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WO PUAL AN E B E L5, B EHE Cu A EFICRDL DD ARD 5T ALS E I
S>TEDLND, Cu BMRILT 27 NE <~ U B EFRBAN THYEMEAYF MY 55 Ebid, Cu v
— R @ 135 ANy 2 AF AL AR E S CVD-CullE&#i D, CuNUTHEHEL TiE Ta sk,
W SR BB O | TR R A T KDY T A VB M B TH D, I R Al U CldmE i B s 8 A
LERBLTHBMLERDD,
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Fid 5 B L JE O % AR R BRI O 7= 0 M iR I O F B R AR I (Low-k L) R ITETET M E->TW
BN, BIEICHZONAM BT a2 A0 R IT N —RANELFERITEBEHIC TIF LN
ERR0, k=2.2~2.7T TlE7Adah—Rr RivaxhrEoE/MM RS 5, £z Cu L%
Bh Ik C&% Low—k M BB B LHEME T 2L ERH D, 100nm /—RLLF TiEk<1.5 OFERBHY, R
— TR B O =T Xy TREELBEM O OEDTHLIN, M AL T 7L —a (TN ¥ 3f
ThDH, SHITRFREIN L UIERE R0 Bl 1 235 4 £ 0T TH Y L 638 I B8 # f5% B A4 ) B 38 23 2 oK
b,

3) FHAL 4
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DAL PN E BB AL h 2D,

4) AT A
Tav AR B OO E TITEGRE OMERE M EICIXB RS, ok BELWITL Tt
DHZENE FBERREL CEEMZL L5,

YEAR 1999 2002 2005 2008 2011 2014
TECHNOLOGY NODE 180nm 130nm 100nm 70nm 50nm 35nm
MPU1/2 pitch 230 160 115 80 55 40
MPUgate length(nm) 140 85 65 45 32 22
Number of metal levels 6-7 7-8 8-9 9 9-10 10
I;;:S;/rczfpzfittisfsal levels ground 0 9 9 5 4 4
Jmax (A/cm2)-wire(at 105°C) 5.8E5 9.6E5

Imax(mA)-via(at 105°C) 0.36 0.32

Local wiring pitch(nm) 500 365

Local wiring A/R(for Al) 2 2.1

Local wiring A/R(for Cu) 1.4 1.5

Intermediate wiring pitch(nm) 640 465

Intermediate wiring A/R(Al) 2.2 2.5

Intermediate wiring dual damascene
A/R(Cu wire/via)

Minimum global wiring pitch(nm) 1050 765
Global wiring A/R(Al) 2 2.3

Global wiring dual damascene A/R
(Cu wire/via)
Conductor effective resistivity (z Q-cm)

2.0/2.1 | 2.2/2.1

2.2/2.4 | 2.5/2.7

3.3 3.3

Al wiring
Conductor effective resistivity (z Q —cm)

.. 2.2 2.2
Cu wiring*
Barrier/cladding thickness 17 13
(for Cu wiring) (nm)**
Ir?terlev‘el metal insulator—effective 3540 | 2.7-3.5 15
dielectric constant(k)
Specific contact resistance(Q-cm2) 3.0E-7 | 1.7E-7 5.0E-8 2.5E-8
Specific via resistance(Q—-cm?2) 7E-9 2E-9 6E-10 3E-10

X#1—3—2 MPUE®EMO B (ITRS99 Table 46a,46b |2 3% — %8 STRJ Tk zT)
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Technology node 250nm 180nm  13Qnm 100pm 70nm  50nm 35nm

Standard Conductor Technology
(Z100nm)
Contact/Via
In-situ cleaning for low contact and/or
via resistance

nized P'JI::I |

Barrier deposition for high aspect ratio
contact W [TiN/TI]

High A/R CWD WHill for contacts/ : 5 i |
low-k compatible W-fill for vias

Other high A/R contact fill

Al interconnect i i
TiN/Ti barrier deposition D. CVD. Ibnized EVD |

/D, CVD, lpnized PVD |

Thin nucleation deposition for Al fill
[TiN.NB,AI

gh pressure reflow

Low-k compatible Al fill

Cu interconnect
Barrier deposition [TiN, TiSiM,Ta, TaN,
TaSiNWN, WSIN]

