ITRS

Round-Robin Testing
of the

nPCD

Documenting the Presence
and
Elemental Characterization
of
Nanoparticles in Ultra-Pure Water



Test Parameters

Test Sites: 5 ITRS Semiconductor Manufacturing Sites
(specific sites are not identified)

Sample Location: Before and After Final Filtration
(Both cartridge and UF systems)

Particle Capture  NanoParticle Collection Device (nPCD)
*Instrument captures and agglomerates sub-50
nanometer particles

*Capture time ranged from 9 to 24 hours
*Capture volume ranged from 200 to 540 Liters

Particle Collection: 0.1 Micron Gold Coated Membrane Filter

Particle Analysis: SEM/EDS



Data Presentation

Particle Counts Laser particle counter plots documenting
the concentration of particles greater than
50 nanometers released from nPCD during
the transfer of particles to the 0.1 micron
membrane (not available at all sites)

Particle Graphs:  Bar graph documenting percent elemental
concentration of particles collected on the
SEM membrane before and after final
filtration

SEM Micrographs: SEM pictures of particles




FAB 2

Fab 2 Showed a Typical Collection of
Sub-50 Nanometer Particles

Sample One:

Sample Two

Sample Three

Supply to Final Filtration

Product of Final Filtration
(same system as sample one)

Product of Final Filtration
(not associated with Sample one)



Particle Count > 50nm

FAB 2 — Final Filter B Supply
Particle Release Documented by Laser Particle Counter
21.5 Hours Capture Time

18000
16000 -
14000 - Date and Time Particles > 50nm
9/10/2009 07:51 134
12000 - 9/10/2009 07:52 479
9/10/2009 07:53 324
10000 - 9/10/2009 07:54 16084
9/10/2009 07:55 1070
8000 - 9/10/2009 07:56 1592
9/10/2009 O07:57 252
6000 - 9/10/2009 07:58 440
9/10/2009 07:59 63
9/10/2009 08:00 85
4000 - 9/10/2009 08:01 183
2000 - b
o . L
06:25:00 06:45:00 07:05:00 07:25:00 07:45:00 08:05:00

Time



Fab 2 - Final Filtration B Supply
I-V Response during SEM Release
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FAB 2 - Final Filtration B Supply

Percent Elemental Concentration in Particles

Conc C C C g‘ 0 F

Order 0 ’3_ _ C C

> 5% - e .
100 -

Percent

Si
- < >
a0
R0
40 A
SEM A
20 4
|:| T T T T T T T T T T

Al
| SEMB |SEMC

APZ  AIP3 AIP4 ATPS AZP1 AZPZ AZP4 AZPE AZP3

Partiicle Number

ECm0 A Mg ES OF OK BEFe

AP1 AZPT AZPS AZPE AZPI

Capture time: 21.5 Hrs




09-04631
FMT
ITRS 2-1
Area 1

= o[
Spot 3

FAB 2 — FF B Supply
SEM A

Particle A1P3
Carbon Signal A = SE1

WY Mag = 21.95K X WD = 8.5mm Date :21 Sep 2009 ™
AIR LIQUIDE
2um EHT = 20.00 kV Time :10:28:05 QMAH—,!'&E-‘S;MAS




09-04631
FMT
ITRS 2-1
Area 2
Center
Spot 7

FAB 2 — FF B Supply
SEM B
Particle A2P7

Oxygen
Carbon
Aluminum Signal A=SE1

[ AIR LIOUIDE

Mag = 63.65 K X WD = 7.0 mm Date :21 Sep 2009 B
200 nm EHT = 20.00 kV Time :15:25:19

ANALYTICAL SERVICES



09-04631
FMT
ITRS 2-1
Area 2
Center
Spot 5

FAB 2 — FF B Supply
SEM C
Particle A2P5

Fluorine
Carbon Signal A =SE1

WY Mag = 56.72KX WD = 7.0mm Date :21 Sep 2009
AIR LIQUIDE
200 nm EHT = 20.00 kV Time :156:13:07 B

ANALYTICAL SERVICES




Particle Count > 50nm

FAB 2 — Final Filter B Product

Particle Release Documented by Laser Particle Counter
22.3 Hours Capture Time

35000
Date and Time  Particles > 50nm
9/11/2009 07:51 9

30000 9/11/2009 07:52 488
9/11/2009 07:53 16
9/11/2009 07:54 10

25000 - 9/11/2009 07:55 13
9/11/2009 07:56 3
9/11/2009 07:57 820
9/11/2009 07:58 478

