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EE LER CVD L2 MM R O 2k . K,
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g k% M 23 %

e TR L E AR & M e EZA PAE(poly a-
lylene ether) ~ 7% % 19 2R I JH( fluoro-polyimides)
BCB( bis-henzocyclobutanes) - fAEEE SRS Y
(organo-siloxane polymer) % *.

H AT kAT 2. 0 IRRAR & AR R
BEAT 2 AL B B A4 L L A 9 “UREIIZ ( porous
silica aerogel) W IR A4 BRI 22 FA 4 5 e WA RL
( polyfluorotetraethylene, PTFE) S Z AL R
T2 FLA DT A R, A R AR E PRV IK
FAZIC A S I 00 2 0k AR S5 1, ORI TR
k HEA TR LR, i 2 LA HLER & Y e
fEWF S . Il A & (k= 1. 1) 2 4L4
e AT RAE™ . BRI & A TR R A
JEaHKE, Z LA PR G VMR A B 1 %
wHLZ—.

K & A B 8 FLA VA A8 1 221 b 2 Z ks )
VL R B & A M B R 22—,
P Z e T2, BRI (1) 51K & A A el
ol £ 2R (2) A 20 il ok SR AR 1k
Vs (3) RETE ICHE LI T (4) X Cu JE 20 ORI falt;
(5) ZV bk B ) B TS B 200l () 5 B A mT BE S A
ZV ol (KA SR B, AR R REACYR T2 ek T2, e A T
R s T2 %2 k.

A & AT 20 I [0 D8 L 2 AT TVE R py A
Jrik, s LR LR M B R A Ve R O 5.
FROATLAR (375 U 2 R AR PR 6 70 a2 8 1 7K 0] Bk
PR ) B PR A, SRR A T R B . e 2 LR A
T UL B I U 0 55 0k B AL 2 ]ORN, A4 Bk
B 0TV 18 2 4 5 58 Sy VS AR ) 7 ). Dh T AR AR B I
VERICR, 0 5 T BERS DE R A i DEAH 45 1, ZEK
Tk L ZBERE A R iiik i ) AR k4 FORE
FLIESZE Cu KIS R B 45105

FEABHIT SO I AR BE RE RO 192 R, WFFEAR & A5
TEXUK Gy -2 45K Cu B AR T Z, 1Kk At
Jii/Cu HIEHAR MRS, HHT, X7 IR e s
R, % IBM 7 2000 4E (108, & ATTR i
WAL B L SILK AE 8 BaEA B2, 24T
K T T 0. 13um HOREAK £ A Jit/Cu HIE
FEECAR R AR & 9 BUAEHE ) Cu T
B T2 ABAT T kE, W Zhao 038 T F I BEWR AT
LA MR (k= 2. 2) 15 HOE A B AR 5+
Cu FEE BB AN HLAE 1997 45, # AL (TT)
A FRARGE T ¥ kAR 1.8 2 FL AT DB L T

BRI Cu & RS 550 4
%I I3I_
3.2.4 BEZEMRHEEA

PR MR IR AR G A 2
B, JEE I REAIRRT 1L Cu 97 UM 3% Cu (P
PE, 158 CMP RZI ok T2 145 182, R Cu A
AN 12 IR I8 25 DR 3% 38 ol 11 S TR 8 e 52 20 7 380
3L 2 PERE PR AR AT, X T A T3 22 26 R, Bk e
FLATR I A v B S P 20 o B L B (R Doy sk
fE. tH T — M B 22 ARG A v H LR | A
JERLEL G, A T ORAT eIk /N A2 2 A R 5 N
K10 A o LR TR 18 n, A 200K R T AR & (1 34
22 M kL A 2 B MR 3 Z A SIN, SiC.
SIOCH-SiONCH &' 7 L F 4y U3 &2 2 1 1 1]
FRAT U R — SRR AE: (1) BRI A w5, B
AN (2) X ZI ek e p 2 BAT E ik B
P, LU AL ZI A CM P {5 1k 2 K, (3) A i
MIPL Cu § UM RE, AR Cu BT A RIZY
1 (4) R pisa m e )y, AR Cu MR &
AL (5) AR Cu MIATEARZ LA
IRHE R 2 2 WA (K66 ), LA S Cu AN 2 PEfiE R
B, Sizbr BAR k A BUZRE— 2 )2 850, A% k Ao Ji— M
AEVERUE CVD (1) SIN I 1, M4 T 2R 4540 1)
w2, AR ke AR HEBAN AR, X
WA 42 2 (R4 F 0] CABI; 1A £ A e L2 R
BIASE rp R 1T S 1 .

