard Needle clesning
o ITS o Cleaning material (KLA defing)
o Prober Maintenance o Cleaning material
o Operation replacement procedure
o KLA o Operator
o Cleaning Frequency
W
° Operator
Inzpection (start
of the shift;
change of
peripherals;
every 1% 6%
wafer)
v
Auto probe mark
inspection
|
o ProbeCard Build o ProbeCard Gross rejection/equipment problem resolved.  |Production

o Prober Maintenance

o FAB

o Loadboard Maintenance
o Operation

o Operation

o Prober Maintenance

o Prober

o Wafer

o Loadboard

o Inspection method
o Operator

o Maintenance
troubleshooting guide
during isolation and
endorsement to
production

" e

Performlsolation




Define

l Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

SOP Violation

» SOP on soak time not being
followed

* Doing shortcut during setup

« Ignoring PMI

* Inline inspection not being performed

Contaminated/dirty needle tip

Wafer alignment problem

XY Table shift

XY Table is out of
tolerance

Chronic
Probe
Damage

Probecard condition
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| Define Validation Plan for Shortlist
l Measure C&E Matrix E Matrix (Sele

Microsoft Office
zel 97-2003 Workshi

Identification of
KPIVs

Prober

Prioritization of

: Identified 144 KPIVs after thorough process

D Prober
Validation Plan

for KPIVs nstall Nobecard and \ |Probecard : mapping and root cause anaIySiS

Logdboard Loadboard
Results and

Analysis: \'Ia'ntenan:e
- Graphical, and/or Frigher scted
- Statistical Dock Tekt Head

th\\iard Physical condition Yisually goed 0 ] Selected

Analyze Phase Maintknance skills in test head dacking no specs... 0 g Selected
Summary

Frober 0 Selected
Load KLA|BOP Probecar 0 0 Selected

Maintenne Shortlisted 78 of 144 KPIVs f Selected

Prober Selected

—— after prioritization : —

Control Soak Probecard Operator 0 Selected
Maintenance 44 |BOPDISK updated with label {device 0 Selected
Standard wafer replenishment

standard Wafer Condition of standard wafer 0 Selected
procedure,

Improve

Selected

15 Validation Plans o P

et - erdbiv N 0 Selected
Setz-ht and overdrive ength

) n Yisually goed - Probemark is R .
Physical condition . 0 0 Selected
acceptable as per criteria.
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l Define
l Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

KPIV Plan

Input

Characteristic of Input (KPIV)

Hypothesis

Validation Plan

Equipment
(Prober)

(Operational Condition of prober.

Prober XY shift will increase if prober was relocated.

\Validate if XY shift will increase after prober movement.

Equipment
(Prober)

Operational Condition of prober.

Using a defective prober footings will cause planarity problem and
can induce probe damage.

\Validate effect of a defective footings on probemark

Equipment
(Prober)

Operational Condition of prober.

Card relative Z-ht and overdrive does not have effect on the
lprobemark size.

ITo validate effective card relative Z-ht; and overdrive which can
induce minimum probemark

Equipment
(Prober)

Operational Condition of prober.

"Model not found" and "auto focus error" will induce probedamage if
not properly corrected.

\Validate effect of the ff errors, model not found, and auto focus
lerror on the probemark.

Equipment
Prober)

(Operational Condition of prober.

ncorrect soak time will have effect on probemark size

\Validate effect of soaking on the probemark (10min auto-soak)

Operator

Soaking procedure.

Incorrect soak time will have effect on probemark size

\Validate effect of manual soaking on the probemark (10min- PC-
PREHEAT 2 HRS PROBER SOAK FOR INITIAL SETUP)

Method

Inspection procedure and equipment repair

Procedures is not yet robust or is not yet define during :
* Prober relocaton

* PC/LB installation

¥ test head docking

* Standard wafer replenishment

e Al o

\Validate specs if being followed in actual :
* Prober relocaton checklist/guide prior endorsement to
production
* PC/LB installation
* test head docking

@ e el Lserd A el

15 Validation Plans

rdrive
ent problem

hift problem

ir

* Probemark inspection criteria
* Inspection of probecard needle prior use

* skills in Equipment isolation
* Probemark inspection criteria
* Inspection of probecard needle prior use

Probe Csrd

In good condition

Using out of spec screws in PC stifener (ELTESO PC) can induce probe
damage.

\Validate Effect of using out of screws can induce probe damage.,

BOP Disk

Updated and with label

Loading an wrong/not updated BOP disk can cause probe damage

\Validate effect of using a wrong / not updated BOP disk

Prober

Operational Condition of prober.

Uncalibrated cleaning unit height can smash the probecard and
leventually leads to probe damage.

Effect of using uncalibrated cleaning unit height

Cleaning material|Lapping paper

Replacing the cleaning material incorrectly will have bubbles and
eventually mis-aligning the needle during needle cleaning.

Effect of wrong replacement if cleaning material

ICleaning material|Lapping paper

IAccumulation of debris on the probe needle can cause probe damage.

Effect of debris on the probe needle.

Cleaning material|Lapping paper

\Worn out cleaning material will not be able to sufficiently clean the
lprobecard needle and eventually causes probe damage.

Effect of using worn out cleaning material

Method

Probe oprating procedure

Probecard

Leaning on the test head and removal of cable on cable setup will

nduce probe damage.

Effect of leaning on the teast head and removal of cable while
longoing test.

Probecard with planarity issue can cause probe damage.

\Validate effect of using probecard with planarity issue.

SW Test Workshop - June 5-8, 2016




l Define
l Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

l Improve
I Control

Input

Characteristic of Input
(KPIV)

Hypothesis

Validation Plan

Validation Result

Equipment
(Prober)

Operational Condition of
prober.

Prober XY shift will increase if prober was relocated.

\Validate if XY shift will increase after prober movement.

VALID

Equipment
(Prober)

Operational Condition of
prober.

Using a defective prober footings will cause planarity
problem and can induce probe damage.

alidate effect of a defective footings on probemark

VALID

Equipment
(Prober)

Operational Condition of
prober.

(Card relative Z-ht and overdrive does not have effect on the
probemark size.

ITo validate effective card relative Z-ht; and overdrive which can induce
minimum probemark

VALID

Equipment
(Prober)

Operational Condition of
prober.

""Model not found" and "auto focus error" will induce
probedamage if not properly corrected.

alidate effect of the ff errors, model not found, and auto focus error on
the probemark.

VALID

Equipment
(Prober)

Operational Condition of
prober.

Incorrect soak time will have effect on probemark size

\Validate effect of soaking on the probemark (10min auto-soak)

VALID

Operator

Soaking procedure.