20000 A 9/11/2009 07:59 32018
9/11/2009 08:00 807
9/11/2009 08:01 13445
9/11/2009 08:02 378

15000 9/11/2009 08:03 8360
9/11/2009 08:04 162
9/11/2009 08:05 103

10000 - 9/11/2009 08:06 30
9/11/2009 08:07 92
9/11/2009 08:08 35
9/11/2009 08:09 12

5000 A
o - AN
T T T T T T T T T T T T T T T T T T T
06:15:00 06:35:00 06:55:00 07:15:00 07:35:00 07:55:00 08:15:00

Time



Fab 2 - Final Filtration B Product
I-V Response during SEM Release
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FAB 2 - Final Filtration B Product
Percent Elemental Concentration in Particles

Conc G. Cr
Order Si
> 50 Fe
Al
100
80
=
& 60 -
S
o
40
=o
20 1
|:| i

AZP1

AP

Particle Number

AlP2Z

EC 0 BAl EMg ES OK BCa OT mCr @Fe OBr mSh

Capture time: 22.3 Hrs




09-04631

FMT
ITRS 2-2
Area 2
Center
Spot 1

FAB 2 — FF B Product
SEM A
Particle A2P1

Carbon
Oxygen
Bromine
Titanium

AIR LIQUIDE

Signal A=SE1

Mag = 20.53 K X WD = 9.0 mm Date :23 Sep 2009 ™
2 pm EHT = 20.00 kv Time :11:41:16 QA}%&%&S




09-04631
FMT
ITRS 2-2
Area 1
Edge
Spot 1

FAB 2 — FF B Product
SEM B
Particle A1P1

Oxygen

Silica

Iron

Aluminum i Signal A =SE1

[ L Ak ouio: [ELEEES 14.24KX  WD=9.0mm  Date:23Sep 2009
w” 1um EHT = 20.00 kV Time :11:27:48 MS

ANALYTYCAL SERVICES .



09-04631
FMT
ITRS 2-2
Area 1
Edge
Spot 2

FAB 2 - FF B Product

SEM C
Particle A1P2
Chrome S S R S e S i ~ Signal A=SE1
Mag= 24.25KX  WD=9.0mm  Date:23Sep 2009
2pm . EHT = 20.00 kV Time :11:30:52 gﬂ«;‘—m‘%a‘s;m—zms



Particle Count > 50 nm

FAB 2 - Final Filter A Product

Particle Release Documented by Laser Particle Counter
18.5 Hours Capture Time

4000
3000 A Date and Time  Particles > 50nm
9/12/2009 08:34 26
9/12/2009 08:35 32
9/12/2009 08:36 16
9/12/2009 08:37 996
2000 S 9/12/2009 08:38 3567
9/12/2009 08:39 436
9/12/2009 08:40 3059
9/12/2009 08:41 337
9/12/2009 08:42 1780
1000 - 9/12/2009 08:43 14
9/12/2009 08:44 57
9/12/2009 08:45 29
9/12/2009 08:46 7
O ] I—J L\—-\_
07:00:00 07:20:00 07:40:00 08:00:00 08:20:00 08:40:00

Time




Fab 2 - Final Filtration A Product
I-V Response during SEM Release

X

waaInd

abeljon

Time




Percent

Conc
Order

> 5%

100

60

40

FAB2 - Final Filtration A Product

Percent Elemental Concentration in Particles

Cr 0

C C C Si C Fe
g ¢ 0 Si 0 0 F 0
lulg 0 Si C

K

| | I

AP A1PG AZP1 AP

Al
| | | | SEMC | SEmD SEME

ATPT AZP2 AlPZ ATPS A1PS AlP4 AZP3

Particle Number

.
L

B0 ONa mA EMg mSioF oKk mCrmafFe 0S5 OP

|Collection Time: 18.5 Hrs |
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FMT F

ITRS 2-3 .
Area 1 LY
Edge N
Spot 1 ‘ \

FAB 2 - FF A Product > _ \

SEM A Ay el
Particle A1P1 ; ' P o)
Carbon | " signal A=SE1

pyypwes  Mag= 25.07KX WD = 8.6mm * Date:23 Sep 2009 BALAZS
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09-04631

