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FIG. 1A 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5A 
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FIG. 6A 
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FIG. 7A 
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FIG. 8A 
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FIG. 9A 
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IMAGE DISPLAYINGAPPARATUS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The invention relates to an image displaying appa 
ratus in which an electrode plate is interposed between two 
Substrates arranged So as to face each other. 
0003 2. Related Background Art 
0004 Hitherto, studies of an image forming apparatus 
using electron-emitting devices have been being progressed. 
For example, there has been known a flat electron-beam 
(field-emission) displaying panel in which an electron 
Source Substrate on which a number of cold cathode elec 
tron-emitting devices are formed and an anode Substrate 
having an anode electrode for accelerating electrons emitted 
from the electron-emitting devices and a phosphor are 
arranged in parallel So as to face each other and an internal 
Space is exhausted to a vacuum. According to the flat 
electron-beam displaying panel, a lighter weight and a larger 
display Screen can be realized as compared with those of a 
CRT (cathode ray tube) displaying apparatus which is 
widely used at present. An image of higher luminance and 
higher quality can be provided as compared with those of 
another flat display panel Such as flat display panel using a 
liquid crystal, plasma display, electroluminescence display, 
or the like. 

0005. As an image displaying apparatus in which an 
electrode plate is interposed between two Substrates 
arranged So as to face each other, an image displaying 
apparatus in which an electrode plate to control an electron 
emitted from an electron-emitting device is fixed to a 
predetermined position has been disclosed in Japanese 
Patent Application Laid-open No. 2002-63859 (paragraph 
0044), FIGS. 6A and 6B) (Patent Document 1). Specifi 
cally Speaking, an image displaying apparatus in which an 
electrode plate for correcting electrons is fixed to a step 
forming portion of a Spacer having a step portion by an 
adhesive agent has been disclosed. 
0006 According to the image displaying apparatus dis 
closed in Patent Document 1, if adhesion by the adhesive 
agent is imperfect, a positional deviation of the electrode 
plate occurs. If the Spacer and the electrode plate are strictly 
fixed by the adhesive agent, there is also Such an inconve 
nience that in a heating Step during manufacturing of the 
displaying apparatus, a StreSS occurs in the adhesive portion 
of the Spacer and the electrode plate, So that the Spacer or the 
electrode plate is broken. It is considered that this is because 
Such a phenomenon is caused by a difference between 
coefficients of thermal expansion of the Spacer and the 
electrode plate. 

SUMMARY OF THE INVENTION 

0007. It is an object of the invention to provide an image 
displaying apparatus which can Solve the above inconve 
nience and can easily fix an electrode plate to a predeter 
mined position in the displaying apparatus. 

0008 To accomplish the above object, according to the 
invention, there is provided an image displaying apparatus 
comprising: 
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0009 a first Substrate having a first conductor set as a 
first electric potential; 

0010 a second substrate having a second conductor set 
as a Second electric potential different from the first 
electric potential; 

0011 an electrode plate arranged between the first 
Substrate and the Second Substrate and Set as a third 
electric potential; and 

0012 a spacer which has a narrower width portion and 
a wider width portion, penetrates through the electrode 
plate at the narrower width portion, fixes the electrode 
plate in the wider width portion, and defines a Spacing 
between the first Substrate and the Second Substrate, 

0013 wherein the wider width portion of the spacer is 
located between the first Substrate and the electrode 
plate and Satisfies the following relation: 

where, 

0014 V1: electric potential difference between the first 
electric potential and the third electric potential 

0.015 V2: electric potential difference between the 
Second electric potential and the third electric potential 

0016 d1: distance between the first substrate and the 
electrode plate 

0017 d2: distance between the second substrate and 
the electrode plate. 

