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Trends in Semiconductor Lithography Technologies and Toshiba's Approach
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Lithography technology, which transfers a device circuit pattern printed on a mask to a silicon wafer using an exposure tool, plays a critical role
in the semiconductor device manufacturing process and is continuously evolving to realize the shrinkage of semiconductor devices.  As optical
lithography, the mainstream technology, will reach the theoretical limit of resolution, a paradigm shift to next-generation lithography technologies is
taking place in response to the need for further reductions in the size and cost of semiconductor devices.

Toshiba is not only developing individual element technologies, including exposure tool technologies, mask technologies, clean track
technologies, optical proximity correction (OPC) technologies, and design for manufacturability (DFM) technologies, but has also been achieving
world-class results in developing the total optimization of these element technologies utilizing the full spectrum of its capabilities as an integrated
device manufacturer from design to production.
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Position of lithography process in semiconductor manufacturing flow
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Configuration of exposure process
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Configuration of mask fabrication process

RAYINE— R 7 O'A

__________________

BFE—LHEE

] S ;

YAVREE T OE'AR

L M

I :

; EEZAIE
: |

L RERE |

| :

IE—BE
; [

D EESTRE
: [

L AU

T

CE1) ARFYTF7URUE—H

1F v 7HENTEILICT 2 NEBETAT—VEBHL, ROFvT2ENTLHI L,

L DTOYART v THHY, %7°1:r
£ AD G LA B DA D 12
BT D, Kk, 4:%17&77\7
WL IE R THELDA=D =L R
CHEFELTEDY, wLMm~A7 Z Mmoo}
SEARTINA A A —H — L) Se B CHE A
TEDAMIEREEL TS,

WNYAIT7—2@WETOER

*OPC

R4 \RTEHI, TN ANRT =D
WAL L, LIRS EDy—
DAV INFAMMET 5, 20D, T
INA AN = DRI LTy o —
NETOXRDOFEPELLTLEY, H
BT 285 =0 TERL b,

ZOH 4% OPE (Optical Proximity
Effect : JGEHERR) L\, ZOfRE
3, BRI S WY Il —Y s
VETHIZETFMTEL, T/NL A
F— O REETHIET2EmED 5
LD I2L—Tarl, ZOH
iz~ A7 F=2 LTMILLTR N
FXve Zo—HEDFFITAE% OPCE
Vo

LrL, T35 AT — > DR b
WP ST, N — U DT IEASIE & 3Tk
12X 5 0OPCOFHERAT N —FF7
270, KEEE LRI ERE 2 S ¢ A H
MAEEIIRS, B, MEDOPC
FEIATFLADRIEE, FDOYATLL
WCEHRE oA LR E R AL R & 7o
BV VEHET LRI ARV ST
T4 EMTT, R OLEHRFE LCREAk
TINA A EFE B O FIZEBKLT
Wh,

° DFM #:#fi

HHMEIX, BE T Ot 2ADFBL ARy
7 B T DT — 2 D B 3 P
AHKL, HESRAYOFEI L
%oTETWVS, DX RIRILDOTFT
BV ZEHTA7-0121F, RS
IRTEHIT, BREHER RIS B VTR
FEEL, FREYOEOLA TN
35720 D DEM DS E 2 5 6

DEMIZBWTIE, i Zzikahn—i,

RZ L Ea1—Vol.67 No4 (2012)



TRy -

#w’RL>X

JT—/\

S

Flow of OPC

BEFEBVICNG—2B

4. OPCOH70— —OPEIZ Lo THAEBVIISY—V IR TELVIEEEH S LOHIET 5,

OPC#%iL OPC#&Y)

