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H3E T3 1%, ML TR ZIA / 8K T2 55 AEAL G0 T2 S SRR s B 2475

EEREAR
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i, LB R HRE (R) FIHZY (C) &= e 3 AN, S 3 e B IE AL 1B iy (R ZE1R (RC time
delay) o AT 3o IR B IR (1) 5 AR RN, 8K B 22 1) N A B8 K RUASC AR ol FL i S5 B ELTBR R 4R ik
T &, RAREA R () BURAEE S (low k dielectric) IR E MR D K 25
Az HBH 5 5 AR A 5 TSI RC ZEIR B[] o ARTT, 2442 3 4 MR H B 2 460 il P L% BRI 1)
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BIGOK L g by, AR S5 S8 N ot S VR B B, DA ARG FELQE A ) B sl AR A L 2506
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[0003] TR LbHiE 0 —FhBUK S 8 T2, DR A il 5 Be il RE (Back—end ofline,
BEOL) H & @il (Metal Hard mask, MHM) T 258 0 V2 T oo 3B F0RE 0 91, W LA
Z I 1A £ 11,
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dielectric constant, ULK) 106.ffi# /K )Z (Hard mask, HM) 108, & @ fE 2 11055 —$
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[oo06] ik, Z WL 1B, AEITEAL IS — 2N 114 RHERL b 2156 —Pi R STIRIE 112,46
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[0007] %, 2 WK 1C, 4 28 B I HE R 2 108 LUK 4@ i 2 110 _LUiAR R 5t
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[0009] T2, Z WK 1E, R KA T 22505 AR 118 FIZE — PR STiR = 116 J5, &
7E ULK [ EE b JE Rl fs 122,

[oo10]  HRJ5, Z LK IF, i@ i 110 AHENE, vhz) i = 108, 76343 ULK Frk
ZH L VA RS 124 FI5E 3@ FL 1207 5, FIFESSAE ULK BI0EE | F ORI/ i bt
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[0012]  Jh)&, Z LK IH, R M8 T 23T 4@ 80 126 JH AT, LIE B ULK, &8/ F = 2 7]
RSP N R Ry A

[0013] )&, Z LK 1L XTI 2 RIS RN 126, B HHEZE 110 E#EE)Z 108 YT
ARG (CMP) T Z LB RS 8 HECZ , & K E i 128,
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TR A SR FH 4 R I 12 B T VR T T B UK B - e 5 b ] LU D B4 J2 (LS,
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T &R A A R AR A e T RAUR S L T2, R A B BOM R B0 AN BE 58 4
B o HHIERT WL, 5] P F AR E I U 258 25 S AL ) N T UK 5 - e s i i i, 7
T UK T - 4 R g A B R A A7 A T2 B AN RIS T 7= AR AN R AP R, 0
J 4 S (R A WL S22 TR) PR DX 33, Gy e O B ) R 2 T 4D 2 T DX 3 DL B VR R G o 3K 2 X 3
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AR I BE &2, wi iy 5 | 3F BEAA 2035 Eod Bl e (1908 757, AR AR A R i R/ BRI
A B O R A 0 B il P A 7 T A P S 8 149 o S R ) R

ZBAE

[0016] A% BH T2 ff el () B A i 00 2 B A — T 4 i ) O 2 L B & W) ) ) 365 7 32, DA
FEZ YRR/ S8R T2 A5 T2 S8R A B R B 545 .