0018. According to the invention, a Coulomb attracting 
force which acts between the Substrate (first Substrate) that 
faces the surface on the wider width portion side of the 
electrode plate and the electrode plate is larger than a 
Coulomb attracting force which acts between the substrate 
(second Substrate) which faces the Surface on the narrower 
width portion side of the electrode plate and the electrode 
plate. Therefore, the electrode plate is come into contact 
with a step-forming portion of the spacer (portion at a 
boundary between the wider width portion and the narrower 
width portion) and held by the Coulomb attracting force 
which acts between the Substrate which faces the Surface on 
the wider width portion side of the electrode plate and the 
electrode plate and can be maintained at a predetermined 
position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIGS. 1A and 1B are explanatory diagrams show 
ing a Schematic Structure of an image displaying apparatus 
of an embodiment of the invention; 
0020 FIG. 2 is a cross sectional view showing a sche 
matic structure of an image displaying apparatus of another 
embodiment of the invention; 
0021 FIG. 3 is a perspective view showing a schematic 
Structure of a part of the image displaying apparatus of 
another embodiment of the invention; 
0022 FIG. 4 is a perspective view showing a schematic 
Structure of a part of the image displaying apparatus of 
another embodiment of the invention; 
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0023 FIGS. 5A and 5B are cross sectional views for 
explaining one manufacturing Step of the image displaying 
apparatus shown in FIGS. 1A and 1B: 

0024 FIGS. 6A and 6B are cross sectional views for 
explaining one manufacturing Step of the image displaying 
apparatus shown in FIG. 2; 

0025 FIGS. 7A and 7B are cross sectional views for 
explaining another manufacturing Step of the image display 
ing apparatus shown in FIGS. 1A and 1B: 

0026 FIGS. 8A and 8B are cross sectional views for 
explaining another manufacturing Step of the image display 
ing apparatus shown in FIG. 2; 

0027 FIGS. 9A and 9B are explanatory diagrams show 
ing a Schematic Structure of a part of the image displaying 
apparatus of another embodiment of the invention; and 

0028 FIGS. 10A and 10B are explanatory diagrams 
showing a Schematic Structure of a part of the image 
displaying apparatus of another embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0029. An image displaying apparatus of the invention 
incorporates image displaying apparatuses Such as liquid 
crystal displaying apparatus, plasma displaying apparatus, 
electron-beam displaying apparatus (for example, field 
emission display (FED)), and the like. The electron-beam 
displaying apparatus is a preferable form when the invention 
is applied with respect to a point that the apparatus has an 
electron correcting electrode for controlling an electron 
emitted from an electron-emitting device toward an elec 
tron-beam excitement type phosphor layer. 

0030. An embodiment of the invention will now be 
described hereinbelow with reference to the drawings. In the 
embodiment, the electron-beam displaying apparatus (field 
emission displaying apparatus: FED) is used as an image 
displaying apparatus. 

0.031 FIG. 1A is a perspective view showing a schematic 
construction of the image displaying apparatus of the 
embodiment. FIG. 1B is a cross sectional view taken along 
the line 1B-1B in FIG. 1A. 

0032. In FIGS. 1A and 1B, the image displaying appa 
ratus includes a first Substrate 1, a Second Substrate 2, 
electrode plates 8, and spacers 10. 

0033. The first Substrate 1 has a first conductor set as a 
predetermined electric potential. The first substrate 1 is, for 
example, a Substrate (rear plate) in which a plurality of 
electron-emitting devices 3 are formed in a matrix form onto 
the Surface which faces the Second Substrate 2. In this case, 
the first conductor denotes the electron-emitting device. 

