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Abstract

After the semiconductor processing, wafer is attracted by ESC(Electrostatic Chuck) with remaining electric
charge. That causes too many problems for examples, sliding of wafer, popping or broken. This paper presents
the model of ESC for silicon wafer, which is modeled by electrical circuit component such as capacitor. The
simulations using PSpice result in the phenomenon of silicon wafer was charged by ESC. In this paper we
suggest the discharging method. for wafer.
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Fig. 1. Physical description of wafer and ESC
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Fig. 2. Capacitor model of wafer and ESC

2.2 PSpice Simulation
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Fig. 5. Circuit model for discharging accelerator
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Fig. 6. Voltage is induced by remaining charge with discharging accelerator
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Fig. 7. Voltage waveform of ODS output
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Fig. 9. Block diagram of chamber with ODS
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Fig. 11. Operation sequence for ODS
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Fig. 13. Electrification at dechucking with ODS

B =84 Ae Wioew ESCE ARER
wafer] handling®14 dechucking~|¢ll 243 3t
FA5E ODSE AHEEHA AAR e 0|23 2de
AABta, o] F tEdlol2 FEEA NImA] FA
Hegou 1 84S ey ESCs
wafer7} o1F= 359 Az} " w} FHE
At xolrh dAE 4= glon, old me} ODS
o] B2 A7t 2 &8 H9ke] =719 duty ratio §¢)
parameter& A" we} HHstE o2 =4
o] gtk A8E E2¥rh

FF 430 ATolA ESCell wafer®] handling
S 93] FF3shH= HV(high voltage) 25§ FX|}
ODS7t dA9] FAd e 4 5o %
o] & S§3ld st AA=2 FA37, ODS
9] 7b¥ parameterd HZ ;< =& AP
dechucking & simulation AZEgoje] 7jute E=
sl glod, BhEA] A TR el B2 7)o
g T 5 US FoR HEnh

6. 82 B
R waferZ capacitor2 modeling3liL
PSpice® AHE-3l4 chucking systemol 21§ wafer

o] i g4e RSN T, o1& WA

oy . WA= 217 ISR, 2007 69

AES- AHA - A

whio g Wro] Ao 2 RE (+)¢} (-)E uH
e TFEHE Q17Hske] YAAIZE B2t Plasmaulol
A 293 AAAM ESCH waferell charge®lo] =
248 9 As5S T3 Neutralize) A71E BH-&
Toteig o o] A 3l=dol2 FHEe A
T4 83 AFE AN I F-88E I8
Hch

References

(1) Fundamental Study of an Electrostatic Chuck for Silicon
Wafer Handling, Kazutoshi Asano, Fumikazu Hatakeyarma,
and Kyoko VatsuzukaJEEE  TRANSACTIONS ON
INDUSTRY APPLICATIONS, VOL. 38, NO. 3, MAY/JLNE
2002,

(2) Clamping Characteristic of Pin-type Vacuum Chuck (3rd
Report) - Contact between Pin Top and Wafer
Back-surface - Kai, Y., Mochida, M, Une, A, Matsui, S,
Ishikawa, Y., Ohira, F. JOLRNAL- JAPAN SOCJETY FOR
PRECISION BNGNEERING, Vol.67 No.5, (2001).

(3) L. D. Hartsough, “Electrostatic wafer holding,” Solid State
Technol., pp. 87?790, jan. 1993.

(4) TWatanabe and T. Kitabayashi, “Effect of additives on
the electrostatic force of alumina electrostatic chucks,” J.
Ceramic Soc. Jpn., vol. 100, pp. 176, 1992,

O KRN -

MFTY R

19761d 1149 1194, 19994 A duista dr| e+
4. 20014 5 dEd A AA R AFEHITEAR &
A(HAY. dA & dEtd A7)AA R HAFE TR
HRAREEA. 20032006 Y ERY L JFATL
AdaT4.

MBA (1 m85)

1961 6€¥ 269 4. 19873 ATddgn A/F&EH
4. 1979 § sty A7 FEH S, 1989
~1991d LGAAQTA AT 1953 ~dA SUF
Fos vslEzYAas Ras

LB E ()

1947 49 394, 1970d HEdd #7)Fey &4,
1978¢ AAMY sty A7 FeH EJ(A}). 19784
~dA) HEBY FREATHYE TS5,



