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Study on CMP of Low-k Materials
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Abstract; The role and characterizations of low-k materials in IC circuits were introduced, and
the interrelation between copper and low-k materials were analyzed to identify five materials in-
cluding Si0,, SiOF, SiOCSP, SiOCNSP, SiOCSO as study objects, Based on AE test online
provided by Sikder and Kumar, the hardness and modulus of five materials were compared and
analyzed. It is found that the first three materials suit polishing mechanism and the other materi-
als tend to surface reaction by Preston’s equation, Based on the experimental data of the unpol-
ished and polished materials, a table of surface morphology results was formed, which could
judge a similar trend of polished roughness. The technologies to be improved and further de-
mands for polishing equipements were presented.

Key words: chemical-mechanical polishing (CMP); acoustic emission-signal (AE); Prestons e-
quation; low-k material; atomic force microscopy (AFM)

PACC: 8160C

)

0 7

BEESUMEABEANEE, EHE. BE
BB ARThEE AR SRR ULST 8 LK &A=,
BANESENEESHNSLNEE, ERNYE
SETLERGER., BESEREORND, 3
LM R A C F=AEFERR, FBCEH RC

WA M. 2008-01-02

E-mail. zhouguoan(@tom. com

20084 5 A

e e R MARE K TH, RO BESEHEE
ZROFEER, 5IA Cu FLBEMABEE, XA
1% 2 MR R F LR FERM . BB HE
MERNERE.

e MR ZERUTHE: (D REFHHE
SE PG 2 Bk 2R LA Bt P40 BB R R AR A R
EMURERE; Q) ARATERE (MR, BE

MMl FHAKESKESH 293



BEZ%: Kk H R0 4 EHARH TR

B. HEE) MEERNETF 3.0, 3 RIFHXHE
A UKRE CMP TZ 46 (4) REFNFEMA
FmaES; (5) RIFHIVIMERE LI&ES%S CMP i)
SR (6) MAMEMEEE.

& & B RLRAE SIO, 1R W EAZH, FIEOKTF
M—EAHAF, H, FESHTER. LR85
ARk E, EREKRSHEMENBE., Bl
VIt BE S m i AR IC R A ER, BRI AES
BAEMAL kM8 EER SIOF, SiIOCSP, SiOCNSP,
SiOCSO, Sfx&pBM IR+ LE.

1 MEETYL 5Kk AR

ECokGEETZP, HBERET CMP
g, e MHEERNN RERZHRY, W
B 1.

H1 WKSLELH

Fig.1 A dual damascene structure

ARG +ECuEEKELZH, CMPTE
HB®H . (1) A CuBHMAEE Cu #H1THE,
H AP EXHE b #RETR; () RABEHEER
RBREBRERZE, RAELHNEE/NMREZRR
HEPLA I, BRI SK f MR EEIER.
BEE B/MER TR /N, BEEMER/ BEEN
EEMEHRMAOEET2EE, EHRAERY,
Cu E.3 28 7 A BH 4 J2 70 B8 5 7 66 2 W0 47 W90,
% FE & A58 EE CMP P55 v B 350 18 ol 44 T A
WA LA K (1) PF Cu T%E LK MM 48 80,
WES B FMEAERNAR; Q) REH
R CMP i & S8, DL xH& 5 B4 2 A
EHHBEZEENFE,

2 &k #HE CMP Xk

FRFEHENEENTEAFK AVANTI 372M,
5t A S K IC1000B4/suba VI, TEEKHN:

294 Micronanoelectronic Technology Vol. 45 No. 5

TEAH (p): 1~6 psi (1 psi=6.89X10* Pa,
£XED;

BREE (v. 0.2~1.2m/s;

¥REERE: 49 (klebesol 1501)

100 mL/min;

ﬂ‘”é]: 20~80 s;
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0 0 2.69 3.42 17.5
3 0.2 042 0.55 2.04
Si0,

3 0.8 0.28 0.37 1.51

3 1.2 022 0.28 1.28

0 0 0.14 0.18 0.95

3 0.2 0.30 0.39 2.06

SiOF

3 08 0.27 0.40 1.80

3 12 0.24 0.31 1.48

0 0 0.60 0.78 373

3 02 042 0.54 2.81
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3 0.8 035 0.44 2.88

3 12 0.33 0.42 1.99
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