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(57) ABSTRACT 

In a display device (70, 70A, 80-80G, 90-90F) having a 
display window (73, 81, 93), a magnetic loss layer or layer 
(75, 75A, 88-88C,97-97C) is formed on at least a part of a 
principal Surface of the display window. The magnetic loSS 
layer may be a granular magnetic thin layer which is, for 
example, made of a magnetic Substance of a magnetic 
composition comprising M, X and Y, where M is a metallic 
magnetic material consisting of Fe, Co, and/or Ni, X being 
element or elements other than M and Y, and Y being F, N, 
and/or O. The magnetic loSS layer may be formed in any one 
Selected from mat, lattice, Stripe, and Speck fashions. The 
magnetic loSS layer may be formed in a mesh fashion. 
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LIGHT EMITTING ELEMENT, PLASMA DISPLAY 
PANEL, AND CRT DISPLAY DEVICE CAPABLE OF 

CONSIDERABLY SUPPRESSINGA 
HIGH-FREQUENCY NOISE 

BACKGROUND OF THE INVENTION 

0001. This invention relates to a display device such as a 
light emitting element having a light emitting window, a 
plasma display panel (PDP), and a cathode-ray tube (CRT) 
display device. 
0002. In recent years, highly integrated semiconductor 
devices operable at a high Speed are remarkably wide spread 
and more and more increasingly used. AS active devices 
using the Semiconductor devices, there are known a random 
access memory (RAM), a read-only memory (ROM), a 
microprocessor (MPU), a central processing unit (CPU), and 
an image processor arithmetic logic unit (IPALU), and So on. 
The above-mentioned active devices are improved every 
minute So that an operation Speed and/or a Signal processing 
Speed is rapidly increased. Under the circumstances, an 
electric propagated at a high Speed is accompanied with 
drastic changes in electric Voltage or electric current. Such 
changes constitute a main factor in generation of a high 
frequency noise. 

0003. On the other hand, the reduction in weight, thick 
neSS, and size of electronic components or electronic appa 
ratuses is endlessly making a rapid progreSS. This results in 
a remarkable increase in degree of integration of the Semi 
conductor devices and in density of mounting the electronic 
components to a printed wiring board. In this event, elec 
tronic devices and Signal lines densely integrated or 
mounted are very close to one another. Such high-density 
arrangement, in combination with the increase in Signal 
processing Speed mentioned above, will cause the high 
frequency noise to be readily induced. 
0004 Such a high-frequency noise may be, for example, 
emitted from a light emitting element Such as a laser diode 
for use in an optical pickup for an optical disk drive. This is 
because the laser diode may be operable at a high Speed and 
the laser diode, in this case, emits or radiates not only light 
(infrared rays) but also the high-frequency noise. 
0005. However, in prior art, any measure is not taken for 
the high-frequency noise radiated from the above-mentioned 
light emission element. 
0006. On the other hand, as one of display devices, a 
plasma display panel (hereinafter which will be also referred 
to as “PDP) is known. In the manner which will later be 
described in conjunction with FIG. 12, a conventional 
plasma display panel comprises first and Second glass Sub 
Strates which are opposed to each other with a gap left 
therebetween. The first glass Substrate is disposed at the 
front while the Second glass Substrate is disposed at the rear. 
Accordingly, the first glass Substrate is called a front glass 
Substrate while the Second glass Substrate is called a rear 
glass Substrate. The front glass Substrate and the rear glass 
Substrate have first and Second principal Surfaces, respec 
tively, at opposite sides. A plurality of front electrodes 
extend in a predetermined direction parallel to one another 
and are formed on the first principal Surface of the front glass 
Substrate. Each front electrode is formed as a transparent 
electrode which is made of a transparent material Such as 
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SnO, ITO, or the like. The plurality of front electrodes are 
covered with a first dielectric layer. A plurality of rear 
electrodes extend in a direction perpendicular to the prede 
termined direction parallel to one another and formed on the 
Second principal Surface of the rear glass Substrate. Each rear 
electrode is made, for example, of Ag. The plurality of rear 
electrodes are covered with a Second dielectric layer. A 
plurality of barrier ribs are disposed between the first and the 
Second dielectric layers. 
0007 Such a plasma display panel is called an opposite 
discharge-type plasma display panel. The plasma display 
panel generates discharge rays between the front electrodes 
and the rear electrodes that are observed through the front 
electrodes acting as the transparent electrodes. Accordingly, 
the plasma display panel generates or radiates electromag 
netic waves from all over the panel Surface of the plasma 
display panel in accordance with the principle of its dis 
charge. Those generated electromagnetic waves Serve as 
interference electromagnetic waves in other parts or other 
apparatuses. As a measure for Suppressing the interference 
electromagnetic waves, in the manner which will later be 
described in conjunction with FIG. 13, the front glass 
Substrate is divided into two Sub-Substrates in a thickness 
direction and a conductive mesh is disposed between the two 
Sub-SubStrates. 