0034. The second substrate 2 has a phosphor member 4 
constructing an image display Surface and a Second conduc 
tor 5 set as a specific electric potential different from that of 
the first conductor. In the case of using the electron-beam 
displaying apparatus as an image displaying apparatus, it is 
desirable that the Specific electric potential is higher than the 
predetermined electric potential. 
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0035. The second substrate 2 is, for example, a face plate 
for the electron-beam displaying apparatus. The Second 
Substrate 2 is arranged So as to face the electron-emitting 
devices 3. The phosphor member 4 is, for example, an 
electron-beam excitement type phosphor layer, is excited by 
the electron emitted from the electron-emitting device 3, and 
emits the light, thereby displaying an image. The Second 
conductor 5 is a thin film conductor covering the phosphor 
member 4 and is a metal back made of, for example, Al. 
0036) The electrode plate 8 is, for example, a grid and is 
arranged between the first Substrate 1 and the Second Sub 
strate 2. The electrode plate 8 controls an electron beam 
emitted from the electron-emitting device 3 toward the 
phosphor member 4. The electrode plate 8 has holes 9 and 
positioning holes 11. Since the electrode plate 8 has the 
holes 9, the electrode plate 8 converges the electron emitted 
from the electron-emitting device 3 toward the phosphor 
member 4 or corrects its trajectory. 
0037. The spacer 10 is interposed between the first Sub 
Strate 1 and the Second Substrate 2 and defines a spacing 
between the first Substrate 1 and the second Substrate 2. The 
spacer 10 has a narrower width portion 10a, a wider width 
portion 10b, and a shoulder portion (step-forming portion) 
13 formed at a boundary between the narrower width portion 
10a and the wider width portion 10b. The narrower width 
portion 10a penetrates through the positioning hole 11. A 
width of wider width portion 10b is wider than the posi 
tioning hole 11. The shoulder portion 13 is come into 
engagement with the electrode plate 8. 
0038. The spacer 10 can be arranged so that the shoulder 
portion 13 faces the second substrate 2 as shown in FIGS. 
1A and 1B or can be also arranged so that the shoulder 
portion 13 faces the first substrate 1 as shown in FIG. 2. 
FIG. 2 is a cross sectional view of another embodiment of 
an image displaying apparatus. In FIG. 2, the component 
elements having Substantially the same constructions as 
those shown in FIGS. 1A and 1B are designated by the same 
reference numerals. 

0039. In the embodiment of FIGS. 1A and 1B, an 
electric potential (first electric potential) of the first conduc 
tor (electron-emitting device 3), an electric potential (Second 
electric potential) of the Second conductor 5, an electric 
potential (third electric potential) of the electrode plate 8, a 
distance (d1) between the electrode plate 8 and the first 
Substrate 1, and a distance (d2) between the electrode plate 
8 and the Second Substrate 2 are Set So as to Satisfy a relation 
(E1d-E2), where, 

0040 E1: electric field between the electrode plate 8 
and the substrate (first substrate 1) which faces the 
surface of the wider width portion 10b side of the 
electrode plate 8 

0041 E2: electric field between the electrode plate 8 
and the Substrate (second Substrate 2) which faces the 
surface of the narrower width portion 10a side of the 
electrode plate 8 

0042. The electric field E1 is equal to a value obtained by 
dividing a difference (V1) between the first electric potential 
and the third electric potential by the distance d1. The 
electric field E2 is equal to a value obtained by dividing a 
difference (V2) between the second electric potential and the 
third electric potential by the distance d2. 
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0043. By the above settings, a Coulomb attracting force 
(F1) which acts between the substrate (first substrate) which 
faces the surface on the wider width portion 10b side of the 
electrode plate 8 and the electrode plate 8 is larger than a 
Coulomb attracting force (F2) which acts between the 
Substrate (Second Substrate) which faces the Surface on the 
narrower width portion 10a side of the electrode plate 8 and 
the electrode plate 8. Therefore, the electrode plate 8 is come 
into contact with the Step-forming portion 13 of the Spacer 
10 and held by the Coulomb attracting force which acts 
between the Substrate which faces the Surface on the wider 
width portion side of the electrode plate 8 and the electrode 
plate 8 and is maintained at a predetermined position. 