TR EMRE - — 5 &8 TPk Cu
9 8L, 53— IR g 7 BRE AT e n S (0 2 4
fi, 4 0 T R AR EBPRL, BR AT (1) IRIZ AL
IV REGERPERE; (2) &P %A 22 PERE; (3) 1K AL HY
B (4) 5 Cu AT EFIORSBHE; (5) 5 Cu I CMP 2
e, Har it e A 2 2 MR WNLTIN
Ta TaN.TaSiN, "2 W75, TaN Ml Ta
EE TN A7 S A3 22 245 PE, 110 TaN 8 Ta 5415
JE A A RS B R B Cu B8 79 b .

F 130 LA VA A v B 4 JE A2 2 Cu T 2
B, CVD G B LGS 5 5 i L A B8 A 18 R 0 e B
fiE, R, FIH VD 7 iR AR R #4522 2 A kL) T
ZOAELEWISE. Intel 24 0 WG N 02 e il R8T F)
CVD HiZUER WNTaNTiN [0F574s H2, 45 5
BIR, CVD RN &R # 2 2 BIkHA 2 E MR
5 0F 1) AL 4 TR RE ANV P SR T, JR G T
R
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3.2.5 CMP FEUEKAK

Cu [ CMP & —PREEAR. CMP BORTZ A
T AR AR L B 1 3 P A S A B
) C2HOR, JLREA T 200 S A A RL. B 4 th
R AR R 'ﬂﬁ'ﬂz(polyurethaue) SR Rk, B
(A P L R LR S ARV 200 K, CMP
HR A A S A A R AR ] IR A P, G v A £ A £ P
ST P J 8-S e R, T A D B AR T B 3t K TR AR Y
A 2 5 JE R T BERE R U, SR AT i I B ol
Uf RSP B Jmy 308 FF) S8R I 25 S 1 v RO IR R . R
FR L AT SO RSP AR ) R PR . PR UK )
R — JBC 52 5 Y B Ak ) A R A REL S A ) F s 2.
A0 27 J A B TR W JE AR B A UKL (1) R~ T
R) L AT 2 5 5 B T i DR R 11 B e, e
A IR 7 2 R S B I A 27 A R 5 B vy
B TRUE B 55 1 B b 38 5 22, 9% I ) D B ek o g
R R (— SRl FE v (1 Tl RURE ) (10 PR 48 A4 R B o e
CM P EiAR P B G RS 3 B b4 et 2 1] F) AR HLA
HIFLEN AR5 52 2%, BAR B3 A 27 R0 ) 2 4 LI
H g AN . J i, — BOA A, XF e gk 1T cmp
IHLRIRE, B S 76 5 s TR 1T JE ek ), SR )5 #)
HI CM P B R H 1 PR 52 700 K 12 1l £ S8 400 B o 4.
T RUE AT 6 e 1 00 LR R AT g ) L2k
B2, B B A RL AN B R AC EE A o B L R, RPAN[H]
EIEIEAT CM P i 1 B AL B R B AR AT A

AR,
(KT A Cu TEBA T, X Cu 1

CMP 2 — PR EARPE. Cu ) CMP L EZR
AL (1) A Cu I BE R A5 1R /1N; (2) XA IR Cu
T Il ( 3) kAN RS B AN U (4) 76 42 A Joi
LA 4 (1 2 b

