Rt e s Lyt
s I 5 g B
f a2 FEH]

2aAT*  sRAL™ SRR
*EITRBABNER BARSEHEA BIHE
“*EIEEABEFATT s
xBTS 2%

R

BABFRGREILP > BT R NEREKAK NSREERSOS X 0 TRERAE
T RRINARGO LR RBY - EaALERFPFLETHEATRGOKE > SHREFHRAE
HRERPERARERNIERE  ASREMRTEP  RABNTER KM TARL—
PR ERF & AXBRGBENEREBMBIIFERAEBERILES L IMTHEK -
tesh s EX PHAFMBIFIENTER B BALEEE LB TERI LHWMARIZLIR
HT o

0!
S R2E 4R (Interconnects) ~ 1&78 F #4444 (Low-dielectric-constant Materials) ~ &A%
& & 82 (Thin Film Transistor)

A~ XS - EEEE R (Integrated Circuits;

|Cs) I RIS S IEE EFEE RS

FOENERMEFERMNEER RIYBBDMBEEIVED - BE S

it EREERERIYNAEMENE SEETHNMELRIEEENIE

BEEENIZN » REFREESR -5 0 EE%—E’%%?%EEEEQEP%—%“EF@(W&—
WEEEAZINAE M TG ERAIEIE - —  connec) BIE KRNI S - {FI5E
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45
=== Gate delay
40 === Sum of delays, Al and SiO,
== Sum of delays, Cu and low k (2.0)
35 === |nterconnect delay, Al and SiO,
=== |nterconnect delay, Cu and low k (2.0)
30
g 2
)
8 20
15
10
5
0 1 1 1
100 130 180 250 350 500 650
Generation (nm)
(Source : ITRS Roadmap 2001)
AfiE]— AT RURE o i A 5 ] 11 {2 i 4
PR

B E KRR OB E Y 5 S 2
E (BfEARCIEE) EEMS
IR iR Z A EPH (Parasitic Resi-
stance; R)RFEES (Parasitic
Capacitance; C)ERVS £ » =2
REBEZRER I BOBFETSMmM
e (8—) - Bt » &
FAREFERERMBED - D
BSINEBERSHEEXNERE
RERIESZTEESBEVERELR
& = (Intermetal Dielectric;
IMD) » TEEBRIRFRETEH
ZZE@VEi_sz° B Bl 7t BY B2 1T
ERAEEREMNE » AR
KEREARILEINEIER
WEE/] : MEREBENTESH
(Low-K)MBIEX &89 (7
EFEHKVA3.9)

Preventing Copper Diffusion Creates Challenges
Reliability Concerns Grow as Barrier Thickness Decreases

— CMP Interfaces

* Defects resiclue lead
“ to poor bias thermal
stress reliability

Metal Adhesive
* Etch polymer
* Barrier coverage

on rough sidewalls i I ;
o—— Interface

* Adhesion
* Leakage current

I * CVD can process

must be optimized

Barrier Effectiveness
* Cu diffusion

through weak spots
* Cu buried under
barrier due to etch
Metal Fin

* Vaid seams

Weak Via
* Nitride undercut

* Cu adhesion

Via Resistance
* Cu oxide
* Etch residue

Cu Oxide

* Adhesion blisters

aEEENE
[E » SLABRBE

REBEDHFE
EBF > WE P
RA . KH
FHESE S TTiFi

Colar Key:
$10,
N SiN

W Low-k

I Sisubstrate

TTIEEAmﬂfff‘&R
TS

NEEH /J\ S
2. 2B N HY AR
MEEE(Ultra
Low-K)A T RERIE
TETEmRIAZEE

AlE—

St B TR 2 et S5 e A AR [

E!

i %E 24 M

0 - [EAELEE
NEFEMRIR

http://www.material snet.com.tw




ZEEREER » [(RITMRIEDSE
BN EBUERRAMRRERIEZED
BYER ST o

SRR - BRT ESERRERER
EPEERBENMTEFEM BRI
N FEEE)TVAERHE(Active Matrix)BEE)
) EIRE R RERE IS (TFT-LCD)
iR » BRRTHENEK » BLEEER
BISEEEFIS U FE M (Reliability) ~ &
W EE (Performance) A& = BT E
(Resolution) @ FULERFRATTE L -
HIBZERSIABETEFEM RN TE
RESEEITHFIRER - LAEAIRREE
Tess= RMVFH K (Aperture Ratio) 52 1¢
EIMERECY - (E BRI ER S RIERIE
> BEEZEASEHYE (MEE#
M78) MR HIRE REEITTIFIVIRE
B iz 3T FIEBESESTHEE