Incorrect soak time will have effect on probemark size

alidate effect of manual soaking on the probemark (10min- PC- PREHEAT|
2 HRS PROBER SOAK FOR INITIAL SETUP)

VALID

Method

Inspection procedure and
lequipment repair

Procedures is not yet robust or is not yet define during :
* Prober relocaton

* PC/LB installation

* test head docking

* Standard wafer replenishment

s a1 L

alidate specs if being followed in actual :

* Prober relocaton checklist/guide prior endorsement to production
* PC/LB installation
* test head docking

* Standard wafer replenishment procedure.

AL oAl e TR

VALID

KPIVs

* Equipment isolation
* Probemark inspection criteria
* Inspection of probecard needle prior use

* Probemark inspection criteria
* Inspection of probecard needle prior use

Probe Csrd

In good condition

Using out of spec screws in PC stifener (ELTESO PC) can
induce probe damage.

alidate Effect of using out of screws can induce probe damage..

BOP Disk

Updated and with label

Loading an wrong/not updated BOP disk can cause probe
damage

/alidate effect of using a wrong / not updated BOP disk

Prober

(Operational Condition of
prober.

Uncalibrated cleaning unit height can smash the probecard
land eventually leads to probe damage.

Effect of using uncalibrated cleaning unit height

Cleaning
material

Lapping paper

Replacing the cleaning material incorrectly will have bubbles
land eventually mis-aligning the needle during needle
cleaning.

Effect of wrong replacement if cleaning material

Cleaning
material

Lapping paper

IAccumulation of debris on the probe needle can cause probe
damage.

Effect of debris on the probe needle.

Cleaning
material

Lapping paper

\Worn out cleaning material will not be able to sufficiently
clean the probecard needle and eventually causes probe
damage.

Effect of using worn out cleaning material

Method

Probecard

Probe oprating procedure

Leaning on the test head and removal of cable on cable setup

ill induce probe damage.

Effect of leaning on the teast head and removal of cable while ongoing
test.

Probecard with planarity issue can cause probe damage.

alidate effect of using probecard with planarity issue.
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Define

l Measure Characteristic of Input (KPIV) Hypothesis Validation Plan

Operational condition of Prober XY shift will increase during equipment| Using t-test validate increase on prober
prober relocation XY shift during prober relocation.

Identification of After 1st Prober Relocation After 2nd Prober Relocation After 3rd Prober Relocation

KPIVs * = Onwary Anatysis of X MEASUSE fy CONMTION
iy -

[ Dy Aty i X LA ihy RN TN

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

Conclusion: The above test results showed that during the first relocation, there is no significant difference in the X
and Y probe mark shifts. In the succeeding two relocations, there was no significant shift in the Y axis still, BUT for the
X axis the shift now became very significant Therefore the identified KPIV is VALID.

SVV 1COL VWOUIKDSIIVUP = JUIIC 570, £Z4U10




l Define
l Measure Characteristic of Input (KPIV) Hypothesis Validation Plan

Operational condition of Using defective prober footings will cause Using t-test validate planarity using good
prober planarity problem and can induce probe vs defective prober footing.
damage.

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and .
Analysis: ] ——
- Graphical, and/or
- Statistical

Defective Footings Good Footings Defective Footings Good Foaotings

Analyze Phase Foatings Condtion

Footings Concdition
Summary

v Oneway Anova v Oneway Anova
v Summary of Fit v Summary of Fit
Rsguare 0.94999 Rsquare 0.636541
Adi Reguare 0.948E673 Al Reguare 06786
Im prOVe Root Mean Sousre Error 3.949443 Root Mesn Sguare Error 2059276
Mean of Response 31.4025 Mean of Response 208375

Ohservations (or Sum Wigts) 40 Dhaervations (or Sum Wits) 40
¥t Test ¥/t Test

Control Good Foatings-Defective Footings Good Footings-Defective Footings
Azzuming equal variances Aszzuming equal variances

Ditference -33.555 t Ratio -26.8671 Difference -5.8450 t Ratio -9.1293
St Err Dif 1249 DF 38 Sted Err Dif 06512 DF 38
Upper CL Dif <3027 Probe=ft|  0.0000* Upper CL Dif -4 G267 Probo=ft|  =0001*
Lower CL DIt -36.083 Prob=t 1.0000 e Lower CLDIf 72633 Prob =t 1.0000
Confidence 095 Prob=t 00000*% | 40 30 -20 10 @ 10 20 30 40 Confidence 085 Prob =t =000 |

v Analysis of Variance v Analysis of Variance

Source DF  Sum of Sguares  Mean Scuare F Ratio _P Source DF  Sum of Sguares  Mean Sguare F Ratio
Footings Condition 1 11259.380 112394 7218410 Foatings Condition 1 353.43025 333430 833440
Errar 38 592.730 156 Error 38 161.14330 4241

C. Total 349 11852110 C. Tatal 39 214 57375

Conclusion: Result shows that there is a significant difference in the X and Y shifts when using good footings vs
defective footings. Therefore the identified KPIV is VALID.
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Define

l Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

KPIl\“/oPIa m Characteristic of Input (KPIV) Hypothesis Validation Plan

Operational condition of
prober

Card relative Z ht and overdrive does not
affect probemark size.

Using DOE to check effect on probe
mark size of different z ht and overdrive

setting

Objective: To verify effect of card relative z ht and overdrive on probe mark size.

1]

Photo at left
show is the
result of
simulation in
which the probe
mark length
(samples in red
box) is much
bigger and
longer
compared to a
normal probe
mark size.

Conclusion: Setting of card relative z height is critical as this will dictate the needle cleaning height, As Z height
increases needle cleaning height also increases. This will cause probe card to smash and eventually probe damage will

occur. Therefore the identified KPIV is VALID.
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Define

KPIV Pla . _ .
l Measure m Characteristic of Input (KPIV) Hypothesis Validation Plan

Wafer Operational condition of “Model not found" and "auto focus error" will | Validate effect of the ff errors, model not
prober induce probe damage if not properly found, and auto focus error on the
corrected. probemark.

IKdP‘i{‘,tS‘ﬁca“m i Objective: To verify if “Model not found” and “auto focus error” will induce probe damage if not properly
corrected.

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

Conclusion: Although “Model not found” error was not replicated during the validation, the team still consider this as
valid since “Model not found” error is due to probe card vs prober theta alignment and corrective action to address will
be define. Therefore the identified KPIV is VALID.
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l Define
l Measure ) Characteristic of Input (KPIV) Hypothesis Validation Plan

Operator | Soaking Procedure Incorrect soak time will have effect on Using DOE validate effect of soaking on
probemark size the prObemark (10m|n— PC- PREHEAT 2
HRS PROBER SOAK FOR INITIAL SETUP)

vacation of (prober soak — 2hrs; PC soak- 10min) on probe mark size and position.