Electroless barriers [CoP,CoWP]
Atomic layer deposirion etc

Mucleation{seed) deposition

Ry VD, I*::nize;d PUD,C\.-';[), Elenimt%hemical dti'.-po. : |

High A/R Cu-fill for dual-damascene
Structure [Cu,Cu-alloy]

Idek:-o., PVD(hot/reflow), High pressure reflow, CVD |

Enhancement to Cu/low-k

Other conductors
Ag interconnect

Advanced interconnect
technology(<100nm)
Design and packaging solutions

Cooled conductor

Optical or RF interconnect

Other conductors including
high-temperature superconductors or
polymers

I Rescarch regired [ Development underway
[ laualification/Pre-production [ ]|Continuous improvement

MF1—3—3 AZALEMOHFE LM (ITRS99 Figure31,32,33 I2H 3% — 3 STRJ Tk iT)
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250nm 180nm 130nm 100nm 70nm 50nm 35nm

m | | 7
- 1a0n| PVD BST |

» High k Dielectric

CVD doped Taz0s
Other y

Dielectric barrier /
N Etch stop / hard mask

L b

SiN

SiON, SiCg, other

Si0z (CVD)

SIOF (CVD)

Organic Material % |ntermediate dielectrics
-Polysiloxane (CWVD/SC)
-Poly{arylene)ether(SC)
-Benzocyclobutene(SC)

_1 -PEMEFB(CVDISC}I Parrow
-other : : Option

Inorganic Material
-HSQ (SC)

-other

Relative permittivity (k)

Organic Material
-Fluorocarbon (CVD)
Porous Material garﬁm""
-HSQ (SC -polysiloxane (SC puan .
-xemgfel {%C} ther (56 SC_: spin coat »
CVD: chemical vapor deposition
PWD: physical vapor deposition
Porous Material Air E‘Eap He"‘_:aps“'a“‘u“} MIM : metal insulator metal
{porosity control) -Void formation Narrow BST : barium strontium titanate
-Xerogel (SC) -Removing IMD
-other -other

Dption

Air Gap (*encapsulation) Porous Material
Void formation -7 Marmow
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Optical Dielectric (SC, CVD)
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(2) ITRS’O9ODHNF K THAL T w4
ITRS’99D N KTk T DWGCIHED AL T MTOWTIEL, IRTE1—4—3 [ITRS’99 HE % K& O'H
KO R 1L R, ITRS 99D FEERDEIZH T > T,
1) “Technology Node Challenges”% 4 i #2E L7~ fth
2)BITWGTORE IS LT,

(3) HE-BH/NTTALEANE, TOtor 1
DEFR. BN, 7 HME
2)ERLFIE
=R~y 7 DarsroYznbLo
DVER A7 T (5 B DR A 7 Z13K BT AF)
5 EBEM RN EMOaia=r—rar

(4) ITRS’ 99 52 (994E 11 A 30 H ) D BH 18

99411 H30H [ ITRS9IF IR DA B E 2 20O TH AR THMEL O R ZIICH Iz, T
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ERITDZNC EES, 50084 DS MEICK TWEEER K T/, Fidl—4—3MHEI|Z,
EIA]S DO AE iz # 35,

(5) ITRSH R &#E OB (99412 1H)
ITRS2000(Z[f] i} CTD J5 #t DM 3t 24T~ 7=,
FERREFTFHEIILL T OLEY,

AR, H, BOBDEFER

2) 7 AW GIE )

3) AANI DN TDH R

)T I7A4T DS

1—4—3 EERPLEEKRERe—R~>y 71999 (ITRS99) #4515\ T

Rk 11412 H
(FR) B AR T b T 26 =
BT T A A

WL AT ARENe— R~y 7 EB S (STR]. ZEE B E -NECELELKFE S L —
TEREANR) TIEZITH30H (R ICERZEOEBESHEZ ERL, BRI T EDI00AZ K EL
EE5K500 N DS &4 TR HEICH T L, EEFBERE SO KRIW 7] Db &k
LTS,

AARTIIWO TORETHYREMRE T NDE ROBLEZTFETWEE, KR 8k g 4%

BEERNOOBINEN30%EF:E MKF&%EEM%@%% IZRNWTE hote, AEOHMERICTDS
WTRETOBMEFE ~DOT 7 —MILY, i A FFAM R T M FEAN T4, 5238 4 (53%) & HH b
i WVEE A A 75 7oAt %’%ga)éﬁiﬁﬁb%%b\f:f:<;k75>f“%{<7‘:o