] "% =

= ———

\l/

BEFEBVIC/NNE—2B
MR TES

= ———

R TERRLY

Hlitdh s,
Necessity of DFM

250 nm#4¢ta I 250 nmtifRiiE W 90 m HCLIE
_ —
et #at+0PC &t +0PC
Y RY
1 1 1 T | ___ T N | DFM
EEmmmssemmme 152 | =N | ==
125
RHeF® JO+t2 Ot JO+t2
L 1 - G,—_"JC FJE
mlg EENE
JIx—/\
TOEADRFEHLS, OPE% REteT7OEAD
FHAEHERDT  ZROPOLE — HWAERTACLT
LA 7 NEfER TRIF—SRRE HBYNTEE

B 5. DFMOREY — #EHBERIC B TREEEZZEL, SRFYOR0kEtL A 79 M 2T 5

EEPLA T, &N, RO AS
FARZ KD B72012, WRkETabAy
Ialb—Yar LB D K4k
Ehd b, B, FHEHRI VST T4
Hoali % BRfl L Ck b e 7t 2% i il
L322LT AR ZEBIMICEIE L
\F5 DFM EAti OBFs &2 HEAEL T %,

HTWINE—Z 2 i

AR FEEDS 42 nm LT DV V7574 D
fEfiE LCTIREIER SN TV S 0708, %

/KT 71 M DB ERZDEHEA

TWRY — = T HMTH b, ZDF
ML, 25Dy F T8y — v 2 H#
L72RBRIZZEDL/ 2Dy F 2TV 7HE
HCTERTLHER, AR—F Tt A
HEOTUXAN) v 7R HWIZRICR
Py — v R RETHHLRE, B
DFEH B, ZITE, AR—%7 1
R ARVAL A DAY S/ s 7 A
DNV, R6ZHWTHT S,
ANR—HT Ot ATlE, N—F<AZ
HREOTREE LI, 1@ T ot
AZED1: 3D Ty =V 2L,

Iy FrTERTI. DK, BRIz
ING =V AR=T T O A E T,
ST ENT/8 87—V B AZIZLT
TR Ty 57 $AH5IET, LYAR
RY—2D1/2DE Y FTHRY — 23T
WENb, LPLAR=YTOLAT
&, Y=V DL TOIRGIANR—
OB EIN L DT, NERIHTEE
WECRETLULENDHY, 20720
2 HDFB AN Do
FTWING — =0 7 HA L, oS
Y=Y DRI EBDOT O A% # 5
VBN H L DT, S EREORED
WETH L, T, kD270t
A LFNI R BBNET TR, B
W, EE, ROy Frr e THOHEE
DTAXADPUEI DI ENSTAT
(Turn Around Time) 28&<L%&Y, 7
DY AIAMD LAZIHLLZLOFRET
HbHo INHDOIAANERFVHITHIZ
HIENTEDLDD, F TNy —=
TEMITTER SN T WS,

SROVIITST1 il

FFTNLEE D IFGIR R 2T T 572
DI, EOMEN DN LRV X))
KO HIT—RICExLLLD
2, BTk 13.5 nm oM ER A
3% (EUV : Extreme Ultraviolet) %M
WEUVE#LEEOR BN ED SN
TWwb,

EUVEILEBEORE 2R T IZR T,
B OIEARTERIINE RO LT E L
MUTHHH, BXIHEHOWHE
WO T, B SIN 205 RITIE4
TIFT—DHwoN5, 72, A7
NEEBBTEIAL TS, KrLREET
B § 25~ A7 2B 2 B L Bh B
%o EUVEIEE IR o FEA P
BARTINA ZARA—H —CHEADHEATE
0, BEETOERIZI,

VYT T T4 EMn, PRk Ny —
DAL ERITIE R 5720125 B LT
&7zo LAL, Hie ki bo K i X
5, WEIZXMOEE ) BEICE




WA SEM 5

P INNE=EVF
SEM : EEREF MR

6. AX—47O08ADT70— — HORAZBR 22l %5 =2 %, AR=F %727 ot A b
Vo KW T B, ¥ TNy —= 2 T HliD—>Th %,

Flow of spacer double patterning
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Configuration of extreme ultraviolet (EUV) lithography exposure tool
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