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Study and Optimize the Effect of Plasma De-chuck Steps on
the Accumulation of Residual Charge on the Wafer
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Abstract: This paper studied and optimized the plasma—assisted wafer de—chuck process steps after plasma
etching. Through simulation and experimental design, the influence of gap, chamber pressure, RF
power and the mode for RF power off on the residual charge of the wafer was studied. Firstly
the study did simulation of plasma distribution in the reaction chamber which used software
PEGASUS based on Monte Carlo’ s random number. This simulation gave the distribution of plasma
and the relationship between Gap and plasma uniformity was analyzed. Secondly, this research got
the experiment combination by DOE and experimental variable parameters were chamber pressure
RF power and Gap. The goal was to obtain an experimental group with minimal residual charge.
Finally, the optimization for the different way to turn off RF power used the experimental
group with residual charge as the experimental condition. It increased process reliability by
monitoring the potential of the wafer as it exits from the adsorption device. This optimization
could be used for the process steps of de—chuck and improving process reliability and products’
yield.
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Fig.1 DD process (VIA first)
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Fig.2 Electrolytic copper in the front layer

R A A% E R - 201812

|

R TR0 5 AR L R A TR AR AE, TR S AR
WG, 2GR ™ H A HRHAE

A — BB UETE Uk T2 R AR SRR A R, e
HI SRR b, SRS —PINETRAIR (R B) (IR
A5 554 43 IR K HE R AR SR R L, LA AR AR
5 BB AR REERSR. B3 (a) fE (b) 451
SRR A IR BB T2 )R, BT B (TEM)
X n EEE (M) fisn+l B&E (M,.,) #7708
AR WK (a) FIE (b), FRLRBE (a) W
M, &EEHGXE (A7 &) WE, XU M, &8EERH,
B A 7 A A AR A, 5 A T B A L e e R R
BYEVE, VAR B 1SR 4R B AR B E FROC R
BERINEUL, H R R B 7 i R AR AR R K R,
ST b, A ARE Y 2 B R i T A R A LA, T
VI B A5 540 4 R A AR IR R L o ABL PRIV B X
AT R R YTE TR AE ) 58, HA &8 2 Hi i A 5
AR TS (6 KAET R, BT AT 52 B3 .
B EHRER LEMETR T, A% %
HL AR, ORI ERAF AT, HENZ ik T A A Stk

(a) n)2&M (M,)

(b) IEH n 2808 (M,)
WL IE ST ESHE

K 3 JEShB S REBHY M, Al M,,,, MU b

Fig.3 TEM doing elemental qualitative

analysis of M, and M,

2 =W

2.1 SEERIT

Bl 4 2R R E R, R Rl R R S
HUJRS R LRSS R ORI R TR
HEE

SO LR 5 R B 2 e it AR IR, SRR
U, WMl R RTIES T, BT HAEAR
TR0 A R, HL S B R A R, AR R




H4 RwB¥EEREE

Fig.4 De-chuck’ s device schematic chamber
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(mTorr) | (w)

0.15 0.17 | 0.67
1.00 1.00 | 0.80
0.15 0.15] 0.80
1.00 0.67 | 0.80
0.15 0.17 | 0.87
1.00 0.67 | 0.87
0.60 0.17 | 0.87

5.60~7.21 (E10)
3.62~5.24 (E10)
6.06~7.66 (E10)
6.87~9.12 (E10)
1.63~3.37 (E10)
5.59~7.51 (E10)
5.86~8.42 (E10)
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Fig.5 Plasma energy distribution during de-chuck
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Fig.6 Different ways to handle power
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Fig.7 Optimizing the process of De-chuck

4 RLh

SERUR RN UAg i X NN LR e e g L
SRR P 7 2, R 45 B 1A B 2% R T TR
Ao FFUREEXS fih J B A7 WL AT FEY S 28 S5 WL S AR <
JEZ AT, Bk T AL AR B AT A R AR
AL LR VS 3z, Al T3 R ) SR i AR