0008 However, the measure for Suppressing the interfer 
ence electromagnetic waves with regard to the conventional 
plasma display panel becomes an issue as follows. At first, 
the conventional plasma display panel is disadvantageous in 
that the number of parts is increased and work hours 
required to assemble are also increased because the front 
Substrate is divided into the two Sub-Substrates in the con 
ventional plasma display panel. Secondly, the conductive 
mesh disposed within the front Substrate results in degrading 
an optical characteristic of the PDP. Thirdly, as regards 
absorption of electromagnetic waves in the conductive 
mesh, the conductive mesh has a restricted frequency band 
up to a frequency band of the order of megahertz (MHz) that 
is capable of absorbing the electromagnetic waves. That is, 
the conventional plasma display panel is disadvantageous in 
that the conductive mesh cannot cope with absorption of the 
electromagnetic waves up to a frequency band of the order 
of gigahertz (GHz) which becomes an issue in resent years. 
0009. As another one of the display devices, a cathode 
ray tube (hereinafter which will be also referred to as 
“CRT) display device is known. In the manner known in 
the art, the cathode-ray tube display device is used, for 
example, as a television (TV) picture tube of a television set, 
a monitor for a personal computer, or the like. Originally, a 
cathode-ray tube (CRT) is known as Braun tube or as an 
electron-ray tube. In the manner which will later be 
described in conjunction with FIG. 22, a conventional CRT 
display device comprises a cathode-ray tube or a glass vessel 
having an evacuated Space inside and a deflecting yoke. The 
cathode-ray tube comprises a display panel having an inner 
Surface, fluorescent Substances having a predetermined pat 
tern formed on the inner Surface of the display panel, a 
Shadow mask opposite to the display panel with the fluo 
rescent Substances disposed therebetween, and an electron 
gun. The electron gun radiates an electron beam which 
passes through one of hollow holes of the Shadow mask and 
hits on a position of the fluorescent Substances to make the 
position of the fluorescent Substances emit. 
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0.010 The conventional CRT display device generates or 
radiates interference electromagnetic waves when the elec 
tron beam hits on the position of the fluorescent Substances 
to make the position of the fluorescent Substances emit. AS 
a measure for Suppressing the interference electromagnetic 
waves in the conventional CRT display device, in the 
manner which will later be described in conjunction with 
FIG. 23, a conductive mesh is embedded in the display 
panel in the cathode-ray tube. 

0.011 However, the above-mentioned conventional CRT 
display device provided with the conductive mesh is disad 
Vantageous in that image quality of the CRT display device 
is degraded because the conductive mesh interrupts emission 
in the fluorescent Substances and the conductive mesh has a 
low absorption efficiency of the interference electromag 
netic waves if the conductive mesh has a low arrangement 
density in order to improve the image quality. The above 
mentioned conventional CRT display device provided with 
the conductive mesh is also disadvantageous in that a 
production cost thereof becomes high to embed the conduc 
tive mesh in the display panel. Furthermore, the conductive 
mesh has a frequency band enable to absorb the electro 
magnetic waves that is restricted up to a frequency band of 
the order of MHz. That is, the conventional CRT display 
device provided with the conductive mesh is disadvanta 
geous in that the conductive mesh cannot cope with absorp 
tion of the electromagnetic waves up to a frequency band of 
the order of GHz which becomes an issue in resent years. 

SUMMARY OF THE INVENTION 

0012. It is therefore an object of this invention to provide 
a display device which is capable of Suppressing a high 
frequency noise. 

0013. It is another object of this invention to provide a 
display device of the type described, which is capable of 
achieving the above-mentioned Suppression effect with use 
leSS Space. 

0.014. It is an object of this invention to provide a plasma 
display panel which is capable of effectively absorbing 
interference electromagnetic waves within a frequency band 
between MHZ and GHZ. 

0.015. It is another object of this invention to provide a 
plasma display panel of the type described, in which an 
emission characteristic of the plasma display panel is not 
disturbed. 

0016. It is still another object of this invention to provide 
a plasma display panel of the type described, which has 
Superior quantity production. 

0017. It is an object of this invention to provide a CRT 
display device which is capable of effectively absorbing 
interference electromagnetic waves within a frequency band 
between MHZ and GHZ. 

0.018. It is another object of this invention to provide a 
CRT display device of the type described, in which an 
emission characteristic of the CRT display device is not 
disturbed. 

0019. It is still another object of this invention to provide 
a CRT display device of the type described, which has 
Superior quantity production. 
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0020. Other objects of the present invention will become 
clear as the description proceeds. 
0021 According to a first aspect of the present invention, 
there is provided a display device having a display window 
with a principal Surface. The display device comprises a 
magnetic loSS layer formed on at least a part of the principal 
Surface. 

0022. According to a second aspect of the present inven 
tion, there is provided a light emitting element having a light 
emitting window with a principal Surface. The light emitting 
element comprises a magnetic loSS layer formed on at least 
a part of the principal Surface. 
0023. According to a third aspect of the present inven 
tion, there is provided a plasma display panel having a front 
glass Substrate with an outer Surface. The plasma display 
panel comprises a magnetic loSS layer formed on the outer 
Surface. 

0024. According to a fourth aspect of the present inven 
tion, there is provided a plasma display panel having a front 
glass Substrate with an inner Surface. The plasma display 
panel comprises a magnetic loSS layer formed on the inner 
Surface. 

