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In this article, we investigated the electrification and neutralization of surface charge on silicon wafer(s) in nitrogen
ambient using a corona discharge ionizer at atmospheric pressure. Measurement of surface potential uniformity, ion
balance, and the time for surface charge neutralization was conducted. A type of AC and DC simultaneous application
was proposed in order to decrease the ion balance (residual surface potential). Using the ACDC type ionizer, ion
balance reduces to —10V~—20V. And the time for surface charge neutralization in the case of 1kV of positive and

negative charging reduces to 0.8s and 2.0s, respectively.
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Fig. 1(a) Schematic diagram of ionizer electrodes.
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Fig. 1(b) Schematic diagram of experiments.
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Fig. 2 Measurement points on wafer surface.
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Fig.3(a) Applied voltage vs Current (positive).
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Fig. 3(b) Applied voltage vs Current (negative).

32 AXFAY—IZ&BV—/\OFEHE

321 UI—/\OEENH

#1118, RIEA AT A F—ZHNTY = —(¢300mm)D
KEENL AT 1KV RBECE S 72 & & OREEMOEN
AT ERT. HEITIEARYR L OBRMEOETEE 2 VT
1To7z. REENOMEL, HEBLAH R RGE LT
REBMN—EMBERLIZEZDOETHD (Vz— N E—H
WETD L, REEMIBSETEAEE LR, EMHE
WER LOBEWHEOWTILOEE S, V= — M EEEY
—IIHEL WD ERGND. T D, HEY x—
NERET DB, REICHFSTOMERL XY = — HE
R —IATEESTWA LD EEZ OGNS, £, HBikD
PREEDFH ClE, PO EEMN EOENAY —MEIXER T
XHHDOEEZOLND. AT A V=D LI EBRL D
BERIORIEIL, A AT AP —BFOTAEAN ML DT
ADFNDRAE L, A AT A P —Ef) O RAEHRE LTO
& BB PR R~ 5 BRITE OB O T IRAFT 5

W, TNOREERL T HRMFENER L TVDHDOTHAS D

#1 WENT

Table 1 The distribution of charging.

Positive charging Negative charging
Measurement Surface potential Surface potential
point [kV] [kV]
(0] 0.95 —1.03
A 1.02 —1.12
B 1.02 —1.11
C 1.02 —1.10
D 1.02 —1.11
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Fig. 4(a) Time variation on surface potential

(positive DC voltage).



a v JHEHTRA AT A P —LERE~DIGH (F)115)

1
-2kV
; W
= OF
= -3kV
§ K -6kV
a -1k ‘/‘41<V/-5 %
20
1 . 1 . 1 .
0 10 20 30

Time[sec]

4(b) BRREFELEFINC X 52 REEAZEL

Fig. 4(b) Time variation on surface potential

(negative DC voltage).
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Fig.5 Time variation on surface potential (AC 50Hz).
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Table 2 The potential distribution by neutralization (DC).
Initial value :+1kV | Initial value : —1kV
Meas. Position | Surface potential [V] | Surface potential [V]

(¢} —10 —20

A —13 —15

B —13 —16

C —10 —20

D —10 —15

#®3 PREICL DB (ACDC HIN)
Table 3 The potential distribution by neutralization (ACDC).

Initial value :+1kV | Initial value : —1kV
Meas. Position | Surface potential [V]|Surface potential [V]
(0] —13 —12
A —12 —10
B —12 —10
C —12 —12
D —11 —13




88 (32)

AT T AP —ICHII LB, 2 ROEBOS B, —
FIZIE ACTK Ve (FZ3NME 2.4kV) ZEIINL, 71215 AC FI
MEFIZBIT LA 7y N2 TELLETHBHET LI
DC5kV ZHIIN L 7=, WIHIE +1kV IZHE L2 Y = —ORE
T, PESR O TIE—13V IR L T Y, hoBlER TS 2V
DNOFEFHAT—H L T2, £/, YHfE—-1kV OFEY = —
AT, BREBIZE > CHES O TIE—12V ITEREIL, fhoflE
RTH 3V UNO#HFH T—H L T\ 5.

332 Y I—/\OBRERRH

B6id, FRICHELLY =—"BREICL->T, 0%k
EMAYHEN SRR E & BICEEL TP HFETERL
T, REBMOVIHMHEE LCE1~E2kV BEICY = —
NEFESE, DC A THREL-HETHD. 14T
A P—D 2 SOBMUIL, +5kV & —2kV OFBEZFINLT-.
KEENALAEBRED DIIAELED 5% T2 £ TOlky
MABRERR & E#T 5 &, FICHESELY 2—DOBRE
T, BREREIIN 08 B Thab. iz, AlTHEIEY
== NORRETIE, REREIINI3IBDTHS.
D72z, DC HNFROHIRA A4 A F—CREED
EE AT, ZOFRIX2 >OEMIZ, KXIANFEL, IE
ADEMREBLEA TNEIEINT 25X CTh L. 2014 4TA
P—ClL, REEMOYIEIEZ 2kV & Uiz b, BRERLE)
B 1 FRRICRE BN —200V (L. o2&
5, ZOHAELEOBEMIHENTROEROIFE I NE D £L
EmshstEZBzonbd. £, ACHEELLZY =— 1 OFR
BT, EICHELZY = ORERM LT, Yok
HCHERREBRNEL 2D Z ENbh otz Zhud, A%
DORfEER &R BRI 27T 5D THD.

potential[kV]

Time[sec]

6 FREERFOREENZL OC T
Fig. 6 Time variation on surface potential (DC voltage).
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Fig.7  Time variation on surface potential during

neutralization (ACDC voltage).
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Fig. 8(a) Time variation on surface potential during

neutralization (multi-wafer, No.2).
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Fig. 8(b) Time variation on surface potential during

neutralization (multi-wafer, No.3).
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