I261813";w€ﬁ

%§ E ‘%’ ﬁ'vl H LP555~5

(ARBEHRE  BEAARBEFT HHEEE®H > XTLEFTHFVHEE)
OFFER D g4 '+‘¢>7 H”C >///0‘o
WWHAH G oy oL KIPC %0 [é/(,/j

— ~ IR LRE  (P/E)

e % fb, B2 58 FE I 7 6 A5 R PH SR R #R @ SR Cu(111)/Cu(200) & A EL
< B R e B BLAR

Plasma treatment to lower CVD Cu film resistivity and enhance

Cu(111)/Cu(200) peak ratio

—~® FH A(2 1 A)
WAERLME (FP/HEX)
B 77 A i K
National Chiao Tung University
REA (P UEX)
EEM2 = /Chang, Chun-Yen
12 B PR 2B Errsbat - (F /)
BT ORERE 1001 9%
1001 Ta-Hsueh Rd., Hsinchu, Taiwan R.O.C.
B £ (Fx/3#EX)
diEE R /R.0.C

ZBHAG 3 A

o4& (PU/EX)

1. B s 5 /CHEN, MAO-CHIEH
2. M F] /LIN, CHENG-LI
3. [ M &% /CHEN, PENG-SEN



1261873

B4 (PuUEx)
F#EEREBE/R.0.C

v~ BBAEIR
HEZEES ES V3 R S Sl B Pt gl s
FEHEALBHMA F A B-
(] ##menTaARE GE) F3HEH
(MR ZHERAR GLE) P38 ~ ¥HER JEFER]
HEEX Y RS o112 T &
RERTER S H ]

HES LI SRRy =12 T ¥ &

[ ] 25REAEE A E AR NE M
[#X3FK: #2358 ~ FHER IRFEL]

[ ] EREAEE =T R

® (] A EmutE

B P A datd (X ER S4B 78 ESFER]

B b A AR (XK FHRE - #ih - B - 57B RFER]

(] RAS% Lo
R AR B A 8 ok ) R AR EE o R AR -



1261873

A~ PXHRABE
ABHBEN —BHREm s EBEal . HEHBERERD

e
e

i

ST E R R/ N A EE K EE > AR ERERED

N

BE AT DL VTR A B A R P L K Cu(111)/Cu(200) @& & 17 L #Y
£

hEGHETEEAR  MIXEA2RMEINEHAEREZRTE -

N RXBAFE



1261873

B4 (PuUEx)
F#EEREBE/R.0.C

v~ BBAEIR
HEZEES ES V3 R S Sl B Pt gl s
FEHEALBHMA F A B-
(] ##menTaARE GE) F3HEH
(MR ZHERAR GLE) P38 ~ ¥HER JEFER]
HEEX Y RS o112 T &
RERTER S H ]

HES LI SRRy =12 T ¥ &

[ ] 25REAEE A E AR NE M
[#X3FK: #2358 ~ FHER IRFEL]

[ ] EREAEE =T R

® (] A EmutE

B P A datd (X ER S4B 78 ESFER]

B b A AR (XK FHRE - #ih - B - 57B RFER]

(] RAS% Lo
R AR B A 8 ok ) R AR EE o R AR -



1261873

-~ BEEARREA -
ELid FEE LD

K g UH B MY — T S R 00 4 W B MR o R BN BB B9 A AT
O B R /ER % @ R0 S BEGE K B R - R Mt SRR RT DL B M
HAEE R & Cu(l111)/Cu(200)% & A L # b 2 & 48 I 5
G ME T fb B R OM VWS B 2 R
[ % & £ 7 ]

HN S BEESRME W2 ERAEYENRELSB
Q@ I FHEELEE: GEEX  BRNNEREBEN
BREFHMMBMRED - W L2 R HEEZ KR — ®
BETHEGHE N MERER  WAETHSEEMEIKZ
B o @ % B MR S # 1T & R E M (Ar-plasma) - & R B
(Hy-plasma) ~ T & % & 4 (Ny-plasma)Z & # -

