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Industry Trend.:
APC/AEC 2005 Presentation from Samsung

%+ System Operations Flow Chart

Sy"st em Out-of-Control

:ﬁ
‘ Base |

Show Results and Publish Report

APC/AEC 2005 / Samsung Electronics Co., Ltd. "An Application
of Multivariate Statistics in Detecting Equipment

Changes" Presenter: Lee, Seungjun
/psemr
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Industry Trend.:
APC/AEC 2005 Presentation from Samsung

< Benefits
+ Reduces the number of monitoring sensors

+ Provides information on which parameter contributes to the
alarms

+ Finds the related fault information from database
< Future Works

+ More research on multivariate modeling

+ TJse of time series filtering for the anto-correlated sensor

+ Development of advanced inference engine of
Fault & Parameter Knowledge-base

2324

APC/AEC 2005 / Samsung Electronics Co., Ltd. "An Application
of Multivariate Statistics in Detecting Equipment
Changes" Presenter: Lee, Seungjun
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Industry Trend:
APC/AEC 2005 Presentation from Helix Tech.

e-Diagnostics Central Data Processing

e-Diagnostics Process

Data Logging/

Prediction >

~ Process
— Mode|
Database “

Tool Vacuum Process
Knowledge

APC/AEC 2005 / Helix Technology Corporation '"Predictive Capability
Enabled by a Deterministic Method of Analysis or Real World Vacuum
System e-Diagnostics' Presenter: Gaudet, Peter
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Industry Trend:
APC/AEC 2005 Presentation from Helix Tech.

Determining Root Cause of the Leak

« Knowing that there is a leak Is not enough
« Time to find leaks is indeterminable
« Must know the source of the leakl

+ Automatic determination of the root cause will reduce
downtime to a minimum.

APC/AEC 2005 / Helix Technology Corporation '"Predictive Capability
Enabled by a Deterministic Method of Analysis or Real World Vacuum
System e-Diagnostics' Presenter: Gaudet, Peter
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Industry Trend.:
APC/AEC 2005 Presentation from Adventa

Heuristic Modeling?

® What rules?

® Engineering intuition and
experience

B Data analysis

® Which problems?
B Scrap
B Rework
® Yield
B Tool efficiency (OEE)
® Process insight

A .

APC/AEC 2005 / "Reaping the Benefits of Heuristic Fault
Modeling'" Presenter: Jared Warren,
Adventa Control Technologies
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Industry Trend: Weighted FDC
APC/AEC 2005 Presentation from Intel

Weighted FDC

« Weighted FDC integrates engineering
knowledge into PCA-based fault detection
method

— To focus on more important parameters, but not
completely ignore less important parameters

— To eliminate the OOC alarms we don’t need

— To have a tighter control on more important
parameters

— To have a looser control on less important
parameters

APC/AEC 2005 / Intel Corporation "Weighted Fault Detection
and Classification'" Presenter: Mao, John
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Industry Trend: Weighted FDC
APC/AEC 2005 Presentation from Intel

Benefits

 To eliminate false alarms

* To identify the potential impact to
downstream metrology and/or E-Test
parameter for any OOC

» Utilize engineering knowledge in FDC to
have more accurate detection

APC/AEC 2005 / Intel Corporation "Weighted Fault Detection
and Classification'" Presenter: Mao, John

// semil
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The Evolution of Quality Control

The Quality Curve

Knowledge-
Based
Systems

APC/SPC

Experimental
Design

Historical
Data

Baseline Analysis

Reporting
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|

Opportunities of Human Errors: Labor intensive and Time

consuming
Passive Approach: No knowledge sharing or self learning,

lacking of predictive capability

Host

IEEE/SEMI Advanced Semiconductor Manufacturing Conference

CONVENTIONAL e-Diagnostic APPROACH

TR s

?
> %

Equipment Engineers

Inconsistency: Analysis results are human dependent
Cost of Resources: Delay Time-to-Corrective Actions,

Long training time for new engineers

May 22-24, 2006

ASMC 2006 — Boston, Massachuse
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AUTOMATED e-Diagnostic APPROACH

S T

Host + PHM-Equip Equipment Engineers ~Management

|

 Reduce or Eliminate potential Human Errors: Automated, Knowledge
based Analysis

 Feed Forward < Feed Backward Proactive Approach: Enable
Knowledge Sharing, Self Correction, and providing Predictive Capability