Prioritization of -
KPIVs ABDEHIESE L B B ? e MmEr P+ BSSHO Device

| P starter |2 403 Factorial ¢
5 e Pl Fact| =0 Poctort Probe Card pre hest | Sosk time Temp

Va|ldat|0n Plan H 43 Factorial [ie;\g;d 433 Factorial|[ -+ (miny (hrs) Probe hark S\ze.
for KPIVs

Probing duration
test time

Results and
Analysis:

- Graphical, and/or

S X (um) ¥ ()
- Statistical : Prober shift 2 2
Analyze Phase : Drmiarzazs Offset (less -

= Columns First Diel |FirstDie 2 . LastDiel | LastDie 2 .
Summary ‘CE.”) = : 10mins PC soak prober shift) prober shift)
X (pm} ¥ (pm}

OO e : X 6.2 20.3 12.1 6.2 24.2 -16
CRELUERES 3 ¥ 9.9 15.7 -3.8 9.9 15.1 -3.2
l Improve .
: Prober shift 4 2
I Control - 2 prober soak/ i . i i Offset {less . . Offset (less
= First Die 1 |First Die 2 LastDiel | LastDie 2

o~ - Smins PC soak prober shift) prober shift)
IS : X 4.5 36.5 14 56.5 37.1 15.4

Selected .
:ﬁg‘:‘“ - ¥ 33.1 31.4 -0.3 29.6 34.9 -3.3
Labeliedt 2

Conclusion: Result shows that prober soak and PC soaking is required as this affects the probe mark size and position
which can lead to probe damage. Probe mark size and position will increase as PC soak time increases. Therefore the
identified KPIV is VALID.
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l Define

l Measure

KPIV PI . . . N
m Characteristic of Input (KPIV) Hypothesis Validation Plan
7 Method Inspection procedure and Procedures is not yet robust or is not yet Check specs if procedure are existing.
equipment repair define

Objective: To verify if there is an existing procedure define during

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Prober relocation — No procedure

PC/LB installation - No procedure

Test head docking — No procedure

Setting z-ht and overdrive — With procedure.

Inspection methodology to detect theta alignment problem. No procedure.
Inspection methodology —With procedure but needs to be enhanced.

Theta alignment problem. — With procedure but needs to be enhanced.
Detect prober XY shift problem — With procedure but needs to be enhanced.
Correct prober XY shift problem — With procedure but needs to be enhanced.
Methodology after equipment repair — With procedure but needs to be enhanced.
Probemark inspection criteria — With procedure but needs to be enhanced.
Inspection of probecard needle prior use — With Procedure.

Different criteria at probe card build vs production - No procedure.

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

Conclusion: There are no procedures define on some of the critical activities above. For those identified with
procedures, further enhancement needs to be done to increase detection of the problem. Each operator/technicians
have their own procedures based on their experiences thus can result to poor detection of probe damage. Therefore
the identified KPIV is VALID.
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Define

Measure KPIl\“loPIa m Characteristic of Input (KPIV) Hypothesis Validation Plan
Method Probe card in good condition. | Using out of spec screws in PC stifener Validate Effect of using out of screws can
(ELTESO PC) can induce probe damage. induce probe damage..

Objective: To verify if using out of spec screws in PC stiffener can cause probe damage.

Identification of
KPIVs : -

Using PC with standard screws
Prioritization of

KPIVS - - L — - - —_— - ..- il'n¢1 ] I.q - - mq?
o S - ; - 1

Validation Plan - _ ., _. :

for KPIVs U e &R 4
BB BER BN TN L

Results and -

Analysis:

- Graphical, and/or

- Statistical

Analyze Phase
Summary

Improve Correct screw Incorrect screw

Control y g X '8 \L \l/

—
—
—
——
=
—
——
——
——
———
———
———
——
—

i : A TILWR AL 8 ¥
Conclusion: The PCB is not mounted floating on the stiffener. The root cause of this is the fact that not the special
ELTESO screws are used to mount the PCB, standard screws (see picture ELTESO screws. Left is the correct screw, right
is the out of spec screw). As a result the PCB is not floating and the expansion due to the temperature is driving the
needle movement. Therefore the identified KPIV is VALID.




Define

l Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

KPIl\“/oPIa m Characteristic of Input (KPIV) Hypothesis Validation Plan
BOP Disk Updated and with label Loading of wrong/not updated BOP disk can Validate effect of using a wrong / not
cause smash the probecard and eventually updated BOP disk
causes probe damage

Objective: To verify if using wrong/not updated BOP disk can cause smash probecard and eventually causes
probe damage.

Inspection result after simulation

iy

EEEFITEE

Conclusion: Incorrectly loading a BOP disk causes smash probecard, however, during validation, probe damage was not
induced. This however does not mean that this probe damage will not happen thus the KPIV is VALID.
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Define

Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

KPIl\“loPIa m Characteristic of Input (KPIV) Hypothesis Validation Plan
10 Probe Card | Probe card in good condition | Use of Sodium Hyroxide can cause weakening | Check historical data .
of probe needle which can lead to needle
misalignment and eventually probe damage..

Objective: Check historical data of probe card using sodium hydroxide and duralco epoxy.

OWICA PC with SN 081998 uses NAOH and Duralco and encountered
misalign needle on the middle of the lot.

Conclusion: Sodium Hydroxide is the chemical used during needle etching. Application of this chemical is subjective
and operator dependent while use of Duralco epoxy does not effectively hold the needle of the probecard. This
eventually weakens the needle and will cause premature needle misalignment. The KPIV is therefore VALID.
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Define

KPIV Pla . _ .
l Measure m Characteristic of Input (KPIV) Hypothesis Validation Plan

Cleaning Updated and with label Replacing the cleaning material incorrectly Validate effect of bubble during lapping
material and worn out cleaning materials will paper replacement can cause probe
eventually mis-align the needle during needle | damage.
cleaning.
Identification of
S Objective: To verify effect of wrong replacement of cleaning material and use of worn out cleaning material can

Prioritization of induce probe damage.
KPIVs :

Validation Plan
for KPIVs

Results and
Analysis:

:Straat?srliicczll, and/or | () | Needle misaligment after needle Cleaning
L A £ : : -1 E=% using worn out needle cleaning material.