FMT

ITRS 2-3

Area.1

Edge

Spot 3 -

~
L4
FAB 2 — FF A Product
SEM B |
A1P3 3
Carbon , i
Oxygen . Signal A = SE1

Mag = 30.61 KX WD = 8.5mm Date :23 Sep 2009 m‘“
L AIR LIOUIDE : .
1 pm EHT = 20.00 kV Time :13:41:56 ANALYTICAL SERVICES



09-04631
FMT
ITRS 2-3
Area 1
Edge
Spot 5

FAB 2 — FF A Product
SEM C
Particle A1P5
Silica
Oxygen Signal A = SE1

WYY - Mag = 10.91 KX WD = 8.5 mm Date :23 Sep 2009
1 pm EHT = 20.00 kV Time :13:47:41 B

ANALYTICAL SERVICES



09-04631
FMT
ITRS 2-3
Area 1
Edge
Spot 4

FAB 2 — FF A Product
SEM D
Particle A1P4 o
Carbon e
Fluorine . Signal A =SE1

| YRS Mag = 30.61 KX WD = 8.5mm Date :23 Sep 2009 _mm
AIR LIQUIDE
4 1um EHT = 20.00 kV Time :13:45:20 Bmwmm

-~




09-04631
FMT
ITRS 2-3
Area 2
Center
Spot 3

FAB 2 — FF A Product
SEME
Particle A2P3

Iron ‘
Oxygen y
Carbon ' ‘ ' |

l AlIR LIOUIDE

Signal A =SE1

Mag = 38.64 K X WD = 8.5mm Date :23 Sep 2009
1 um EHT = 20.00 kV Time :14:45:07




FAB 3
Fab 3 Showed a High Concentration of
Organic Contamination

Sample One: Supply to Final Filtration

Sample Two Product of Final Filtration
(same system as sample one)



Fab 3 - Final Filtration A Supply
I-V Response during SEM Release
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Conc
Order
= 5%

100

a0

60

Percent

40

FAB 3 - Final Filtration A Supply
Percent Elemental Concentration in Particles

C
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Capture time: 9 Hours
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P
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FAB 3 — FF A Supply 7
SEM —-Area 1 (low magnification) Signal A = SE1

WYY Mag= 2.00KX WD=7.0mm  Date:18 Aug 2009 RE e
AIR LIQUIDE 3
10 pm EHT = 20.00 kV Time :16:11:13 Bmwmm
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FMT
ITRS 3-2
Areas]
op :9

FAB 3 — FF B Supply

SEM A

Particle A1P9
Carbon




09-04109
FMT
ITRS 3-2
Area 1
Spot 10

FAB 3 — FF A Supply
SEM B
Particle A1P10
Carbon
Oxygen

Sulfur # Signal A=SEf

f Mag = 24.13 K X WD = 7.0 mm Date :19 Aug 2009 |
AlIR LIQUIDE !
P |, EHT = 20.00 kV Time :10:52:25 M |

ANALYTICAL SERVICES |




09-04109 3¢
FMT -
ITRS 3-2
Area 2
Spot 4

FAB 3 — FF A Supply
SEM C
Particle A2P4
Oxygen
Silica
Aluminum
Potassium Signal A = SE1

|

Mag= 36.97KX  WD=7.5mm  Date:19 Aug 2009 ™
1um EHT = 20.00 kV Time :12:51:47
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Area 2 s o
Spot 6 £
i o

FAB 3 — FF A Supply
SEM D
Particle A2P6

Oxygen &
Iron zﬁ
Aluminum P @

o ~ signal A=SE1

| Mag . 2564KX ~ WD=7.5mm Date :19 Aug 2009 '
1um EHT = 20.00 kV Time :13:01:32 gme—H%AL——AzCESS




Voltage

Fab 3 - Final Filtration A Product
[-V Response during SEM Release
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FAB 3 - Final Filtration A Product
Percent Elemental Concentration in Particles

Conc 1 0
Fe C
Order gj

> 5% Al
Na

Cr Si

100

g0

G0

Percent

40 1

P1 P2 P3 P4

nC w0 mNamAl BSimCamV mCr mFe o Capture time: 18.3 Hours




09-04109
FMT

ITRS 3-3
Spot 1

FAB 3 — FF A Supply
SEM A
Particle 1

Iron
Oxygen
Chrome Signal A=SE1

Mag= 62.31KX  WD=7.0mm  Date:18 Aug 2009 ™
1 pm EHT = 20.00 kV Time :14:09:26 %&CMAZ_s