« Consistency: Analysis results are based on Data and Knowledge

« Saving Resources: Fast Time-to-Corrective Actions, Shorten training
time for new engineers

/psemr
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PHM-Equip Infrastructure

A global Internet-
based
collaborative
Knowledge Base
accumulation and
sharing
environment

i

IEEE/SEMI Advanced Semiconductor Manufacturing Conference

Prognostic Rules

g falng oxygen

Sensors

DTC False
~ Alarm

Knowledge is
power, but only
when it is shared

Scenarios

Equip. Engr. A
PHM-Equip Client

Equip. Engr. B
PHM-Equip Client

Equip. Engr. C
PHM-

Equip Client

€ PHM-Equip will help resolve NO DTC (Diagnositc Troub-shooting Code)

problems

€ PHM-Equip will help resolve DTC False Alarm problems

€ PHM-Equip will accumulate Prognostic Rules from experienced equipment

engineers

May 22-24, 2006

ASMC 2006 — Boston, Massachusetts
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PHM-INT, PHM-Equipment, PHM-FAB & PHM-BE
PHM‘-LINT

¢ 7 ¥
PHM-Equip PHM-FAB |«@iEiD-» PHM-BE

(‘Lf Equipment Engineers rﬁ _ d L Yield/Product

c Eé) populate PHM-Equip with e’ Process Engineers Engineers
equipment rules based on populate PHM-FAB populate PHM-BE
their knowledge with APC rules based _ with feedback

on their knowledge

KB Info : : : rules based on

f feedd/ V ‘ ‘ ‘ v v previous analysis
orwar
feed

vaoeand |PHM-E1 PHM-E2 — PHM-F1 PHM-F2 PHM-Etest PHM-DDR  PHM-BEST

thru
entire
flow KNOWLEDG

Process
Flow

Fab Processes
FAB Front End FAB Back End

Defect Density
Reduction
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PHM-Equip Architecture

* Western Electrical (WE) control charts with pattern recognition
capability + Multivariate FDC to identify out of control tool parameters
*» Advanced Real Time-Knowledge Management (RT-KM) Rule-based
methodology automatically determine when an equipment fault occurs,
what caused it, and how to correct it

Multivariate Mahalanobis
Distance Fault Detection
Engine

Equip/Tool

RT-KM Rule-Based
Root Causes
Identification
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Method: Mahalanobis Distance

“*Introduced by Indian statistician
P. C. Mahalanobis in 1936

***A distance measure based on
correlations between the variables

++ It meansures
similarity/dissimilarity among
observations.

*http://www.isid.ac.in/~library/
pcm.htm, used with permission.
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Method: Mahalanobis Distance

“»*Compute the covariance matrix S for observations of the group

“+*Mahalanobis distance is

D= \/(x —u)" S (x— u)

where u is the mean of observations

** If covariance matrix S is the identity matrix then it is the same as
Euclidean distance.

+*»+ If covariance matrix S is diagonal, then it is called normalized
Euclidean distance:
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Method: Mahalanobis-Taguchi System

This book integrates the principles of P. C. Mahalanobis and Genichi Taguchi.
This photograph was taken at a rare occasion when these two were together at
the Indian Statistical Institute, Calcutta, India, in 1954. Standing from left to
right are P. C. Mahalanobis, Pandit Jawaharlal Nehru (then Indian Prime Min-
ister), Walter A. Shewhart (known as the father of quality control), and Genichi
Taguchi (shaking hands with the Prime Minister).

ASMC 2006 — Boston, Massachusetts C. Sun Slide 18
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Method: Mahalanobis-Taguchi System
A Multidimensional diagnhosis system

Variables (X{,X,,....X,)

Input signal

(true value h _ _
of state, if * Diagnosis System » Output (MD)

known)

Moise factors

/psemr
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Method: Mahalanobis-Taguchi System
A Multidimensional diagnosis system

MD =D =(1/k)z,/Cc"Z (1

Where Z, =standardized vector obtained by

I

standardized values of X (i =1,2...k)
Z,=(X,-X)/S.i=12. ..k j=12..n

I

Where X ; —value of i—th variable j—th

observation

Where S;= standard deviations of i — th variable,
C-1 = the inverse of correlation matrix,

k = number of variables,

n = number of observations,

T = transpose of the standard vector.