0025. According to a fifth aspect of the present invention, 
there is provided a cathode-ray tube, (CRT) display device 
comprising a cathode-ray tube having a display panel with 
an inner Surface. The CRT display device comprises a 
magnetic loss layer formed on the inner Surface. 
0026. According to a sixth aspect of the present inven 
tion, there is provided a cathode-ray tube (CRT) display 
device comprising a cathode-ray tube having a display panel 
with an outer surface. The CRT display device comprises a 
magnetic loSS layer formed on the outer Surface. 

BRIEF DESCRIPTION OF THE DRAWING 

0027 FIG. 1 is a schematic view showing a granular 
Structure of M-X-Y magnetic composition; 
0028 FIG. 2A is a schematic sectional view showing a 
Structure of a Sputtering apparatus which was used in 
examples, 

0029 FIG. 2B is a schematic sectional view showing a 
Structure of a vapor deposition apparatus which was used in 
examples, 
0030 FIG. 3 is a graphical view showing a permeability 
frequency response of layer Sample 1 in Example 1, 
0031 FIG. 4 is a graphical view showing a permeability 
frequency response of layer Sample 2 in Example 2, 
0032 FIG. 5 is a graphical view showing a permeability 
frequency response of comparable Sample 1 in Comparable 
Example 1, 
0033 FIG. 6 is a schematic and perspective view of a test 
apparatus for testing a noise Suppressing effect of magnetic 
Samples; 

0034 FIG. 7A is a graphic view showing a transmission 
characteristic of layer Sample 1, 
0035 FIG. 7B is a graphic view showing a transmission 
characteristic of comparable Sample of composite magnetic 
material sheet; 
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0036 FIG. 8A is a distribution constant circuit with a 
length 1 showing a magnetic material as a noise Suppressor; 
0037 FIG. 8B is an equivalent circuit with a unit length 

All of the distribution constant circuit of FIG. 12A; 
0038 FIG. 8C is an equivalent circuit with a length 1 of 
the distribution constant circuit of FIG. 12A; 
0.039 FIG. 9A is a graphic view showing a frequency 
response of an equivalent resistance R of layer Sample 1 in 
Example 1; and 
0040 FIG. 9B is a graphic view showing a frequency 
response of an equivalent resistance R of comparative 
Sample of a composite magnetic material Sheet. 
0041 FIG. 10 is a front view of a light emitting element 
(laser diode) according to an embodiment of this invention; 
0.042 FIG. 11 is a front view of a light emitting element 
(laser diode) according to another embodiment of this inven 
tion; 
0.043 FIG. 12 is an exploded perspective view showing 
a part of a conventional plasma display panel; 
0044 FIG. 13 is an exploded perspective view of a 
conventional front glass Substrate as noise measure for use 
in the conventional plasma display panel illustrated in FIG. 
12; 
004.5 FIG. 14 is an exploded perspective view of a part 
of a plasma display panel according to a first embodiment of 
this invention; 
0.046 FIG. 15 is an exploded perspective view of a part 
of a plasma display panel according to a Second embodiment 
of this invention; 
0047 FIG. 16 is an exploded perspective view of a part 
of a plasma display panel according to a third embodiment 
of this invention; 
0.048 FIG. 17 is an exploded perspective view of a part 
of a plasma display panel according to a fourth embodiment 
of this invention; 
0049 FIG. 18 is an exploded perspective view of a part 
of a plasma display panel according to a fifth embodiment of 
this invention; 
0050 FIG. 19 is an exploded perspective view of a part 
of a plasma display panel according to a Sixth embodiment 
of this invention; 
0051 FIG. 20 is an exploded perspective view of a part 
of a plasma display panel according to a Seventh embodi 
ment of this invention; 
0.052 FIG. 21 is an exploded perspective view of a part 
of a plasma display panel according to an eighth embodi 
ment of this invention; 
0053 FIG. 22 is a sectional view of a conventional 
cathode-ray tube (CRT) display device; 
0.054 FIG.23 is a sectional view of another conventional 
cathode-ray tube (CRT) display device in which a noise 
measure is taken; 

0055 FIG. 24 is a sectional view of a cathode-ray tube 
(CRT) display device according to a first embodiment of this 
invention; 
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0056 FIG. 25 is an expanded sectional view of a neigh 
borhood of a display panel for use in the CRT display device 
illustrated in FIG. 24; 
0057 FIG. 26 is an enlarged perspective view of a part 
of a display panel for use in the display device illustrated in 
FIG. 24; 

0.058 FIG. 27 is a sectional view of a cathode-ray-tube 
(CRT) display device according to a second embodiment of 
this invention; 

0059 FIG. 28 is an enlarged perspective view of a part 
of a display panel for use in the CRT display device 
illustrated in FIG. 27; 
0060 FIG. 29 is an enlarged perspective view of a part 
of a display panel for use in a cathode-ray tube (CRT) 
display device according to a third embodiment of this 
invention; 

0061 FIG. 30 is an enlarged perspective view of a part 
of a display panel for use in a cathode-ray tube (CRT) 
display device according to a fourth embodiment of this 
invention; 

0062 FIG. 31 is an enlarged perspective view of a part 
of a display panel for use in a cathode-ray tube (CRT) 
display device according to a fifth embodiment of this 
invention; 

0063 FIG. 32 is an enlarged perspective view of a part 
of a display panel for use in a cathode-ray tube (CRT) 
display device according to a sixth embodiment of this 
invention; and 

0064 FIG. 33 is an enlarged perspective view of a part 
of a display panel for use in a cathode-ray tube (CRT) 
display device according to a Seventh embodiment of this 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0065. Before the description will be made as to display 
devices according to this invention, the description will be 
at first made to a magnetic loSS layer for use in the display 
devices according to this invention. The magnetic loSS layer 
has granular structure. 