L AIR LIQUIDE|
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FMT

ITRS 3-3
Spot 2

FAB 3 — FF A Product
SEM B
Particle 2
Oxygen
Silica
Aluminum
Sodium Signal A = SE1

WYYPSTe Mag= 21.30KX  WD=7.0mm  Date:18 Aug 2009 ' ™
AlIR LIQUIDE
2 um EHT = 20.00 KV Time :14:06:43 %H%QTATM%;
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ITRS 3-3
Spot 3

FAB 3 — FF A Product
SEM C

Particle 3
Carbon

Oxygen Il A=aEY

re— Mag= 16.32KX  WD=7.0mm  Date:18 Aug 2009
AIR LIQUIDE
. :2 Mm | EHT = 20.00 kV Time :14:03:58 B— “4
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Particle 4
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FAB 1
Fab 1 Showed a High Concentration of
Stainless Steel Particles

Sample One: Supply to Final Filtration

Sample Two Product of Final Filtration
(same system as sample one)



Fab 1 - Final Filtration A Supply
l-V Response during SEM Release
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FAB 1 - Final Filtration A Supply

Percent Elemental Concentration in Particles

Conc ' 7 Fe 0 0
Order 0 Fe Si
= 5% t;[ — Si Zn
- Ni Mg Cl
100 — — - - —— = - I
80
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S 60
4]
o
40
5 SEM A
20 17 SEM E
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Capture time: 12 Hours




09-03408

FMT

ITRS o UF Feed
Area 1

Filter Edge
Particle 4

FAB 1 — FF A Supply
SEM A
Particle A1P4

Iron

Oxygen
Chrome
Nickel Signal A = SE1
Mag= 30.19KX  WD=80mm  Date:5Aug 2009 »

d 4
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FMT

ITRS 1-2 UF Feed
Area 1

Filter Edge
Particle 5

FAB 1 — FF A Supply
SEM B
Particle A1P5

Iron
Oxygen
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Nickel

‘ AIR LIQUIDE

Mag = 30.19 KX
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WD = 8.0mm
EHT = 20.00 kV

Date :5 Aug 2009
Time :11:10:46
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[ A0 72 G
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FAB 1 — FF A Supply
SEM C
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FMT

ITRS1-2  Feed
Area 2

Filter Center
Particle 5

FAB 1 — FF A Supply
SEMD
Particle A2P5
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FMT

ITRS 1-20 Feed
Area 2

Filter Center
Particle 9

FAB 1 — FF A Supply
SEM E
Particle A2P9

Oxygen

Silica
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Chloride | Signal A=SE1

‘WD=80mm  Dpate 5Aug 2009 |
EHT = 20.00 kV Time :14:59:10 %ml_l_m'-m‘fmz@s |
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Particle Count > 50nm

FAB 1 - Final Filter A Product
Particle Release Documented by Laser Particle Counter
24 Hours Capture Time

25000
Date and Time Particles >50nm
20000 - 6/26/2009 13:51 19537 (\
6/26/2009 13:52 19915
6/26/2009 13:53 18641
6/29.2009 13:54 5728
15000 - 6/26/2009 13:55 10905
6/26/2009 13:56 8759
6/26/2009 13:57 5593
6/26/2009 13:58 7083
6/26/2009 13:59 5893
10000 - 6/26/2009 14:00 3438
6/26/2009 14:01 835
6/26/2009 14:02 335
6/26/2009 14:03 8866
5000 - 6/26/2009 14:04 11217
6/26/2009 14:05 215
First Peak Caused by valving
O T T T 1 T T T 1 T T T 1 T T T 1 T T T 1 T T T 1 'L/\'-/\J' 1

12:00:00 12:20:00 12:40:00 13:00:00 13:20:00 13:40:00 14:00:00 14:20:00

Time



Fab 1 - Final Filtration A Product
IV Response during SEM Release
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FAB 1 - Final Filtration A Product
Percent Elemental Concentration in Particles

Conc | C Fe Fe 0
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SEM B
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Filter Edge
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FAB 1 - FF A Product