O #H N 11/30 T — AR A £ 268 A
‘BT BER#F (NEDOE T») 15 5 (Outstanding) 17
FRBE AR E 18 4 (Excellent) 127
B 3 2 R 145 3(Good) 117
HOE AR R 226 2 (Fair) 7
(N, STRJA /R —98 \) 1(Poor) 0
& B £ 17
8 4% 11
M 4t 58
& & 490 A

B, B HICIFITRSEBEEZE SR K SEEZHMBEL ITRSEEDAHDI/A—AN —T 47 TE
(22000 DL DE B S OIREY HF#t25tE L,
1) PBAE B M 1999411 H30H (k)

2) = B aA YL —2FRTIL
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3) TEFELP ITRS '99 Japan Conference
¥ : ITRS= International Technology Roadmap for Semiconductors
4) =x fie EIAJ-EREfin—RN~y 7% B2 (STR))
5) 7Yz %&
5.1 ZFIFSTRIZ B END, 5 UE (HEIAJ, KSIA, BREECA, & TSIA, #KSIA) /3 /v
5.2 REME: AHETFT MARHEZEE,
G.Scalise X STAHE ¥ # F (R : ] . Matisoo),
EHBESE T HEERRER
5.3 P.Gargini ITRSZ B £ 5, ITRS'OIDOHEIE 23 B : 100nmAf ¥T 12 K E 7R EEE RN B D,
5.4 X0 Th:
120 H A 77 BRI OEEWG (ITWGR E (4 EHX A K674 KE D64 ) 8ITRS'99 12
ARSIV R T A AT R G2 A K B 0 BT AR DA T A M B LE BE
5.5 BAEKRFIZOSM A [FFE# = K25
5.6 E70rIh: FHLKE
5.7 A A LT vallhAZ ey ar a0 ek BAE . 153 225 5 2 R B

6) % f&

[ BRI g R it e —RF~y 7 ITRSIZ, A O BRPEXORELZBIEL, fFREMH=—XL
ZRICESHEIRBREEZOMPREHZ TN T 20T, FPEEREROLRLTEB MBSO
B RO R B BIR BRI ICEV A e B M o2 B X35,

B R LTI, R E A D FAR D &2 D P 3K D3 AL ETITIE— # TIEBNE M 2 22Vl K7gY
V—ABEL, Sa— VR E L RSV TO RS TR A KIZol-HERHD,

o —R~y 713k, K E K T %2 (SIA) SAIGE L, 1992 FEICH A FEIT LIZ0S, PE ¥
O FLRY PR K & ITEM (EECA) - B A (EIA]) - 5 [ (KSIA) « B (TSIA) D4 LEX N MDY, &
A5 T [F LA DEBRR THHITRS '99 DIERIZE o7z, A RIZ 1998 FE & bl Ic 2
DIL., B A IC B o@IRAICE RO BEBRERTZLTWAD, 4 [0l OB 5K 2 B ILT D% 5 25 ik 7
FIZROONTFERL THY | B HITKE Do ZEDEZITREN,

HADE—R~y 728 2 (STRIIZFELE 1998 4F 11 HITHR Y, Yo —R~wy 72 RELOO,
AARDOKRBWICEILIEY 7 —F (A=<l AT LA - F o7 (SOC), BFEENT AR
SEM, M UREME PRZIVERERICAHLEL R, V7T 7 51l o K2 MmE o, 2%5) 2842 &
L. ITRS DKk A S E ICHAMA TET,

ZDOHEREMBE E O ITRS 99 W25, BIEIRIE LD LR O A THLN, BIA] —E Ak ¥
THEALTWD (M EBLIA, A:10,000 [, CD-ROM:5,000 [, A& CD-ROM:12,000 ), A A&
FERRRRIE, R4 3 HRBIT T E ThD,

723, ITRS'99 ORI T 256 A H KDL NO T REMM L, # S NEAL %2 D1 T S 128 O
TRIFVERE 3 AICHRETHTETHD,

ok
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1—4—5 ITRS99 O ZE L A A DO &

PLFAREOR =0 LB 771X ITRS'99/ Technology Node Challenges 2265 HL Th
%

(0) 4=

ITRS’99 T, Digital Communication 2@ Consumer Electronics [IZFHWHNAZENTFREIND
SOC T A A% &t Gl 2 7=,

il O 2~ 2 LT, DRAM half pitch @™ 180,130,100,70,50,35nm % Technology Node
ELTERK LI, ZNE D node ILHTD node (X LK T0%DHE /)y reduction THY, 3= Z A2 £ iy
WOFEEBEL TND,

