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Recently, the electrification phenomenon between ultrapure water and an insulator has become
a more serious problem during the washing process of silicon wafers. This phenomenon may
affect the production yield in semiconductor manufacturing. We have investigated the electri-
fication which occurs between pure water and a polymer plate (PTF E) and proposed a model
to clarify this phenomenon. This is based on the observations that the PTFE surface is nega-
tively and the water is positively charged because of the charge separation at the interface be-
tween the water/PTFE, and the hypothesis that there exists a limit to the amount of charge
that can be held by a water droplet. With this model the surface potential distribution on the
PTFE electrified by pure water droplets was successfully explained. In this paper, the experi-
mental results obtained by simulating the actual washing process in the semiconductor manu-
facturing are described. The experimental results include the followings: The amount of charge
on the water increases with the amount of pure water flowing and with the rotational speed
of the spinner. The electrification phenomenon is enhanced by decreasing the thickness of the
PTFE plate. By adjusting the distance between the PTFE surface and a’grounded plate by
means of spacers, it became clear that the Coulomb force between the charge on the PTFE
surface and its mirror image charge plays very important role. From these facts, our pre-
viously proposed model is slightly modified with adsorption model.
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Table 1 Surface potential at the center of PTFE.
Distance between PTFE surface Surface potential at the center of PTFE [V]
and a ground plate [mm] 500 [rpm] 750 [rpm] 1,000[rpm]  1,250[rpm]  1,500{rpm]
PTFE plate 3.2 —2,940 —2,850 —2,910 —3,030 —3,190
6.1 —2,480 —2,700 —2,690 -3, 060 < —3,300
) 13.4 < —3,300 < —3,300 < —3,300 <-—3,300 < 3,300
PTFE plate with spacer 5.2 —2,390 —2,560 . =2,590 < 3,300 <—3,300
8.2 —1, 690 —2,370 —3,000 <-3,300 < —3,300
13.2 —2,950 —2,920 < -—-3,300 < —3,300 <—3,300

18.2 —3,060 —3,190 <—3,300 <-3,300 <~-3,300
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Table 2 Surface charge density at the center of PTFE.

Distance between PTFE surface

Surface charge density

and a ground plate [mm] er* op or opsa [ p#C/m?]
500[rpm] 750 [rpm] 1,000[rpm]

PTFE plate (op) 3.2 2.2 —17.9 —17.3 —17.7

6.1 2.2 - 7.9 — 8.6 — 8.6
PTFE plate with spacer (opss) 5.2 1.5 — 9.0 — 9.6 - 9.7

8.2 1.3 — 4.0 — 5.6 - 7.1

13.2 1.2 — 4.4 - 4.3 t

18.2 1.1 — 3.3 — 3.4 T

t: Surface potential at the center of PTFE was saturated.
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Table 3 Charge amount of pure water flowed on the surface of PTFE.

Rotational

+8
speed [rpm] [mtm] [rllz(pJ] Eleéu] K:_%“ ex/er
750 5 80 60 0.77 0.67
10 35 18 0.53 0.55
15 33 15 0.45 0.50
1, 500 5 280 240 0.83 0.67
10 210 140 0. 67 0.55
15 210 140 0. 67 0.50
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