0066 New, description will be made as to granular struc 
ture and production methods of M-X-Y magnetic composi 
tion. 

0067 Referring to FIG. 1 in which schematically shows 
the granular Structure of M-X-Y magnetic composition, 
particles 11 of metallic magnetic material M are uniformly 
or evenly distributed in a matrix 12 consisting of X and Y 
0068 Referring to FIG. 2A, a sputtering apparatus 
shown therein was used for producing Samples in the 
following examples and comparative examples. The Sput 
tering apparatus has a conventional Structure and comprises 
a vacuum container 20, a shutter 21, an atmospheric gas 
Source 22, a Substrate or a glass plate 23, chips 24 (X or 
X-Y), a target 25 (M), an RF power source, and a vacuum 
pump 27. The atmospheric gas Source 22 and the vacuum 
pump 27 are connected to the vacuum container 20. The 
substrate 23 confronts to the target 25 on which chips 24 are 
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disposed. The shutter 21 is disposed in front of the substrate 
21. The RF power source 26 is connected to the target 25. 
0069. Referring to FIG.2B, a vapor deposition apparatus 
shown therein was also used another apparatus for produc 
ing Samples in the following examples and comparative 
examples. The vapor deposition apparatus has a conven 
tional Structure and has vacuum container 20, atmospheric 
gas Source 22, and vacuum pump 27 Similar to the Sputtering 
apparatus but has a crucible 28 including materials (X-Y) in 
place of chips 24, target 25 and RF power source 26. 

EXAMPLE 1. 

0070 A thin layer of M-X-Y magnetic composition was 
made on a glass plate by use of the Sputtering apparatus 
shown in FIG. 2A at a sputtering condition shown in Table 
1. 

TABLE 1. 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Fe (diameter of 100 mm) and 

Al-O chip (120 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0071. The layer sample 1 produced was analyzed by a 
fluorescent X-ray spectroScopy and confirmed as a layer of 
a composition Fe, Al Oz. The layer sample 1 had 2.0 
micrometer (um) in thickness, 530 micro ohm centimeters 
(uS2cm) in DC Specific resistance, 18 Oe in anisotropy field 
(Hk), and 16,800 Gauss in Saturation magnetization (Ms). 
0.072 A percent ratio of the saturation magnetization of 
the layer sample 1 and that of the metallic material M itself 
{Ms(M-X-Y)/Ms(M)}x100 was 72.2%. 
0073. In order to measure a permeability frequency 
response, the layer Sample 1 was formed in a ribbon like 
form and inserted in a coil. Under application of a bias 
magnetic field, an impedance variation of the coil was 
measured in response to frequency change of AC current 
applied to the coil. The measurement was Several times for 
different values of the bias magnetic field. From the mea 
Sured impedance variation in response to frequency varia 
tion, the permeability frequency response (u"-f response) 
was calculated and is shown in FIG. 3. It will be noted from 
FIG. 3 that the imaginary part of relative permeability has 
a high peak or the maximum value (u") and rapidly falls 
either Side of the peak. The natural resonance frequency 
(f(u")) showing the maximum value (u") is about 700 
MHz. From the u"-fresponse, a relative bandwidth bwr was 
determined as a percentage ratio of bandwidth between two 
frequency points which shows the imaginary part of relative 
permeability as a half value u"so of the maximum value 
At", to center frequency of Said bandwidth. The relative 
bandwidth bwr was 148%. 

EXAMPLE 2 

0.074. In a condition similar to that in Example 1 but 
using of 150 Al-O chips, a layer Sample 2 was formed on 
a glass plate. 
0075. The layer sample 2 produced was analyzed by a 
fluorescent X-ray spectroScopy and confirmed as a layer of 
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a composition FeAl-O. The layer Sample 2 had 1.2 
micrometer (um) in thickness, 2400 micro ohm centimeters 
(uS2cm) in DC Specific resistance, 120 Oe in anisotropy 
field (Hk), and 9600 Gauss in saturation magnetization (Ms). 
It will be noted that layer sample 2 is higher than layer 
Sample 1 in the Specific resistance. 
0076 A percent ratio of the Saturation magnetization of 
the layer sample 2 and that of the metallic material M itself 
{Ms(M-X-Y)/Ms(M)x100 was 44.5%. 
0077. The u"-f response of layer sample 2 was also 
obtained in the Similar manner as in Example 1 and shows 
in FIG. 4. It is noted that the peak has also a high value 
Similar to that in layer Sample 1. However, the frequency 
point at the peak, or the natural resonance frequency is about 
1 GHz and the imaginary part of relative permeability 
gradually falls either Side of the peak So that the u"-f 
response has a broadband characteristic. 
0078. A relative bandwidth bwr of layer sample 2 was 
also confirmed as 181% by the similar way as in Example 1. 

COMPARATIVE EXAMPLE 1. 