ZHED Technology node THEEDFIBIND (A 1 5l % H ) & ] O L L TEL T O4FE 2%
E LTz,

Technology node(nm) 180 130 100 70 50 35
Year 1999 2002 2005 2008 2011 2014

Technology Node #% Working Group (WG) TH@EIZHWAZEIZkY, m—KF~<>7 roadmap D E
NIRRT ea WL TN D,

ZOHE T, WG OB HHE R4, Al REZR %1 P C Technology node fIZ#FLL 792 T, fif 5 TE
Sl THH IR LI ETIHHLDTH S,

H A DA
ITRS 99 ~® H A 7/150 input O LBk 7L
1) SoC B
2) Technology Node & 7%
3) Technology Timing
LATIZ, & WG G OB L A RO A
1) BRSO input ORBRBL, 2) ITRS'99 OWNE - Bl O % 4 P

WIZOWNWTOaANEHET 5,
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(1) WG1 Design

SOC DO FHE, ek DAEY  MPU, ASIC B DO FMNL, 7FHur Iy Z7ARY 7 F /L Radio
Frequency (RF) . Micro Electronic Mechanical System (MEMS) 72 E DR 7 vy 7hbiEk S5
LSI et ~DHEFEE®RTH, 77205

1) BT EEDY 3 F 250 8 K. T8 %0 B 88 KIC kD Signal Integrity g% 5t O # H 1L
(Silicon Complexity)
2) VI ETERF M RIZEOLILICIDE AL
(System Complexity)
3) BH 7Ty 7L EI 7 — DMk
(Design Procedure Complexity)
4) FR AR RE O ML
(Verification & Analysis Complexity) .
5) TARMKGEOEHEAL
(Test/Testability Complexity)

RE DB FE R E NN T D,

~— v RE R DD, SOC % Cost-Driven SOC & Performance-Driven SOC {2 K Bl LR & i ik £z
Wiz o Lz, ~— 7y hERIZS 27O, MBI FH IO S O H25F | Time-
To—-Market, I AR EREFMEICSN I L= LSI R EFOBEEMENE K45, ZO7-HIZ Core Base §%
9725 Design Reuse ZH 0> EL72 LSI % 51 4E PEME Design Productivity @88 25 ] K 7p 35
LD,

H K DO

1) ITRS’99~D H KB Dinput d 5L B R I
O m—F<y7OFEIR%E SOCIZEL,
O BT v BF L DORTHREDXAB S1H0D SOCHKE 2T —~&7 5,
X WGINERR L ITRS TWGE i T /RL7= requirement table

2) ITRS’99D N % - ¥ {5 D % 4 4

FEMIL AN TOE R AREITIT A TRV EERAYITIEZ Y L LT,
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(2) WG2 Test

BEAR 2 ==X 37 A OF MR B (RH 5 AR R) LET A=A TH D,

100nm LL ko Node THBEIZELAR MM L 1257 B AR —2 Cross Talk O X578 7= 72 f £ — R %
TANTDRIE DM E L7 >TEY, ZRICOWTOMEDREDNEEND, IRE T SARIZBITDHT
Fur TNy I A DT AN, RO NI @ T N AR LA AR T A2 2 W T T AN S
F#fit 100nm LL_EToOFEE e Challenge THY, Wb F v T INE TT AN —2 D% AL s R
DR FF 3T 25 Built-In-Self-Test (BIST) 75 Potential Solution TH B,

100nm AR TIL SOC OT AP THY, @AV IV TOTANE 5 bk 51 Design-For—Test
(DFT) BB L72%, 100nm Riili TWET AN LREIZBITDAEY, 0¥y 77 34 AD Built-In-Self-
Repair ICED R B Fv7ORFLRFTIND,

H AR DO R

1) ITRS’99~® H KBS Dinputd [ B R I

UTOHEBIZHLTHANSDinput NI TV A,
Tablel2a,b : SoC Test Technology Requirements
Table 15 : Test and Test Equipment Difficult Challenges
Test development @ —#(Test standards, Reuse of core)
*Table 22a,b : Commodity DRAM Test Requirements
*Table 24a,b : Embedded DRAM Test Requirements
*Table 25a,b : Embedded Flash Memory Test Requirements
*Table 26a,b : DFT-BIST Device Test Requirements
AT = — DR