[0017]  hfdk Bad () B, A B AR tH ) — 4 S 4 K 15 4 A T IR 65 1 ) I T i, AL H
WIrBER

[0018]  {E&: )&/ FE 2 A M S I I 5 — 3 FLRN 28 — v A8 SR A L T 2T Rl F B A, I
BN HERE EHT 2 KRR ZIL S E Wi 2 IR E < B IR JE
— PR N T TR S — VARSI AL S — R %R

[0019] DA — eI A HENL, SR A R0 i b2 AR IR ZI 5 —Pu R SR 2 4
B, i Zs M AE B2, B KA T2 LB — RIS — PR SR E

[0020] 7% & H BB i J2 DL R Je R HE A 22 2. B AROR RS —HU SR 2 A N T i
W — WAL BT e 2
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[0023] DA< Je A 44 5 2 Oy AR B, et 200 ol 62 2 AT 2 R = T 1 — VeI R, TR) 2B ik 15
AL 7 Al = TR RCE =8 AL

[0024]  RA VAR ZI 2253 20 =8 AL N I 2 BHAS 2 2 Tl 2 — 38 L 1R 4 5 4 1
T2, T R DY AL

[0025] SR A B8 T2 A0 58 DY LA v il b R AT <6 JB A 4 78 DUTE & 8BRS
[0026] SR AL 2AWLMRIE NS T2 2% o 4 Jed Mol 2 2 FH A i 2
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[0028] RHIEER T2 (spin on dielectrics) ¥hZIFHFLE b 77 KR @ 4 2 HM i X I
WTIE A H T BOMRE, T R J A R 1 - B FL 45 44

[0029]  HH BIREEAR T SR WL, 54 il FH BSR4 T2 AH EE, AR B T 1) 46 S 4
KO+ R RN BB BB T 284, il 5| N Sk sia s L S 1
A, SRR R E ST R I <5 S 2, AR 2 o i < e TR B 1) A e BB R AL
HUMEL, BB TR AR i EOM BHE R 24 5 g I B b, TR TARA HUZ B B/ e
B2 M HBARE, WAL T TR/ R TS 5 T2 R EUR A F
EOMEHRIIR IR 2 LA F O R R 4040 o BRI, S A S B T 1) < Je 4 K L
g 1) B 4 1R Je A A0 (A i B R T 200, W DAFE R i f5 B T 2R 4
JEB R B 1) B B T 2 i3 Ty v R b e A SR AR U o B . O L, ARk AR
) 4% A K T - A 58 Ay (1) o Rt AT DR A 2 AR A e AR AR Ak A SR T T R A
WG B, B EAEIE (Fluorosilicate glass, FSG) 28 2RE MM, HAEGHINK
L35 T2, AR b 2% 1 <5 R A K 15 2 BB Ef A4 m] A3 70 M A O HANEA T
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BEiExiA N
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) ARSIt 7 A 4 R UL

[0034] £ 1] (A P DA T AR 22 H ARG Y LUE 78 70 B A R B o (H2 AR B RERS LA
TR AR FAE S AlIA (1 e 7 FOR S, A GUEARN 52 n] PLEAN T T A W] A 15 D0
MESRAHET, PR AR AN B2 1T 2 I AR A S R PR A

[0035] LU, A WA AL 7R R I REAT VR G038, (6 VR IR A B W] St i, O U B, 3%
7 ge A A PR P T Pl 2 AN — RBE B9 4 JRy A B i EL BT 7 i Wl B S o, AR AN
BR A I ORI R o R, 2 S B il £ o WA 85 I 58 P SR P ) = 4 TR RS
[0036] 2 WK 2, A W] B4 (36 f1 — b < Jes ) K B o B BER S5 A ) A3 T VR AR N
[0037]  S100 «fF4E: & /i HLJZ H PG il 1 (0 5 — LA SR — R PR A LR T2 A AL
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W, RSB A WK E i N 2 AR TR Z B4 2 AP 2 B )2 L 6 i 4
B PURSTERZ R T T 5 — Y R I AL R B — R 2

[0038]  S101 : LSS — a2 A, SR A TV i b2 AR 28— PR R 2 &
JEBEHENE 2, ph 25 B AEREHE R 2, B KA T2 R R — R R RS — BRI E 5
[0039]  S102 :7F % & tH AR 2 L K 4 SR A HE T 2 2 B AR IR TR B IR SR 2 W 4
N BT I 25— T8 FL I AL B 58 DB 2

