
SPECIFICATION  ION CONTROL SENSOR  5 [Technical Field]
The present invention relates to an ion control sensor
that can detect  both an ion balance between the
numbers of positive and negative ions  generated by a
static electricity removal device and a charged
potential of a  target. of static electricity removal.
10 [Background Art] 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  1 



static electricity removal device is configured so as
to vary the voltage to be  applied to the discharge
electrode needle by feeding back the measurement
result of the surface potentiometer to the arithmetic
processor. The arithmetic  processor also has a
function of performing an arithmetic operation of 5
electrostatic capacity of the target of static
electricity removal based on  variations in the
measured values of the surface potential. According to
the conventional technology described in the
above-mentioned Patent Application Laid-open No.
H11-345697, the surface  potential of the target of
static electricity removal and the electrostatic
capacity 10 based thereon are measured at all times
and the voltage to be applied to the  discharge
electrode needle is controlled by feeding back these
measured  values to the arithmetic processor, and thus
it is possible to tentatively remove  static
electricity with high precision. A manufacturing
apparatus of a liquid crystal panel that prevents a
15 liquid crystal substrate from being oppositely
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 etc.). 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,  2 wherein the static
electricity removal device comprises a shield case the
discharge side of which is open, a discharge electrode
provided within the  shield case, and a high voltage
power supply that applies a high voltage  necessary
for corona discharge to the discharge electrode. 5 As
its function, the fact is taken into consideration
that an electric field  between a liquid crystal
substrate and an electrode member changes  depending
on an amount of electrostatic charge of the liquid
crystal substrate,  and when the amount of
electrostatic charge is small, the electric field
decreases in magnitude, and therefore, most of ions
generated from the static 10 electricity removal
device are caused to escape from the electrode member
to  the ground side to reduce the number of ions that
reach the liquid crystal  substrate. When the amount
of electrostatic charge is large, the electric field
increases in magnitude, and therefore, most of ions
generated from the static  electricity removal device
are caused to reach the liquid crystal substrate to 15
enhance the static electricity removal effect.
However, in a conventional technology described in
Patent  Application Laid-open No. H11-345697, 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 and negative polarities by the  25
ionizer. Even if the target of static electricity
removal becomes charged in this  3 manner, it is
possible to remove static electricity by the control
based on the  surface potential by the static
electricity removal device. However, a static
electricity removing operation not required originally
needs to be carried out  and thus more time and power
are required. 5 In the prior art described in Japanese
Patent No. 3522586, the  number of ions that reach the
liquid crystal substrate is controlled in  accordance
with the electric field strength corresponding to the
amount of  electrostatic charge of the liquid crystal
substrate, and therefore, there is a limit  in
improving precision of the static electricity removal,
and for example, it is 10 difficult to maintain the
liquid crystal substrate precisely at 0 M. Since it is
necessary to provide a large-sized grid electrode
plate etc.  in order to cover a space between a
plurality of discharge electrode needles  arranged in
the static electricity removal device and the liquid
crystal substrate,  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 static 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 4 target of static electricity removal, the static
electricity removal device  comprising a surface
potential measuring probe that measures a surface
potential of the target of static electricity removal,
the sensor comprising a  potential detector that
constitutes the surface potential measuring probe and
a 5 conductive cap placed so as to surround the
potential detector via an insulating  member.
Furthermore, as described in claim 2, the present
invention provides  the ion control sensor wherein a
potential generated in the cap by charges of  the
target of static electricity removal or ions supplied
from the static electricity 10 removal device is
detected by the potential detector and is sent out to
a control  circuit within the static electricity
removal device as a feedback signal. With the above
configuration, the present invention realizes a static
electricity removal device with high precision and
high efficiency, capable of  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  5 sensor according to the preferred
embodiment is in use. Fig. 3 is a schematic
configuration diagram of a static electricity  removal
device as shown in Fig. 2. 5 [Best Modes for Carrying
Out the Invention] Best modes for carrying out the
present invention will be explained  below with
reference to the drawings. Fig. 1 is a perspective
view of an ion  control sensor 10 according to an
embodiment. In Fig. 1, reference number 11 denotes a
rectangular rod-like surface  10 potential measuring
probe, such as a so-called tuning fork-type or
vibrating  reed-type surface potential measuring
apparatus. This probe 11 is capable of  measuring a
surface 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 potential 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 an
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  6 configuration diagram
of the static electricity removal device 20. As shown
in Fig. 3, the static electricity removal device 20
comprises  a plurality of discharge electrodes 22 that
generate positive and negative ions  by corona
discharge, a high voltage power supply circuit 23 that
applies a 5 variable high voltage to the discharge
electrodes 22, and a control circuit 24  that controls
the high voltage power supply circuit 23 based on an
output signal  of the surface potential measuring
probe 11. The static electricity removal device 20 can
be either an ac-powered  static electricity removal
device that applies an alternating current voltage to
10 the discharge electrodes 22 or a dc-powered static
electricity removal device that applies a direct
current voltage. As the need arises, it can comprise a
fan  that forcibly sends generated ions toward a
target of static electricity removal.  The function of
the ion control sensor according to the present
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 11 a of the
surface potential measuring probe 11 and its detection
25 signal is input to the control circuit 24 within
the static electricity removal device  7 20 as a
feedback signal. Due to this, the control circuit 24
causes the high voltage power  supply circuit 23 to
operate to generate a number of negative ions from the
discharge electrode 22 to remove (neutralize) the
positive potential of the 5 target of static
electricity removal 30. For example, the control
circuit 24  carries out a control operation to make
the amplitude of the alternating current  or direct
current negative voltage to be applied to the
discharge electrodes 22  greater than the amplitude of
the positive voltage. Due to the above-mentioned
operation, since a number of the 10 negative ions
generated from the discharge electrodes 22 are
supplied to the  target of static electricity removal
30, the positive potential of the target of static
electricity removal 30 is neutralized and thus its
static electricity is removed. When a balance between
the numbers of positive and negative ions  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 immediately 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 accordance with the balance
between the  numbers of positive and negative ions
generated from the discharge  electrodes 22. When a
well ion balance is maintained, the potential will be
zero. In other words, when the generated positive ions
are more than the  25 negative ions, the cap 13
becomes positively charged, and therefore, the 8
potential detector 11 a of the surface potential
measuring probe 11 detects a  positive potential and
its detection signal is input to the control circuit
24 within  the static electricity removal device 20 as
a feedback signal. Because of this,  the control
circuit 24 carries out a control operation to cause
the high voltage 5 power supply circuit 23 to operate
so that a number of negative ions are  generated from
the discharge electrodes 22. It is obvious that when
the negative ions generated from the discharge
electrodes 22 are more than the positive ions, an
inverse operation of the  above operation is carried
out. 10 The above embodiment is only an example and
the shape and  configuration of the ion control sensor
or the surface potential measuring probe  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 applicable to  various
types of static electricity removal devices, such as a
ceiling attachment  type, desktop type, and air-gun
type. 9 CLAIMS  1. An ion control sensor in a static
electricity removal device that  removes electricity
by supplying positive and negative ions to a target of
static  electricity removal, the static electricity
removal device comprising a surface 5 potential
measuring probe that measures a surface potential of
the target of  static electricity removal, the sensor
comprising a potential detector that constitutes the
surface  potential measuring probe and a conductive
cap placed so as to surround the  potential detector
via an insulating member. 10 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. 10 