2) ITRS’99D N « 5 Ml D % 4 1

BRI Z Y LB LT,
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(3) WG3 Front End Processes

b 1 #E /)s (Scaling) (2 X ATR A AL Z /Kt 9 D72 DI, TE K O BE - 51l 230 BR 19 [R S22 3
L7 M T oA NS INEFT I T OI0REN B L ETH D,

MOSFET @4 —F SiO2 BEDEHE M RV EMRICEIDI TV AZIEFBE R GEICK L Td&E a5 &
FHEOFM RV aEi D22 Z AIZEDEEEH E DO IEIB LRIV a BN SE M Si
SNDORYBREREFRTICH LTI RS —NEMOBRH | N7 P AZ MR O M EI2x L Cidm
&R —MEHIpn#E & OB R FIEE DR E Th D,

FITIEDBBOMIAE 35 L 3812, Metal Gate, Dielectric (ZH7 4 Bt 24 ] 952 £12 KD, Etching 7
B A~OE R NIEFE ISR EE R DIZRD, CD ¥ — 1, 3®IR I Selectivity, Etch profile (241 %
Line edge roughness Ol 3NT 2 VA DM REHEFRF DT DICEH E b DL/ D,

100nm £ TIZMOSFET @ Gate Stack IZ Equivalent oxide thickness Inm &L Tnitride, Al1203 F
721X Ta205 O ik B 29 Gate Stack 25, F£7= Ultra Shallow Junction (Z1% Raised Source/Drain,
Plasma Doping. Laser Annealing 73, 72 DRAM Storage Cell Scaling {21 Dielectric *L CIZBST.
FE MR &L CiE Ru, RuO2 O H A& TH 5,

100nm i » MOSFET TIEH#EfE I 121X BST £721% STO., FE MR 121X double work function metal
OEH 2. DRAM O #F LV Cell Architecture &L Tix Open-Bit—-Line-Cell, Cross—Point—-Cell,
Multi-State—Circuits 2MEH TH D, FRAHAMM D Transistor fE i &L TiX Vertical MOS., F7-1%
K %5 £ P W 15 T& 5 Double-Gate SOI 2MEff TH 5,

H AR DA R

1) ITRS’99~D H A2 B D input® KRR I

B A TIER LZZDRAMF v /30 2 Dm —R <y 7 | K OEOTFARE 53 12DV TE L IEIE100%52
AL,

F—MBEDORES (V=L BB OHER) ICOWVWTIE, BROREYVRE FFFEEIAT
99ITRSTIE, KE R BB I 4172, 2000F S E M T CI2A LA R SFmERMmEL. B AWM
high-performance logic, low operating power logic, low standby power logic, embedded DRAM
L TRERTDHILERE, ZOMFICHONTEL, 4A THDITRSZE D% THl S &ikam 975
ZETHEELE,

SOID 73 BT OV T, FDEPDZ IS, B THIPH 2 W /R 52L& TR W,

B IA BEEAL IR JE SIZOW T, B AR O ERBZ T AN,

BEOL®particle sizelZ W Tk, H AR O TR (MIE Yy F O 57) 2B R IL TN 723, m—F
Y NI BR S TR, T8 BTN L TOZRWER T, 20004F 80E THE 1R 7%,

2) ITRS’99D W% - Bl D 2% 4 M

Surface PreparationT, Organlcs/polymers@%ﬁ{ﬁiﬁ H A R LT 2K E AR I 1HF BL
EZuv, KEMITHEPELNZEEZ BB ICE T TN,

LR DBEOL @ particle sizelZ DWW Th H AN 1T 1T DSV 0720, 20004 S b CFF E F 0K,

— J7 . critical metalsiZ-2WTIL, KEMEE H AE TIXHIIE R —ANRER 25,
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(4) WG4 Interconnect

Bl AR ~D T AR 72 = — KL T A AD 3 HAL LM AL ~ D%t ThD, MOS hFr VAKX D #E
LT EelHE V-, Bl AR ] D% & Capacity ICKDIEIE Delay 287 A ZADE)/F 3 4 Bl 972 %
R &5,