SEMF
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FAB 5
Fab 5 Showed a High Concentration of
Stainless Steel Particles on Feed Water
and a Significant Amount of Carbon on
the Final Filtration Product Water

Sample One:  Supply to Final Filtration

Sample Two Product of Final Filtration
(same system as sample one)



Fab 5 - Final Filtration B Supply
I-V Response during SEM Release

X

usliin)d

abeljon

Time




FAB 5 - Final Filtration B Supply

Percent Elemental Concentration in Particles

Conc Fe Fe  Si
Order g Cr Fe
r
>5% | - N > r
100 — — — — — — —] —] —] —_
a0
E
e B0 17
&
a
40 A
SEM A SEM B SEM C
20 4
I:I_ I I I I I I I I I I I I I I
AP A1PZ2 AP ATP4 ATP: A1PE ATRT  ATPE ATPS ATP10 AZP1 AZPZ AZP3  AZP4  AZPT AZPG AZPE AZP5

Particle HNumber

B0 ES ECrEFe OMN

Capture Time: 18.2 Hours



09-04357
FMT
ITRS 5-1
Area 2
Center
Spot 1

FAB 5 —FF B Supply
SEM A
Particle A2P1

Iron
Oxygen
Chrome
Nickel
Mag = 41.30 K X WD = 8.0 mm Date :1 Sep 2009

1pm _ EHT = 20.00 kV Time :13:12:33

Signal A=SE1

EALAZS
ANALYTICAL SERVICES




09-04357
FMT
ITRS 5-1
Area 2
Center
Spot 3

FAB 5 —FF B Supply
SEM B
Particle A2P3

Iron
Oxygen
Chrome

Nickel Signal A = SE1

TR Mag = 24.25KX WD = 8.0mm Date :1 Sep 2009
AIR LIQUIDE
_ 1 um EHT = 20.00 kV Time :13:19:57 BAYH‘C'“‘S;R%S




09-04357
FMT
ITRS 5-1
Area 2
Center
Spot 5

FAB 5 — FF B Supply
SEM C
Particle A2P5

Silica
Iron
Chrome Signal A =SE1

YPARS  Mag = 15.22K X WD = 8.0 mm Date:1 Sep 2009 ™
AIR LIQUIDE
2 um EHT = 20.00 kV Time :13:27:35 %‘M—lg




Particle Count > 50nm

FAB 5 — Final Filter B Product
Particle Release Documented by Laser Particle Counter

20 Hours Capture Time

4000
Date and Time Particles > 50nm
8/27/2009 08:13 90
3000 - 8/27/2009 08:14 86
8/27/2009 08:15 266
8/27/2009 08:16 3690
8/27/2009 08:17 1928
8/27/2009 08:18 1716
8/27/2009 08:19 911
2000 1 g/27/2009 08:20 816
8/27/2009 08:21 2776
8/27/2009 08:22 294
8/27/2009 08:23 400
8/27/2009 08:24 213
1000 A M
O 7] 'M ! ! ! 1 ! ! ! 1 ! ! ! 1 ! ! ! 1 ! !
06:25:00 06:45:00 07:05:00 07:25:00 07:45:00 08:05:00 08:25:00

Time




Fab 5 - Final Filtration B Product
I-V Response during SEM Release
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Fab 5 - Final Filtration B Product
Percent Elemental Concentration in Particles

Conc Fe Cr C C C C C C
Order 0 Fe Fe 0 0 0 F
= 5% 0 Fe Si 0
< >
100
a0
=
E G0
g
a
SEM A SEM B SEM C
A0
20
] T T T T T
AP AlP2 AZPa AZP2 AZPE AZPY AZP3 AZP4 AZPT AZP1

EC E0 EAIOMgES OF oK OTimCr@Fe ONi

Capture Time: 20 Hours




09-04357
FMT
ITRS 5-2
Area 1
Edge

Spot 1 ’%

FAB 5 — FF B Product
SEM A

Particle A1P1

Iron
Oxygen Signal A = SE1

YIS Mag = 25.07 KX WD = 8.0mm Date :1 Sep 2009
AIR LIQUIDE
1um EHT = 20.00 kV Time :16:34:51 B‘!,%“Am%s




09-04357
FMT
ITRS 5-2
Area 2
Center
Spot 5

FAB 5 — FF B Product
SEM B
Particle A2P5

Carbon
Oxygen Signal A =SE1

Mag = 59.55 K X WD = 8.0mm Date :2 Sep 2009 :
200 nm EHT = 20.00 kV Time :9:38:48 %mﬁlﬁk%s




