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CIP: Continuous Improvement Program

COC: Chip on Chip(C2C=Chip to ChipéEHh N5 tH5H5D)
COW: Chip on Wafer (C2W=Chip to WaferEhnbZE48H5D)
EEMI: European 450mm Equipment & Materials Initiative
EPMs: Equipment Performance Metrics

FDSOI: Fully Depleted Silicon On Insulator

HKMG: High-k (Dielectric) /Metal Gate (Electrode)

|G: Intrinsic Gettering

JEDEC: Joint Electron Device Engineering Council

P/P+: P(-epi) on P+

MUGFET: Multi-Gate Field Effect Transistor

PBS: Poly Back Seal

SFQR: Site Front least sQares Range

STT-RAM: Spin Torque Transfer Random Access Memory
TSV: Through Silicon Via

WOW: Wafer on Wafer (W2W=Wafer to WafertEhhdZ¢LtH5)
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Front End Processes SCOpe
LD

A: Starting Material
B: Isolation

C: Well Doping
D

E

F

: Channel Surface (Preparation)
: Channel Doping and Channel Strain
. Gate Stack (Including Flash) and Spacer
G: Extension Junction and Halo
H: Contacting Source/Drain Junction
|: Elevated Junction and Contacts
J: DRAM, Phase Change, and FeRAM Storage
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1. EfR;EE)

2010 FEP Updates
£ 4 D Minor Correction® #& (B HR)

2011 FEP Opportunities
- Starting Material : Wafer Flatness Impact(EIZEUVL)
-Logic Device:
Timeline for HKMG, FDSOI, MUGFET, high-u channel
- Flash Memory: Table Update (—3D1t)
-DRAM: Table Update (—3D1{k)?
-STT-RAM:New Table?
-3D/TSV
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20084%5H 20124 Pilot-LineZ /2 3k (Intel/Samsung/TSMC)
20084 1H T—/\\VR) T ERETE (300mm: Ty —450mm: E@:)

2008%11A4 Mechanical Wafer Spec. (SEMI)
BEEx=9025+25um

200943 H Bt & z—/\LoanBitk (ISMI)

20094 1H Equipment Performance Metrics (ISMI)

201044 KA Process Test Wafer Spec. (SEMI)

20105108 Intel: Pilot-line DIXM2013FER#}ETF IR
201012 A TSMC:Pilot-line@Fab12M2013-2014 &7+ X
20105128  Prime Wafer Spec.M &% IR (SEMI)

20114 1A EEMI450:450mm Prototyping-linex7 7+ > X

(Member: ASM, ASML, Siltronic, Soitec, IMEC, IntelZ§)
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EPMs are completed for 60 450 mm
Process and Metrology Equipment,
Organized into 11 Tool Groups

Example:5.1 Dry Etch Dielectric, Poly - Active Areal/STI

INTERNATIONAL SEMATECH u

MANUFACTURING INITIATIVE

Attribute Units Metrics (32 nm) Metrics (22 nm) Motes
Auto End-point Detection - Required Required
S Need better solution to
Equipment in-situ g’ EUEL.?IEM Option Option eliminate bevel polymer
Parameters apability contamination
In-situ Chamber Clean . :
Capability - Required Required
STl Depth Bulk nm 323 309 Critena of ITRS
Process STI Width at top nm 40 32 Criteria of ITRS
STl Sidewall angle Deg >B88.2 =887 Critena of ITRS
Targets ——
Total Vanability 3 ¢ — all am <15 <1
sources ) '
. > TBD, each company
> TBD : each company input selectivity
- input selectivity :
Selectivity to - : requirements
reguirements w.r.t W.r-t materials
Process materials chosen o
Characteristics chosen Etch i T
Loading Effect % <5 <5 t “Ijstg fiference s to
Charge Damage - To be measured To be measured
Residue after etch - None None
On bare Si = 30 nm #lom? < 0.0084 < 0.0060
Defects, PWF @ 1.5 Need to find better
mm edge : - 2 _— : . solution for e-chuck to
exclusion Backside on Si #lcm <028 @=75nm <028 @ =50 nm eliminate need for
post-eich backside clean
Availability ) 95 95
Manufacturing Targets | MTBF hour =500 =500
(@ High Volume MTTR hour <=4 =2
Manufacturing Phase) MTB/T Clean To be measured To be measured Will depend on process

chemistry
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TARD T/
A& Particle Monitors Lithography Other Monitors
= Monitors
RAT PorN
=R 0.005-100 QOcm P:0.5-100 Qcm N: 1-20 Qcm
_— .. Customer
MEREE Not specified specified
EREAMY <1E10/cm?
IN—T
TATW <250/wafer <500/wafer
>0.045um
18 E (SFQR) Not specified <42nm Not specified
Iy SEMI M76
/T RIT/VF
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3D/TSV
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Managing the Form Factor
.driving “More than Moore’s law” thru Innovative Packaging