AT Bk Cu X ILABBRNITG B, HIE Cu B4k
AEALH Y fHA 22 E N4 )8 Ti.Ta 803
HALY TaN TN QEE K. AR, BT Cu ALK
B, U Ty A, 7 SR 59 46U 771 R 59 1 4 ),

AN FERE R, K, £ CM P PR, BT Cu F13A
22 Z MBI RN ) f Ak 25 ROV, [RIE XS Cu A0 T a JEAT
CM P 3t p fal 35 1) S SR R . b4k, 75 CMP &
H, Cu R E MR 8] H A2 S N AR R — > )
L. 7P e 2 e AR R H) <8 el AR P AR 3 (R I T e
PR A B eb T BH BB 2 A v R o B A 42 2 L B 1)

Cu & 25 Hk, 17 28 8% R 1) Cu &8 M P Z il b
TP AL R TG, R T AR I 2 ) i, — R R
ZWCMP L& LM Cu I CMP L&, FHEMN
HZ 50 CMP BERL, A [ 1 B )5 AS [ () 64 BT AS
[vi) (109 221 e 00 Za b o 3 M 0 e o3t B R L R
B BC L B4, LAk > M P 28 BB Cu 11 Bl B 453
07, 5 B9/ BE RS Cu I PO Cu 19 CMP 12
ARWFF 1) B

£ Cu 19 CM P b B A, 25 Fofr ke BF4 2t % 9K dishi—
ing) BB B Tl (erosion) S PE I 1l ( corrosion) B
FEr  RIIE ( scrateh) S a1 Ba( pitting) BB A AT fig
R R TR CMP L2 Cu M 45340
B, 2RI CM P B BIF ST R0 22

fE Cu ) CM P H, L2 (K7 3 ) A je — A
LS, CMP it FEAS ]k G kb 2 5 N5 3, X
Wy el FETR 10 BERL R Ay« B il e 1R 42 R AR R
A X eGP A RO 2Bk, R XS Cu BT
(1975 e 2R 5E 4 22 B, 75 WPHE 2 08 4 ke i 8% 1 1 i
A SEPE R PR AR P A R R . CM P IR APk L
2 AR AT CH T R R e B R ORE AT LA
Ji 5 - A AR W 0 (R s, SOAS 5 3R 1 B B
CM P [ J5 1 vk 12— M o B2 R FH X0 B il 2 vk
2B PR PR UEAR 5 G 0 7 iR AT, 1 BRI R
o, T B LA A IE RV, A ik B AR R DR AL
R HERR ML, Cu BHIEM CMP ik LEAE
FEAE = T2 2R (Pl R EAT, DL AR R Cu 15 7 6)
VA& 1V B, BT LA Cu HIAE 200 A3 AT S ) e
%),
3.2.6 Kk TR Cu BEEEMBEARPRATFEMN
5] &%

i k /RS Cu 16 5% 4 pled AR b, T Sk
A AR T ) L AT SEPE T ST R B R T
e NN B A A Y (VBTN SUTEL d N A I R B e

HEA MR, AR E AR B IE Cu §7HK
(A S22 S AR 2 e 1 2k, L mT S )
W T I09 JEAE ve 1 B Y oot PR P ARG 3R I8 A
SR HPEREIISE 0. 6T HE A B R R, A5
SH R AT HEAR I A o BORUR AT 6 i 1 o R .
AT P SEPERRAE 8 N 5 AR & L2 M
LR 2 e 2k % D) AH G, B SE A TR S L
SRR E R A & L MR A BRI E
S TS T 3 AR R 4% 2 e 1 R R
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AJEEPE R, SR & A AR AR D6 25T 1)
) S0, 6T EE A R R, 20 R R AR 1 H 27
PEJFE, Q1P e He A s H . AR A e L R
I )RR FEARER N ) R PE LR, A B RS ¢ Al
IV 5 PR 00 A8 A 0F 90 3L i 22 e v I R T
B WS EE A T2 Cu W5 G N A i
JEE A A B [0 49 36 f) 4 v 25 %7 (T DD B) 45 P 2 4 Bt
B 5 A SR R B