EE = (Cross Talk)E{S5ELEHEVIRS »
HERKSTNERERNESRIERIF
miREnESEE AR AN
BDIBMBERRBNIRSELE R
ErEfAnRINEERKEE(Black
Matrix; BM)ME2ZEEE S EHIBRY »
SR B ZEMERFAORMYTEE »
WE = (a)FTR® » EMFEEERAYSE
E - BTl » AR st ERLUERIRE
BOZX » ERNAERERRE RERE
TesERIN— KIAICIRRE - MERIK
NMEEEME (MEFEVNIR3.9) IR
SR E RS PEYI R LR - T
IBRAETERIFAOR - AWE — (b)AT
O DURNTEEEMRBEUNEILYE
WERERET - HRFEBSETHIRE
K - (FEERBMILHBBE IR
BIR LTS » TE—SBYIRFEESR

DataLine
DataLine aSi Channel
=af— A —-a
Top
View
Gate
Lin
= =
DatalLine
; SNx aSi Channel Low-k pixel Electrode
Dataline Passivation GatelLine Passivation
aSi Channel ;
GateLine Pixel Electrode
Cross
Section
Substrate (Glass) ! Substrate (Glass)
(a) Standard TFT (b) TFT for High Aperture Ratio

Al = R R R A R vl P 11 2 3 e T B R
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EFETRIRESE

2@9

{ECA TR B B ek e 5 B o e

Film Properties

Die€lectric Constant:
- Bulk:k = 2.5~3.0
- Effective: k<3.0

Thermal Stability:
- High Thermal Conductivity
- Tg>400°C, Stable Above 425°C
for Short Periods
- Low Expansion

Electrical Properties:
- High Reliability
- Dissipation Factor: <0.01

- Low Charge Trapping

Film Composition:
- Low Film Stress

- Leakage Current: Similar to SiO,
- Breakdown Field: Similar to SO,

- > 2pum Thick Cracking Threshold

M anufacturing
Integration:

- Good Adhesion to Metals
(Ta, TaN, TiN, Cu),
Oxides/Nitrides

- CMP Compatible

- Minimize Need for
Liner/Capping Films

- Etch Selectivity to Nitrides,
Oxides, Oxynitrides

- O, Ash/Solvent Compatible
- Avoid C,H,, C,H, (CVD)

- Avoid Toxic Solvents (Spin-on
Dielectrics)

HROX - I BIRSETERIERE
FE - A G BRI EF SRR
2 URTFT-LCOREZIEENEE
BRI ER R AR E S AN —
RIRHIITHE

A& & F B AL 69 K AR
o ER

—lRETEFEMRBORIES
METE » —mBREMRBEEZRIE
(Polarization) » AR ELIRNTEEEH
£l » 20 : FSG (Fluorinated Silicate
Glass) * BCB (Benzocyclclobutene) 254>
W o S—I5 AR EMRBERS]RS

% 24 H

SRS E MR A SLIE(Void) - A
EFFENEZEHINR - 20 : HSQ
(Hydrogen Silisesquioxane) ~ SIOC:H
XLKEE® » HpNRAZ3L1% (Porous)iy
ENTBEMRTETRR2209TESE
2 o M BNEBEMRRTH

BEEERNNTEEH N - HERARE
CERNRERS LR EFEm
EEMYIE - MEIREMEEFEEK » W
FT— PR o Bl BN EEEHMEL)
‘2 BB E 30089 # M58 Z (M echanical
Strength)3R 32 15 2 f@ E#R AV 2848 -
BEEESHBIBEEER (Breakdown
Voltage>4 MV/cm) ~ {EIFEER (L eakage
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Current <10° at 1 MV/cm) ~ = EEZE
TEME(Thermal Stability>450°C) ~ USHYE
[EZ5Z38Z (Adhension Strength) ~ 4%
HVIEARETD (Gap Filling Ability) ~ ST
1BiLBESD (Planarization) ~ {EIRKI%
(Low Moisture Uptake) -~ {EEFE ]
(Low Film Stress) ~ S1HERRE(Young's
Modulus) ~ {EEVE AR R EI(Coefficient of
Thermal Expansion; CTE)EE{ b, E2HEEH
FERIFZHYAE B 1% (Compatibility with
CMP Process)355F © JAM » BRMEFAR
RESHKEEEEFE LRERFFIEN
FERNMEBEMR - FI20 > EERHY
NEFREHEMABEERFFTFTMERR
EEBIRREETR - AL - BN EMELRS
BVSFIE - ASERRE NS E R BRI SHY
HZE -