0044) In the case of FIGS. 1A and 1B, the electric field 
between the electrode plate 8 and the second conductor 5 is 
smaller than that between the electrode plate 8 and the 
electron-emitting device as a first conductor. Therefore, F2 
is smaller than F1 in FIGS. 1A and 1B. Thus, a force which 
is applied to the Second conductor (metal back) made of the 
thin film is small and peel-off of the second conductor (metal 
back) can be prevented. Generally, it is known that when an 
electric field concentration Structure Such as a projection or 
the like exists on the cathode Side having a low electric 
potential, a field emission occurs and a discharge or the like 
is induced. There is a case where Such a projection occurs 
unexpectedly during the manufacturing Step. However, in 
the case of the construction of FIG. 2 to which the invention 
is applied, such an inconvenience can be solved. That is, in 
the case of FIG. 2, on the contrary to FIGS. 1A and 1B, the 
electric field between the electrode plate 8 and the electron 
emitting device as a first conductor is Smaller than that 
between the electrode plate 8 and the second conductor 5. 
Therefore, even if an unexpected projection or the like 
occurs between the electron-emitting device 3 and the 
electrode plate 8 in the manufacturing Step, the electron 
emitting device can be protected without causing the prob 
lem of the unnecessary electron emission, discharge, or the 
like. In any of the above constructions, Since the electrode 
plate 8 is pressed to the wider width portion of the spacer by 
the force generated by the electric field, a Setting position of 
the electrode plate 8 is accurately determined at the position 
of the boundary portion between the wider width portion and 
the narrower width portion of the Spacer. 

0.045 Specific examples will be described in detail here 
inbelow with respect to the electric potential of the electrode 
plate 8, the distance between the electrode plate 8 and the 
first Substrate 1, and the distance between the electrode plate 
8 and the second Substrate 2. 

0046) If PD-200 is used as a material for the first substrate 
1 and the Second Substrate 2, as a material for the electrode 
plate 8, a 426 alloy or a 48 alloy (both are the alloys of the 
Fe-Ni system) can be used as a material whose coefficient 
of line expansion is close to that of PD-200. 

0047. In FIGS. 1A, 1B, and 2, the Coulomb attracting 
force F1 which acts in a space 15 formed by the first 
substrate 1 and the electrode plate 8 and the Coulomb 
attracting force F2 which acts in a Space 14 formed by the 
second substrate 2 and the electrode plate 8 are as follows. 
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where, 

0048 Q11: electricity amount between the first Sub 
strate 1 and the electrode plate 8 

0049 E11: electric field between the first substrate 1 
and the electrode plate 8 

0050 Q12: electricity amount between the second Sub 
strate 2 and the electrode plate 8 

0051 E12: electric field between the second substrate 
2 and the electrode plate 8 

0052 
0053 Va: electric potential difference between the 
electron-emitting device 3 and the Second conductor 5 

e: dielectric constant of a vacuum 

0054 Vg: electric potential difference between the 
electron-emitting device 3 and the electrode plate 8 

0055 d1: distance between the first substrate 1 and the 
electrode plate 8 

0056 S1: area of the electrode plate 8 
0057 d2: distance between the second substrate 2 and 
the electrode plate 8 

0058 S2: area of the voltage applying portion of the 
Second Substrate 2 

0059. The electric potential of the electron-emitting 
device 3 is set to 0V (hereinbelow, there is also a case where 
Va is referred to as an applied Voltage to the Second 
conductor and Vg is referred to as an applied Voltage to the 
electrode plate). 
0060. In the embodiment, as shown in FIGS. 1A and 1B, 
when the surface on the wider width portion 10b side of the 
electrode plate 8 faces the first substrate 1, the electric 
potential Vg of the electrode plate 8, the distance d1 between 
the electrode plate 8 and the first substrate 1, and the distance 
d2 between the electrode plate 8 and the second substrate 2 
are set so as to satisfy F12.F2, that is, Q11E11d-Q12-E12. 
0061. When the surface on the wider width portion 10b 
side of the electrode plate 8 faces the second substrate 2, the 
electric potential Vg of the electrode plate 8, the distance d1 
between the electrode plate 8 and the first Substrate 1, and 
the distance d2 between the electrode plate 8 and the second 
substrate 2 are set so as to satisfy F2>F1, that is, 
Q12E12>Q11E11. In any one of the cases of FIGS. 1A and 
1B and FIG. 2, since Q11 and Q12 indicate charges on the 
front and back surfaces of the electrode plate 8 and Q11 is 
equal to Q12, they can be ignored in the relative relation 
(magnitude relation) between F1 and F2. 
0062) A magnitude F1-F2 of the Coulomb force which 
acts on the electrode plate 8 is calculated by using the 
following values which are typical to respective parameters. 
Specifically Speaking, 