May 22-24, 2006 ASMC 2006 — Boston, Massachusetts
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PHM-Equip Examples: Data Source

Industrial example — TI etch data

]
% http://software.eigenvector.com/Data/Etch/index.html

+* Consists of 21 variables from a LAM 9600 Metal Etcher over
the course of etching 129 wafers

** The data consists of 108 normal wafers taken during 3
experiments

*» 21 wafers with intentionally induced faults were taken during
the same experiments (fault 12 has about half samples
missing and is not included in this study)

*» The experiments were run several weeks apart and data
from different experiments has a different mean and
somewhat different covariance structure

/psemr
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PHM-Equip Examples: Data Source

% Variables: (OES) Opical < Faults:
Emission
1. Time 11.RF Load Spectroscopy 1. TCP+50 11.CI2+5
2. Step Number 12.RF Phase Err Wave|ength monitored 2. RF-12 12.BCI3 -5
3. BCI3 Flow 13.RF Pwr €250 nm 3. RF+10 13.Pr+2
4. CI2 Flow 14.RF Impedance €261.8 nm 4. Pr +3 14. TCP -20
5. RF Btm Pwr :z-TCP Tuner ©266.6 nm :. Tcr +10 :: EICZP —11n5
: e Err . BCI3 +5 . -
6. EF I‘3tm Rfl TCP Phase En ©272.2 nm +
wi 17.7CP Impedance ©275.3 7. Pr-2 17.RF-12
7. EndptA 18.7CP Top Pwr > nm 8. Cl2-5 18. BCI3 +10
8. He Press 19.TCP Rfl Pwr 284.6 nm 9. He Chuck 19.Pr +1
9. Pressure 20.TCP Load 4288.25 nm 10. TCP +30 20. TCP +20
10.RF Tuner 21 .Vat Valve ®....
€791.5nm

/psemr
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Results: Fault Detection

« Step 1: Define the Problem

Experiment | Experiment | Expertment | Experiment
No. I 2 3
Tramning Waters Waters Waters
Dataset 1-34 35-71 72-108
Test Waters Waters Waters
Dataset 1-9 10 - 15 16 - 21

May 22-24, 2006 ASMC 2006 — Boston, Massachusetts & semlt

C. Sun Slide 23
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Results: Fault Detection

« Step 2: Define Control/Response Variables

Z

% Variables: (OES) Optical (MD) Mahalanobis
' Emission Distance
1. Time 11.RF Load Spectroscopy 0 Yafer 1 HD
2. Step Number 12.RF Phase Err wavelength monitored
3. BCI3Flow  13.RFPwr €250nm | CToTTTTmmmTommmmoeeeees
18 2.751194
4. Cl2 Flow ::'?2;':““?““ $261.8nm 25 2772649
5. RF Btm Pwr HJLE Tunet €266.6 nm 3 6 2.797539
6. RF Btm Rfl 16.7TCP Phase Err €272.2 nm 4 9 2 800345
Pwr 17.7TCP Impedance ' L 2 2.9608293
7. Endpt A 18.1CP Top Pwt $278.3nm 6 1 3.383198
8. HePress 19.TCP Rfl Pwr $254.6Inm ; ? gﬂﬁﬂ;:ﬂ
9. Pressure €288.25 nm .
20.TCP Load 0y 43.81564
10.RF Tuner 21.Vat Valve $...
€791.5 nm
/psemr
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Results: Fault Detection

IEEE/SEMI Advanced Semiconductor Manufacturing Conference

e Step 3: Construct the “Full Model MTS

Measurement Scale”

Note: The measurement scale is constructed by training
datasets

#LAM96ABG1_MD_HMODEL_THBL 28R x 28C

1 4.52B686

2 751.679575

753 4 133.233219

89-APR-2886 13:25 Page 1

5 B.086824 6

1286

L= = = B ¥ g I g T Y L )

[ S A N U N S A
L= = = Y g I i T R L R ]

28
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8.499248
8479444
8.7440888
1.565536
8.6877392
441.728008
8.691193
18.982877
38.335676
48442621
857 .741684
1.747076
272 .131349
356.388847
414 922583
244 648215
4 806303
8.377532
241.484303
8.5438082

§.324528
-8.508808
8.184156
-B8.824273
8.193512
6.387477
-8.816737
1.324547
-B8.631366
-8.354728
8.4208583
2.888593
8.313538
2.185183
a.148112
8.388373
a.a41138
8.877564
8.276112
-8.8089328