1A B SOH A AT
T BLAR S HMT 2R3

ZEBEE

ERERAESUEEEEER AR
#2(Dual Damascene)ZE » EBEIZRIE
WEIIFAT - 85t - FAME RERX
REACNTERBEEIEE HIRE
(Trench) &2 ITE& (Vias) - HIRIARE 5
EEENEEN  BETERTRER
EBENEREEERIN - —EEERE
B (—mxfERSE {LiE(TaN)) » ABSLE
THVERY - BE IS EERE (Seed
Layer) » MBETIEEERIVEIERIZ
(Electroplating Process) ° £x1% » #1730
£ BB IRV B A ERIFE (Chem-
ical Mechanical Polish; CMP) » i5/&1&
BN EEiHERK&ERE =
bR - EBES—MEE (HIa - &b
(Si,N,) I LAYEE(SIC)BER) R{R
EINER - BEEEEREIL -

M LSEIZED - BESEEIN
PR E PR RIBRBVE AT o 7ESEFEF
PREVEER DD - BRISEKAESR(0,)HR

TREVZB IR SR
EILRSEHREINE
B+ EEAS AT Sﬂr:te
HIZEABMERZ]

3 = B B R

Hard Mask
/ | PR
| L ow-k
e
—_— L ow- H — | L ow-k
Substrate | Substrate |

=, A= 1 IFi=!
= [FEERRE m

B Lok
Substrate | ~Substrate

BTGB RE PR Removal
%EEZU(Subtractive 'li ] Erching [ ]_ B =
Etch) &% S84 % ' &]bdréte 'Subarate i [—9‘-’@
NEEEVEFRTRT PR Removal
H 2 (Cu Dama-
scene) - BRIZE  AlEPY B 5@ i B SR
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F(0,) REBERRIZ RN (Ashing) S
FEM R KBS IIRETTHR - WEE
FRTVMEBE AR (Wet Stripper) sR1455E
ERTEEZREIAVPEERR o SR » iBLEYY

Si-O Network
938 cm* rIl
o I\
_S' at | \ Si-OH+H,0 (~3400 cm?)
t I"-»_B\. .
N T
i i 0, Plasma 90 Sec
A~ L
|n|fl xﬁ_h""‘——-—-—-—”" T .
oo O, Plasma 90 Sec
FL‘_ i f‘\/}\]‘ \ ‘L
847cml T
'S-CH, ||| S-O Cagelike—— . _——__

Absorbance (arb.unit)

S-O 4 ) OZPIasmaSO_Sec

777 e | u|| Si-CH, (1277 cm?)
(. 51 I |
\:J T——___ C-H(2980cm?

—

As-Cured Porous Silica

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Wavenumbers (cm™)

FEFIBRIOIRIE - B2 ENTEEH
ME (TEHEEMERENTEZHM
Bl BRRKRE)  WEEEEDAEE
BEBEE (Functional Groups) » &[N ERR
WIRX - EMERTERFHENSIL
(Dielectric Degradation) ° B 1223 3LI1%
BN ESEERPOSGIBE ER L
HIERINERE I EEHWIE
(Fourier Transform Infrared Spectrome-
ter) - EILEPILBEREEREN T
B > JLUBEME TN ERERRIEL
BENEEREEEENSILEE -
J\RIEERN S POSGHEIB I L IR HVE
MRTEFEENNE - HEMHHER
SERVIEERBEEFAERE - BETEER
E I E23iEER & (Breakdown) BV ER R IE :
IS s ENEESMERT 2 EHE
7oL s ERHERENEFECERIRMS

AT FSBERLRAL B FZIIPOSG 17 LITERE
SRR TREXRFER - BRCBARE

L eakage Current Density (A/cm?)

