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Particle Deposition Characteristics with Electrostatic Effect on
Semiconductor Wafers

Kun Hyung Lee, Seung Ki Chae, Young June Moon™

ABSTRACT: Particle transport and deposition characteristics on semiconductor wafers inside
the chamber were experimentally investigated via a particle generation & deposition system
and a wafer surface scanner. Especially the relation between particle size(0.083~0.495/m) and
particle deposition velocity with ESA(Electrostatic Attraction) effect was studied. Spot
deposition technique with the deposition system using nozzle type outlets of the chamber was
newly conducted to derive particle deposition velocity and all experiment results were
compared with the previous study and were in a good agreement as well.
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- 780 -



Neutralizer

CDA
—

Wafer

Fig. 1 Schematic diagram of particle genera—

tion & deposition system.
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Fig. 2 Configuration of (a) nozzle type
(b) shower—head type chamber
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3.3 Wafer Surface Scanner
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Fig. 3 Particle concentration through DMA
(0.361m)
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2d JelE AUl (Fig. 4, Fig. 5) 49 A
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Fig. 4 Particle deposition on wafers (shower
head, OV) 0.083um, O.1zm, 0.151m,
0.2m, 0.3um, 0.495m(from top left)

Fig. 5 Particle deposition on wafers {shower
head, 5000V} 0.083m, 0.1zm, 0.15/m,
0.2mm, 0.3m, 0.495mfrom top left)
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Fig. 6 Particle deposition range on wafers
(nozzle, 5000V, L=1.4cm) 0.083m, 0.1zm,
0.15¢m, 0.2¢m, 0.3tm, 0.36/m{from top left)
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4.2.3 Particle deposition velocity
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Fig. 7 Particle size versus deposition range
(5000V, L=1.4cm)
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Table 1 Particle deposition velocity

calculation parameters

Item Value Unit Remarks

k 1.38E-23 J/K
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T 296 K 23T
M 0.0000183 Pa/S
v 0.0000157 m*/s
D, 0.2 m
Q 0.0000035 m/s 0.211pm
D, 0.005 m
u 0.178254 m/s
L |0.014 or 0.033 m
q 1.6E-19 C
Pre 1027 kg/m® PSL
9 9.8 m/s?

oA71A QE nozzleE: HHIE aird FI,
D,& nozzle W7, «& nozzle B3} T&Ho=

v= Q(%Dﬁ)ii—“ﬂﬂ A s o}
A. °E QlolHo| ct2 A7|el UK} A=
AA Aol bsd APFAY FHE

Ol%?‘s}&l Zd ol e Hre dAE A
Z AV AT (0.1/m, 0.125/m, 0.15/m, 0.2m, 0.36/m)

Table 2 Experiment data

F2 | w9 | 0.1m [0.125m| 0.15m | 0.2(m | 0.36¢m
¢ l|eafem®| 495 | 78.9 | 336 | 44.9 | 104.2
t sec 45 28 70 51 25

N, ea | 5498 | 4919 | 6638 | 6005 | 5574
D, em | 1.96 | 2.16 | 2.58 | 3.04 | 4.95
vy |om/sec|0.8191|0.6049|0.5410]0.3610|0.1113

1.E+02

1.E+01

1LE+00

1.E-01 |

‘1.E-02 r

1.E-03 — Approx.
o Experiment
1.E-04 - L i

0.01 0.1 1 10
Particle diameter(,m)

Deposition velocity(cm/sec)

Fig. 8 Deposition velocity of various particle
size on a wafer(Experi. vs approx.)
- 5000V, L=1.4cm
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Fig. 9 Different particle size deposition
velocity due to the distance(L) between

wafer and nozzle{(Experi. vs approx.)
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AN A7 dolH (e olA])et nozzled
VA% ol 9o]H o charge¥E ™ electrical
potentialol] 23] #--dct. oo ol ol charge
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Fig. 10 Different particle size deposition
velocity due to the electrical
potential(Experi. vs approx.)
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