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Reliability Assurance Technologies for Advanced Semiconductor LSI Devices

RBRE F MHE B TAE L
B SETOYA Takashi Il WADA Akira W DOHI Yasuhiro

DVDULI-%, BRFUE, FIFIAXSBEDT VT IVREICERSNZERFEERLSI 7)1 A TIF, Hifft,
SrEREL, SMERE(EDNES, IRE 90 nm JOERI—ILOTINA AHEESN, 2005 FIC[E65 nm TOERIL—)b
DFINAZADEBEEINELSELTVD, INS5OERTOERICSVTIIMIERFEE TOERIERIEZMDUEAIC

o TETVD,

RZld, COKSFEREROARRLICHINL, FTRMZMFET DT R M, FREMZHET DEiTEHHTIC
RELR. Blc, INSOT /A AD@mE%Z Lifib S51EDAd, BEOEKCHU TR THREIRATHIENTED

mEREY AT LW ZR@ELT.

Advanced semiconductor LSI devices utilizing the 90 nm process rule are now being mass-produced and applied to DVD recorders,

thin TVs, and digital cameras.

The demand for even greater miniaturization and higher performance is driving the development of 65 nm

process devices, whose prospect is in sight in 2005, where reliability assurance technologies at the margins of physical sensitivity are

indispensable.

Toshiba has developed a testing method to eliminate defective materials and a pointing method to identify defect locations.
designed so as to be embedded in products when they are manufactured.
customers’ requirements with the shortest possible delivery times.
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Quality is
We have completed a quality accreditation system to satisfy
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Example of time-dependent dielectric breakdown (TDDB) accelera-
tion model
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Difference in electromigration (EM) lifetime according to difference
between plasma treatment and material
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Structure of multilevel interconnection
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Dependence of p-type MOSFET life on hot carrier injection (HCI)
degradation
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Relationship between negative bias temperature instability (NBTI)
lifetime and oxide thickness
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Outline of quality gate system

42 BEFALEFLUYIRRIAINIZAT L

BIFEE DM LA HI & LT, SRS T K OVl
FRCHEBTIIICF Ly V< 2 VA MY SR E SR Tnw b,
FLoIYAIAV ML DIV avid, (a) FRFHIOM
e A R SRERE, (b) BB O - B, (O HE O
AXN Ty THEE, TH b,

() [T H THAT T REEHREL T, &HEF - Bk 2 72
YRRABLGERGEEDRDHY, INLDEROILGED D, H
T2 5 OIBMO IS R, MEBM A 5 FEIR SN FHOH
HMANOREBZK 5, 72, lOF—FyRX—2%FEL
THY, TOMFFEEZTI,

SEimBIA LS| 7)1 R DISFRIMEIREE AT

(b) TIEE MmO T AL E2— (DR)IZZM L, DR 2%# -

YNAT DN DR T B 0TI LB Tok
BEIT9

() TEHFEEMBE L, B EOBE MR EE
fT>T\W 5,

MAEOFHEB 2B L, MEMEON L, HICIZHEROH
FERHIEICH DTV 5,

BEHE

A O RBME R ¥ AF 4 LSI T, H0EHZEM O
FBHEEM EZbEAADZE, FEHEY -V EOHHER,
REHT — 7 DIRNT Y — VAN OHBGA R, % T T ORF B
WIS U7l B R ¥ AT A%, Hiffr = F 28— DG
ZHERTARLRR I X o TRT A28 B UHICZE oT VD, Y
&, TS oHM EBRE LT, BE LD W NE o R
i % S A TR T A AR 2 AR LT v o

X

(1) UsuiT, et al. "Identification of electromigration dominant diffusion

path for Cu damascene interconnects and effect of plasma treatment
and barrier dielectrics on electromigration performance"IEEE IRPS.
Reliability Physics Symposium Proceedings, 2004,42nd Annual, p.246 -
250.

(2) Hu,C.XK.et al. "Scaling effect on electromigration in on-chip Cu
wiring"IEEE IITCInterconnect Technology,1999IEEE International
Conference, p.267 - 269.

(3) Hatano, M.et al. EM lifetime improvement of Cu damascene intercon-
nects by p-SiC cap layerIEEE IITC. Interconnect Technology Confer-
ence, 2002. Proceedings of the IEEE 2002 International, p.212 - 214.

@ IFAGE, 132 CuBC s 3 Bk b patr. (W) AR AEATE Y. %35
[ - (R4S VAR YU WA, 2004, p2l - 24.

(5) Iz, 122 Pt MOSFET 5 #iM: € = & — P35 %48, (1)
BAR AR M, 55 35 S HENE - fRatE s v R T w4, 2004, p.29 - 34.

AR 2 SETOYA Takashi

vIavy sy -tk W vy — REET R
A28—= b o ¥ AT L LSIOFEMEHAM B R e, A
Quality Promotion Center

A  BEA WADA Akira

tIavyry—4 VAFLALSIHE—FHENL VAT L
LSI&EHLA S 3. 7 A M LEEHB O B F 11T
System LSI Div. 1

+THAE #E5L DOHI Yasuhiro

tIaryry—itk WEHEgEL Yy — X7 L LSIEH
PEHATESEF o 63 CMOS 7 1 & 2 45 B EHAT B 7612
P,

Quality Promotion Center

13

5
S