B0 % B M | US 6645858 B2 0 5 on — Y 4 M 8 T F
B 4 A2 5 (RS % E M (Ar-plasma) - B R B
# (H-plasma) - B & & & % (Np-plasma) ¥ £ i £ 17 8 8 &
Q@ = BLUEBTULEERETEEEOE BTN LYW

77 (adhesion) » {6 2% B A 5 $7 B (11 1) 6 & I A < 48 & & 8
B Bk v B R Gk A L 5 A

B % B M Rl WO 02/063666 Al {% Ll & R B 4
(H-plasma) 5 05 M 8 5 5 4 2 /7 80 8 & 58 8 % @ UL
BRI ME N RE N EF R AR AT ®S Y
Cu(111)/Cu(200) & [t » A 6 % 18 5 8 (5 2 41 1 & [ % -

BB B E AT A BT 2T R B A S



1261873

Cu(111)/Cu(200) 8 [ H B # {5 & 41 1% 8 [0 & % 5% 1 2 8 5
HELITEE NS -
[ & 99 Py %

KEE B MR IR o B B LR B2 A
BB B IR b B G M U R M 2 8 BB M R R RS M
Cu(111)/Cu(200) & FI tb & B M W - KB 2 H &k I
B BCAE B DAL B G AE VTR UL RE BB 2 BT 0GR B BB 1T
EEENEE DNBEC S AR B R R G #
@ culil)/cuR00) At AR L 5 E - B bl S B

FREENRMASR/R M ESTEZ % (F— @8 0OEKEHEDE
® R

Hod - #EBHRMEE  Z2L2BESE - EWHETEZIRE
B PIUSRERRERZ BEZHFUBE_EBLEHEER
HEHEAER ARERRNLCAEBERAE P —HERREH

Ni
S

- HAE O PUWLEREEEEYERIBEERYEN
MESESE FAHAERREEBFE HEHRZXEEARS
J % T HE (surface energy) # & B B £ K G LL & =& > 4 4
SR EHERRE FHEARTFTHIRWEERRE -
REBMEE KRG EEERNBEECERETEABERBHS
BRI A 2R VT B R G R E AT DL RE R B

®
3

R (incubation time) > H $§ % LL — # & (two dimension) & /h
55 V% fg (wetting angle)y F R B & » W DUB B R A & K8
JTRE S R > 8 K Cu(111)/Cu(200)& Mkt ~ B (& < & [H = -
DRI 8RESEMSE  JRIMR—&MLSERMBEIEREH



1261873

AT T A I

pd

fh o, H B E 4 A 4E Ta- TaN- TaSiN- Ti- TiN - TiSiN
B H M AT LI R Cu MEEBEWM R TaN B & -

oo i E s REFREN T A TR TERERLE
BE AR e

Ho o b B2 G AE 8 B T R A 2 8 JE B R R 2 e R Y
Cu(l) precursor : $1(1,1,1,5,5,5-A R LB EWEE)-= F &
7, E Wk Cu-(1,1,1,5,5,5-hexafluoroacetylacetonate)-

@ i incihylvinylsilane [Cu(hfac)TMVS]

MRE - S HRAOEB2EENEABEIR F—@EWEKX
mE SHEAC2RERMAUEMIEE > B RAR NS mMEL
400°C B 3 > W — S EAFEO QDS KW E > X H R
EIE W EMEE - @il LABPE HUEEEEKRNEHE
BTGRP R S RE T ORE 2 M % BB kR B )7E TaN E R b UL Fr
B B Cu(l111)/Cu(200) &L # 2.80 27 /K 5.56 > 1
EMHEERHM® 2.30 THZE 2.06 pQ-cm
® & 5 5 =]

EMABHBSER ER BN RACEMG  FREA
o E Sl I A == = e <

=3

B2 AR B
SR FARABZEIWESUHK -

R RSB Z S B (1) RUERYELE (TaN)E K

fFREREEHNE  ABEHZALE (TaN)E R F DR

H)EHERE - BEHREBECHEEBEEESOR - FAR > WHE



1261873

AR M A 30K (2)/EE R HE KA MLHE(TaN)
ER - EFAWEZNBEET ZBAERAEETETARESR
¥ Cu(l) precursor: #i (1,1,1,5,5,5-X % £ /& & 79 B B )-= H

