—‘—

HRKELH, 14, 4 (1990) 307-314

SRR m

] st

R T T T

PR TR LoBEE I 2 NEFEWRT O

B on E&%*,ﬁﬁﬂﬂr’*(ﬁﬁﬂﬂil’\]@‘(k*,%%@%*
(198942 11 A 7 HEm)
Particle Contamination Caused by Electrostatic Forces
in Semiconductor Manufacturing
H. HicucHr* M. MAEDA,* K. YAMAUCHT* and N. TAKAHASHI*
(Received November 7, 1989)

A presence of particle contamination on silicon wafers is a prime cause of semiconductor
ESD damage.

tamination on silicon wafers in semiconductor manufacturing. In experiments, electrostatic
forces were applied experimentally to bipolar schottky TTL 74S04 in the base lithography
and emitter diffusion process to study the deposition density and velocity of particle contamina-

breakdown voltage and ESD susceptibility. Finally, the electrostatic control for particle con-

tamination in the clean room is discussed.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Circuit of ESD stress testing.
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Table 1 The matrix of silicon wafer for charging.

Specimen condition

Matrix of silicon wafer

S Ax Bx Cx

Ay By Cr A1 Bi Ci As By Ci A; Bs Cs

Uncharged particle o O O

—3kV Charged particle O O O OO0 0O 0O 0O 0 o O O
1kV Charged wafer C O O

3kV Charged water o O O

5kV Charged wafer O O O O O O
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Fig. 3 Relation between wafer surface voltage and deposition density.
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Fig. 4 Relation between wafer surface voltage and
deposition velocity.
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Table 2 Kinematic properties of particle.

Deposition velocity

Partic%e IIcgameter M(aﬁs by weight Re]axa&‘.;())n time Brownf’:ciléifusion
& & (cm/s) (cm?/s)
0.1 5.24x10-16 9.55%10-% 9.75%x10°8 7.52x10-¢
0.2 4.19%x10-°15 9.25%x10* 2.30x10~7 2.22x10-6
1.0 5.24%x10-18 1.37%x10-8 1.40x10-¢ 2.81x10"7
2.0 4.19x1012 4,.98%x10-2 5.09%x10-8 1.58%x107
10.0 5.24x10-10 3.00x 10"t 3.07x10* 2.37x10°8
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Fig. 8 ESD stress testing of 74S04.
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Ce : Cunningham’s correction factor
Ce0.3=2.76
Ces.0=1.00
Ep : BA (30 V/mm)
Dp=0.3 pm T O\WTRDB &

B4k 45 (1990)

0.3=83%3.14%x1.71x10-5%0.3x 1076 x0.5
%x10-2/2, 76 X3 x 104=2,9%x10-18 C
ThBH. R Dp=3.0pm 2O\ TRKD 5B & @o=
2.6x10"16C Linh.