-8.508808

1.155651
-B.187196
-8.822211
-8.821722
-8.6817088
-0.088483
-8.8173m
-8.887608
-8.0888683
-B.815665

a.1224m

8117763
-8.84308489
-8.88551%
-8.813613

a.ep11147

8.821916

8.238864
-8.899713

ASMC 2006 — Boston, Massachusetts

8.184156
-8.1871%96
1.881357
8.007534
-8.8084323
8.2086546
0.08063394
8.049787
8.6827812
a.821146
8.0822608
-8.868552
-8.844973
8.0835204
-8.813697
8.813172
8.822374
—-8.88892%
B.0816986
8.6855358

-8.824273
-8.822211
8.887534
1.0850683
-8.8948789
8.0876142
—8.801455
8.819397
8.615333
0. 084657
8.125782
-B.668058
-8.242849
8.06440822
-8.008124
-8.813981
-8.841843
-B.816476
B.857779
8.8630867

8.193512
-8.821722
-8.884323
-B8.P9B8789

1.833134

B.237145%
-8.819147

8.85562%
-8.838687
-8.818992
-8.115674

8.893524

8.874945

8.826262

8.827230
-8.833523

8.085127
-8.881891
-8.838927

8.127795%

C. Sun Slide 25

6.387477
-8.601708
8.2086546
8.076142
8.237145
14.131358
-8.8981a7
2.672363
-8.664946
-1.28138%
1.392249
8. 946044
8.2471089
6.1485546
8.20808655
8.735812
8.118%908
-8.242898
-2.879961
3.525886
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Results: Fault Detection

« Step 4. Validate the ablility of measurement

scale

Note: the capability of measurement scale is demonstrated by

test datasets.

Datasets Experiment 1
Tramning datasets MD | 1.83727
Threshold limit, (0.999713)
average MD
8 Wafer 1 HD
18 2.751104
- e ATy 25 2772649
Test datasets MDs 3 e 5 107530
9 2.899345
(2.75 — 43 .815) 5 2 2.968293
6 1 3.383198
73 4.667629
8 7 28 . 47 hhb
94 L3 .B1564
May 22-24, 2006 ASMC 2006 — Boston, Massachusetts C. Sun Slide 26 J seml
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Results: Fault Classification

Method: Distinguish the signal pattern shift of each
variable between the test dataset and the model

5 PHM-Equip Examples: Data Source

Global CyberSoft

Time Step Num ber BCI3 Flow CI2Flow RF Btm Pwr RF Btm Rfl Pwr
150 5.5 780 758 145 1
5 756 140 0.8
, T 760 754 135 0.8
> 45
> s 4B 752 130 04
4 750 125 0.2
[ 3.5 720 748 120 0
0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 0 50 100 150 © S50 100 150
Endpt A He Press Pressure RF Tuner RF Load RF Phase Emr
4000 104 1600 10000 9400 4000
2000 1400
102
H
] 2000 1200
100
1000 1000 -
° 800 3 800
o 50 w0 150 o 50 e s 0 so e 100 150
RF Pwr o Rf'Impedance x 1§EP Tune
. 2.1
1.75 i
2000
1.7
165 : verful
1.6 1.9
h 1.55 2 -2000 1.4 mn
50 100 150 0 S0 100 150 0 50 100 150 0 50 100 150 "0
TCP Rl Pwr x 1JtP Load Vat Valve Time (Second) ec@gﬂl‘tlon

Value

5 | N Zig eNormal i cgmg?rgggf"
: . N eFault in Eﬁnatures

TR e TR R T OCIated Wlth

Time (Second) Time (Second) Time (Second)
\auns )

May 22-24, 2006 ASMC 2006 — Boston, Massachusetts C. Sun Slide 27
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Results: Fault Classification

Results: Test wafer 2 and test wafer 18 have the same four
machine state variables associated with the RF-12 system

fault.

Test Wafers | Faults Parameter Signatwres
1 TCP +50 Step Mumber BCL3 Flow Endpt & He Press RF Load RF Pwr TCP Tuner TCP Top Pwr{ M Jc h i he :
2 - Step Nembor, BCE 3 Flow, RF Bl Pwr, RF Bl BT Pwr, Endpt o mze Err Vat Valve St
3 RF +10 BCL3 Flaw 212 Flosee BF Btm Ril Par RF Tuner, TCP Load o -
4 Pr+3 Step Mumber RF Btm Rfl Pwer Encdpt A He Press RF Tuner RF Load RF Phase Err TCP runer,T(:F‘gﬁural.ble.s "