Analyze Phase
Summary

Improve

Control

Conclusion: Replacing cleaning material without removing the original cleaning material will cause needle to smash
due to additional 100um overdrive and consequently probe damage will occur. Using also an already worn out
cleaning material will cause needle misalignment. The KPIV is therefore VALID.
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Define

l Measure

KPIl\\lloPIan Characteristic of Input (KPIV) Hypothesis Validation Plan
13 Cleaning Lapping Paper Accumulation of debris on the probe needle | Validate effect of accumulated debris on
material can cause probe damage. the probecard needle

Objective: To validate if accumulated debris on the probecard needle can induce probe damage.

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and g -
Analysis: _— Accumulation of dirt

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Note : Photo taken underhigh powerscope

Improve

Control

Conclusion: Result shows that probe damage will occur if there is an accumulated dirt/debris on the probecard needle.
The size and location of the probe damage coincides with that of the debris on the probecard needle. The KPIV
therefore is VALID.
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Define

Measure

Identification of
KPIVs

Prioritization of
KPIVs

Validation Plan
for KPIVs

Results and
Analysis:

- Graphical, and/or
- Statistical

Analyze Phase
Summary

Improve

Control

KPIl\\lIOPIan Characteristic of Input (KPIV) Hypothesis Validation Plan
14 Method Probe operating procedure Leaning on the test head and removal of cable | Effect of leaning on the test head and
on cable setup will induce probe damage. removal of cable while ongoing test.
Objective: To verify if there is an effect on leaning on the test head and removal of cable while ongoing test will

induce probe damage.

Before reseating of cable — No probe damage seen on the
bond pad

After reseating of cable — Probe damage seen on the
bond pad

Conclusion: Result shows that after reseating the cable, probe damage occurred. Therefore the identified KPIV is
VALID.

SW Test Workshop - June 5-8, 2016



Define

l Measure Hypothesis Validation Plan

Probecard with planarity issue can cause Validate effect of using probecard with
probe damage. planarity issue.

Identification of
KPIVs Chi-Squared Test

Prioritization of
RETl= 32samples

Validation Plan ; . . E 0.£0
for KPIVs Ho : Probe damage (planar) =Probe damage (Non-planar) =

Results and Ha @ Probe damage (planar) not = Probe damage (Non-planar]

Analysis: 0o
- Graphical, and/or p-value < 0,0001 Nar-Flansr Flaner

- Statistical Probecerd State

Mosaic Plot

1.00

075

0.2 Mo Sersich

Analyze Phase . . - :
Summary Reject Ho @ 95% confidence level Test ChiSguare  Prob=ChiSy

ik eli i0 44 361 =000+
The occurrence of probedamage is significantly different Pearson 52000 = 0001*

hetween planar and non-planar probe card
Improve

Summary of Result :
Probecard State | Mo Probe Damage | With Probe Damage

MNon-Planar 0 16
Planar 16 0

Control

Conclusion: The result in the summary table is so convincing that even without the Chi-squared test one can
confidently state that non-planar probe card is conclusively inducing probe damage. The KPIV therefore is VALID.
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SIX SIGMA

The DMAIC Model
E{;ﬂ‘ I‘ﬁeagﬁ. 4@ Im_prdvﬁq W

Define Opportunity Measure Performance Analyze Opportunity Improve Performance
(What is important?) (How are we doing?) (What is wrong?) (What needs to be done?)

Define the Measure the Analyze the Improve the

goals of the existing system to system.

improvement il system. identify the

activity. causes or |ldentify ways
Gather data gaps. to eliminate

Select the to measure the gap.

appropriate and verify Find the

responses the response Qi relevant X's. Reduce

(Y's) to be variable --- the variability or

improved. problem or eliminate the
Improvement cause.
opportunity.
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Corrective / Preventive Actions

Implementation of a more robust and efficient set-up methodology to
determine if there is an equipment or probe card issue prior running the
complete lot shows early detection of issues.

Implementation of XY bracket during prober relocation also shows
effective methodology when transporting one prober to another tester.

Use of POR screws on ELTESO probe card likewise eliminate probe
damage caused by probe card expansion when subjected to high temp.

Implementation Result

Significant improvement was observed after completion and partial
implementation of a defined corrective actions.
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Define

Measure

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Control

KPIV 1 Operational
condition of prober
after equipment
relocation.

KPIV 2

Using defective
prober footings will
cause planarity
problem and can
induce probe
damage.

KPIV 3

Incorrect card
relative z height
and over drive can
cause probe
damage

KPIV 4 “Model
not found” and
“auto focus error”
will induce probe
damage if not
properly corrected.

SW Test Workshop

a. Enhance equipment buy-off
prior MFG acceptance
(production use).

Do one time checking of all
prober footings.

a. Enhance procedure during
setting of card relative z
height.

Generate OCAP for this prober
error.

1.1. Enhance equipment
buy-off prior MFG
acceptance (production
use).

1.2. Use bracket during
transfer of probers to
support XY prober arm
during relocation.

1.1 Do one time checking
of all prober footings.

1.2 Include checking of
prober footings on the PM
checklist

1.1 Enhance procedure
during setting of card
relative z height.

1.1 Generate OCAP for
this prober error.

1.2 Qualify PCB theta jig
with tighter specs.

June 5-8, 2016

Validated Qulck Wmls
m KPIVICause Permanent Action/s Responsible/ Completion Date

Six Sigma Team/
Done

Deployment (Maan L)/ Done

Rod Salmorin/
Done

Bert Bugarin / Done

Rod Salmorin/Done

Glenn Placido/Done

Glenn Placido / done.

Enan dela Cruz/ Done




Define

Measure

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Control

Validated Qunck WII'I/S
m KPIVICause Permanent Action/s Responsible/ Completion Date

KPIV 5,6 Incorrect
soak time have
effect on probe
mark size and
position.

KPIV 7
Procedure is not
yet robust/define

KPIV 8

Use of incorrect
screws in PC
SNENES
(ELTESO PC)
can induce
probe damage.

KPIV 9
Loading an
incorrect / not
updated BOP
disk can smash
the probe card
and eventually
cause probe
damage.

a. Remove manual soaking
by integrating soaking
time on the prober to
tester interface

Generate specs for non
existing procedures.

Enhance existing
procedure to improve
detection of defects

Do one time check of all
ELTESO PC if using
standard screw.

a. Eliminate the use of BOP
disk. Use prober to tester
interface to set up the
cleaning unit height per
device requirement.

SW Test Workshop

1.1 Remove manual soaking
by integrating soaking
time on the prober to
tester interface.

1.1 Generate specs for non
existing procedures.

1.2 Enhance existing
procedure to improve
detection of defects

1.1 Do one time check of all
ELTESO PC if using
standard screw.

1.2 Perform inspection using
filler gauge.

1.1 Eliminate the use of BOP
disk. Use prober to tester
interface to set up the
cleaning unit height per
device requirement.

