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Fig. 1 Sketch of a kind of CMP equipment
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Table 1 Contents of element in slurry

o | EEEE D ATRLER | SRR | PRIDECA | iR .
Sk pH i
/ml /mlL /ml /ml, /mL
1 1000 50 100 20 1000 9.8
2 1000 — — 20 1000 6.5
3 1000 25 — 20 1000 9.5
4 1000 25 10 20 1000 9.8
2.4 WEHK

FOGAEHISRAR 1 XK 6, e fE ., 4
L N T EAT IO, R A A IR 1.9 X

10°Pa, ifit J& 24 25°C, #i 6 ¥ I kLB J % 200mL/
min, CMP B[] 10min, ZK4M Tmin. 52506 25 FL bk
2 JiR.
2 Womp ERCER D
Table 2 Result of Cu CMP useing slurry 1#

14 24 35 45

WG /um 68.0 66.0 68.5 69.0

M5/ um 58.0 56. 5 58.3 60.0

A/ (nm * min~ ") 1000 950 1020 900
T/ (nm » min~")| 970

A o 5 €5 Rl 5 €O
BEH (76 3 HE ARLAF, pH {1 9. 5: Bk
| S AR

WL

Or PR R 2 8L 3 R R 4 4 4 4H 2 1
BEAT Hh6, W58 4 1F: I ) 0 1.9 X 10°Pa, 1% K
25°C, 4l Y6 W K FE 450mL/min, CM P I 1]
Imin, K90 Imin. LI 45 B % 3 fiaxs.
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Table 3 Result of experiments

FE B CMP A/ (nm e min~ ") [BLCMP %/ (nm * min~ ")
2 | 100 700
3 | 500 300
4 | 800 200
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Fig. 2 Damascus in copper multilevel
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Fig. 3 Different CM P velocity among different layer
yield dish
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Fig. 4 Polishing sketch on the role of chemistry and

mechanism
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Technology of Two Steps CMP in ULSI Multilevel’

Wang Hongying', Liu Yuling’, Hao Jingchen' and Wei Bihua'

(1 The 13th Electronic Research Institute, Shijiazhuang 050051, China)
(2 Hebei University of Technology. Tianjin 300130, China)

Abstract: In the process of copper multilevel in ULSIL, barriers are introduced to enhance the adherence between copper and
wafer. to mostly prevent copper from diffusing to wafer or medium. There is a difference between copper and medium CMP
rates because of their difference in physical and chemical character, which must be reduced to achieve the global planarization.
After a series of experiments, two-step CM P in copper multilevel is used, with high chemical role in the first step and high me-

chanical role in second step. CMP mechanism of first step is also introduced.
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