[0040]  S103 : LSS —56ZIR A HEME R 51 20 204044 2, T RGE 38 1L 5

[0041]  S104 R KA T2 LB R BRI E, 8 S B HERE
[0042]  S105 : A4 R J5 25 b A8 R, ol 20 s 448 65 J2 R0 2340 25 5 TV R — Ve 1, ()20
T 58 —m AL T 7 B 2 TE R AL

[0043]  S106 3K ATV ZI 5 B 28 1l LN 0 T 2 FEEY 2 5 %% 25 AT IR 5 — 3 L A 1 4
Ja A5 iz, TR —aE AL

[0044]  S107 R A FLBE 1276 50 VU I8 FLANEE 3 Al rh 1B AT 4 8 A 35 78 CUE i & e L BG
2

[0045]  S108 :RHAIML2EN MR T2 2 4 4 i i il i 2 A e i 2

[0046]  S109 KA AEEMMERR LB ZIBHEY 2 2 E Atz

[0047]  S110 KA S L2 ZIBHAS 2 L7 B4 8 4 2 A1 i DX e B8 SEL S A L 5L
R, T R4 R 5 1 H RS A

[0048] NI LAKE 2 FoRn i iR A, 256 B A 22 3T, X —Fp il BRAR A Ho s 2ob k)
P J5 B L A I I E T 2T IR RR

[0049]  S100 :7F<xJ& A HiJZ o e 4R 1 5 — I AL RN 38—V A vp SR F P B T 2000 A L %
W, IR B ZER I E R 2 EARRUTAR MBS 2 A4t = A2 | 6 e e
B BURSTRE XN BT 5 — VAR AL 2 — e 2 e

[0050]  Z: LI 3A, fE& @A HLZE 300 H1 TS i/ 55 — M FLANEE — VARl 3024, Tk 3 —id
FLAEFES —lFL 3021 5 —lfL 3022, 55—l fL 3023, ATk 55 —VaHE 3024 2 N3 e —
AL 3022 5 —IE L 3023, F35 75 — ML LSS — VAR 3024 R A HLE T2 s —i
FL R A DL R B8 — VA R R B4, BT IR B8 — 1 AL 3021 A 1% B LA B B — Vel A A 1 3R
[ 35042 JE A HL 2 300 (R THIF-55 - 2R i , TE&JB A i 2 300 iR 58— I8 L 3021 1y FL g% 4
SV RE AR R R B R 2 BRI TR ZI PRS2 304 454t )2 306 IEHEIE 2 308, 42
JEMEFENE 2 31025 —HU R E 312 EITEALIISE — R %R 314, ATk 28 — ezl 314
TERSF (CD) VAR B TEA B R IR 55—V R 3024 A XS, DU J 42 T2 3 I UL S 28 H 1
VAR (B 3F FToR ) .

[0051] B4t )2 306 m] LI S AREM R SR B AR A L, thnT DLSR A S AR A
FL T BOM B FSG 28 2R A M B S )48 R 8 T 2 T BRI SRS - #4544, LUE AT LIS /0 F
MFHETIA T2,

[0052] PR EEALAAA KL AT LA B AR AL 54 o

[0053]  PriRHEHENEZ 308 i< e il #EEZ 310 W] LA (ki) 21 Z 4044 2 iz .
[0054]  S101 : LSS — a2 A, SR A TV i B2 AR 28 — iR R 2 &
JEBEHENE 2, phZ5 B AERRHE R = , W KA T2 R R — R RS — BRI E
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[0055]  Z: L[] 3B, LLAE — L2 314 AHEIE, X 58 —Hi e = 312 & @ il # /5 )= 310
AT L, 2 e HAEHERR 2 308 558 1Lk %1, AR5 18 KA T2 L R 58— A 314
F—PURSIIRIZ 312 J5, B3 OGZIR EE 8 21 4 S8 A L2 310 b, 48 4 8 Al 5 2
310 [ B R F 0 B FEAV B R TR 5 — VAR 3024 W ARSI, DA Ji5 4 1 2 il 58—y,
[0056]  S102 :7F % H Y REHE R 2 DL 4 J@ e I 2 2. EAR IR UTRR A —Pu R S 2 0
N BT I 25— 18 LI B AL 28 e 2