BB B E LTI, RE DD ALICEHE <. HE R T Resistivity 28/ Sz & . AR Sof (12 B 8 B A3
HCEBIDIRB M OF 2N S<TEHIEMD Cu U END, BB IHB nter-
Metal Dielectric (ZIEAL M [E] ¥ (2351 D AL & g /N IZ T 2720124k @ Si02 7»5 Dielectric
Constant (k) DE UM~ 25 B 843 ¢p,

100nm TiE k=1.6~2.2 EOME OB RLETHY, R —F AR ~—_ SiOH, SIOHCH3
(Methyl Siloxane) ZE RNEM M B THD, Culic #f &H & E I O K Interaction 2 B4 1k 9572912
10nm DESD/NYT AL Barrier Metal B FE NS ETHDH, SHIZALZ TR —/b contact hole
XL D=2 E W T A7 KL high aspect ratio ZH T30 LRV ZNITAZ LV ZE Y IA T
filling F MBS BETHHN, AZI)L CVD, A F L A3y & lonized sputtering. & JF H & IA Z high
pressure filling ZE N H L TH D,

70nm TIEANVT ALV O FHIZIKN EE THY Cu OHLHL diffusion 25 1k TEHL9572 k=1.5 O F} B
ENMLETHD, 50nm LLF TlE k=1.5 BL FOAME T, P Z2E R air gap interconnect 234 T
b5, Flo LSIEHRO—FBIE Cu B AR ISRV & JE I radio frequency E72I300 815 Bl 23 o
HEEZE ZHND,

B NE =
1) ITRS’99~D H AR 2>HDinput d K kR i
ITRS’99 IZxt 95 H KA E Rk i) < RS
EEME FRELLC Imax i 2 B KOS LEEH ST,
Al, W O L7-c #= B % % 2007 £ £ THE &,
MPU,/SOC,/DRAM7%y B BN B AR B A2 5% E .

2) ITRS’99D N & - £ fE D % 4 4

BT 4y ma—Var O EMOZ LM RAE CHLOFHEEZERL TS
cCu DNYTRAXVEEE T B A THHEL, Bl A ELEZNT=
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(5) WG5 Lithography

U= F T NiaxbwfEFEL DD, EFE® Technology Timing IZA MM T2 L T ZE
MN=—ATHD, ZHIRTREIHIWORPE KL, SeFROm NA fb ~"—T =BT R
o A7 BB 0 X572 55 W AR AL B (RET) O R L, BELOL P AMOE PERELIZ L > T34 TH
0.7 &% DAL & % Ekbf%f_o

ST BELIRICSHICHE R OB F2 L —% — (157nm) F O EZZ LS A VD VUV # O
at}z?fﬁkw\“‘/y‘/?é{ma v7bvx7ﬁ®6§b\%ﬁﬂ%&m%%ﬁﬁmﬁ‘é_}: ZEVEHITIY I 7 4
HIRAIEEL W<, 5 LILEUV (Extreme UV) . EPL (Electron Beam Projection Lithography) .
PXL (Proximity X-ray Lithography) % O LWREE OV 7 F7 ¢ Hi i (NGL) &% FAL 3506 A
HD,

VUV JEIdEE & H B B CORI AR ENW2D R 7Y — DB E B VAN B
TR ARLE LD, NGL [IWERMEH SN TSI Y7 I 7 48l LIT R BL S R 720 eI -k
FR VAT L VANEIZIE T R COA R — R M LT B B A0 E RS,

Critical Dimension @1l ff) . Overlay, Defect Density 7234 Node 318 @ Difficult Challenges T
H%, ZITHLITHH ﬁE@r@eﬁ“&%ﬂﬂlﬁbi?ﬁmﬁéhéf:&)f:“m:otéo)mif;< 100nm LL F @ Node Tl,
VARG F DR ESRREE BG40 Wy B EE 230 T~k T AL E R B TNI R
g %= O BT O BB E7 17 1% (Metrology & Defect Reduction OIE TR XH A K912) K 7 58 ik 1
AD | S E O EM OBCIREN KDL AL NI TE <25 55 DM R A 72l K912 K0 N #E S 23
— B K TAZLICE N TS, FNFEND Node TD Potential Solution |IX FEE D LBV TH S,

