SPEC| FI CATION | ON CONTROL SENSOR 5 [Technical Field]
The present invention relates to an ion control sensor
that can detect both an ion bal ance between the
nunbers of positive and negative ions generated by a
static electricity renoval device and a charged

potential of a target. of static electricity re”ﬂ’ﬂ
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Conventionally, a static electricity removal device that variably

controls a voltage to be applied to a discharge electrode needle in accordance

with a quantity of electrostatic capacity and a surface potential of a target of -
15  static electricity removal is described, for example, in Japanese Patent

Application Laid-open No. H11-345697 ([0010] to [0017], Fig. 1, etc.)

The static electricity removal device has at least one discharge
electrode needle that causes corona discharge to occur on a target of static
electricity removal by applying a voltage, a surface potentiometer that

20  continuously measures a surface potential of the target of static electricity
removal, an arithmetic processor that performs an arithmetic operation of a
voltage to be applied so that the surface potential of the target of static
electricity removal converges to zero in accordance with the measured surface

| potential, and a voltage output unit that outputs a voltage to be applied

25 obtained by the arithmetic operation to the discharge electrode needle, and the



static electricity removal device is configured so as

to vary the voltage to be applied to the discharge
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A manufacturing apparatus of a liquid crystal panel that prevents a

15  liquid crystal substrate from being opposite.ly. charged even when an ion
balance is lowered by causing only the number of ions necessary for static
electricity removal among ions generated by an ionizer (static electricity
removal device) to reach the liquid crystal substrate (target of static electricity
removal) is described in Japanese Patent No. 3522586 ([0015] to [0024], Fig. 1,

20 efc.).

The liquid crystal panel manufacturing apparatus has a static
electricity removal device that generates ions by corona discharge, and an
electrode member, such as a grid electrode plate, which adjusts the number of
ions directed toward the target of static electricity removal in accordance with

25 an amount of electrostatic charge of the target of static electricity removal,



25 an anmount of electrostatic charge of the target of
static electricity renoval, 2 wherein the static

el ectricity renoval device conprises a shield case the
di scharge side of which is open, a discharge el ectrode
provided within the shield case, and a hi gh voltage
power supply that applies a high voltage necessary

for corona dischar t.o the discharge el ectrode. 5 As
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electricity removal device are caused to reach the liquid crystal substrate to
15 enhance the static electricity femoval effect. |

However, in a conventional technology described in Patent
Application Laid-open No. H11-34569_7, the static electricity removal device is
controlled basically based on the surface potential of the target of static
electricity removal and the ion balance between positive and negative ions
20 generated from the static electricity removal device is not taken into
consideration. Because of this, there may be the case where the numbers of
positive and negative ions generated from the static electricity removal device
are not balanced and the target of static electricity removal originally not
charged may be charged to one of the positive énd negative polarities by the

25 jonizer. Even if the target of static electricity removal becomes charged in this



are not bal anced and the target of static electricity
removal originally not charged may be charged to one

of the positive and negative polarities by the 25

ionizer. Even if the target of static electricity

renmoval becones charged in this 3 manner, it is

possible to renove static electricity by the control
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liquid crystal substrate precisely at O M Since it is’
necegsardance witrothedsectrit fiekestserrgt cogrredpehding tothee amount of
plate etc. in order to cover a space between a
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the static electricity renoval device and the liquid
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there is a problem in that components are upsized, and therefore, the entire
15 device is upsized and its cost is raised.
An object of the present invention is therefore to provide an ion control
| sensor at a low cost, which improves the performance of a static electricity
removal device by making it possible to detect an ion balance and a charged
potential of a target of statiq electricity removal with a remarkably simple

20 configuration.

[Disclosure of the Invention]
To solve the above problems, as described in claim 1, the present
invention provides an ion control sensor in a static electricity removal device

25 that removes static electricity by supplying positive and negative ions to a



[ Di scl osure of the Invention] To solve the above
probl ens, as described in claim1, the present
i nvention provides an ion control sensor in a static
electricity renmoval device 25 that renoves static
electricity by supplying positive and negative ions to
a 4 target of static electricity renoval, the static
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i nvention provides the ion control sensor wherein a

Pot enndudtivecaprplaced Bo aslie suapuny thehpetgatalgietecthevia an insulating
target of static electricity renmoval or ions supplied
fromereerstatic electricity 10 renoval device is

detected by the potential detector and is sent out to

a control Futhetttiore vad described intobdimc2, ethe présetit inwention provides
renoval device as a feedback signal. Wth the above

conthedidhaddribidl séRsoriwiRset a ipbaitial genératdd indhe aptbit dHarges of
el ectricity renoval device with high precision and
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detecting an ion balance between positive and negative ions generated by the
15  static electricity removal device and a surface potential of a target of static
electricity removal using a single ion control sensor.
Further, the present invention can be achieved only by attaching a
conductive cap to a potential detector of an existing surface potential
measuring probe via an insulating member and can be provided at a low cost

20 with a remarkably simple configuration.

[Brief Description of the Drawings]
Fig. 1 is a perspective view of an ion control sensor according to a
preferred embodiment of the present invention.