JEDEC PUb|ICatIOn JEP158(2009) . Typical Handset Block Diagram

Customer

2011 (2 [EWide I/l *EVICEET S Request ~

Stacked or SxS Package
‘JEDEC;&E%h\% é;h'éﬁ' AJ% M Flash SMT + Die Module

s N
’——W—Dpxr—‘
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An AN S
BB \ /1 ™ W—@— Spxr
| |

P E— Py Rx
.

VF-TSS 3D Stacked IC’s

52
3 =h

4

™\ Stacked Die
SxS Die
SRAM -

Plus discrete components... )

ATET

Kumar, 2008&ITRSSZBFER
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-Via First :SiEMRIZViafspk (+EBMIEA) ->TrEE 2R 800~1000°C
-Via Middle :xz—/\TOEAD&EF (. Trispk#%) TVialie il BEREIIEEE
‘Via Last :™r—/\JOtR5ET—Viatmi+3DIt <200~250°C

3D/TSVZ A+ X

-COC (chiponchip) :TSVZFELTChipltL-%&. #EET S
-COW (Chip on Wafer) :TSVZHRLTChipltLI=tDZE D z—/\LEIZFEET S
-WOW (Wafer on Wafer) : TSVZELT-DOx—/\RTZEE TS

EASA. KBEEDETILTHD
ASET (&ZHE&A) TlEVia Last(Back Via) TWOWMHMNCOC
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MBI E ZETESTESDH (Open?)
SEOI—N\EDEERT VAT XESESDH (FEP/PIDS)
TSVEBD AL R, EDTINAAANDELE (FEP/PIDS)
HEEDEEL T, ECFTEVT—/\ERIRED (FEP/PIDS)
EM?, ‘SHEIgEN?, TRV T2
TSVLATORDYT SR IL—ILIE? (PIDS/FEP)
Keep Out Area (% HL & Area Penalty)
-Device Impact Model (PIDS/FEP)

Cross Cut&ld FEP/PIDS/INCT/Design and A&P
ITRSEEDEMTIL, 53— AVia FirstiZBELTWVEWESTH S
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Y. S. Kim(EEX) et al.,IEDM2009, p.365, Via Last, WOWT45nmttdD
CMOSFET, Vx—/\ES=7 um, FETHE D FIEIX R oniamo1-=,

-A.Marcha et al.,vVL2010, p.109, Via Middle THKMG CMOSFET{E&,
DI—/\[EZ=25um, ViatDEEEEA 20 y mLL T TlL. AL X Tlon®
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Fig. 14: Variation of ION versus distance to TSV from experimental data of DAC
with pMOSFETSs (like Fig. 13) and nMOSFETs current sources.

Marcha et al., VL2010, p.109
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1. ITRS FEP update
20105 FELGERELL
» 20114 : Starting Material, Logic Timeline, 3Dt D &E®/E1TS

2. BT EIREAE
+450mm: 2012~134 Pilot-line. 2014~15%F EEIZEX &,
ISMIDEFIFIO—FTYTIZR>TAU RS a—ILIZRAS
3D/TSV:DRAMT2012~13F £E L BIELTERL TS
Hetero. Integration (MtM) [Z[R] IF1=#& 51 BH LA FEEINS

HEAEICCI HEW =WV = (& :FF)
ERSE HHASE, EHBR. KIGEE. SRELE. IIRIKAE.
FERR. AIUBRICEBEILET
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450mm Wafer Handling Guideline Updateﬁm’

Front side Surface <«— 508 um —»

450mm Wafer Vertical Cross-Section

KBackside Surface\l
j Carrier Wafer
Horizontal Tangential Constraints

Vertical Tangential
Point or Surface

A

< Point or Surface — 508 um —» Permitted to

A 1 Contact Wafer

) \ e 3 mm Edge Exclusion Area > Edge In this area
Only

Permitted Wafer Support |

and Hand”ng Contact Area Note: Dimension According to Mechanical
Wafer Rev 8 SEMI Blue Ballot

ISMI Member Company Consensus to Move to Backside Wafer

Handling in 450mm
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