0063. The dielectric constant of the vacuum: 
e=8.85E-12F/m 

0064. The applied voltage to the second conductor 5: 
Va=10 kV 

0065. The applied voltage to the electrode plate 8: 
Vg=6 kV 
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0.066 The distances between the substrates and the elec 
trode plate: 

d1=d2=2 mm 

0067. The areas of the substrate and the electrode plate: 
S1=S2=80000 mm 

0068. In this case, F1-F2=17.7 N 
0069 Assuming that the 426 alloy or 48 alloy is used as 
a material of the electrode plate 8 and its thickness is equal 
to 0.15 mm, it is presumed that the tare weight of the 
electrode plate 8 is equal to about 10 N). Therefore, the 
Coulomb force (F1-F2) is sufficiently larger than the tare 
weight of the electrode plate 8. Consequently, for example, 
by properly setting the direction from the wider width 
portion toward the narrower width portion of the spacer 10, 
the electric potential of the electrode plate 8, the distance 
between the electrode plate 8 and the first Substrate 1, the 
distance between the electrode plate 8 and the second 
substrate 2, and the like, the electrode plate 8 can be held in 
the state where it is in contact with the shoulder portion 13. 
0070. In the embodiment, the phosphor layer 4 is pro 
vided on the second Substrate 2, the first Substrate 1 has the 
electron-emitting devices 3 formed on the Surface which 
faces the Second Substrate 2, and the electric potential of the 
Second conductor 5 is higher than that of the electron 
emitting device 3. Since the electrode plate 8 has been 
defined So as to have a desired electric potential adapted to 
control the electron emitted from the electron-emitting 
device 3 toward the phosphor layer 4 (for example, to 
converge the electron emitted from the electron-emitting 
device 3 or correct its trajectory), the position of the elec 
trode plate 8 for controlling the electron is fixed by the 
shoulder portion (step-forming portion) 13 of the spacer by 
the Coulomb force. 

0071. Therefore, the deviation of the electron beam and 
the deterioration of discharge-resistant performance which 
are caused by the positional deviation of the electrode plate 
8 can be prevented. Thus, the deterioration of image dis 
playing performance can be prevented. 

0.072 The shape of the spacer 10 is not limited to the 
shape in which two prisms having different widths as shown 
in FIGS. 1A, 1B, and 2 are combined but can be properly 
changed. FIGS. 3 and 4 are perspective views showing 
other examples of the spacer 10. In FIGS. 3 and 4, the 
component elements having Substantially the same construc 
tions as those shown in FIGS. 1A and 1B are designated by 
the same reference numerals. 