SR B VT RE - fk 2B & RE S OBE U BE R 2 SR R R R R

fcm

H o7 B W g Cu- (1,1,1,5,5,5-hexafluoroacetylacetonate)-
trimethylvinylsilane [Cu(hfac)TMVS] » H T HE4F 0 T

EIREE 160°C

UL B J3 150 mTorr
® Yo #E #1VE Wi & 0.4 ml/min

EHABASLS  HeWER 25 scem e

Fa R cEEBEHEAEBW TaN iR L W% 1 @A

R B KL 2 BR K% Bh B S (wetting angle)f /N 0 K9 38° 0 T
AREMBEHEZER FWHESNEAZEEAR 700 H & Ar
® OH, Hfh —BESHEHAZEEAE 258 42°K
60° H/NEIH B K R EA B8 )R T TaNERKXERA
B & M E MR % T BE (substrate surface energy) 3¢ & 1 HY
@ Cu/TaN 4 T # (interface energy) K I {& # 88 &% LL = #E /9 5
2 B (layer growth) 1 E FT M MW E R A &R E K &
BmENOIDEAEE BRI ABEERCEES DR
W 8A M E BB B B R (electromigration) v 2 & B A% HY
H 8 (reliability) - B EH Z2 R BN EY R KO8 X
BAEEN FUEIFEBEAEE®K AW Cu(l11)/Cu(200)4
Bk B 2B R RS E HE 2 TaN B EILR L

7 f% B9 Cu(111)/Cu(200) S LHB 2.80 AMAER K@ L8

8-



1261873

EEHEESZER EVEZ W ERN Cu(111)/Cu(200) & M
LB B 4.90- fF Ar+H, T 4% R BB 0 B R L T (F b B R H
MEMmEBEEAEE AW EER > BAERKRESE MG
WL RFEEETESESE - #HEAEZEBRARN)HIF
400°C # g B 30 4y 8 o B A A - 5 4R TR B A9 (111)# & MU
Mo W EHBREFEAOBEERR - R _FIABESETIRERRE
BE W A9 TaN E MR L Fr 0B 80 R /9 & fH R & Cu(111)/Cu(200)

o

(&

B b o DURFE A R (N2 fE 400°C B pE B 30 ) 8 ¥ % E
H % K Cu(lll)/Cu(200)fh M th 2 % fE - R = HA&E K
GreEEFEERBEANFEEXREATSRENEH

3

R 2.06 puQ-cm > B S H Cu(l111)/Cu(200) & ML 5.56 - ES i
DABZHFH " BHEBEEHERRBENREKREXEHRT
BEHEEBEMEREES Cu(l11)/Cu(200)&F [ b 1 4 2 % 4H
Ul tE 8RO -
MAABRBPEUREEREABED L RELIFAHLUR
EABE FEAABARBZAL EFREBEAZHZRE W
® EEEN B UM EF I ER R M R AR RER
BEEmERcHFHEANGEBRMRAEZER %



1261873

* — ERrvaREHEEREBEREHE 2 BHERHE
BURE R4 58 BB 4 (Ar plasma) @ 58 T 4% (H, plasma)
A 1 FE(°C) 80 80
58 #8 B2 JJ (mTorr) 40 40
& R U = (scem) 6 15
RF I 3 (W) 50 50
B It B B (V) =270 -259
5 A% E PR HF 4] (min) 10 10
x= = EEEEHEEEB Y, TaN E R EE < # KB

Cu(111)/Cu(200)& [ tb K 4 B & [H %
SR

DL B #E 400°C

= 30 S EE NREME Cu(ll11)/Cu(200)

f A bb K 8 BR EE PH R 2 A FE
££ TaN E AR B iy | $AEEE R (uQ-cm) | 12 Cu(111)/Cu(200)4 [ IE
RAEEEE
REER | BEEE 2R B AT B 1%