[0057] 2 WLIK 3C, £E 2 58 H B 2 308 L DL & @ i s 2 310 L UIRRSE —Hi s it
WZ 316, FEB T HURSTRE 316 EUTRETEALIEE — 62k 318, Frid 28 — ez it B
FTFETEANE SRS —E L 3021 5@ fL 3022, 58— 18 fL 3023 AHX M, DME 542 T
ZlE s —@EsL (Wil 3D FroR )

[0058]  S103 : LASE — R AHENLR H 5 2 204 =, TB s — 18 1L

[0059]  Z: DL 3D, LAEE — 6 ZIHE 318 My #7558 — il L 3021 b 77 {9 IR 3R A 132k
ZIH B2 N KIRRZE PR SR E 316, &R 2 310 BEHEEZE 308 F1EE o 4idt 2
306, RS I AL 3201 s7ESE —l AL 3022 S5 — 18 L 3023 b5 1 XI5 R0 R A - 1)
BT EE R STERZ 316 B Z 308 FIEL 73 44 = 306, T A — 1@ 1L 3202,
B OEAL 3203, BT ELAFESE AL 320155 @ AL 3202, 3 i@ AL 3203.

[0060]  S104 K HH KA T 22 BR 58 G2 Pl SR 2 B e tH & B R 2
[0061] 2 W.IE| 3E, SR KAL T2 £ BRr A OGN 318 FIAE —Hi SR 2 316, ik HH & )8
BHEFENR = 310 RIS/ B 5 2 308,

[0062]  S105 = DA< e A 48 i S hy 4 52, ek 20 68 4 o 2 0 204 ek 25, T R — Yl [R50
TR B AL 7 AR 2 TE R =8 AL

[0063]  Z: WL.I&| 3F, LI @ il JZ 310 MM, iz B = 308 FIEL 7340544 2 306, JE
TG FH S VA 322 s[RI il ) 55 3@ AL 5 AlAE = 306, TR =18 L. Tl =
LA SE B AL 32017 5 =R AL 32027 V5 =AM AL 32037, Ho il A =i FL i B RS
B A B N T T 5 — 18 fL

[0064]  S106 3R A TR ZI L bR 28 =10 FL N T 2 FEEY 2 » %% 25 H AT IR 5 — 3 L A i
Ja A5 Az, T R T E AL

[0065] 2 LI 3G, KA Tz 25 b pr i 25 =3l FL N 21 FEAS 2 304 Ji5, TR R T 55 7Y
TFL, TR A PO FLAFE S VU FL 32017 AEUUEFL 32027 AEPUEFL 32037

[0066]  S107 : K F HL 8% T2 76 5 VU IE FLAN S — v Al p EAT 4 8 A 35 78 LAJE i 4 J LG
2.

[0067]  Z ULIE| 3H, KA L4 T 2 AE il o DU 3a FLF I il 28 Akl b b7 &)@ 324 3H 78
DL sdtidt 2 306428/ Hi 2 300 22 8] H IR KUK D 1 45 4

[0068]  S108 :SKHIAL2EH UM T2 25 i 4 SR i i 2 g s i )2

[0069] 23 WLIK| 31, A TH#E £ A (14 JE 4 324 4 J@ B AT i 2 310 A4 I |2 308 BEAT AL 2L
BRI T 208 B EBEZ , il & H DUJG 48 T 2MRUR B - 451

