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iZk ke ELX@Evnnvsrn-niiER® Device Modeling

BA ®BE ®HZ BlEE&E Front End Process Modeling
B;F kRtt IRxH2A Ed]is-Fagra Device Modeling

R e V- ] Fagra Front End Process Modeling
R ER A—L = Device Modeling

2 £ NEC EL £8 Interconnects

BRiEz N\FYIyD £8

M, E— A—L == Design, Manufacturing Yield
ERFZ =F =

FE & =7 ==

B S£F  Selete aAY—37L  Numerical Methods

INA T 7LD 45 711 2 B (SEAJ) Equipment Modeling

1A &8 TCAD-I HAIEE Design, Manufacturing Yield
% 1T HIEX BAlEA Device Modeling

=HEF LBEX HRIEE Circuit Element Modeling
RKEER PE-#HEE BIEA Materials Modeling

A0 8= [RX HAIER

NG BE [ BEEEX BAER
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M&S: Modeling & Simulation

TCAD: Technology CAD

DFM: Design For Manufacturing

DFY: Design For Yield

FEP: Front End Process

PIDS: Process Integration, Device, and Structure
LER: Line Edge Roughness

LWR: Line Width Roughness

CMC: Compact Model Council

PD-SOI: Partially Depleted SOI
DD-SOI: Dynamic Depletion SOI
MUG-FET: Multiple Gate FET
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M&SM Scope
Goal: BAFHAR-JIAMZHIRETBEHICTD/OVEFEEYR—FT3
g YEBLEFROEARARERICEINVEETIIHEYZIAL—Y3Y
B N EBFyS O

Package

[ Equipment }

Interconnects

KDFM/DFY\

>[ Lithography } Material, {Circuits Elements
kNumerican

VAS

. FEP | | Device

\_FIVIAH )
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20004F

20024 -
20034 :

2004 5F

TCAD1—1 (TCADBEHEERC)
2008458 ~68
14144 (B K 6344(8%h). BLk58E 7844)
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~ FPoo—MER ~

> BESROEFEMEIABI D GEXEIIEZTIVSIET)
> M&SADEAFE REFVV(ERSNDEEH—)

(k) EZEFDRIIEHDFH
20024 (E ) 20084 (HvIdIZEM)
£1#&"(@2002) | =#5"(@2008) | HA1F{E (@2012)
FAFEIA MR EE 30% 27% (26%) 37% (40%)
G R EfEE 26% 30% (27%) 39% (42%)
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> BiR— M a8 T . AVF—ICLBY-ILOH B
EFIVDRIR B A H TR

EFILOEBEE /$§?d§7t;ﬁ%%b"%6né

YR— bR E

RN A

Q. What was your most disappointing experience with the use of M&S ? Mention up to 3.
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~ BT (ER7VT—- a8 ~
> Rba-HBENORABERFEEHFCF v TH
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AT 70 WIBIRE DIRFEL
BEANDEE
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) TH)OVERED
- /J'Rinnf'aﬁ%w A M
HX
T it AR LR S 5h09M%0
TH)OJEF HAR 52 48
Q. Of which kind were the contributions in Q. Please select the 3 most important

the most impressive cases? Mention up to 3. items you expect from M & S.
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RN RDERKIE

PoU—MEREFTICHAFEIA M- BRI EROERIEZEIE

Year of Production 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 ~

development costs
TCAD i e
used

Estimated technology
development cost

ADD . 27% | 27% | 30% | 32% | 35% | 37% n.a.
reduction from use of
TCAD
Estimated technology

ADD development time 30% | 30% | 32% | 34% | 37% | 39% | n.a.

reduction from use of
TCAD

| |
XRiRIE HifFE
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STRI
Thermal Modeling for 3D ICs

~ Short Term Difficult Challenge 1850 ~

XI& : Through Silicon Via, Thin stacked die
B2 Active deviceADIVIND MO REN (FyT72AEERE)
BTV : SRTDER - BEHEIA N AEEE

Difficult Challenges > 22 nm |Summary of Issues

Thermal modeling for 3D ICs and assessment of
modeling tools capable of supporting 3D designs.
Thermo-mechanical modeling of Through Silicon
Vias and thin stacked dies, and their impact on
active device properties (stress, expansion, keepout
regions, ...).

Thermal-mechanical-electrical
ADD |modeling for interconnects
and packaging
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Heterogeneous Integration
~ ¥——FD#HreEk (FFHRETE2009F (CHB#EL) ~

BRR: 70T, TURI. RF, INWT— I8 RS IET SV IUTHBI.
A ADIILTIVSTE., T—ADPNENH KT, LEMG
RET-EENTERL BMEAENER.

1t : &Y= ILDsyntax¥formatzBlR LD, Y—ILEIDT—AE# %
HEFE T BN, O— FIvT - 7= ILICE M,

Year of Production 2007 2008 2009 2010 2011 ~

IS General requirements on tools

Open documented file
formats (synatax and
semantics),
exchangability of data
between different tools

Documented file
formats

ADD |Tool interoperability
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%2 -

FHFE(CX UTIREZFEHBIEHIC, ITRSICE 71— FI\WDT B,
e7Uvd | y-XHE
Lithography Hk b =
FEP =R jith 7 SE it
PIDS = E it
Interconnect 2009 F FEE i T 7E
Metrology 2009 EE T 5E
ERD/ERM 20094 FEEHE T
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HEIPEEEDMHKET | EXMLRICRETE
VD590 | (B—REEH)
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(IS NeERE)
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ETINAA G R RH
CMOS£f& |#METBNIVFDERE |EFIM1AFHOER
HELILHEROEE R TF—RICEIETIVY
IS0 | TIM AERET IR DET )Y
CMOS (REMRZERE)
o] BRE% AT 7\ 1 ATOIREE
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2007 ITRS PIDSE CROSS TWG ISSUES:

Non-classical CMOS devices require the development of appropriate

compact models to support their introduction.

EE{LEEZEREE(CMC)* STRCE
2% 7€ HA [ REHH | BAHIRR
PD-SOI E~094F 4 E£F )M AT
DD-SOI EFRAE
MUG- 2 BN 50 A
FET BERNFEING ST,

*http://www.geia.org/Meeting-Minutes-and-Presentations-from-2007-to-Present

PD-SOI:
DD-SOl:

Compact Model Council
Partially Depleted SOI
Dynamic Depletion SOI
MUG-FET: MUItiple Gate FET
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