Sherwin Gan/Done.

Six Sigma Team/Done

Sherwin Gan/Done

Enan dela Cruz/ Done

Enan dela Cruz/ Done

Rod Salmorin, Sherwin Gan/Done
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Define

Measure Validated Quick Win/s
m T (Containment Action/s) Permanent Action/s Responsible/ Completion Date

Analyze KPIV 10 Implement gel pad 1.1 Implement gel pad Enan dela Cruz/ Done
Use of Sodium during needle etching. during needle etching.
Hyroxide and old
type epoxy Use of Pelnox epoxy
(Duralco) can
Corrective / WEELCIRITE
rrectv
Preventive probe needle
Action: which can lead

- DOE, and/or to premature
- Poka-Yoke need'e

Implementation misalignment .
RE 1.3 |mp|ement touchcount Enan dela Cruz/250k TD/Done

Improve Phase monitoring on every
Summary probecard on high runner
devices

1.2 Use of Pelnox epoxy (on
high temp PC Enan dela Cruz/ As per rebuild./Done

KPIV 11,13 a. Used gel pad/lapping 1.1 Used gel pad/lapping Vangie Ocampo / Done
Use of worn out paper should be paper should be endorsed to

cleaning material endorsed to line line supervisor prior

and incorrect supervisor prior replacement of new one.

replacement of replacement of new one.

cleaning material

can cause probe

damage.

Control

KPIV 12 Do online cleaning every 1.1 Do online cleaning every
Accumulated middle of the lot for middle of the lot for
debris on the devices devices

probe card

needle causes

probe damage.
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Define

Measure

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Control

KPIV 14

Leaning on test

head and

removal of cable
on cable setup

KPIV 15
Probe Card
Planarity

a. Put warning sign “Do not
lean on test head” for OH
setup.

b. Establish procedure for
proper removal and
installation of cables/PC on
cable setup.

a. Establish procedure /
criteria to detect probecard
planarity issue during initial
setup. Establish criteria.

SW Test Workshop

1.1 Put warning sign “Do not
lean on test head” for OH
setup.

1.2 Establish procedure for
proper removal and
installation of cables/PC on
cable setup.

1.3 Vacuum Docking

1.1 . Establish procedure /
criteria to detect probecard
planarity issue during initial
setup. Establish criteria.

Validated Qunck WII'I/S
m KPIVICause Permanent Action/s Responsible/ Completion Date

Glenn Placido / Done

Glenn Placido/ Done

Rod Salmorin — Done.

Glenn Placido / Done.

June 5-8, 2016




l Define
l Measure
I Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

l Control

Enhance equipment buy-off and use of bracket during transfer of prober.

Process

Buy-off after prober
transfer

Transfer of prober from
one tester to another.

After

Theta check using naked Theta check but with
eye. actual measurement of
XY deviation.

Before

Does not use brackets
during transfer of
prober.

~ gmshboitsngsM
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l Define

l Measure
Enhance equipment buy-off and use of bracket during transfer of prober.

l Analyze
Process Before After

Transfer of prober from  No checking of prober Checking of prober
Q Corrective / one tester to another. footings condition. footings prior

Preventive
Action:

- DOE, and/or equipment
e endorsement.

O Implementation
Result

O Improve Phase
Summary

Control
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l Define
l Measure
I Analyze

Process

Initial setup

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Ongoing probe.

l Control

Before

Checking of probe mark is
done visually.

No checking of theta.

Checking of probe marks
after equipment
intervention, start of shift is
done using cross pattern.

No procedure define when
encountered “Model not
found” and “Auto-focus
error”.

Inspection every 6t wafer is
triggered manually.

After

Checking of probe mark is
measured if within spec.

Checking of theta.

Checking of probe marks
after equipment
intervention, start of shift is
done using the last die that
was used.

Define OCAP when
encountered “Model not
found” and “Auto-focus
error”.

Inspection every 6t wafer is
triggered by the interface.




Define

Measure

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Control

THETA SHIFTING CHECKING PROCEDURE PRIOR PRODUCTION RUN:
Target Device: ALCA, H5BA, 19791

Requirement, when to do?

Operator to perform theta shifting checking every setup, new lot and next
lot.

For relocated Prober, Operator to indicate in the sort card that the prober
tobe used was newly relocated

Step by step Procedure:

1

Perform Theta shifting check using fresh wafer before probe by inducing
probemark on 4 pts {top to bottom,left to right)

(Left to right) {Top to bottom)

IMieasure the theta XY shift, acceptable measurement should be (=/<Sum)
Record the value on the Sort setup sheet and coordinates of the dice.
Use the upper left corner bonding pad of the die as reference

MNote: For OMAFA and DALCA use the smallest bond pad as reference
: For Multi sites use the bonding pad of 1 site

Upper left corner BP

3

At the Top of the wafer, position the Crosshair on Probe mark of upper left
corner BP. When Done, Press Position display.

-

Go to INDEX mode and Index down the wafer to the Last Die at the bottom.
Press " ZERO Reset”

Move the crosshair to its original position relative to the bonding pad

®and Y position values on Prober screen should indicate your theta shifting.

If any one of these values exceeds S5um, endorse the setup to Probe tech.
If these values are okay, then repeat step (5-8) for Bond pad of Left die to
Right direction.

—END -

MEW IMLINE INSPECTION METHODOLOGY:
Inspection should be done after wafer probing, except for First wafer.

Firstwaferis considered setup wafer thus probe mark should be induced.
Perform inspection after every 6% wafer, lastwafer, start of the shiftand
any intervention.

Note: KLApause before unloading is enabled
For every 6°"wafer and lastwafer, inspect 5 dice cross pattern (top, mid
bottom, leftand right) using Probe mark template.
During inspection. Inspect alsothe bond pad periphery at high mag.

Probe Damage

Probe Mark

For every start of the shift, inspect 1 lastdie sorted. Take note of the
coordinates and wafer number.

For any intervention inspect the 1= die sorted using the probe mark
template. After equipment endorsement, inspect after 10th die sorted.
Take note only of the 17 die sorted coordinate and the wafer number.

Note: Interventions are:
. Change of peripherals [Probe card, Loadboard, cables)
. Change of owverdrive
. Eguipment repair (intervention by support group)
. Clearing of reference model if encountered “Model not found
error’.