0079. In a condition similar to that in Example 1 but 
using of 90 Al-O chips, a comparative Sample 1 was formed 
on a glass plate. 
0080. The comparative sample 1 produced was analyzed 
by a fluorescent X-ray spectroscopy and confirmed as a layer 
of a composition FesAlOs. The comparative sample 1 had 
1.2 micrometer (um) in thickness, 74 micro ohm centimeters 
(uS2cm) in DC Specific resistance, 22 Oe in anisotropy field 
(Hk), 18,800 Gauss in saturation magnetization (Ms), and 
85.7% in a percent ratio of the Saturation magnetization of 
the comparative sample 1 and that of the metallic material M 
itself Ms(M-X-Y)/Ms(M)x100, and was 44.5%. 
0081. The u"-f response of comparative sample 1 was 
also obtained in the Similar manner as in Example 1, and is 
shown in FIG. 5. It will be noted from FIG. 5 that the 
imaginary part u" of relative permeability of the comparative 
Sample 1 has a high peak at a frequency about 10 MHZ but 
rapidly reduces at the higher frequency range than 10 MHz. 
It can be Supposed that this reduction is caused by generation 
of eddy current due to the lower Specific resistance. 

COMPARATIVE EXAMPLE 2 

0082 In a condition similar to that in Example 1 but 
using of 200 Al-O chips, a comparative Sample 2 was 
formed on a glass plate. 
0083. The comparative sample 2 produced was analyzed 
by a fluorescent X-ray spectroscopy and confirmed as a layer 
of a composition Feo Al-Oz. The comparative sample 2 
had 1.3 micrometer (um) in thickness, 10,500 micro ohm 
centimeters (u2cm) in DC Specific resistance. 
0084. The magnetic characteristic of comparative sample 
1 exhibited Superparamagnetism. 

EXAMPLE 4 

0085. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by the reactive Sputtering method 
using the Sputtering apparatus shown in FIG. 2A at a 
Sputtering condition shown in Table 2. The partial preSSure 
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ratio of N was 20%. The thin layer was heat-treated at a 
temperature of 300° C. for two hours in vacuum under 
magnetic field and obtained a layer Sample 4. 

TABLE 2 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Ar + N2 gas 
Electric Power RF 

Targets Fe (diameter of 100 mm) and 
Al chip (150 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0.086 The properties of layer sample 4 are show in Table 
3. 

TABLE 3 

Layer thickness 1.5 lim 
{Ms(M-X-Y)/Ms(M)} x 100 51.9% 
Fl"max 52O 
f(e"max) 830 MHz 
bwr 175%, 

EXAMPLE 5 

0087. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the Sputtering apparatus 
shown in FIG. 2A at a sputtering condition shown in Table 
4. The thin layer was heat-treated at a temperature of 300 
C. for two hours in vacuum under magnetic field and 
obtained a layer Sample 5. 

TABLE 4 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Co (diameter of 100 mm) and 

Al2O3 chip (130 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0088. The properties of layer sample 5 are show in Table 
5. 

TABLE 5 

Layer thickness 1.1 tim 
{Ms(M-X-Y)/Ms(M)} x 100 64.7% 
f"max 850 
f(e"max) 800 MHz 
bwr 157% 

EXAMPLE 6 

0089. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by the reactive Sputtering method 
using the Sputtering apparatus shown in FIG. 2A at a 
Sputtering condition shown in Table 6. The partial pressure 
ratio of N was 10%. The thin layer was heat-treated at a 
temperature of 300° C. for two hours in vacuum under 
magnetic field and obtained a layer Sample 6. 
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TABLE 6 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Ar + N2 gas 
Electric Power RF 
Targets Co (diameter of 100 mm) and 

Al chip (170 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0090 The properties of layer sample 6 are show in Table 
7. 

TABLE 7 

Layer thickness 1.2 tim 
{Ms(M-X-Y)/Ms(M)} x 100 32.7% 
f"max 350 
f(t"max) 1 GHz 
bwr 191% 

EXAMPLE 7 

0091 A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the Sputtering apparatus 
shown in FIG. 2A at a sputtering condition shown in Table 
8. The thin layer was heat-treated at a temperature of 300 
C. for two hours in vacuum under magnetic field and 
obtained a layer Sample 7. 

TABLE 8 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Ni(diameter of 100 mm) and 

Al2O3 chip (140 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0092. The properties of layer sample 4 are show in Table 
9. 

TABLE 9 

Layer thickness 1.7 tim 
{Ms(M-X-Y)/Ms(M)} x 100 58.2% 
Fl"max 28O 
f("max) 240 MHz 
bwr 169% 

EXAMPLE 8 

0093. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by the reactive Sputtering method 
using the Sputtering apparatus shown in FIG. 2A at a 
Sputtering condition shown in Table 10. The partial preSSure 
ratio of N was 10%. The thin layer was heat-treated at a 
temperature of 300° C. for two hours in vacuum under 
magnetic field and obtained a layer Sample 8. 