Y Cu BV LR (A3 0 FL B %E LN B HLO%E
%) W TR AN N L B AR M il EA A 12 g 1) 5 i)
ST EEPERF I BN AT P Cu I TR H R
FEY, Cu L Al FHITB A Gt m T 20— 30
2. 30 AL IH R 5] 2 rh 0 23 ) T B 3 R AT 2K
ROR N J) 3R R 30 d B2 DR 2%, 3 FL P 25 T 1 R
HIOEHM TaN #2225 Cu FHHEEEAT K. 1
TR, BIT B R A7 2k AR el
FLI IR, WALPLHT B e %2 cu HIEJGD L
SRR K. I8 kP A B L &5 R RN S A0 2T AR
KU I AR, WF90R M, fEVE M Cu I FE
E G 25 (R T B, A G FL O B K W T ZE IR 2R

4 F—RBEEERZA

AR HL B HOR Pk — 20 e e T HOEPE e P B
ey (VB SR, A Ik A Ak T (0 e, o TG 6 A2 4R
F 1 B ) R SR, 7 AR T I A5 M R T g T
AT R0, REH— R SRR, HArirsem
B — A HER B ARATE =4k (3D) Bk HIER AR
RF HIEF AR HIEF AL,

4.1 3D EREEHAR

3D B AE B A H I L2 st =) B
RS, B RER 0, ROCRE BT A
JOSF BB ELE 5 ZRAFAE T IO/, 3D Fe it
RINA Z 2 Si J=, B4 Si 20 2 )z HiE5|
22, AR g1 2 = 2z 1a) mp LUR) 9 ) J= ) 0%
(vertical interlayer interconnects, VILIC) 5522 3L (1]
A J) OB R, N I, 2 4E(2D) 4ikh, 7 %
K LR 1 £F 3D Sk rh, 00 48 B L%
R mTse B, [, 3D &5 k34 O v i 10 8 v A1 Jad AT
L ARML T B I H L W OGR4 L AR ],
IR 2 )47 08 Si Joi ) T LA 8 M i B A — 2, v 3
BUHIE RC HEIR [ 987N F I 46 ol B P ik 1) s, w]

LA LA AN [ B PR S ) ol B AR T i
FEATA 2 b, iR BRACPEGE R H 19, 3D kL IEH;
AT G /IS LI 5 | 2 A, 385 T o A ) b R
/NG AR P87 R AL A Ay 3D S5 R 2D 2
P e fE LIt .

10°

Interconnect delay

‘Q::;:

ID_I -

Delay/ns

Typical gate dalay
1072}
2D IC with repeaters
————— Repeaters moved up
—sa— 3D IC constant metallayers
—o0=—— 3D IC 2X metal layers
107 . L L
50 100 150 200 250
Technology generation/nm
Pl 7 BELS T RRENR 3D 4549 5 2D S5R N TERE LR

Fig. 7 Simulated interconnect delay of IC perfor—

mance with scaling for 2D and 3D integration'”

3D SEHE AR 2D S B AR AE B Uy 1 A R
KIS, H U e fRUESS P PEREA BT IE T,
SEHL 3D A H AR 1 BRI H AR PR, 32
PRtk B T 22U Si ZH B BOR. HATeFsLa
BOREZIAPIR, —REHM Si ZHl&HiR, &
F5 4k 8 5 (wafer bonding) 3R Si JZ 1AM E LA
S5y 53— PR L RRE TR A SR EOR, B Tl B T 45
i A (ion beam recrystallization) ~ ¥'GIE K i &5
% AR (laser annealing recrystalliqation) ~ %l #H 45
i T2 AR (solid phase crystallization) 5. tb4h, 75 3D
SRR R, A LI HUZERN HR AR ) R AT A
%18

4.2 RF HiEHAK

RF FL /& DLOSOEE AR 5 AR 45FE L O (0 UfL
AT g v, 5RO JE At B B ELE R, A A%
L AR SE M L AF T A A 5 T AT AR K AR
MPOHATR I RE HOE RS — SR A AR S
WOR ARAAFE TG (1O ST A A5 M A (multiple—
access) AL FCAA G5 . RF % ARG
[ B2 36 A% Him < R AL L 0 L K.