180nm: KrF

130nm: KrF+RET, ArF

100nm: ArF+RET, F2, EPL, PXL, IPL

70nm: F2+RET, EPL, EUV, IPL, EBDW

50nm: EUV, EPL, IPL, EBDW

35nm: EUV, IPL, EPL, EBDW, Innovative Technology

WG5 HAKDHE K

1) ITRS'99-2ndRF 7 h~® H KRS Dinput ® K BRI
HARMC3E S A7, 20024F130nm & B S 2 .
U a—a 0l LT, AARERRS BESHZ,

2) ITRS’99-2ndR 77RO N Z « $fil O %% 24 4
EABICKERZOFEMBEICETAERELED, B ARAZREMEEITERLTHZ W,
R, FEMBE I K ERITE EEZRDHIEIFIL2D>72(ITRS99),
F 7R B M RE, K EMNZ20004F iR S E RFICE JE 29I LANLT,
v ATP AR, vxy{ﬁﬁ SoCTF v T HAXE x b o L im L0 Eab LW,

Ik KEOY—Z —Lidiul £ IV LERK T 1T - T D,
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(6) WG6 Process Integration, Devices & Structures
DRAM O F v 79 A X3, i EIFE Y MR DS 458N 2B 12 1A # NI 28 1m Adb o7,
@fﬁﬁ# BELEBE T DETF TV A XN K 72D Lithography @ ¢ =V 7 X2 Package @K
SN AETDLOT, ARENTE IR B 4 FREBDEICTF v T AN 1.2 fFRERD
%?“w%%%%bf:o ZOFTMIATIREN 2ET2HT O KT HEmME-HL WD, Z0
BT NVNCEDTF v T I AXDORERME OO, T F AL — T LBV O/MSD
Open-Bit-Line-Cell, Cross—Point-Cell 2E D /=2 EZBLOM B EZE DD,

MOSFET O {2 2 TlZ. Front End Processes Tk _RHENTWAF — MM @45
DREZ MR LB FeE Ty XD D mtEsE MOSFET OA 7271 —aid K&k
THbD, 100nm node DF ¥ RATE K LEL Ta—R—E L7055 8 E SiGe =t D& AN
Potential Solution ELTH 2645, 50nm LLEE D node TIEI AR Y D B N & DO FHH D5 E
WA E LR BHEIIC A, & F Ry =BT VREIBREDFAA YT 7T /AR 0] e fig &
7015, AEYTIEAFERME RAM THD FeRAM ° MRAM 28 DHT LWT SAABMREL THE 25
Nb, 77 IVAN T F B LT, KRB E (2.0-1.5 vol) (LIS 7 Fu /a0 /A4 X%t K
DHEET, MQUELZLOZER TORB R -5, Flo, MM LB ToFy "\ XORERED
R FAERBEOR/NMENEANREELRY, ATE TEEFERKOE A, %% TlT Cu Z/EE
M. SOI AR, 3k e & (b 7e & DR SRl RE 8 fif &£725

ARY maYys Thul R R ENREIND SoC IZBWTCEL, 7YX LT ul il /A X e L
BAE K 7oy 7B OTFHE2ME 5L, TRESLT A X0 KOMEi| 728 a A7
—VAENLDT R AL TV = ar WEHBERRE TH D,

H A OB A
1) HARMNSD input MR L
€ IRC: DRAM K (X MPU THADGIR B LT v 7 A XET /L (B FE x1.2/4 ) MR H
‘DRAM TN T 778 — BAHEBAR 2EEBERSKE —Licar 203860, 1999
4F 400mm2 TAX—h(FEP, UYWGELDHE L) : F1D3~9
*MPU T# x1.2/4 4E O MR A 2001 4E2HER A Sh, 1999-2001 41X 7 T v A X,
e )7 1Z THigh-performance | & [ Cost—performance | {1243 {7 F 3141 450mm2, 340mm2 CTAHX —hk
"MPUF v 7 AXET /OB : (2001 4 LLFE) Tr DN =2.8/34F, it - 7w AL EREK
=0.84/3 £ F TP A XD =2.8x0.7x0.7x0.84=1.15/3 4£ =1.2/4 4E
& PIDS/ITWG:DRAM @ Soft Error Rate MZEH 2005 4 LL 4 @ DRAM Retention Time DZ5
| Gate Delay Metric (CV/I) @?ﬁ)\fx&“%a‘zaﬁu‘: A AR Z 088 H Sz (4 ITRS Meeting)
@ SoC T HAAAET—~ELTWG @O NEL, BIFEN CELTRBTIHIETAR WG DY
WIHOEFE LTZ SoC D H %M ASER %0 éhto
® MWV HD: By I T ANAADT — MG EOY LR )NOE XK P EE R R ~DOE
TN —IEHROBIMIREONT,
2) ITRS99 DN % - B fiE D % 4 %
‘DRAM BN H AR DR — V0 7135 KM 1& (8F2) 5 DR EREE LA R I8
< — M (M ELE R ) O R 8SMV/ em T, [FRE M IXA % O E