5 i B 4 e 2.30 2.15 2.80 3.10
&R B AR 3.40 2.10 3.94 5.14
TR EIR 2.82 2.25 4.15 5.52
AR+EREE 2.35 2.06 4.90 5.56

210 -




1261873

(& =X B B )

% 1@ HEoR A SE AR 1D EE ()R EEMERE R
g TaN H B E > B (b)) 1 8 E ()R K 2 7o £ &8
Ar+H, % = E 4% M B 2 TaN E K - #9F # U8\ 7 8 08
# m|m o A E -

2 B R A b SH (TaN)E M R AT 0 & AR H KA
Ar+H, # % B 4% 8 B % BT U1 M SR B 2 X Ot B & o A 8 (XRD
spectra) o
QS SE: 3 W S S A N |

M o
70N

211 -



1261873 RN

H094114627 B "THEELEZRMEMEHFEEERKES
B Cu(l11)/Cu(00)& A th v B4 m = R , F&F X
(2006 £ 06 A 30 HE 1E)
+ - ¥HFENRE
| — B E2RMUTERARESZ AL EFH#RERUALEZRMEN
e EEBEIH AW ERETEEERNERE > DE
. ® b 2 % M8 I M W K < & B X &k & & #H K <
Cu(111)/Cu(200)& At -
DM FEMEBEES 1 HEZ AL EAERLERMEINMEN
BESBEIHR O F-E#EHWRKREH -

I EEMNGEES RN2ELo AR HPbEgESERMREHR
=N D) Q- < A

EHOAEE -~ EWEECBEEREER  BF

2 E R

AMBEFEFEESE SEZ A HPYWEEREZBREERRE

‘ HEARKBE  LEEEASBEARAER  AREHRK
1

cUlHFEFBEEE 4EZ i EhALERERREE K
fEE H 4 5E B HFE SmTorr~ 500 mTorr Z [ ~ B RE X

-1-



1261873

f£ 20C ~300C 2 > mERME SW~2008MH -

T EFEMEES 1 N 2 BZHE HBPEREDIERE
Ta- TaN -~ TaSiN - Ti~ TiN - TiSiN 8 H #t o] A & Cu #&
ByOPE B fg R A R o

B M FHEAMBESE 1R 2EZ Ak AP HEEREIIEZERE
REMEAAKRTERBEBAIEZE AKX -

oMM FEMBES | X 2EZ Fik HPREEINEZGRF
. EH L JIEME AR 10 mTorr~2 Torr» ERIEER

| 100°C~300°C- WEEHBE M ES 0.1~2.0 ml/min- i # &
B He- Ar~ H, N, R B h{E AL EE A E > HF
EHABIMER 5~ 100 scem e

10 RS EF B EE 2 B Hk HPFRAKEEZIKRMFE
A E KB ES 150°C~500°C- RAKEHEHKHER 10
S ~3 B BXKAZRKREB N, Ar- H, RHE FEM
LEH RS ZRE -

pEwamrep BTSSR HESE EE P I TR R 2 ;
: - . i . IR
: fe I8 \m cre gy R
I DA S H K
- et - v et A " [ e



1261873
BN EX

: 0

Cu f8kI
~

s
Loy
Y T SeihE T s W e

15.0kV X20.0K 'S0

25 .8kV Xse.eK 3IVeNm

‘ 25 . 8k Vv

%5 1(a)~ (c)[E



1261873

Illll‘/_‘*lllll
=1
= © -
N -y S
ig_ B S &
g% Cglllg
u
L b e [ A -
il
KAREH R T Cu(111) _ —2.80]
w Cu(200)
BT IS I AT P NN R TN TN T

15 20 25 30 35 40 45 50 55 60 65
20 (AE)

® %2 &



1261873

£~ HENRKE
()AZRBEAREBEA % 1 B -
() ARE B 2 U458 E A

AN~ RREFREKE FRTRAEBTRASMGLEL
®



	首頁
	摘要
	優先權
	說明
	專利範圍
	圖式