TABLE 10 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Ar + N2 gas 
Electric Power RF 
Targets Ni(diameter of 100 mm) and 

Al chip (100 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 
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0094. The properties of layer sample 10 are show in Table 
11. 
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TABLE 15-continued 

Fl"max 92O 
f(t"max) 1.2 GHz 
bwr 182% 

TABLE 11 

Layer thickness 1.3 lim 
{Ms(M - X-Y)/Ms(M)} x 100 76.2% 
f"max 410 
f(e"max) 17O MHz 
bwr 1.58% 

EXAMPLE 9 

0.095 A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the Sputtering apparatus 
shown in FIG. 2A at a sputtering condition shown in Table 
12. The thin layer Was heat-treated at a temperature of 300 
C. for two hours in vacuum under magnetic field and 
obtained a layer Sample 9. 

EXAMPLE 11 

0099. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the Sputtering apparatus 
shown in FIG. 2A at a sputtering condition shown in Table 
16. The thin layer was heat-treated at a temperature of 300 
C. for two hours in vacuum under magnetic field and 
obtained a layer Sample 11. 

TABLE 16 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Fe (diameter of 100 mm) and 

HfO chip (100 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

TABLE 12 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Fe (diameter of 100 mm) and 

TiO, chip (150 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0096. The properties of layer sample 9 are show in Table 
13. 

TABLE 13 

Layer thickness 1.4 lim 
{Ms(M - X-Y)/Ms(M)} x 100 43.6% 
Fl"max 92O 
f(e"max) 1.5 GHz 
bwr 188% 

EXAMPLE 10 

0097. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by the reactive Sputtering method 
using the Sputtering apparatus shown in FIG. 2A at a 
Sputtering condition shown in Table 14. The partial pressure 
ratio of O. was 15%. The thin layer was heat-treated at a 
temperature of 300° C. for two hours in vacuum under 
magnetic field and obtained a layer Sample 10. 

TABLE 1.4 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Ar + O. gas 
Electric Power RF 
Targets Fe (diameter of 100 mm) and 

Si chip (130 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0098. The properties of layer sample 10 are show in Table 
15. 

TABLE 1.5 

1.5 tim 
55.2% 

Layer thickness 
{Ms(M - X-Y)/Ms(M)} x 100 

0100. The properties of layer sample 11 are show in Table 
17. 

TABLE 1.7 

Layer thickness 1.8 um 
{Ms(M - X-Y)/Ms(M)} x 100 77.4% 
f"max 18OO 
f(t"max) 450 MHz 
bwr 171% 

EXAMPLE 12 

0101. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the Sputtering apparatus 
shown in FIG. 2A at a sputtering condition shown in Table 
18. The thin layer was heat-treated at a temperature of 300 
C. for two hours in vacuum under magnetic field and 
obtained a layer Sample 12. 

TABLE 1.8 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Fe (diameter of 100 mm) and 

BN chip (130 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0102) The properties of layer sample 12 are show in Table 
19. 

TABLE 1.9 

Layer thickness 1.9 um 
{Ms(M - X-Y)/Ms(M)} x 100 59.3% 
Fl"max 950 
f("max) 680 MHz 
bwr 185% 

EXAMPLE 13 

0103) A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the Sputtering apparatus 
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shown in FIG. 2A at a sputtering condition shown in Table 
20. The thin layer was heat-treated at a temperature of 300 
C. for two hours in vacuum under magnetic field and 
obtained a layer Sample 13. 

TABLE 2.0 

Vacuum degree before sputtering <1 x 10 Torr 
Atmosphere Argas 
Electric Power RF 
Targets Feso,Coso (diameter of 100 mm) and 

Al2O3 chip (130 pieces) 
(chip size: 5 mm x 5 mm x 2 mm) 

0104. The properties of layer sample 13 are show in Table 
21. 

TABLE 21 

Layer thickness 1.6 lim 
{Ms(M - X-Y)/Ms(M)} x 100 59.3% 
Fl"max 720 
f(e"max) 11 GHz 
bwr 18.0% 

EXAMPLE 1.4 

0105. A thin layer of M-X-Y magnetic composition was 
made on a glass plate by using the vapor deposition appa 
ratus shown in FIG. 2B at a condition shown in Table 22. 
The thin layer was heat-treated at a temperature of 300 C. 
for two hours in vacuum under magnetic field and obtained 
a layer Sample 14. 

TABLE 22 

<1 x 10 Torr 
O, at 3.0 sccm 
Fe and Al 

Vacuum degree before sputtering 
Atmosphere flowing rate 
Elements in crucible 28 and 29 

0106 The properties of layer sample 14 are show in Table 
23. 

TABLE 23 

Layer thickness 1.1 tim 
{Ms(M - X-Y)/Ms(M)} x 100 41.8% 
Fl"max 590 
f(e"max) 520 MHz 
bwr 190% 

0107 Now, description will be made as to tests relating 
to noise Suppressing effect of Sample layerS and comparative 
Samples, using a test apparatus shown in FIG. 6. 
0108) A test piece was layer sample 1 with dimensions of 
20 mmx20mmx2.0 lim. For a comparison, a sheet of known 
composite magnetic material having dimensions of 20 
mmx20 mmx1.0 mm. The composite magnetic material 
comprising polymer and flat magnetic metal powder dis 
persed in the polymer. The magnetic metal powder com 
prises Fe, Al and Si. The composite magnetic material has a 
permeability distribution in quasi-microwave range and has 
the maximum value of the imaginary part of relative per 
meability at a frequency about 700 MHz. Table 24 shows 
magnetic properties of both of the test piece and compara 
tive test piece. 
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TABLE 24 

Layer sample 1 Comparative test piece 

u"/700 MHz about 1800 about 3.0 
bwr 148 196 

0109 As seen from Table 24, the layer sample 1 is about 
600 times more than comparative test piece in the maximum 
value of the imaginary part of relative permeability. Since 
the noise Suppressing effect is generally evaluated from a 
value of a product (u"x8) of the maximum value u" of 
the imaginary part of relative permeability and thickness of 
the piece Ö, the thickness of the comparative test piece of the 
composite magnetic material sheet was Selected 1 mm So 
that the both of test pieces have the similar values of 
"maxö). 