= |

=h=s

7 o R IR
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T W T T e R 2R e, AR S AR R S A
1 2% ) B R REAT . S5 AR B G HLEA B, T

=

o CPW
_100} v lmnm conventional line
© (.1ppm conventional line

~120 1 1
1 4 7 10
Distance/mm

PAECH R FZE (M T L) B335 (CPW) 25 &
ST P AR AR 22 /MG 22, W 8 BT

Umf—ﬂ—o—d—n—(‘_)—n—-d
o CPW

¢ lpm conventional line

=20
. 40 o 0.1pm conventional line
§ o}
=
E -80 |-
—100 |
“120
—140 o - L 1
50 70 %0 110 130 150
Frequency/GHz

Pl 8 JEFIRE S CPW) aUIH RF FLME 5486 45 1 fiE b e 2

Fig. 8 Attenuation of RF/microwave signal via CPW and conventional ULSI interconnects

. s 29]
as the functions of distance and frequency'™

N T S RF TOBAR 5 AT Rt a5 20 AR
Gt [ G5 R FRE BEAT DAL Bk, 0 118 A 28
6 TR TR , O RS R R I R 7 B 5 AR L,
A ] S IAE 5 AT R . WXt 100GHz 115 %, K
KA FLAR ST AE Imm® BE 2, T ULSI Skt
FGFRARACOK. P, X RF & R ik i, 77 %
EFE A IE AR R LS MR S/ OB A AF. i T ULSI
G0 HIE AR S B LU (7E em HOHEZR) , I
3 /N RSF 3 35 v 25 RS 5 2% (nearfield capaci—
tive coupler) B KR T3 K2R (farfield an-
tenna) B A2 75 22 10 MTL/CPW 35| 1) 4L 4 ]
JAE 10~ 100pm ( FA RS TR AEFL ST L
fii T MER), W MTL/CPW F5EE T2 5 h
BE(M CM) H R 1) L

HFIH FDMA ( frequency division multiple-ac—
cess) F1 CDM A ( code division multiple-access) 2
SRR T N BRI R 5 S R ERER (A 3 S ]
A B4, Rk n] DLSEER 2 B8 15 5 7F RF HIE ©
1] I I TR, RF B o % 2% ] (overhead) 1 1/0
WO 2%~ B/ i B A e S I3 / i B U 5 8 G T4
IR + I o/ 40 4 P 50 VR % R 0 08 0 285 201 .

RF HOERGEHAT W — 2640 20 (1) 72007 98
e, B A B IR 4~ 10Gb/s [f"]";&:”%ﬁ’ﬁl £ $1EH
(2) £ 1/0 M55 Dhhe, Bt o0 d o, AEH] — AL
Pk, vl LASCHL 20/20 1 1/0 i 1 1] 20 38 i
(3) PISEBLARGUN D e EAYRAELL V5 (4) HoATn]

G B2 RO UAR BRI T fE; (5) B BRI R G 42 e LAT IR
K28 B i .

[W I, RF HIERGWMAAED T — 28/ (1)
K (¥ v i 2 LR ) 2 0 kE, 194N 1/0 WOR 28 40
TACH I RF 4ifi Bh v ik A 5 5 U 52 i, OF
G| RS DI, (2) 5 WA 5 D8 ) 8, FD-
M A % T BERC & & 5 IR 7 8 U8 U 8%, (HAE RF
R, PERE T B (3) S A AMOBCEE 2 1) A, 3X
t FDM A Jr il i s b S A 3 9 2 ROSTHAR K HE AR
B3 U LST B g ).