PC [ Loadboard Installation on Cable Setup :

During setup Install probe card, Loadboard and cable prior performing
needle alignment.
Any reseating done on the cable, needle alignment should be performed.
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Define

Measure

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Control

ERROR MESSAGE

CAUSE OF ERROR

IMPACT TO PRODUCT

ERROR
CATEGOR

RECOY¥ERY

RESPONSIB
LE

Frober Error: Load Cassette not set up

o Start was preszed but loader iz
niot in loading postion

Diowntime

I

o Prezs "new cazsette” [yellow button)

o Operator

Frober Errar: Water IO nok read (Mo 1D characters]

o Uncalibrated OCR
o Waker scribe not readable
o Dlifferent format of waker scribe

Mlisprocessing [Wrong wafer]

o Call Maintenanse if water soribe is
readable orin correct format otherwise
call processiTa,

o Operator

o Calibrate OCH

o Maintenance

o [Fab feedback) if wafer seribe iz
urreadablefin different water soribe
format.

o Process{TA

Frober Error: Meedle alignment error [Meedle position not
Found. Low Mag)

Inconsistent position of PC

o Offzet probing dus ta wrong
site assignment For multi-site.
o Single site - shifted
probemark.

o Fossible probedamage

Ferform Manual alignment

o Olperator

Praber Error: Meedle alignment ermor [Insufficient number
of Meedles found. High kag)

FC with planarity issue
Smash probecard
‘wrong site assignment

o Offset probing due ta wrong
=site azsignment For multi-site,
o Shifted probemark, for
zingle site,

o FPosszible probedamage

o Check if there iz a matched needle vs
prober reference. IF none, call technician,

o Olperator

o Check is there is probecard planarity
issue.
o Feplace probecard

o Maintenance

Error: Tester Command: EITstdoadpragram errar (1]

Loadstring not define at KLA.

FPossible wrong test program

o Endorse to TSA.

o Operator

Frober Error: Head stage open

Unlock head stage

Safety.

o Check headstagedSidepanel if open.
Call tech.

o Operator

0 Check interlock

o Technician

Frober Errar: Meedle alignment errar [Low mag. search
position shifted)

Inconzistent position of PC

o Offzet probing dus b wrong
=zite azzignment For multi-site,
o Shifted probemark, for
zingle site,

o Pozzible probedamage

Fanual alignment.

o Operator

Prober Errar: Model not found

Theta of PC iz out of spec

o Offzet probing
o Probe damage

o Change reference mode|
o [ problem cannot be corrected,
Endorse totech

o Operator

FReplace FC

o Technician

Frober Error: Focus point not Found within processing area

Elurred image :

posssible cause

- unplanarize check

- profile sensor not calibrated

Diowntime

Endorse to bech

o Operator

Calibrate profile sensar

Hard down

o Technician

Fraber Error: GPIE receive command Format inwvalid

Corrupted KLA file

Diowntime

Fe-initialize prober
Reload KLA

o Reload BOF

o Endorseto TA

=]
=]
=]
o Planarize chuck
o
o
o

o Operator

Frober Error: Elewator 1w afer safe sensor)

o Protruding waker on the cassette.

o Equipment Yibration

Ercken waker

Endorse totechnician.
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l Define
l Measure
I Analyze

File Tools Data Directories

HFC Havigator Plus

fidie fsat'%a;;sl Main Doll Statar| Single Hefer Hepsing| fosposits Haler ?‘2&9;&%5:3‘;' Gunton §Z<m~§‘é.g§5;§*ez?,éimI Privileges:

Corrective /
Preventive -
getol EEEEEE-EEEEE:::J OHORFOO1UF 1A Default Setup: APHI0. —i | Reload Defaultl Edit Control HaPl File | Elnsel
- DOE, and/or Type: Standalone

SR O | Setup File Sections PASS 1 — GENERAL

Implementation
Re:?ult HAFER TYPE DESCRIPTION ENABLE APP SUB-PASS?

XML OUTPUT
Improve Phase "
Summary OCR USRAGE ﬁP BEFORE UNLOADING?

REFERENCE DIE DATA SETTINGS

SAYE HAP AT STOP?
PINS-DOHN 2 HEIGHT ADJUSTHENT

(00)

FREE INDEX STOP AT EYERY? ___ {wafer}
BINCODE ASSIGHNHENTS
BIN CODE TEXT ALARH AT STOP?

INKING OPTIONS

9
PASS 1 - GEHERAL STOP AT FIRST DIE?

= Subpass Control Haps
PASS 1 - PROBECARD
PASS 1 - YIELD/PROCESS PARAHETERS STOP AT EVERY? ___ {(wafer}
- Total Result Honitors

STOP AT FIRST DIE TIHEOUT [-1,0-600]1 sec

9
- Site Result Honitors Ll B L

= Total Test Data Honitors
ENABLE PAUSE BEFORE TESTING DIE?
= Site Test Data Honitors

PASS 2 - GEHERAL
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Process

Soaking before :
* Probing
* Any intervention

File Tools Data Directories

Before

Manual soaking

After

Auto-soaking. Integrated to
KLA.

Havigator Plus

INVHANTE

Bdit fSiéizz;:I Haln fell Sﬁ@im'l Single Mafer t‘%oy;)ﬁ.z;gl fonposite Halsr ﬁe};)gdngl Suotan i:zm‘i‘ﬁ.gm‘d?,i.zml Privileges:

Dperator =

Select Setup,,,l OHSBAOOAGFLA

Type: Standalone

Default Setup: APHI0, —

Reload Default| Edit Control Hap| File | Close

| Setup File Sections

‘ PASS 2 - PROBECARD

|v HAFER TYPE DESCRIPTION

< XHL OUTPUT

«» OCR USAGE

< REFERENCE DIE DATA SETTINGS
< PINS-DOHH 2 HEIGHT ADJUSTHEWT
< FREE IHDEX

< BINCODE ASSIGHHENTS

< BIN CODE TEXT

< INKING DPTIONS

+~ PASS 1 - GENERAL

Led = Subpass Control Haps

< PASS 1 - PROBECARD

< PRASS 1 - YIELD/PROCESS PARAHETERS

Led = Total Result Honitors
Led - Site Result Honitors
(v 3 - Total Test Data Honitors
& = Site Test Data Honitors

< PASS 2 - GEHERAL
<* PASS 2 - PROBECARD

i Meedle Align. Interval at Chip Unit? {0-60nin} log_
Heedle Bliwn, fwd Tise ab Chip Unid? {8-3d4441 l{{—
Chuck Height Revwize Function ? YES _j
Hait Time Start Heas, Chuck Height {0-99nin) Ig—
Interval of Heas. of Chuck Height {0-99nin} |§—
Hatch Tine of Heas, of Chuck Height (0-99nin} IE
Recovery At Alignment Stop Alarn Stop _jl
Perforn Auto Focusing Yes _ll
Hot Chuck Soak Time? {seconds} 126G
Hot Chuck Soak X,Y location? l?l?