10°%
10" ) As-Cured POSG Film (Sample STD)

10" I I I
0.0 0.3 0.6 0.9 12

Electric Field (MV/cm)
(@

Dielectric Constant

1 Il Il
0 30 60 90

O, Plasma Treatment Time (sec)

(b)

EFETRIRESE

7S A ERH IR AL BIFR AT POSG il () FE ML  (b) 778 Bl

% 24 H
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RLE  SEREPHEZ( LRS-
C ~ Si-O ~ Si-CH, R C-HEBE W IKES -
7KK RIS A B CPBREERY Si-OH
FEHIR - WLV BEREETERBES
[BERRERDPIVEEZE - SLRBEE
FEENIANEEDEEZE 4 o
ROB__ERIEMEHARE -
PAX B R (X -ray) &2 & F R (Electron
Beam) S MTEHME T EE ST REET
B ZEB 1t Y & 32 (Direct Pattern-
ing)ein o FIER

BRICEFIFREV DR - LARERLI R
HENBSEECERTIRIVEE - EM
EFMERAIRESRERERNE
BY o fEULRIRDD > X-rayPAK EFRAEY
REE 8 K B eVl 2L ZIEHil
REZHIRE - R HEEEL » &8
X-rayREBFREERFEZENES
B RLE RS REIVEREIT - 3F
BHEARARRF KRBT REPRAKTT
FFEYRAES T -

M B X ERR
2RV EPE Bl
FERARAL YL BR - :
#EHX-ray (HE

R) BREIeETE
WIETESEE
R iSESENE
FEUHEIRIEREE
4 2B 2 FE (Cross

X-ray

1

As-baked Low-k Film
Si Wafer

Development
(Un-exposed Region Removal)

Linking) - SEME
FELBIAREE - M
RZE|IBHBVER

Al X R E L B iR ]

E IS O S BRI

Sealant

Black Matrix
Color Filter

Polarizer Film

Protective Film

EBFEE IIIIST Avisrocs

u EU ﬁ 1Fﬁ Cogﬂl‘rﬁtor A A ARAE A AR AR AR RARARAR ARERAAARAT ARARAN- ARAAANAAAL gli“r?t?;%g
Alignment Film

%Eg ,‘f:;ﬂ%j(}%ﬁ% B = == _ Liquid Crystal

Display Electrode
Polarizer

I I T T I I T T T T T I T I T T T I T T T T I T T T AT T TX T AT XTI L LT

METCHR (fF
It BFRERH Gircut Bod
i ARMEH) - 1t

Driver LSI

BT MBS R

Light D|ffuser /

AT

Waveguide Pnsm Reflector
Plate

Edge Light

Spacer

ELBEL - B|T Al ERE
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1A & F A AL A A A
TFT-LCD & 7| # #2 % &~
MM 2 4R 3¢

— R EERWITFTIRBEE U
RSB ER L CENE N ERWE D
HistED Z%Qﬁ’a*i(Staggered)*Dﬁ$ﬁ
Zd(Coplanar) » EIN BAEFZET » 2
B EIESE  BEAE
IEIBRETEBHERACE - AMED
LU A2 $ERY (Inverted Staggered)i&i& ez
BZ/RIEEWTFTRIZFTA » MiEAZTE
WTFTREN OMEE : @ EEX
(Back-channel -etched) #11& &8 R 58
(Etch-stop) ° AP THERVTFTRIZS
DUEREERANRBEMZIRIER
* o TFTREDSHEE TR ~ s
Mz REEILERE - BILNIERE

B EHME Y RZREITERE
MEMEPVERE » S EETERL

W FEWEIELURNEESHYIE

(n*-S) - BIEEHE_BNEERDWYE
FE(Si Island Region) @ EETIEESE
BEEEW B AME REMZIRE
E%/}?@Eﬁi/&ﬁaﬁﬂiimﬁxwﬁﬂﬁm
HFERNIEE - E’%%:’Eﬂﬁaz@u&m
BBEBE&EILFBIMITO)NIEL R -
hqﬂﬁﬁﬂjﬁﬁ*ﬂﬁﬁa Vihqﬂﬁxﬂi\
MR BILRIEIFEFELL
WE R - RIEPHE=ZBAER
FREELFEFES (Storage Capaci-
tance) E 2 ER - EIRIZBOES IR
W - IEBYESEIEABRE TR
;‘E‘F(450°C)5&ﬁ%ﬁﬂ@%%ﬁ%ﬁﬂ%ﬁ
 HREPIREANS @ BIESEMIE
asﬁS’Hiqﬂﬁf&%E’Jﬁﬁﬂ&Eﬁ  {F 2 A
REBTEIFSEWEZE - IEAN - FETTHR
EEENRED - Eif RS EE]’JM*—IE
a1ty (BERrERT&IE) -
RIfEEMTERERSZE - %ﬁ@’l‘ﬁ
B DLRILNRRER < RIETEAS
FERIENT EEEMRIEREUL - FEU