0073. The shape of the spacer 10 can be set to, for 
example, a shape in which two circular cylinders having 
different diameters as shown in FIG. 3 or, as shown in FIG. 
4, a shape in which although two prisms having different 
widths are combined, its length is shorter than that of the 
spacer 10 shown in FIGS. 1A, 1B, and 2. It is desirable that 
a shape of the positioning hole 11 formed in the electrode 
plate 8 is properly changed in accordance with the shape of 
the spacer 10. 
0.074 The image displaying apparatus shown in FIGS. 
1A, 1B, and 2 can be manufactured by, for example, one of 
the following two methods. FIGS. 5A, 5B, 6A and 6B are 
croSS Sectional views for explaining a first manufacturing 
method. FIGS. 7A, 7B, 8A and 8B are cross sectional views 
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for explaining a second manufacturing method. In FIGS. 5A 
to 8B, the component elements having Substantially the 
same constructions as those shown in FIGS. 1A and 1B are 
designated by the same reference numerals. 
0075) First, the first manufacturing method will be 
described. As shown in FIGS. 5A, 5B, 6A and 6B, in the 
State where a clearance 12 exists between the inside Surface 
of the positioning hole 11 and the narrower width portion 
10a, the narrower width portion 10a is fitted into the 
positioning hole 11, thereby allowing the electrode plate 8 to 
be come into contact with the shoulder portion 13 of the 
spacer 10 (refer to FIGS. 5A and 6A). After the electrode 
plate 8 on which the spacers 10 have been attached is 
positioned and fixed to the first substrate 1 or the second 
Substrate 2, the second Substrate 2 or the first Substrate 1 is 
positioned and fixed to the first substrate 1 or the second 
substrate 2 (refer to FIGS. 5B and 6B). 
0076. The second manufacturing method will now be 
described. As shown in FIGS. 7A, 7B, 8A and 8B, after the 
electrode plate 8 is positioned and fixed to the first substrate 
1 or the second substrate 2 (refer to FIGS. 7A and 8A), the 
narrower width portion 10a is fitted into the positioning hole 
11, thereby allowing the shoulder portion 13 to be come into 
contact with the electrode plate 8. After that, the second 
substrate 2 or the first Substrate 1 is positioned to the 
electrode plate 8 and the spacer 10 and fixed to the first 
substrate 1 or the second substrate 2 (refer to FIGS. 7B and 
8B). 
0077. From a viewpoint of improving working efficiency, 

it is preferable that escaping holes (escaping portion) 18 of 
grip units 17 of the spacer 10 are formed on the electrode 
plate 8 in consideration of the automatization of the assem 
bling work as shown in FIGS. 9A and 9B. 
0078 FIG. 9A is a perspective view for explaining the 
electrode plate 8, Spacer 10, grip units 17, and escaping 
holes 18. FIG.9B is a cross sectional view taken along the 
line 9B-9B in FIG. 9A. In FIG.9B, an alternate long and 
two dashes line shows a state where the spacer 10 and the 
grip units 17 are moved in the direction shown by an arrow 
(a). In FIGS. 9A and 9B, the component elements having 
Substantially the Same constructions as those shown in 
FIGS. 1A and 1B are designated by the same reference 
numerals. 

0079 Explanation will now be supplemented with refer 
ence to FIGS. 9A and 9B. Hitherto, the operation for 
allowing the narrower width portion 10a of the spacer 10 to 
penetrate through the positioning hole 11 of the electrode 
plate 8 has Such a problem that a human load is heavy 
because of a large Working amount and its elaborateneSS. It 
is, therefore, demanded to improve the working efficiency 
by reducing the working load. 

0080. Therefore, a method whereby the grip units 17 
allow the narrower width portion 10a to automatically 
penetrate through the positioning hole 11 in the State where 
the Spacer 10 is gripped is considered. However, when the 
grip units 17 allow the narrower width portion 10a to 
automatically penetrate through the positioning hole 11, if 
the grip units 17 are come into contact with the electrode 
plate 8, a possibility that it is difficult for the grip units 17 
to allow the narrower width portion 10a to penetrate through 
the positioning hole 11 occurs. 
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0081. In the embodiment shown in FIGS. 9A and 9B, 
since the escaping holes 18 of the grip units 17 are formed 
on the electrode plate 8, Such a situation that the grip units 
17 are come into contact with the electrode plate 8 when the 
operation in which the grip units 17 allow the narrower 
width portion 10a to automatically penetrate through the 
positioning hole 11 is executed can be prevented. Conse 
quently, the operation for allowing the narrower width 
portion 10a to penetrate through the positioning hole 11 can 
be automatized and its efficiency can be improved. 
0082 From a viewpoint of improving the working effi 
ciency, it is also preferable that temporary fixing portions 19 
to temporarily fix the spacer 10 and the electrode plate 8 are 
provided at a few points along the longitudinal direction of 
the spacer 10 as shown in FIGS. 10A and 10B in consid 
eration of the working efficiency when the electrode plate 8 
is handled in the state where the spacers 10 have been 
mounted. 

