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An electrostatic discharge (ESD) causes serious damages to digital electronic equipments, the
occurrence frequencies of which has significantly been increasing in accordance with wide-
spread use of high molecular materials and popularization of air conditioning systems. For
finding a drastic measure against the ESD, it is indispensable to obtain the charge aspect of a
static electricity and then to reduce the probability that the ESD happens. In achieving this,
multi-dimensional measurements of charge distributions should be conducted. The author thinks
that an effectively preventive ESD measure will be taken in advance, if the static electricity
could be recognized as a visual information and it would also be pursued in real-time. From
the standpoint, this paper describes visualizing measurement and its application. The measure-
ment principle is based on visualizing the electric potentials induced on the small electrodes
in a lattice arrangement located over a charged sheet in parallel. The measurement algorithm
was also presented for eliminating the visualization artifacts caused by the remaining offsets of
amplifiers and the potential noises induced from a commercial power source. For demonstrating
usefulness of the visualizing measurement described here, the prototype equipment were con-
structed and application measurements to some kinds of charged-sheets were conducted.
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Fig. 1 Electrode structure and circuit construction
for the visualization measurement of a static
electricity.
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Fig. 2 Measurement circuit for the electric poten-
tial induced on the small rectangular elec-
trode in a lattice arrangement.
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Fig. 3 Block diagram of the equipment for mea-
suring an induced potential distribution.
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Fig. 4 (a) Appearance of the prototype equipment
and (b) measuring unit for an induced po-
tential.
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Fig. 5 (@ Shape and dimension of the circular
electrode for making the known charged-
distribution and (b) arrangement for mea-
suring the electric potential distribution
induced from the DC biased circular elec-
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Fig. 6 Visualization measurements of the potential
distributions induced from the DC biased
circular electrode.
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Fig. 7 (a) Acrylic sheet for the peeling charge of
a cellophane tape and (b) arrangement for
measuring the electric potential distribution
induced from the charged acrylic sheet.

H 8 F—7HMD HET 7 ) MK X 5 BHBNDHO
T HRALBI
Fig. 8 Visualization measurement of the electric
potential distribution induced from the
acrylic sheet charged by the peeling of the
cellophane tape.
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Fig. 9 (8 Localized charge of the acrylic sheet
using an ion gun and (b) arrangement for
measuring the induced potential distribu-
tion.
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Fig. 10 Electric potential distributions induced from the charged acrylic
sheet and its time transitions (I).




T

HREIOTWRLIES oiE R 1) 57

Distance [cm] :

(c) d =150 [mm]

V/ Ve x

1.0
o.ui-.ﬁf

(d) d = 30.0 [mnm]

R 11 HE7 79 viRic X 5FEBLEOAME 2 OBHER (D)
Fig. 11 Electric potential distributions induced from the charged acrylic sheet

and its time transitions (II).

LbOTHD. HBMBOTO x-x' Wi 5 WL %
PRRT. el ORI 2.3 HiE R UL 8x8=64
OB T — 4 % 32X32=1024 Hw= 27 5 1 vFEIL,

ChopBEBMNBIMERR LTS, LEL, D71
R D PR O WIS O EEBCHFE I he
BARBMTTNTHEBELTELTCHS, Bhd, 14
VYV L DEBRBMBAOMIEITABRTLL &, 7
2V ARE 75 v V& OREREd AN IR EBRIST
DFFIERLTH DT &, mEWbrb. ¥ 12 117
7 Y AMEOTIEH B X 5B EBEMOC— 7 HETOE
MEER 2 d % 5 A —2 L LTRLTW A R L,
MEMh B KA TR LB BT, Wb
B, Bod, BEEMLIBKIEEECHEFEFEL
T2, TORERSLT LS d T kE LT
W &N B,

LR DRI ER A ERANC T T B et LUF oMt
BiTole. 72 VAMORREN, 727V Akt rs
VI & DO BMEE D O BESELYFHWTEh Rs
[, G [F/m?] &1, WIS EOHEER DML Vo
(%, ») [VI &3hiE, B ¢ [s] ek o8mEs
Vi, 9, 8) v%, SCHR 13) 5

o ( RyC RsC,
V(x,y,,n———j_xj o ex [— L

{(x—8)2

+ (y—v)z}] X Vo(&, maedr (4)

0®AA: Measured

:Calculated

1.0 ! T i
© |
oy
o @ 0.8
wp
(ST
=2 0.6
g'z 0.4 m
zog I 0: d=2, 30mm ®: d=7, 30mm
T 0.2 Ard=15, 0mm A:d=30, Omm |
. 1 n 1 i I 1 L 1 I'
0.0 0 30 60 90
Time [min,]

B 12 FBEBMOC— 7 FEEHE
Fig. 12 Peak attenuation characteristics of the
induced potentials.

Eled. W E, PIHBOFBEEM DML C — 2 Vp [V]
THIE TR 2

2 2
Vo(x,y>=vp-exp{—<ln R )
LRLED LD L Thyhug, BFETOEEEMIT
(4) (5) 25
1
?@QD_ZE;TW (6)
_ RsCsw2
T 2

Lich, 22T, wiMHEHROXERCcHL. 72
MED Cs HFERY 4 L UCRE -~ Er b,
WX REEOBMAYMOMTI KRR (5) 2hTit




58 HEIFESTE F16% £12 (1992)

#£ 1 BMEBEEEOAS 2—x L0 HE

Table 1 Parameters for deciding the potential attenuation characteristics and their numerical

values.
d [mm] Cs [F/m% w [mm] Ps [Q] Correlation coefficient
2.3 5.62x10-° 11.71 1.66x 107 0.947
7.3 3.11x10-° 9.90 1.06x 107 0.996
15.0 1.86x10-9 12.30 1.04Xx 107 0.991
30.0 1.03%x10°° 8.42 1.89x 1017 0.996
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