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YMDB (Yield Model & Defect Budget) S&EBLIETILERBIFE RMER

DDC (Defect Detection & Characterization) RERREBEF T

WECC (Wafer Environmental Contamination Control) r7x—I\IR3E;E:NHE

YL (Yield Learning) #=%3L|23%h

PWP (Particles per Wafer Pass) IIZTOLIR(Wafer Pass)IC&LBEINTG DIN—T1+77ILOE

ADC(Auto Defect Classification) REBBENDER

DFM (Design for Manufacturing) BEBH{E25

ISMI (International SEMATECH Manufacturing Initiative)
SEMATECHNWME-TSEERMRARZ DILET DD/ —T0

HARI (High Aspect Ratio Inspection) ST RAN7NEEORE

SSTA(Statistical Static timing analysis)
RGBSR ST ARIREDA (electronic design automation)*Y—IL

CMC (Compact Model Council) 73> 22ETILOBRBIEE(CIER

AMC : Airborne Molecular Contaminants AR Fi5L

ILD : Inter Layer Dielectrics [BRYBSAR

FOUP : Front Opening Unified Pod *72x—I\+Z~!|7?

TOC : Total Organic Carbon 2B #FiRE

ICPMS : Inductively Coupled Plasma Mass Spectrometry iRBES29RIBENITEE
ICPAES : ICP Atomic Emission Spectrophotometry iREES27RIRARAITEE
AAS : Atomic Absorption Spectrometry [BSIRFEHEEST

TOA : Total Organic Acid BB {iGzE

TOCS : Total Other Corrosive Species {ROBEREINEE
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Difficult Challenges 2005—>2007 ©

ITRS2007

Detection of Multiple Killer Defect Types /
Signal 1o Noise Ratio -

Wafer Edge and Bevel Control, Inspection and

ITRS2005 Review -

Signal-to-noise ratio- Process Stability vs. Absolute Contamination
Level Including the Correlation to Yield -

Linking systematic yield loss 1o layout

Detection of multiple Killer defects- attributes -
High aspect ratio inspection- High-Aspect-Ratio Inspection -
Process stability vs. absolute contamination In-line Defect Characterization and Analysis-

level including the correlation to yield-
Development of model-based design-

Inline defect characterization and analysis- manufacturing interface-

w b t

inasfe:ﬁiﬁﬁ Shdipctel e Immersion/Double Patterningfi#EO)RERRIRIE
YLB#EE?

Development of parametric sensitive vyield
models including new materials -
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TBHRNR (I TFT71HR, CVDTiR, F—INATRF) ORKRIRADHIAE /3800

Specialty Gases 2006 2007
Deposition gases e.g. SiH4, (CH3)3SiH,NH3 SiH4, (CH3)3SiH
Deposition gases e.g. NH3
Deposition gases e.g. - N20,NO
Deposition gases e.g. - WF6
Deposition gases-electrical dopants e.g. AsH4 PH3 GeH4 AsH3 ,PH3,B2H6
Deposition gases GeH4
Implant gases - AsH3,PH3,BF3
Laser gases Litho - F2/Kr/Ne
Etchants-Corrosive BCI3, CI2 HBr, BCI3, CI2
Etchants-Non-corrosive C2F6, NF3 C5F8, C4F8, C4F6, CH2F2
Etchants - Xe
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WECCXKTE-2/3

imi e B e Hi#R1B A0, Litho/Metrology[d T I7&FLIEZUL VR KIEBIC

Year of Production 2007 2008 2009 2010 2011 2012
Flash ¥ Pitch (nm) (un-contacted Poly)(f) 54 45 40 36 32 28
DRAM % Pitch (nm) (contacted) 65 57 50 45 40 36
MPU/ASIC Metal 1 (M1) % Pitch (nm) 68 59 52 45 40 36
MPU Printed Gate Length (nm) t1 42 38 34 30 27 24
MPU Physical Gate Length (nm) 25 23 20 18 16 14

Add [Critical areas (Litho, Metrology) | | | | |

Add [Temperature range in +/-K at POE [37] | 1.0 1.0 | 1.0 | 1.0 | 1.0 | 1.0

Add Maxmum short term temperature variation at POE in +/1 10 1.0 1.0 10 1.0 1.0

—  IK/5min [37]
Maximum long term temperature variation in +/-K/hour

Add at POE [37] 1.0 1.0 1.0 1.0 1.0 1.0

= — : :

Add I[—;L;r]mdlty range in +/- % relative humdity r.H. at POE 3 3 3 3 3 3
Maximum short term humidity variation in +/-r.H./5 min|

Add at POE [37] - - - - - -

Add [Non-critical areas (others than Litho, Metrology) | | | | |

Add JTemperature range on +/-K at POE [37] | 2.0 2.0 | 2.0 | 2.0 | 2.0 | 2.0

— — = :
Add Ir—;r]mdltv range in +/- % relative humdity r.H. at POE 5 5 5 5 5 5
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STRI

Year of Production 2007 2008 2009 2010 2011 2012

Flash ¥ Pitch (nm) (un-contacted Poly)(f) 54 45 40 36 32 28

DRAM ¥ Pitch (hm) (contacted) 65 57 50 45 40 36

MPU/ASIC Metal 1 (M1) ¥ Pitch (nm) 68 59 52 45 40 36

MPU Printed Gate Length (nm) Tt 42 38 34 30 27 24

MPU Physical Gate Length (nm) 25 23 20 18 16 14
WAS |Exposed Copper Wafer Environment (Cleanroom/POD/FOUP ambient)

IS
[ ADD [H2S 1000 [ 1000 [ 1000 [ 1000 [ 1000 [ __ 1000
[ ADD [Total sulphur compounds 10000 | 10000 | 10000 | 10000 | 10000 | _ 10000

WAS |Exposed Aluminum Wafer Environment (Cleanroom/POD/FOUP ambient)

AMC:—i2 7 /\IRIRISZR R 2D RANER \ISH 2 AR
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Iy 1RE 1/3

RERBO(TEEIEN.
HERBRAOEEFBAPEN:RM. (Key Challenge)
IRERE, RE, RIROBENRERMELE.
BEBAIFOIMIBEENOEKEE

Table YE7a

fn,

ICRd 3HFORBL

1 Bevel Inspection Technology Requirements —Near-term Years

Year of Production 2007 2008 2009 2010 2011 2012 2013 2014 2015
DRAM % Pitch (nm) (contacted) 65 57 50 45 40 35 32 28 25
Flash ¥ Pitch (nm) (un-contacted Poly)(f) 54 45 40 36 32 28 25 22 20

afer inspection on multilayer product wafer of top and bottom bevel, APEX and 3 mm wafer edge exclusion[U]

PSL spheres at 90% capture rate, Equivalent sensitivity (nm) [N, O]

Sensitivity [nm] without speed requirement
at 50 % capture rate

325

Sensitivity[nm] at 100 wafer/hrs

2000

Defect classes, ADC [P]

5

Toolmatching (Yovariation tool to tool)

10%

10%

CoO [$/300 mm wafer]

0.9

Edge Exclusmantﬁ(me)

>

JUER (L)

=3

1250
10
10%
0.8

Ty IER (APEX)

AXNJLER(CFE)
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Relative adhesion ratio (Q06um up)
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