associated >
5 TCP +10 Step Mumber BCLS Flowy CI2 Flow RF Btm Rl Py RF Pavr TCP Rl Pyvr TCP Load TS T .
G BCI3 +5 RF Btim Pwr RF Btm Rfl Pavr Encipt & TCP Top Put TCP Rl Pus TCP Load vt Valve FURRER "’_G:"" '
7 Pr-2 Step Mumber BCL3 Flow RF Btm Rl Par RF Tuner RF Load, RF Pwr TCP Tuner TCP RIGwr Fault :
& Cl2 -5 RF Btm Pwar RF Por Vat Valve :
] He Chuck Step Mumber CI2 Flow RF Btm Rl Py He Press RF Pywer RF Impedance, TSP Top Pwry "
10 TCP +30 BCLS Flowe RBF Btm Pwer RF Btm Rl Pver Pressore RF Pwer TCP Phase Err TCP Rl .,'I'CPI_oad=Y
11 Cl2 +5 Step Mumber BF Btm Rfl Pwer Enclpt A RF Tuner BF Pwer TCP Rl Pavr 71 M :“,h i na Q'I' i
12 RF +& Step Mumber BCLS Flowy T2 Flow: RF Btm Py Encpt & RF Losd BF Pwa RF Impdcance TCF Phase Err TCR Rl Par TCF Load

faults
Al s bl s AAL L.

13 BCI3 -5 Step Humber CI2 Flow RF Btm Par Pressure RF Pwr TGP Tuner TGP Ril Pur TOF Losd N & V& LTl VY Al Tl
14 Pr+2 Step Mumber Encipt & RF Phase Err RF Pwr RF Impedance, TCP Phase Err Zand 18 has 4
15 TCP -20 CI2 Flows RF Btm Pt RBF Btm Rfl Pwr Endpt A Pressure RF PW,TCPMI’ Co m mo n
16 TCP 15 FF Btm Pwr RF Btm Rfl Peer RF Tuner BF Pwer TCP Tuner,TCWr H
17 cI2 -10 Step Mumber BICLE Flow RF Btm Ril Pawr BF Load TCP
18 ! Stap Mumbor, BGL3 Fow, CI2 Flow,RF B Pwe,RF B R Pwe, Pressire RF P asdaas - :
1% BCI3 +10 Step Mumber BCLS Flow RF Btm Rfl Paer Encpt & RF Phase Err RF Paer RF Impedance, TCP Tuner TCP Impedance TCP Rl Py "
20 Pr+1 Step Mumber BCLS Flowe RF Btm Rfl Paer He Press TCP Load :
Fa | & TCP +20 p RF Btm Rfl Pur Enclpt & Pressure TCP Rfl Par "

/psemr
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Create Diagnostic Rule from pattern
signhature

PHM Failure Classification System (FCS)
| ) | e mer|owe ds|
|l & -

278.3 nm1 —

PHM Parametric/lImage Signature Page Seloct Para |

616.5 nm1
e is to be used as an ongoing record of M‘sr'f:t'."‘“'-‘ | e
Click thisameNcimage signatures seen at PHM-Equip. o Hiee ~

[ Load Default Parametric Signature

buttonto "

Iuesdata_tesL201:1 Technology: IOES i Selact Wafer || i
TEST_|D=

I oesdata_test_201:1.EQUIP_NAME=

generatet Cause

DES:DATE/TIME=
26-HOW-2005:USER_COI

RENT S=

Fal,,IIt Sort Result

i wio reer rananerfe Parameters
Classification Create Diagnostic Ru|,| Signane 1o dotnd.  ASSOCiated
\____Rule with the fault

PARAMETER 278.3 nm1 618.5 nm1 616.3 nm2

2391247368
1458009318

#IT43.7H9474
2959 988134

5043.028947
3216890822

9419339474
65071545726

-691.961616 113350116 403.35813 -189.27746
9463 BO2363 2338.925441 B83392.470881 16125990865
-5768.38B906 -988,937546 -3581.198245 -8346.816122
14541 820252 3453.213103 12387.027256 24283638527
-63319.73152 -13617.187718 -48B62.83T165 -100800.154296

| [wlwlvivivvlr]
| ~ o ;e Wk =

ASMC 2006 — Boston, Massachusetts

C. Sun Slide 29
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PHM Fault Detection and Classification
Summary

PHM SUMMARY FOR TEST ID: cesdata_test_11;1

TEST_ID: [oesdata_test 11;1 SPC STATUS: DOASETID
EQUIPMENT: [oES RELE e [o6-DEC-2005 FDC Status

