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Electrostatic discharges cause to various hazards such as explosions, fires, malfunctions of
ICs and static marks on a surface of film. The discharges, especially their energy, have been
often discussed in order to prevent the electrostatic hazards. One of the principal technologies
for preventing hazards is to estimate the discharge energy before the discharge occurs, but
an estimation of the discharge energy has hardly been investigated because the discharge is

an indefinite and catastrophic phenomenon.

The purpose of this study is to estimate the dis-

charge energy before the discharge. Simulations of the discharges between charged and grounded
conductors were tried to solve factors related to the discharge energy. From simply mathema-
tical analyses a few factors for correlating to the discharge energy were deduced and equations
for estimating it were introduced. Some kinds of frame concerned with the discharge energy

are provided in this paper.
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Fig. 1 Electrostatic discharge occurring between
charged conductor and grounded metal
sphere.

333 (75)

WhHTd, O BITHREDORENNCHE = F L+ —
DFWCEILNZ LITHTETL R, Lidi»T,
BT X o THE LICERD S EMEG~BTT 5B E
THHHEBENE & wERT5L, chidkNc k-
THExbhs.

Qi=Qv—Qu=C(Vo—Va) (2)
LG, Qb, Qe WXTHENEHE LIcEEORBERER
LB BT HHEBHETHS.
H(2)78 Vak @ TEL, charR(1)eAT
&, RDIUAD L3 EZNS.

W:QJ%—%? (3)

KRN XBE, WE=FLVF 3K BEHRAETMOE
f, HEAR BMEEBWMECEELTHS. Licdis
T, RIE, ZhbPIREOREICE S IIE, KE=
FAF—FR(3IC L » CHRBEORETCFHIh 5.
BETIE, BE=xAF—0FiNE, ThboiaEs
HEORAETCEBLNENE S MOEBIC X - T 5.

LEoOMEOH T, BALHEARY, KEORAEMN
CHESI X - TRBBh, ThbiRdDFEILER
TR, BB, BEOWHEAE, WEOFRAR
FOEHBENEMEESR TS0, WEREMOE
MAMESEC X ->THEBREE C=Q/Vo b bR
bhb.

BT E BB EOREMCHETEDMNES
NCHY, ThPIRE=2VF 2 THT50dbD—D
DEEETD.

BEOPEREC LS &, HEENRETEE LTER
EEROMRICHEKELTWE6D, WEFE, HEEH
F|irF & UUHED G & A L o BRI 58
ROMCRFEL TS L 5T, ThboBRRE, HED
RANCHBIGE, ENEAOMRCERT L, BE
R LTE LRV Lhinby, HEERMELRE
DORETMCHECTEDL Z LERELT VA,

DED X o, HBE= ¥ 11, HEDE, S
HOTBREER L, KEBWEIIKEORERHE
Thbk, ThERBRAEMOEMN BEARCI-T
KL TFHIhBZ LIins.

2.3 EHTEEENOONELRLE—

WEWEITRELRThD L, ROBEEKLIZELY, B
RAW— i s X 5 CHBRMASM LRV, L, %
B i X EALDT I — T B Bk D OB = R V¥ —
PR Ul e b wiBae LE LEERT 5.

ZD Lo, BALORTDAREMSD S OWE=F A F
— 2 FRT B, & CRBEMORR L AEEOHE
%, BALORLDEROBEN BRI HE L R



334 (76)

Grounded
metal sphere M lApproaching
Discharge %\‘

Cam

Cim
Charged Charged
conductor F1 c conductor F2
12

Cuo Cao

B 2 HELEEG E ESRERE ORI CRET B HE

Fig. 2 Electrostatic discharge between two charged
conductors and grounded metal sphere.
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