EBINERPFEOR -

@
FIRESESHIIR
m #3] = - REL - —
T HEMREEILT -
BENMESSHRIMNE
© ) EREGTHIRNE
6] EX L, H T :E =l
o BEETTHBEIN
kaw  |ws [ D Ze ' U - e
T AR A % B TeEdlE—F7R® -
WL PRI ALY R e T A s A il (@) |- e e SRR
A L JU HE ;%Fﬁlﬁl JC "’flg (a) l!IE’ @7\‘ A TS s NINE= VR =]
AR ¢ (b) FIMBEETE ¢ () FIMBEscss « o) Fi T BRSMEARERD
Hi g $i5 7Y B BETFTILHSE
ST E 24 B http://www.material snet.com.tw




& MERE EMRRER - HN
B ETF AERIERNLBERET
1&A(PECV D) S hiR A (Spin-on) & M
E - th _FEaLNELIEERD
ZJRVERR - HOPECVDOIEREERT
FNWERDEK - BRE - BARBERER
7] ~ [EBLERI R 2 R 12 H R =AY E
BRI - MR AR SHERERAR
RAZSEIETEEZE R EM/ma—
BNEERC® - HRERSSHRD » K
FITURIRZENENT ESETHEERL
AEEESEREREN—&K  BERE
BYIB(b K IEAEE /I (Gap Filling) @ 1£
H AT R ENE TR ISHIAEA
SEIZLY (Etching Selectivity) » ¥781&48
NEBEBHOBEZMENIEHES R
(Step Coverage) @ - Al » BIENES
M RIS IRIERWTFTRIZENR - &2
REESILEIEFER/NIN - —HZTE
ERERRED . RITEKRENESR
EERENBERENEMEE - &
%~ FUEEIR SR EERERIT

EEEREANERER > MAEE
FRENRE PETHEERNEL
(Curing) BAK BN (Thermal Annealing)
TR - AIERENTFTRED » SREH
ERSEREN—EAEH - SRIGEE
450°C - JF@Y P SRS ERS RMmK
i - FIIERERENTESEER
BYRIR R B Hl1E350~400°C » EE
BEiR -

BRE T EEEERa-Si:C:O:HAY

Gate metal (mask 1)

Active island (mask 2)

ITO {mask 3)

Data metal (mask 4) / back channel etch

Passivation / contact etch (mask 5)

AlE+  JREAYIREE AT FT R R

F a-Si:C:O:HHE R B R
Growth Temperature ("C) 250
Growth Condition Pressure (Torr.) 2~8
Power Density (W/cm?) 1.25~1.67
Silicon Content 15~22
. Oxygen Content 17~-30
Composition (From RBS-HFS) (Atom %) = on Carler 18-21
Hydrogen Content 34~45
Bulk Density (g/cc) 1.08~1.32
Transmittance (350~800nm) >95%
Relative Dielectric Constant @ IMHz 2.7-3.5
Breakdown Field @ 10°A/cm? 4.4~6.6MV/cm
L eakage Current Density @ IMV/cm <10"° A/cm?
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74 BFRERIES

—a—aSi:C:OH
PECVD-SiNx

Drain Current (A)
=
Ou:

11
10 +

12
107 +

0%
-20 -15 -10 -5 0 5 10 15 20
Gate Bias (V)
(€)
8.0x10*

7.0x10* 4 /,_-—-_‘__

6.0x10" 4

1d (A)

5.0x10" 4

4.0x10*

T T T T
0 20 40 60 80 100
Time (min.)