4.3 XEEHAK

BEA BOR D, &8 52 Bk ke s ik
FITCAA R 1P AR PR, DR] skt 06 200 A o 39 5 X 1) L3
AR, G HEYON N L Cu HEZ Ja, T 20~
50nm AR BACHT 1 FERL Dy £z —1

5 Cu B HIET FAMLWL, L HIERA
N/ fH (1/0) i 170 e DIREAIR S FOEREIR /)

NS el BIUATURE R 5 o D0 B v T 0 1 5 i S50
sk [T, YR8 TR A2 T AR % B i i 5 3& 1) 6
RO S I H (route) ~ 4145 (combination) ~ 73 1
(split) R ( reconfiguration) . H AE A B T
PERE AT Z 50, Horh 4B IR 6 BIE(2D-POT) B
BT 3L Ay B L AR DI RE AR R 7 e A Rk, S T
MITHE DY YRR O HIERAREE T -
VLS 2 4 WU A B A BOR OG22 BR DG L
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T % W 23 %

(optomechanical) BHEEER = AN, 3k 1ok
LV LST AR Z I T S GaAs HEHIE
R AR AR 25 20 1 1 B 51 AT A RO R I, R )5
G2 AR d e AR A IX 465 H -V LST 2
) F B A7) L 2 e R B — A e B R 8. H T SK
HLt2r B A A has hl( free-space) Al
iﬂig‘(wave—guide) FRh. 76 H i as s HaE R

o 5 R SR AL BB A A RIAE A 28 )4 g
(1, & HAriF e 2 1 R 48, b, S8 At 25 ()
A6 ARG e 3 HERS P, (s S
TESC LTS SOG AT B T 5 LS i, %R G — B
ol 20 SO 2% G 3 1 2 10 A O 8% (vertical -cav—
ity surface-emitting laser, VCSEL) FUGEFHI . H

H 3 1) G LI BRI s & TR AR o i L2
T B SEILASAT 1 S AN 2 LU 48 s, fB0) T4k T A
(7] S T 225 ) FIHE SR pA) (10 285 411 B 370 il L, 51 AR L (1]
(0 HLIE. 35T A 1 B O AT LS IR B e s 1) Bk 4
ARASBEAE AN [R) - 167 25 1) FIHE B2 P 552 B0 5L 3% (1) e 011,

R 3T T K08 38 HOE TR 1) G AT R ek LA L )
Gii /N RESE L CHL R0 A K5 6 fa R 27 2
A (TR B BOG AR B2 | R % B PRI 4 B4 4
SOGAE 2AFRE 555 SEIUA RAE A%, #l— A
SEHERI R G, 2 BOH ML BLIFAT G HE RGN A
AFGARZ . T g B S0 AE L 452 FRC S JCBE 1Y
BB,

FAT 2 HE R G PERE ] th K (form
factor) ( 1 #54F FE 1 1 R RN HOE KB veoE) S I %
V1) 300 T 00 R 0 MU 38 AL 4% B 40 (10 A HSORT X o
BE RGN IE N JE (degree of flexibility) « 5 48 A
NS HRAE.

5 HFRIE

FEAR I FHERA R, K AT — R 5 A Pk,
(7] i 413, Ay 3% 43 AR R IE Rt SR L.

EA BT T, AR & A kb elg 3erh 22— PR
B 1 Y BE (1) Sk AR Bl 2 O )
AR JUE NI EA AT kAT 2 2L
(porous) & & MEL, $2 0 AH N TR R Rl T2, (HEE
TLAE 5 A2 N 0 o 22, ZE AR B 98 5 R0 £ Rl St
7 DA 7 B AR KR . o2 (HUB N L) 98 5
X 2R O R G I IR 2. I T #)3E (engi-