0110 Referring to FIG. 6, the test apparatus comprises a 
micro-strip line 61 having two ports, coaxial cableS 62 
connected to the two ports, and a network analyzer (not 
shown) connected across the two ports. The micro-strip line 
61 has a line length of 75 mm and a characteristic impedance 
of 50 ohms. The test piece 63 was disposed at a region 64 
on the micro-strip line 61 and the transmission characteristic 
S21 was measured. The frequency response of S21 are 
shown in FIGS. 11A and 11B for layer sample 1 and the 
comparative Sample, respectively. 

0111. With respect to use of layer sample 1, it will be 
noted from FIG. 7A that S21 reduces above 100 MHz, 
becomes to the minimum of -10 dB at a frequency of 2 GHz 
and then increases above 2 GHz. On the other hand, with 
respect to use of comparative Sample, it will be noted from 
FIG. 7B that S21 gradually reduces and becomes to the 
minimum of -10 dB at a frequency of 3 GHz. 
0112 The results demonstrate that S21 is dependent on 
the frequency distribution of the permeability and that the 
noise Suppressing effect is dependent on the product of 
"maxö). 

0113 Now, providing that the magnetic sample forms a 
distribution constant circuit having a length of 1 as shown in 
FIG. 8A, an equivalent circuit was calculated for a unit 
length of Al from transmission characteristics S11 and S21, 
as shown in FIG. 8B. Then, the equivalent circuit for the 
length l was obtained from the equivalent circuit for the unit 
length Al, as shown in FIG. 8C. The equivalent circuit of the 
magnetic Sample comprises Series inductance L and resis 
tance R and parallel capacitance C and conductance G, as 
shown in FIG. 8C. From this, it will be understood that the 
change of transmission characteristic of the micro-Strip line 
caused due to disposition of the magnetic Substance on the 
micro-strip line is mainly determined by the equivalent 
resistance R added in Series. 

0114. In view of the above, a frequency response of the 
equivalent resistance R was measured. The measured data 
were shown in FIGS. 9A and 9B for the layer sample 1 and 
the comparative Sample, respectively. It will be noted from 
these figures that the equivalent resistance R gradually 
reduces in the quasi-microwave range and is about 60 ohms 
at about 3 GHz. It is seen that the frequency dependency of 
the equivalent resistance R is different from that of the 
imaginary part of relative permeability which has the maxi 
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mum value at about 1 GHz. It will be supposed that this 
difference will be based on the gradual increase of a ratio of 
the product and the Sample length to the wavelength. 
0115 Referring to FIG. 10, description will be made of 
a display device according to an embodiment of this inven 
tion. The illustrated display device exemplifies a light emit 
ting element 70. The illustrated light emitting element 70 is 
a laser diode for use in an optical pickup for an optical disk 
drive. 

0116. The light emitting element (laser diode) 70 com 
prises a base 71, a laser diode chip 72 mounted on the base 
71, a resinous light emitting window 73 attached to the base 
71 so as to cover the laser diode chip 71, and three legs 74 
extending from the base in the opposite direction to the light 
emitting window 73. The light emitting window 73 serves as 
a display window of the display device. The light emitting 
window 73 has a principal Surface 73a. 
0117. In the light emitting element (laser diode) 70 hav 
ing Such a structure, according to the first embodiment of 
this invention, a magnetic loss layer or film 75 is formed on 
a lower part (the base 71 side) of the principal surface 73a 
of the light emitting window 73. In the example being 
illustrated, the magnetic loss layer 75 is formed in a mesh 
fashion. In other words, the magnetic loss layer 75 is a 
meshed magnetic loSS layer. 
0118. The reason why the meshed magnetic loss layer 75 
is formed on the lower part of the principal Surface 73a of 
the light emitting window 73 is that a laser beam emitted 
from the laser diode chip 72 is not interrupted by the meshed 
magnetic loSS layer 75 to pass through the light emitting 
window 73. 