. Hot Chuck Pause/Continue Soak Tine? (seconds} log—



Define

Measure

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

Control

Process Before After

Probe Card Build Use of non-standard screws Non-standard screws are
on ELTESO probe card is ok. replaced with the POR
screws.

Perform inspection using
filler gauge.
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Process

Needle Cleaning

File Tools Data Directories

Before

Use of BOP disk per
cleaning material.

After

Include needle cleaning info
on the device KLA.

Help

HFC Havigator Plus

INYVANATES

fedig Se‘i‘azgzl Hain Dell Stetusr| Single Hefer dHepping| Losposite Hafer ?‘Eéngz.izzgl fmpnten ila}zzé‘é.g;zzz‘éz%,é.ar%| Privileges: Dperator _||

Select Setup... | OHSBAOOAGF1A

Type: Standalone

Default Setup: APHI0. — | Reload Default| Edit Control Map| File | Close|

| Setup File Sections

| | PASS 1 - PROBECARD

-

< OCR USAGE

< REFERENCE DIE DATA SETTIHGS
% PINS-DOHH 2 HEIGHT ADJUSTHEHT
< FREE IHDEX

< BINCODE RSSIGHHENTS

< BIN CODE TEXT

< INKING OPTIOHS

< PRSS 1 - GEHERAL

& = Subpass Control Haps

<> PASS 1 - PROBECARD

< PASS 1 - YIELD/PROCESS PARAHETERS

& = Total Result Honitors
& = Site Result Honitors
& = Total Test Data Honitors
& = Site Test Data Honitors

+» PRSS 2 - GEHERAL
< PRASS 2 - PROBECARD
< PRASS 2 - YIELD/PROCESS PARAHETERS

- 5
RETEST BLL STTES ONRTE-DIE G013 - il
USE 2 s él-
CLEANING UNIT?  [1332] ST —il
CLEANING UNIT HEIGHT un) 370
CLEANING OVERDRIVE {un) W J
SHIFT BETHEEN TOUCHDOMNS {un) IF
POLISH PROBES AFTER? ____ (dice) 220
&\_ﬁgzzsx PROSES BFTERY .. fuafers) [+
POLISH NEEDLE WHEN STARTING LOT? - 7
POLISH NEEDLE AFTER LAST WAFER? - —il
PERFORM BRUSH HEEDLE CLEANING? - —il
i i
o] % . D10



l Define

l Measure

l Analyze Process Before After

Needle Cleaning No procedure on Established procedure that
replacement of cleaning ensures replacement of
clliiel material. cleaning material.

Action:

- DOE, and/or
- Poka-Yoke

Cleaning Pad Monitoring Logsheet

Implementation
Result

Improve Phase
Summary

Control Please attach Please attach Please attach Please attach
"used” cleaning "used" cleaning "used" cleaning "used” cleaning
pad here. pad here. pad here. pad here.

Tester: Tester: Tester: Tester:
Prober: Prober: Prober: Prober:
Date: Date: Date: Date:
Time: Time: Time: Time:

Operator: Operator: Operator: Operator:
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Define

l Measure

Analyze Process Before After

Probing No procedure on how to Online needle cleaning of
prevent accumulation of probe card needle after 12th
clliiel debris on probe card wafer.

Action: dl
- DOE, and/or NEEale.

- Poka-Yoke

Hnplementation SORT SETUP SHEET

Improve Phase

M
Summary New D : INKLESS

DEVICE
RC
Control b ik
PART TITLE
FH : MS-SIAS-AUT-MS
PART TYFE : DWR
CUSTOMER  : NAGAND KEIKI OO LTD
SPECIAL INSTRUCTICNS

== Sort Reguiremsents ==
TU=ze Red Lmp cakbles.
LOADBOARD @

WSl ———> 159751-001-61-0A-0000-01
W2 —-——-> 19751-001-61-0A-0000-00

™ Do not use production wafers for setup troubleshooting. Only reference wafer
should be used.”

New probe card should be using the new probe card drawing .

Special Instroction for WS1 and WS52 Setop
Cnline cleaning of prokbecard by PC personnel i=s reguired ewvery start and mid-
wafer of the lot; =top probing and call the attention of PC personnel (MT to

regusest bto PC personnel to note at sort card the wafer ID of current wafer after

online cleaning

A
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l Define
l Measure
| Analyze Process

Probing

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

Implementation
Result

Improve Phase
Summary

l Control

Before

Procedure is not clear when
reseating cable on a cable
set-up.

After

Established procedure to
perform needle alighnment
every reseating of cable.

Put a warning sign not to
lead on test head on OH
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Define

Measure

probe damage incidents and seran [ kwafers

* New setup procedure for OMAFA, 0SCIA,
Analyze / OHSBA, 19791, 0ALTA

+ Use of bracket during prober transfer

/ + Checking of prober footings.

AFTER

Corrective / - « Proliferate New setup procedure for
Preventive devices running on SZ
Action: * Use theta jig on PCB

« Put label “o not lean on testhead for OH
- DOE, and/or setup
- Poka-Yoke « Checking of Elteso Screw and filler gauge
prior endorsing o prodn

Implementation
Result

» New pocedure on lapping/gel pad
replacement

*Proliferate New setup procedure for devices
running on TMT

Improve Phase
Summary

Control

_‘55 ppm average

+ 7 incidence of probe damage on due to
accumulation of debris on probe tips. The 7
wafers were also scrapped. No C.A done
yet on this device during this time.

—p—total scrap —— P2 incidents
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Define

Measure Secondary Metric

Analyze

Corrective /
Preventive
Action:

- DOE, and/or
- Poka-Yoke

%{rzgllﬁtmentation rrence/month 2 occurrence/month

Improve Phase
Summary

Control |III
II Bl sl

MRB occurrence due to probe damage was reduced from
16 occurrence per month to 2 occurrence per month
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SIX SIGMA

The DMAIC Model
E{;ﬂ‘ I‘ﬁea;s“ﬁ. 4@ Im_prdvﬁq m

Define Opportunity Measure Performance Analyze Opportunity Improve Performance Control Performance
(What is important?) (How are we doing?) (What is wrong?) (What needs to be done?) (How do we guarantee
performance?)