neering) 1K & 95T 1) i 0 A BE, AT eSCdEAR & o1
) J3 27 5 L. A TR 5 )25 (cap layer) MEHE 55—
APk A B )2 T4 D A B2 2 AR B 2
T ik 2 CM P L ZORY R B G Gy i %2
J2 4. HHT A U 5 2 A R A v B AR AL
K, X2 FEORH HE A, AR IERTEGE, £
&R U i . H AT 2 AR R A B
HH SiCSIN AR A B a2 AR aE X
FRAR W 5 TN R U o 2 B Ty %6, (Hik $EILAE N
Cu HE/AR k HIER BRI UL 5 2 MR, 5
BT AW IS BORS BRPE L A s 7, 5 20 il )
(strip) #1 CM P G2 RS 4 0 A A S T
i) .

ER BN TEART M, CMP BRI Z —.
£ CMP HoR, H AT A7 AEVF 2 i 0T S0 2 1
L AR Cu/fE b HIERCAR , cMP T2
Fit oy 249 31 56 o Mo 7 6, {5 H BT CM P O B4 8}H) BE
il 2 55 B T B BRFE R ST B I3 LA K, AE
AN RSE A B E#E R, CM P HAR SR 5K 1
SRS R AT, gt g i TR T 2481k,
il T2 AR WA BRI ELA T (dummy
feature) W/ T 2 A4l MG s g M (o 1, (H Y
EAE RS AR 5K 19 10) R SR A7 e, () I 2 4y oK 3%
PERE K BRAR. & R B, /£ cMP T2, T
JHE 5 ( tribological) B BAE R, 2685 L (slurry) - B§
&k (polishing pad) FIAR B (R4 v 22 1) A7 7EAH HLAE
FI B Hs 5, 3 D e Ao it 1 Jm 3 £ A6 2 R BB AT
HAE )Rt T P2

BT Ag sttt Cu HIFLABEARA T AL,
K Ag 18 D38 () HA%E T rUM B, A6 AH B AR i g IR
FR P i J AT SR AT Cu 1E 0 HLIE G HMRHT 7%
Hh Sk, PRk, A A g F 8 BLIE S 46 1) FOE AR LR
WAEWT S AH R HAT, 5 Cu HIEMEE, Ag
HIET WAL IT R N TR I, e 5 e
BB ARG BT 1 o 48 1l ol AR 5, AR i AN Sz, [T,
A LA AR 7 T 3 7 2% 0 T
HORRL.

3D SRR 2D e B AR A B3 Jy 1A B
KIS, (H AT e CRAE 2 PE REA R LIS T T,
STEL 3D B CE AR T BRI B AR Pk dl,
Pk AT 2 20 Si 2R 6 & BOR. e 75 5L
PERE I 2 247 I Si SR B4 50K, 12 3D SR E 1L
PN S: S
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RF HIERDG 7 HIEFCAR LM A 20~ SOnm 5
A HEBCR, e ATl PR T ARG
PEfE 5 Si 2 MR g AR K mT 5 A5 T
B, A FE I L T () B AR RS RE AT
B Tl T H W R P 5 A R
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Development of ULSI Interconnect Integration Technology

—Copper Interconnect with Low k Dielectrics

Wang Yangyuan and Kang Jinfeng

(Institute of Microelectronics, Peking University, Beijing

100871, China)

Abstract: Invention and application of low k/Cu interconnect integration technology is a revolutionary advance in integrated

circuits (IC) industry and technology. Now low k/Cu interconnect integration technology has become one of most important

key technologies in IC industry. In this paper, the trend of IC technology and the requirements for interconnect technology, the

challenges of interconnect technology development, and the potential solutions to the challenge are review firstly. Then the du-

al Damascene Cu interconnect integration technology and the technology challenges are introduced. The key issues of the dual

Damascene Cu interconnect integration technology are deseribed and review ed. Finally, the trend of the beyvond Cu interconnect
& ) ] 3

integration technology and potential interconnect technology are prospected.

Key words: interconnect integration technology: interconnect limitations: low k dielectrics: Cu wires: 3D integration intercon—

nect: RF interconnect: optical interconnect
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