25 Fig. 2 is an explanatory diagram of a state where the ion control



20 with a remarkably sinple configuration. [Brief
Description of the Drawings] Fig. 1 is a perspective
view of an ion control sensor according to a
preferred enbodi nent of the present invention. 25 Fig.
2 is an explanatory diagramof a state where the ion
control 5 sensor acCording to the preferred
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view of an ion control sensor 10 according to an
enbodinent. In Fig. 1, reference nunber 11 denotes a
rectangul ar rod-1ike surface 10 potential measuring

r oliest Madesdor agyingaOutthe: lnventiprilor k- t ype or

vibrating reed-type surface potential neasuring

appar at us .Beshinodaesdbecartying oud plebpreseht inveation wilpbe explained
surface potential of a target of static electricity

r enpataly witth Fefatenceadtths drawingspr FrRe 0k @ geérspectiveofew of an ion
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electricity 15 renoval device 20, to be described

later, vig, ‘T‘flg:alb'r@fe?éﬂcea%ﬁbéf‘ﬂ abhate@ta H&%@Ererbque surface

the surface potentla measuri ng pro e 1

1d °n9+ttebﬂélnrﬂlea ri@cérlf%% IJFQ% aoéléﬁ etl ¢ rﬁ@aﬁﬂgg e or.vibrating

I'ng nme 0 syn

fixg Gl d, NALL QIR P AlALAS SYPLATLL catyig %Pobelﬁ,; s, gapable of

made er| a Scre

S0 r%seatsfj)rlr%J b sun%ce potential of a target of static electricity removal without

contact. The principle of surface potential measurement by the probe 11 is
not limited in particular. The probe 11 is connected to a static electricity
15 removal device 20, to be described later, via a cable 21. |
Substantially at the center of the surface potential measuring probe 11
in the longitudinal direction, a hollow square-shaped insulating member 12
.made of synthetic resin etc. is fixed and a bottomed rectangle-cylindrical cap
13 made of conductive material is attached with screws 14 so as to surround
20 the insulating member 12 and the top end of the probe 11. The top end of the
probe 11 constitutes a potential detector 11a having a detection hole (not
shown) and the potehtial detector 11a and the inner surface of the cap 13 are
kept in a non-contact state by the insulating member 12 and a space.
Fig. 2 is én explanatory diagram of a state where the ion control

25 sensor according to the present embodiment is in use and Fig. 3 is a schematic



20 the insulating nenber 12 and the top end of the

probe 11. The top end of the probe 11 constitutes a
potential detector 1la having a detection hole (not

shown) and the potential detector 1la and the inner

surface of the cap 13 are kept in a non-contact state

by the insulating nenber 12 and a space. Fig. 2 is an
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embodiment is explained next with reference to Fig. 2.

15 In Fig. 2, the ion control sensor 10 is placed close to the surface of a
target of static electricity removal 30 from which static electricity is removed.
The target of static electricity removal 30 can be various targets of static
electricity removal including a semiconductor wafer, a liquid crystal substrate,
etc.

20 When it is assumed that the target of static electricity removal 30
conveyed immediately under the ion control sensor 10 is positively charged,
the cap of the ion control sensor 10 also becomes positively charged due to
electrostatic induction. The positive potential is detected by the potential
detector 11a of the sQrface potential measuring probe 11 and its detection

25 signal is input to the control circuit 24 within the static electricity removal device



electricity renmoval including a sem conductor wafer, a
liquid crystal substrate, etc. 20 Wien it is assuned
that the target of static electricity renmoval 30
conveyed i mredi ately under the ion control sensor 10
is positively charged, the cap of the ion contro
sensor 10 al so becones positively charged due to

el egtrostatic i tion. The positive potential is
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generated from the discharge electrodes 22, that is, a so-called ion balance is
15  detected, the static electricity removal device 20 is operated in a state where
the. target of static electricity removal 30 is not located ihmediately under the
ion control sensor 10 or in a state where the target of static electricity removal
30 is not positively or negatively charged even if it is present.

In this case, the cap 13 of the ion control sensor 10 becomes

20 positively or negatively charged in accofdance with the balance between the
numbers of positive and negative ions generated from the discharge
electrodes 22. When a weli ion balance is maintained, the potential will be
zero.

In other words, when the generated positive ions are more than thé

25 negative ions, the cap 13 becomes positively charged, and therefore, the



the target of static electricity renmoval 30 is not

| ocated i mmedi ately under the ion control sensor 10
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even if it is present. In this case, the cap 13 of the
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various nodifications can be ga
of the present invention are not limited in any way and various modifications
can be made.
The configuration and shape of the static electricity removal device -
15 are also not limited in particular, and the present invention is appIicabie to

various types of static electricity removal devices, such as a ceiling attachment

type, desktop type, and air-gun type.



The configuration and shape of the static electricity
renoval device 15 are also not limted in particular,

and the present invention is applicable to various

types of static electricity renoval devices, such as a
ceiling attachnent type, desktop type, and air-gun

type. 9 CLAIM5S 1. An ion control sensor in a static
electricity renoval device that renoves electricity

by supplying positive and nedgkﬁ ions to a target of
static electricity renmpval, the static electricity
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nmeasuri ng probe that measures a surface potential of
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cap placed so as to surround the potential detector

5vi apétentialsneasuring pbedhat headureshesurfatecpaotential afehe target of
according to claim1, wherein a potential generated

i n dthfc epetiityGBaidap of the target of static
electricity réenoval or ions supplied fromthe static
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potential detector and is”sent out to a control
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potential detector via an insulating member.
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2. The ion control sensor according to claim 1, wherein a potential

generated in the cap by Charges of the target of static electricity removal or

ions supplied from the static electricity removal device is detected by the

potential detector and is sent out to a control circuit within the static electricity

15 removal device as a feedback signal.
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