TEST_DATE: [06-DEC-2005 RECORD Level One:

e |12:1a:42.1?1 vl
System Fault
EQUIPMENT Recipe Mame JOURMAL WS MO OPERATOR Detecti
|OES IDESG1 ITEST(G1]| |OES |Dperatnr etection
MO DATASET HO_DATASET TOTAL
SYSTEM SUBSYETEM ID TESTED FAILED DATASET
| QS | | a8 | 1 | 28
TOTAL DATA FAILED DATA M LI DA TR QUT OF CTRL QUT OF CTRL
POIMTS POIMTS POIMTS DATA POIMNTS PARAMETERS
|4902 |zn4 |1IZIEI |13ng |a
QUT OF SPEC DIFF. PATTERHNS
P AR AMETERS PARAMETERS COMMEMTS: |4 766002/(104.018206%)(149.208092%) FRAMESET ID: 00
1 cl r has TGP Plus 50 fault
ear
SAVE Comments |

Health Index and
Diagnostic
Results

Level Two: Fault Classification

No. of Parameters’ Image not
matched with Model

/psemr
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Promote Predictive Maintenance
Example of Prognostic Rule for oxygen sensor

|R|Disposition Results 3 0=

4| prntGraph | B|  selectParameters | [ 111

TEST ID= EUNYRCPD;1 Frame Average= 514 15749
Different Patterns with Model, %off_target= 22 872575%

2 — Data Foint
5
‘ 1191.86——
bl
W
)
G93.58 —
Forg: 5141579
195.59 —
-302.39
200.38 —

-------------------------------------------------- 01234567821111111111222222
544444444443 333333 33322222222221111111111987654321 0123456780012345
09876543 210087 6543210087 65432100876543210

=
ﬂ Print Graph | ﬂ Select Parameters | 11
TEST ID=8YJZUCIZ,1 Frame Average= 4530263
Fatterns matched with Model %off_target=-0.034463%
? — Data Paint
]
U qo186
[
W
)]
k.
60358 —
" hwg: 453 0263
19559 —
30230 ——
200,38 —
-------------------------------------------------- 012345678011 11111111222222
544444444443 333333 3332222222222111 1111111987 654321 0123456780012345
00876543 210087 6543210087 6543210087 6543210
TIME
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PHM-Equip Example: Diagnostic Results

Normal
process
patterns

J/

A repeated, even sequence of events with no excessively high peaks
suggests a good pump running normal process patterns.

/psemr
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PHM-Equip Example: Diagnostic Results

Progressive
degrading |
Operating / | |

patterns canbe /X T\ L\ .J ¢
used to \/ \/ \/
generate > Pump

. failure
E;‘t’tge?gs“c vents increasing in magnitude and frequency

recgonition up to point of failure

rules
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State-based Warning System

4. Do not
commence
processing

Smart alerts Alarm: Stop prncas; Twoweeks
Previous level™ Warning: Reset™ Alarm: Do

Warning:
Predictive reset due to Recommended not commence

software started nonutilization  PM processing

1. Normal

2. Predictive 3. Recommand
Monitoring preventive maintenance 5. Stop
started (PM) in 48 hr Processing

Monitoring started
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PHM-INT, PHM-Equipment, PHM-FAB & PHM-BE
PHM‘-LINT

¢ 7 ¥
PHM-Equip PHM-FAB |«@iEiD-» PHM-BE

(‘Lf Equipment Engineers rﬁ _ d L Yield/Product

c Eé) populate PHM-Equip with e’ Process Engineers Engineers
equipment rules based on populate PHM-FAB populate PHM-BE
their knowledge with APC rules based _ with feedback

on their knowledge

KB Info : : : rules based on

f feedd/ V ‘ ‘ ‘ v v previous analysis
orwar
feed

vaoeand |PHM-E1 PHM-E2 — PHM-F1 PHM-F2 PHM-Etest PHM-DDR  PHM-BEST

thru
entire
flow KNOWLEDG

Process
Flow

Fab Processes
FAB Front End FAB Back End

Defect Density
Reduction
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PHM VALUE PROPOSITION

“* Provide Predictive Equipment Maintenance
& Diagnhostics

» Correct Problems before failure occurs

»* Real time process/tool/equipment health
feedback

* Pinpoints miss processing/equipment
malfunction steps

* Diagnostic report feeds backward
»» Diagnostic report feeds forward

 Knowledge reusable, never lost

/psemr
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