(b)

AlE+— (a)lla-Si:C:O:HEHEF 2
ot Y A TR A L 17 e R R ot R
i (b)Lla-Si:C:O:H LR a2 i
i R TR 2 T ]

- B aSi:C:O:H Passivation

Cross Talk (%)
S 6] (o] ~
| |

w
|

N
|

Conventional TFT: | ]
1 0.2 um of PECVD-SIN I 7

[N

o

10 15 20 25 30

Thickness of SICO: H Film (um)

% 24 H

BEGEERERFWE xR - FA
EBNEFHEREaSi:C.OHEIETFTIT
H REBINEMLFFRINWE +——0°
i~ - HEGDTOI818 » TEniEENE
FECBERE - BESREBITIHTERIT
MHRERE R FANERUAE LD
HIREBINBEREERBBFHIREGE
—ERHIBERALL (On/Off Ratio) : TEISTE
475E - ASLBEREBEII20VI S EiRE
[B - JRIRGE DI L0V EVRIEE R - 518
50007 & HIEH E2IR » JRAREE AT (1 d) B R
IR FHIRBR AT EMHIFT—IRKE > O
EERNBEREREITHZBENT -
SN BEERENSEEEREED
BRI - EEBIIVERETAR -
WE+ R - BE+ ol
R EENEEENREENEER
RLb - ERREBHRBERERPES
BMENIR:  REBNEEBEEE
WL - MRS LIER - BHNE
NEFEMEEBRBIEIE - AT
PUIERFMTMAEENNTESFTHELUR
BERFENTSESFEEERNEE - XU
KiIEfFERCIEEMU R ESHRE - &
% > i — MO RUEREERUSE
LA REREN 150V R EBEE TS E N
MR EFBEER B IREBIENR
BESERE - ENEREEERER
REBNEREZEXRSEHREMNRE
REHHI30% ; ERETSEBLLEHRE
RS HHU30% - BB CETESUEEER
REBENTEFBMRNER » IFER
BETSEERTHROXRI=ZESEE
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BRIEERIN K= =BE AR ¥R AL SR i e oz [T e 1 B

= o High Aperture-ratio Standard Pixed
(Low-k aSi:C:O:H) (SINX)

w5 Brightness 210 cd/m? 160 cd/m?

BT EFEE (9-Point Average)

iy N Transmittance 8.47% 6.57%

ﬁﬁ%ﬂﬂ&@{f Contrast Ratio 210:1 230:1

RPN TT Crosstalk (max.) 3.86% 3.98%

FRER 2 Paﬁ‘;?glf:e;ayer 20,000A 2,000A

N BNEB

— BN EiR

JYoH BRIEVED Glass Glass

{ELESSTITIEI N m ITO

EEIIYON B Liquid Crystal

%F;ﬁl:l% , ;;% LIqUId Crystal

BERBRAEIR e e

¥ % B 78 > Ll BCB (Ll [n]

I —H 84 Glass Glass

Color Filter On (a) Traditional Structure (b) COA Structure

ATy (CON) ° L= s i A C OA RS 7 8

TIERIEE

BICH R IRBICH R A EERE
i fEY REER —EKIBER L
(Panel) - 20t —2k » FLLEER 2R
SR E MR B RETFT T ESIEY
EFRGEITHESER - B EIRIIR
YRIKE » IE—¥ERMTEPLEG
SRS - COAEERMAIZE R
HRREEZHMRTFTTHERZ
£ 0T DARER M 5 E A Y 2 2 73
&2 > WELAEIETFTILIFEVRERE U
RSEEFRFOR - EiREH ER
EHCOABERWGHBUWE =X - &
FERIRBYCH IRE GIRTFTIEY ERET -
KavPkEns a2 B2 0a RIS - B8R
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A EBILRAE ¢ IE5 - RCEEEFIER
BRI (Mura) FREE R EAFIS
R o FLt » NIIBICOARSHEITER
EREANE RIS EMNENIBR
™ BEEREHENNTEEEIER
K DIBRRCIEE AR BA NI BV
& - UifEe R cHIRETIRaECE
R XENERRBIENERE
MENFIE - RERIEIERINTHI—XIAFR
ZETOM -

B M S PaYETEm Al - K
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EFETRIRESE

8 STOERIEEET—5
AR - 580 : SEIREVSEE « BUMETE
1%~ SURBY 2 BRI RS 0 AR
SR RMEENESHBERINS
F - LEEBEENEEZHERESIKE

[RERRERRER  BREIRNEE -
EICME ~ SEPHIVERAZ ~ BRI RIAZE

ERELEDNRE - USSR
=2
BrRELIFEZAITHIERE - HRER

== £ @eh
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YK

REB I FRE)EIRE EEEFE B
MEEEINEESOZ— °
L ST

1. T. Ohba, “Material and process challenges in
100nm interconnects module technology and
beyond,” J. Electro. Mater., vol. 30, no. 4, pp. 314-
319, 2001.