09-04357
FMT
ITRS 5-2
Area 2
Center
Spot 7

FAB 5 — FF B Product
SEM C
Particle A2P7

Carbon
Fluorine
Oxygen

Signal A=SE1

| AIR LIQUIDE Mag = 17.39 KX

WD = 8.0mm
EHT = 20.00 kV

Date :2 Sep 2009
Time :9:46:26

[ A0 728
ANALYTYCAL SERVICES




FAB 4
Fab 4 Showed a Variety of Typical
Elemental Particles Found in UPW

Sample One: Supply to Final Filtration

Sample Two: Product of Final Filtration
(same system as sample one)

Sample Three: Product of Final Filtration
(not associated with Sample one)



Particle Count > 50nm

FAB 4 — Final Filter A Supply
Particle Release Documented by Laser Particle Counter
11.4 Hours Capture Time

180

160 - Date and Time Particles > 50nm
9/30/2009 21:27 2
9/30/2009 21:24 99

140 A 9/30/2009 21:29 63
9/30/2009 21:30 18

120 - 9/30/2009 21:31 8
9/30/2009 21:32 2
9/30/2009 21:33 12

100 ~ 9/30/2009 21:34 18
9/30/2009 21:35 20

80 - 9/30/2009 21:36 7
9/30/2009 21:37 161
9/30/2009 21:38 37

60 1 9/30/2009 21:39 70
9/30/2009 21:40 63

40 - 9/30/2009 21:41 52
9/30/2009 21:42 45

20 -

0 _J\/\/\J\/\/\/\/\_A/\/x/\/\/\//\_NR/\-/L/\_/V\/\/\/\/\
20:00:00 20:20:00 20:40:00 21:00:00 21:20:00 21:40:00

Time



Percent
[y ]
[
[

AP

A1P2

AZ2P2

FAB 4 - Final Filtration A Supply
Percent Elemental Concentration in Particles

AZP5 AP

Particle Number

mC m00OMNa mAl BSi

AZP1

AZ2P3 AZP4

Capture Time: 11.4 Hours




09-04950

FMT

ITRS 4-2 | -
Area 2 :

Center

Spot 2

FAB 4 — FF A Supply
SEM A >
Particle A2P2

Carbon
Oxygen Signal A=SE1

Mag = 20.53 K X WD = 8.5 mm Date :7 Oct 2009

1pum EHT = 20.00 kV Time :12:04:21 %w‘!n—'c'“‘— m — :,

[ AIR LIQUIDE




09-04950
FMT
ITRS 4-2
Area 1
Edge
Spot 3

FAB 4 — FF A Supply ”
SEM B
Particle A1P3

Silica

Oxygen
A Signal A =SE1

YT Mag = 34.97 KX WD = 8.5mm Date :7 Oct 2009 ™
AIR LIQUIDE
1 um EHT = 20.00 kV Time :11:29:21 —Bm—ém"wnm%s



09-04950
FMT
ITRS 4-2
Area 2
Center
Spot 3

FAB 4 - FF A Supply
SEM C
Particle A2P3

Aluminum
Oxygen Signal A =SE1

ISR Mag = 30.61 KX WD = 8.5mm Date :7 Oct 2009 E
AIR LIQUIDE
1pm EHT = 20.00 kV Time :12:06:27 %LAYH—%AL‘—;R%S




Particle count > 50nm

FAB 4 - Final Filter A Product
Particle Release Documented by Laser Particle Counter |
23.3 Hours Capture Time

700
600 1 Date and Time Particles > 50nm
9/30/2009 08:33:41 14
9/30/2009 08:34:41 588
500 - 9/30/2009 08:35:41 52
9/30/2009 08:36:41 6
9/30/2009 08:37:41 26
400 1 9/30/2009 08:38:41 6
9/30/2009 08:39:41 7
300 - 9/30/2009 08:40:41 20
9/30/2009 08:41:41 11
9/30/2009 08:42:41 4
200 4 9/30/2009 08:43:41 97
9/30/2009 08:44:41 22
9/30/2009 08:45:41 13
100 - 9/30/2009 08:46:41 16
9/30/2009 08:47:41 21 \/\A/\/
0 - -MA—M”/\“/\W/\—J —
07:00:00 07:20:00 07:40:00 08:00:00 08:20:00 08:40:00

Time



Fab 4 — Final Filtration A Product
I-V Response during SEM Release
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FAB 4 - Final Filtration A Product
Percent Elemental Concentration in Particles

Conc .
5
Order GI
= 5%
* —r
100 -
a0 -

Percent
[y ]
[ -
L

40

SEM C
20 A
|:| .