0.083. As an example of a temporary fixing method, it is 
desirable to use a method whereby an inorganic adhesive 
agent is used for the temporary fixing portions 19 in con 
sideration of a Small quantity of degassing and a Small 
amount of adhesive agent is potted by a dispenser or the like. 
FIG. 10A is a perspective view for explaining the electrode 
plate 8, spacer 10, and temporary fixing portions 19. FIG. 
10B is a cross sectional view taken along the line 10B-10B 
in FIG. 10A. In FIGS. 10A and 10B, the component 
elements having Substantially the same constructions as 
those shown in FIGS. 1A and 1B are designated by the same 
reference numerals. 

0084. The constructions shown in the diagrams in the 
embodiments described above are mere examples and the 
invention is not limited to them. For example, the invention 
is not limited to the electron-beam displaying apparatus 
(field-emission display (FED)) but can be also applied to 
other image displaying apparatuses. 
0085. According to the invention, in the manufacturing 
Step, Specifically Speaking, at the time of a thermal Step Such 
as heating, cooling, or the like, Since the Spacer and the 
electrode plate are not fixed, the generation of the StreSS 
caused by the difference between the coefficients of thermal 
expansion of the Spacer and the electrode plate can be 
prevented. Therefore, a risk that the Spacer and the electrode 
plate are broken during the manufacturing Step can be 
reduced. At the time of the operation of the displaying 
apparatus, Since the electrode plate is pressed and fixed to 
the wider width portion of the spacer by the force of the 
electric field, the electrode plate can be easily fixed to the 
predetermined position at an extremely high precision equal 
to a shape precision of the Spacer. 
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0086) This application claims priority from Japanese 
Patent Application No. 2004-237165 filed Aug. 17, 2004, 
which is hereby incorporated by reference herein. 
What is claimed is: 

1. An image displaying apparatus comprising: 

a first Substrate having a first conductor Set as a first 
electric potential; 

a Second Substrate having a Second conductor Set as a 
Second electric potential different from Said first elec 
tric potential; 

an electrode plate arranged between Said first Substrate 
and Said Second SubStrate and Set as a third electric 
potential; and 

a Spacer which has a narrower width portion and a wider 
width portion, penetrates through Said electrode plate at 
Said narrower width portion, fixes Said electrode plate 
in Said wider width portion, and defines a Spacing 
between Said first Substrate and Said Second Substrate, 

wherein the wider width portion of Said Spacer is located 
between Said first Substrate and Said electrode plate and 
the following relation is Satisfied: 

where, 
V1: electric potential difference between the first electric 

potential and the third electric potential 
V2: electric potential difference between the second elec 

tric potential and the third electric potential 
d1: distance between the first Substrate and the electrode 

plate 
d2: distance between the Second Substrate and the elec 

trode plate. 
2. An apparatus according to claim 1, wherein Said first 

Substrate has electron-emitting devices and Said Second 
Substrate has phosphor members each for receiving irradia 
tion of an electron emitted from Said electron-emitting 
device and emitting light. 

3. An apparatus according to claim 2, wherein Said Second 
conductor is a thin film conductor which coverS Said phos 
phor member. 

4. An apparatus according to claim 1, wherein Said 
electrode plate has a though hole though which the narrower 
width portion of Said Spacer penetrates, while Said wider 
width portion does not penetrates though the through hole 
and fixes Said electrode plate. 
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