2. M. Armacost, A. Augustin, P. Felsner, Y. Feng, G
Friese, J. Heidenreich, G. Hueckel, O. Prigge and
K. Stein, “A high reliability metal insulator metal
capacitor for 0.18um copper technology,” in
IEDM Tech. Dig., pp. 157-160, 2000.

3. T. Schiml et a., “A 0.13um CMOS platform with
Cu/low k interconnects for system on chip
application,” in Symp. VLS| Technol. Dig., pp.
101-102, 2001.

4. B. Y. Tsui, K. L. Fang and S. E. Lee, “Electrical
instability of low-dielectric constant diffusion
barrier film (a-SiC:H) for copper interconnect,”
IEEE Transactions on Electron Devices, Vol. 48,
no. 10, pp. 2375-2383, 2001.

5. M. Fayolle, G. Passemard, M. Assous, D. Louis,
A. Beverina, Y. Gobil, J. Cluzel, and L. Arnaud,
“Integration of copper with an organic low-k
dielectric in 0.12-um node interconnect,”
Microel ectronic Engineering, vol. 60, pp. 119-124,
2002.

6. G. Passemard, O. Demolliens, Ch. Lecornec, P.
Noel, JC. Maisonobe, P. Motte, J. Palleau, F. Pires,
L. Ravel, J. Torres, and F. Vinet, “Single
damascene integration of BCB with copper,” in
proc. VLSI Multilevel Interconnection Conference

% 24 H

(VMIC), 1998, pp. 63-68.

7. X. W. Lin, and D. Pramanik, “Future interconnect
technologies and copper metallization,” Solid State
Technol., pp. 3-79, Oct. 1998.

8. Wan-Shick Hong, SID 03 digest, pp. 1508-1511,
2003.

9. R. Jeyakumar, K. S. Karim, S. Sivoththaman, and
A. Nathan, proc. 23th internation conference on
microelectronics (MIEL 2002), Vol 2,12-15 May,
2002

10. T. Homma, and Y. Murao, “A new interlayer
dielectric film formation technology using room
temperature flow CVD,” in proc. VLS| Multilevel
Interconnection Conference (VMIC), 1993, pp. 71-
77.

11. S. Bothra, M. Kellam, and P. Garrou, “BCB as an
interlevel dielectric in a multilevel metal system,”
in proc. Int. VLSI Multilevel Interconnection
Conf., Santa Clara, June 1993, pp. 131-134.

12. R. N. Vrtis, K. A. Heap, W. F. Burgoyne, and L.
M. Robeson, “Poly (arylene ether) s as low
dielectric constant material for ULSI interconnect
application,” in Proc. VLSI Multilevel
Interconnect Conference (VMIC), 1997, pp. 620-
622.

13. P T. Liu, T. C. Chang, S. M. Sze, F. M. Pan, Y. J.
Mei, W.F. Wu, M. S. Tsai, B. T, Dai, C. Y. Chang,
F. Y. Shih, and H. D. Hung, “The effect of plasma
treatment for low dielectric constant hydrogen
silsesguioxane (HSQ),” Thin Solid Films, vol. 332,
pp. 345-350, 1998.

14. T. C. Chang, Y. S. Mor, P. T. Liu, T. M. Tsai, C. W.
Chen, Y. J. Mei, F. M. Pan, and S. M. Sze,
“Preventing dielectric damage of low-k organic
siloxane by passivation treatment,” Microelec-
tronic Engineering, vol. 60, pp. 469-475, 2002.

15. S. E. Schulz, H. Koerner, C. Murray, |. Streiter,
and T. Gesser, “Influence of barrier and cap layer
deposition on the properties capped and non-
capped porous silicon oxide,” Microelectronic
Engineering, vol. 55, pp. 45-52, 2001.

16. N. Stribeck, JAppl. Crystallography, 34, pp. 496,
2001.

17. P.T. Liu, T. C. Chang, T. M. Tsai, Z. W. Lin, C. W.
Chen, B. C. Chen, and S. M. Sze, Appl. Phys.
Lett., November 17, vol. 83(20), pp. 4226-4228,
2003.

18. S. Maghsoodi, SID 2003 digest, pp. 1512-1515,
2003.

http://www.material snet.com.tw