[0070]  S109 KA AEEAMERR LBR T ZIBHTY 2 2 bR 2

[0071]  Z: WL 37, 75 LB LI SR 5y b 5 45 1) mp gk FH A AR BEVE A 4k )2 306
INF, Brad FEAE AT IR W] DAR ] SRR 25 B T 2 BHAY = 304 7B <& 4 324 DX I A1 4G
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BEZ 306 1SR FHAS BAEAL A B A HE 2 306 I, FITIR AEEAL ME R ] LUK SRR 25
ZIBHAS 2 304 b5 4 @4 324 X Iz A H )2 306,

[0072]  RAJEURIR 2 FRA14E 2 306 I, PR SRR IR E N 0. 1-1% (ERE A ), %
BREFIR] R 1-10 3%k,

[0073]  SRHAIERIR 22 FRATAE 2 306 N, Pk SRR IR E A/ T 10% (R E ), KR
[F) K 5-10 4340,

[0074]  S110 KA HES T 2412 BHAS 2 L 07 B 4 8 A 2 A1 1 DX ek B3 SEL S A FL 2L
ML, T Ra SR R - SR

[0075] B %%, 2 W 3K, FERHT e T 200, BEm T 2R T LgE TR (UV) el
SR AL 2R, 85— e 4 A 0 i AbEE T2, DA InFLBR AR FUA ARG B, ] DU AR A FL
R E, 285, K e T 28 ik ZI BHPS 2 304 5 B4 @ 324 22 A1) X 35 36 1T S5
28 1o g A3 AR HUE BV R, TE AR A FZ 326, H TS B L BRI B B A T

[0076]  Zid FiRBIES, KA HE 326, 4B/ HE 300 22 0] HLHCH 4@ 4 K o+ 3
LRSS R L R 4 () JE 403 PR A FUH BUM Kl

[0077]  4RJ5, Z DMK 3L, XHEA L) 326 FITIEREET CMP T8, & B4R 324 Wi 7+ 52 i
HI &R Z )G, 51k P T2, AL CMP T En] LIH & @4 324 RINEH 2 KKK A2
326, MM AL R T34k, FF BB R T 1@ FL N B &8, FLxX A w] DU @ fL N 9462 g 5
T &8 T VRS AR AR ], 98 H 8 L A2 RS R 1] B, AT SEBR T A AR
EME R SR SLERNANEEEM B 2 M EEL T8, KT RC IR ER, $2 5
THULG S T 214 mE RS T B M T RE

[0078] M BIREEA T ERTHN, 5 AL Gl A OSUK B L5 T 2AH LG, AR B 2 IF 1 42
K5 b5 H R AR B G B & T 283G, i il 5 |\ 4R sl sl a4k b
VE AT 2, R4 )2 b 5 T R EL IR 6 8 42, R 5 2 B A < a8 ) Bt ) — A Ak BUE B EE
WGP RL, eAE R IE R B A F s 2O R HE 78 214 5 8 (R B b, TE i TR U2 B A
H 2 2 IR) LG LG B2, TR 26 T Rz A/ 8O T EAEAE 48 128 S8R
A B HOM BB AT IS AR A HH B0 B3 2 B4 o DRI, 30 I A B T 1 ) 4
JoR ) A A s ) R 4 i 1) T4 (A A O R ) T R, T DA S il H % i B
TR & T A R W BR AR O R R . I L, AR B AE ) 4% 8 A K 1 -
HH TR AR KRR AT DURE AR AR SRR SR A R R A )2 SR T A A
MR, 101 FSG ARA -2 B S 58 S, 5 ARG RIRURN S 1 3 T2 AR L, 78 LAl
S ) SR R K S A R EE A R LA SR A R A O BRI T2

[0079] A% BH B AR DU AE S5 28 1 U b, (H 2 FFAS 2 FH R PR 52 BRI B, 1] A 4500,
BN T30 AW 5 A e B (PR o0 R0 5 B P 5 &0 ] DU mT BB IR AR B A2 5, Rt AR e B 1
PRAF 0 B 321 DA S B AR B2 S i 57 o 13 B R v
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