G —RN)—ZEJETrdD off-current LL FETHREERDE RITES % O E
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(7) WG7 Assembly & Packaging

AR =—R3FLE 2RO/ R LB R Th 2,

800 Y AMADHLIRuTY I T NARTIE, T 7 O E SIS T b 1 28 7o 4e ok 7 ik, 7
TN FERTAORTIC KRB TLEI D, Fy 7RI FE Y O 23 7=
Area array 57 RO A NN A LIRS, Nor—V O/ RSN K a AL & B E R (2R
T 57-% . Ball Grid Array (BGA) ~® Flip Chip # & 2Nl &h 5,

BT AN —MIE R DETIv I AN AR NDH BEM B ~DE TR KOOI, FR M BRI
WL AR ME MR BUZ RGO Ty T O ITIE Y, (RERBEDIZDIZ Pb 7V —DIXATEEHR
MAT 20128720 T TREER S (FRNOIEAL) IRERNE W, RERHL, VT AR —FED
Bl IE, i B O T2 T UL D WS ZEID T 7 A B TAL BV ETHD,

T =T VBT A OB R AR OR T 572D DIFEAUME L BEE M LB AR FE DT
DOMEMEDOLFENLETHD, FT T ORMBIIISC, BTNy —v - FiE %
Ral—var - EiHToEIMNC, BB EY T AN - MBI —VOME - EEEE, Ta—
TEEDRNE FEEEEHKR T2 IEORERROLND,

X575/ 1Z1%. CSP(Chip Size Package)® Fine Pitch Ball Grid Array (FBGA) ~® Flip
chip # A H M OFESLARDOEIN, 77 T UMD W S>ZI DML B E L7025,

H AR DO R

1) ITRS’99 ~® H AR50 input O 5 BR P
- 15 B TR AL H A B & O T IE (g Al ) & 1 22 (Figure 47)
*ZDMDOORTCOEME R, 11999 4 A R FEHELE Mo —F~y 7 [ ICHESSFEEB L O —
W= — X%
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(8) WGS8 Factory Integration

EAR=—RTLHAEFEME, T2RbbaAMERE ., Z b~ 725t s, 5 M Reliability & A H
P Availability ©ek# ., TH OB EDOERTHD, S EIT, FEAKRE TRONOY = — L
F Wafer Processing Zxf £ &1L . High-volume/high—-mix & High-volume/low—mix ®FA 2D\
TR L7,

MET ORI LL T, ZLOFHBHCFHHMOBEAN, 720 L L, KARYZ— D& A
HEMERS L5V AT LA~OARF RN R E TS ~DOX R 173D D, TALDOHIZ DI AT, =
AME R & T R A & o T Ak 1 &, 2 AR 0 B O 9L KAk 72 T M Flexibility,/
PR M Extendability J 2R &L TRET LT,

[T ) —=F R —av | 22K E2RETOME S ESTL, Wi T S/ BE R0
ERA2FELD~, High volume/High mix 41281} 25 Technology Node i @ Mask layer 2472V
THOERZLULTOIINIHKEL,

Technology Node (nm) 180 130 100 70 50 35
Non Hot Lot T.H# (H) 1.8 1.6 1.4 1.3 1.2 1.1
Hot Lot T.#](H) 0.9 0.85 0.8 0.75 0.7 0.65

WIZIT TG AT A THRGEREE | TIRE ). (773 U7 12l 2~ O o8B & LTz, Tk

Z AV Nk E R TE W 25 &)7»574A74;</\/%~£*H9amﬁ:ﬁu\ 100nm Node 233 jzﬁ‘
AVIIMREEOEBR Z, [ G E [IIEEPE (X I— avrT va=r 7 TAN T — O H|
R DT,

H A DO A

1) ITRS’99 ~® H AK2H D input O MR I
M FERRIZ DWW T, k2D ITRS/STR) R TRE L CWe, iz, A &bz o
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