AP A1P2 A1P3 AZP2 AZP1

Particle Number

ol mC md msioF Capture Time: 23.3 Hours




09-04950

FMT

ITRS 4-3

Area 1

Edge

Spot 1 e

FAB 4 — FF A Product
SEM A
Particle A1P1

Silica
Oxygen Signal A=SE1

WY Mag= 51.13KX WD = 9.0 mm Date :7 Oct 2009 ™
AIR LIQUIDE
1um EHT = 20.00 kV Time :13:55:30 %




09-04950
FMT
ITRS 4-3
Area 2
Center
Spot 2

FAB 4 — FF A Product
SEM B
Particle A2P2

Carbon
Fluorine

Oxygen Signal A = SE1

ISR Mag = 88.77KX WD = 9.0mm Date : 7 Oct 2009 |
A 100 nm EHT = 20.00 kV Time :14:29:47 M

ANALYTYICAL SERVICES |




09-04950
FMT
ITRS 4-3
Area 2
Center
Spot 1

FAB 4 — FF A Product

SEM C
Particle A2P1
Carbon
Oxygen
Nitrogen

! AIR LIQUIDE

Signal A=SE1
Mag = 68.03 K X WD = 9.0 mm Date :7 Oct 2009
200 nm EHT = 20.00 kV Time :14:26:32 mmm :m




Particle Count > 50nm

FAB 4 - Final Filter B Product
Particle Release Documented by Laser Particle Counter
10.5 Hours Capture Time

1600
1400 -
Date and Time Particles > 50nm
10/1/2009 09:35 1394
1200 A 10/1/2009 09:36 25
10/1/2009 09:37 33
1000 - 10/1/2009 09:38 12
10/1/2009 09:39 30
10/1/2009 09:40 13
800 10/1/2009 09:41 7
10/1/2009 09:42 8
600 - 10/1/2009 09:43 12
10/1/2009 09:44 149
10/1/2009 09:45 0
400 -
200 -
0 _ A\ A A~ A~ L\/\J\___,
08:00:00 08:20:00 08:40:00 09:00:00 09:20:00 09:40:00

Time



Fab 4 - Final Filtration B Product
I-V Response during SEM Release
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FAB 4 - Final Filtration B Product
Percent Elemental Concentration in Particles

Conc C C Al
Order 0 0
= 5% Cl
100 1
80 -
g
S 60 -
[=1]
o
40
20 -
|:| i

EC 0 oNamAlmSioF mClmCrmFe @S OP Capture Time: 10.5 Hours




09-04950
FMT
ITRS 4-1
Area 2
Center
Spot 2

FAB 4 — FF B Supply
SEM A
Particle A2P2
Carbon
Oxygen Signal A=SE1

1 pm EHT = 20.00 kV Time :10:10:25 B

Mag= 37.37K X WD = 8.0mm Date :7 Oct2009



09-04950

FMT

ITRS 4-1 . .
Area 1 % (
Edge ”

Spot 3

FAB 4 — FF B Product |
SEM B
Particle A1P3

Carbon
Oxygen
Chloride

Signal A =SE1

WY Mag = 32.72KX © WD=6.0mm _ Date:6 Oct 2009
AlIR LIQUIDE
1 pm EHT = 20.00 kV Time"17:05:51 BA,,%’AL‘S;MZCES




09-04950
FMT
ITRS 4-1
Area 1
Edge
Spot 1

FAB 4 — FF B Product
SEM 1

Particle A1P1
Aluminum Signal A =SE1

Mag = 25.07 K X WD = 6.0mm Date :6 Oct 2009
2pm EHT = 20.00 kv Time :17:00:07 BAm'C'“‘s;R%Es

]




New Particle Metrology Supports
the 2008 Front End Process Defect Targets.

*ldentifies elemental composition
*Operates below 50 nm particle size
*Provides concentration data

*Leverages proven SEM analysis techniques

*Provides fast and actionable data