Define the Measure the Analyze the Improve the Control the
goals of the existing system to system. new system.
improvement il system. identify the
activity. causes or Identify ways | With the
Gather data gaps. to eliminate desired
Select the to measure the gap. improvements
appropriate and verify Find the in place,
responses the response relevant X's. Reduce monitor the
(Y’s) to be variable --- the variability or process to
improved. problem or eliminate the | sustain the
Improvement cause. improvements.
opportunity.
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Standardization
1.0 Operating Procedure Specification — OK
2.0 Work Instruction — OK
3.0 FMEA - OK
4.0 Control Plan — OK
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Define

Measure

Analyze

Improve

Standardization/
Documentation/
Fan-Out

Project Transition
Plan

Financial
Validation

Control Phase
Summary

Key Learning

Action Item Due Date Resp. Remarks

Standardization of prober to tester Glenn Placido | Done and Implemented
interface enabled pause before unloading

as per defined inspection scheme per

tester.

Standardization of actual wafer probe Jonah Capua

mark location by using probe mark
template. Done and Implemented.

Generation of efficient set-up procedure Glenn Placido
for an early detection of equipment/probe
card problem prior full lot probing.
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Define
l Measure

Analyze

oM Semicande tor e Wyt —
Probs Standsrd Oparstang Procs-diins 201005 A
e AT ol 7 1

Improve -4 -] Usa the upper lefl comer bonding pad of e die a5 reference
OARAFA and DALCA use the smuslest bond pad as
reference
For WAt SHeS 5 e Boongine o 1 08

Standardization/ - -~

. S A the Top of thwe waler, positon $he Crosshair on Probe mueik of
Documentation/ pEtr e comer BF. YWien Do Press Positon display

Fan-Out e Tj
& —a |

Project Transition v
Plan

Financial 203 Ga o INDEX mode and bndex downs the wafer 1o the Last Die ot the
Validation o ::‘F:.!'l: ::le-n-'.-:;:l-"'ﬁ I;‘t-:t!' ) ) - S o

Control Phase -
Summary _:"_ |'
Key Learning L
3 £ ard Y poraatate valketd SN0kl indicate pour Frolbe mmack shifting
T ary ork of el i vAILES BOREds Su, SNCOrie the SHUR 1 Probe
wTh
Mowe The orosshar o B TG Ml DS beon relatees o e Do -:lr; ik al

_F_'

2.0, 3,10 W thess values ang obay, Feen repeal shep
g bo Righs drecton

ATl Probe ik inSEeciion wieng MICTOROooE with sutchondes ard orage

Capbring system  Reder 1o Appendis 1 for Autoiosder Opseryisnn Srostdure.

Crffling: Probe mark imspection using mMEcrosoops oy without sinhoster

26851 Press the sawich in font of $he microsoope base ko huen on the lamp.

5-8) for Bond paed of Left
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Define

Measure

alyze

Improve

Standardization/
Documentation/
Fan-Out

Project Transition
Plan

Financial
Validation

Control Phase
Summary

Key Learning
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Define

l Measure

THETA SHIFTING CHECKING PROCEOURE. [ Ame e ne e st e D e NEW INLINE INSPECTION METHODOLOGY. SCRIBE FORMAT
PRIGR PROCUCTION Rk ' . Apection dhouhd b dong aferwater pesbing siceptier | | VLD SCRIBE FORMAT
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* End of 2014 shows increase in MRB occurrence

2012 - YTD " Ma#erick Inté dueto PROBE Danﬁaged"

Aug'12 start

- supporting CCPG

 Star impleméntation of DMAIC
: PD improvement -
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« Start of 2015 shows increase in probe damage scraps and incidence

ASIC Incidence/Scrap per kwafers

450
4.00
3.50
3.00
2.50

200

150 ‘.”/"’l
1.00 "

050 w—

0.00

\\

Wk1502 Wk1503 Wk1504 Wk1505 Wk1506 Wk1507 Wk1508

==P7 Inc =Ml=P2 scrap Goal
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Probe damage are defects induce during probing.

) PROBE DAMAGE

* Probe mark is center
* Not touching the sealant

Common Probe damage defect during
6 sigma

ring ofthe bond pad:area
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What If??

 Probe marks are centered but there are disturbance on the
seal ring?

New defect signature not included
during PD six sigma project

SW Test Workshop - June 5-8, 2016




EDX Analysis showed probe damage reaching the die
specifically the bond ring.

Analysis: FA report of worst pad with damage Analysis: FA report
OWICA-002-DWR NE39112.1 SEM and EDX Results OWICA-002-DWR NE39112.1 SEM and EDX Resuits

Summary Narrative: One die (SN2 13,1) with nated probe damaged on the bond
padswas submitted for analysis, to determine if the probe damage reaches the die.
Optical inspection after polyimide removal showed probe damage reaching the die
specifically the bond pad ring.

Figure 1. Sample 1. Figure 2: Location of the affected pads.
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Our Findings?

« During probing, the leg of the needle touches and damages the highest part of the bond pad
which is the sealant with polyimide layer. The needle impression came from the heel of the
needle and not the full diameter of the needle.

« This explains the gap between the probe marks and the damage sealant.

» This is most rampant on the 3x3mils bond pad due to the limitation on the bond pad area.
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Quick Wins:

« Perform tighter PCB scrub analysis on PRVx

* Tighten probe needle diameter requirement to 0.8mil to 1mil
vs 0.8mil to 1.2mils.

« Convert probe needle type from Cantilever to Vertical.
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Result:

ASIC Incidence/Scrap per kwafers

450
4.00
3.50
3.00

250

2.00

150

1.00 ; ' ,

050 =g’ R !m.m o
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==P2 Inc =Ml=P2 scrap Goal
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What Went Wrong?

0 2 KPIVs under FMEA was deprioritized and missed out.

L2l Cause and Effect Analysis

| Measure

Al e

— "\ . 1. No define procedure during

KPIVs

— il reprobe.

KPIVs

N N 2. Bond pad size to probe needle
o m;ﬂ > . XY Tabke shit

e | limitation

3 Analyze Phase
Summary

|
I it Chronic

: Probe
| Gontrol / | Damage

ON Semiconductor” “
Property of ON Semiconductor-Intermnal Use Only g
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l Define
l Measure
l Analyze

l Improve

O Standardization/
Documentation/
Fan-Out

O Project Transition
Plan

Q Financial
Validation

O Control Phase
Summary

O Key Learning

Df@ ;.‘ .-.-
1 ,
4 %'%‘ 7

h
N

Strong sponsorship by the top management
Strong team leadership and teamwork

Correct ownership of the problem

Use of correct performance metric measurements
Thoroughness in process risk analysis

Correct use of the appropriate statistical and problem-solving
tools

Emphasis on poka-yoke solutions
Proper documentation
9. Proper fan-out
10. Follow through of improvement actions through process audit

11. Continuous monitoring of a DMAIC project.
 New learnings and findings along the way
12. Reuvisit low KPIVs.
« This might harm you in the future.
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=gl

Thank You!
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