0119) As the meshed magnetic loss layer 75, a granular 
magnetic thin layer or film may be used in the manner which 
is described above. Such a granular magnetic thin layer may 
be manufactured by using Sputtering process, vapor depo 
Sition process, or reactive Sputtering process. In other words, 
the granular magnetic thin layer may be a Sputtered film 
formed by the Sputtering proceSS or the reactive Sputtering 
proceSS or a vapor-deposited film formed by the vapor 
deposition process. Upon manufacturing the granular mag 
netic thin layer, the above-mentioned Sputtered film or the 
above-mentioned vapor-deposited film are really heat 
treated at a predetermined temperature for a predetermined 
time interval in Vacuum under magnetic field. 
0120 In the above-mentioned embodiment of this inven 
tion, inasmuch as it is necessary to form the magnetic loSS 
layer (granular magnetic thin layer) 75 in the mesh fashion, 
Such a meshed magnetic loSS layer may be a Sputtered film 
formed by the Sputtering process using a mask, a vapor 
deposited film formed by the vapor deposition proceSS using 
a mask, or a crosshatched film formed by croSShatching a 
magnetic loSS wire made of a granular magnetic material. 
0121 The present inventors already confirmed in an 
experiment that the granular magnetic thin layer formed in 
the manner as described above has a very large magnetic 
loSS in a high frequency within the frequency band between 
several tens of MHz and several GHz, although the granular 
magnetic thin layer has a thin film thickness of, for example, 
2.0 um or less. 
0122) In addition, the present inventors already con 
firmed in an experiment that the granular magnetic thin 
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layer, which has dispersion of an imaginary part (i.e., a 
"magnetic loss term') u" of relative permeability in a 
quasi-microwave band, according to this invention has a 
high-frequency noise Suppression effect which is equivalent 
to that in a conventional complex magnetic sheet having a 
thickness of about five hundreds times as large as a thickness 
of the granular magnetic thin layer. Accordingly, the granu 
lar magnetic thin layer according to this invention is in 
prospect as a magnetic Substance adapted for use in Sup 
pression of electromagnetic interference (EMI) in, for 
example, a Semiconductor integrated element which is oper 
able at a high-speed clock of about 1 GHz. 
0123. Although examples manufactured by using the 
Sputtering process using the mask, the vapor deposition 
process, or the reactive Sputtering proceSS are exemplifies as 
methods of manufacturing the granular magnetic thin layers 
in the embodiment of this invention, other manufacturing 
methods Such as Vacuum deposition process, ion beam 
deposition process, or gas deposition process may be used 
upon forming the granular magnetic thin layers. Manufac 
turing methods may be not restricted if the methods can 
uniformly form the magnetic loSS layer according to this 
invention. 

0.124. In addition, although the heat treatment after layer 
production is carried out in vacuum under magnetic field in 
the above-mentioned embodiment, the heat treatment after 
layer production is not necessary if the granular magnetic 
thin layer is a layer which is formed by the gas deposition 
process and which has a composition or a layer production 
method where performance of this invention is obtained. 
0.125 Furthermore, although the laser diode is exempli 
fied as the light emitting element 70 and the magnetic loSS 
layer 75 is formed on the principal surface 73a of the light 
emitting window 73 of the later diode in the above-men 
tioned embodiment, the display device may be a infrared I/O 
unit of a remote controller and the magnetic loSS layer may 
be formed on a principal Surface of a light emitting window 
thereof. The display device may be a liquid crystal display 
device of an active-matrix type comprising a plurality of thin 
layer transistors (TFTS) and the magnetic loss layer may be 
formed on a principal Surface of a display window thereof. 
In addition, although the meshed magnetic loSS layer 75 is 
formed on a part of the principal Surface 73a of the light 
emitting window 73 in the light emitting element 70 in the 
above-mentioned embodiment, the meshed magnetic loSS 
layer may be, for example, formed on all over the principal 
surface 73a of the light emitting window 73. The magnetic 
loSS layer may be formed in a Stripe fashion, a lattice 
fashion, or a checker fashion in place of the mesh fashion. 
At any rate, the magnetic loSS layer may be formed with 
Space. Although the description is exemplified in the above 
mentioned embodiment in a case where the magnetic loSS 
layer 75 of the light emitting element 70 is formed in the 
mesh fashion, as shown in FIG. 11, a sheet-like magnetic 
loss layer 75A of a light emitting element 70A may cover, in 
a case of forming the magnetic loSS layer in only the lower 
part of the principal surface 73a of the light emitting window 
73, all of the lower part of the principal surface 73a of the 
light emitting window 73 so that the laser beam emitted form 
the laser diode chip 72 is not intercepted to pass though the 
light emitting window 73. 
0.126 In addition, although the description is exemplified 
in a case where the magnetic loSS layer 75 is the granular 
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magnetic thin layer in the above-mentioned embodiment, 
the magnetic loss layer 75 may not be restricted to the 
granular magnetic thin layer and may be any layer having a 
very large magnetic loSS in a high frequency within the 
frequency band between several tens of MHz and several 
GHZ. 

0127. Referring to FIG. 12, the description will proceed 
to a conventional plasma display panel (PDP) 80' used as 
one of the display devices. The plasma display panel 80' 
comprises first and second glass substrates 81 and 82 which 
are opposed to each other with a gap left therebetween. The 
first glass substrate 81 is disposed at the front while the 
Second glass Substrate 82 is disposed at the rear. Accord 
ingly, the first glass Substrate 81 is called a front glass 
Substrate while the Second glass Substrate 82 is called a rear 
glass Substrate. The front glass Substrate 81 serves as the 
display window. The front glass substrate 81 and the rear 
glass substrate 82 have front and rear inner surfaces 81a and 
82a, respectively, at opposite inner Sides and front and rear 
outer surfaces 81b and 82b, respectively, at opposite outer 
sides. A plurality of front electrodes 83 extend in a prede 
termined direction parallel to one another and are formed on 
the front inner Surface 81a of the front glass substrate 81 in 
strips. Each front electrode 83 is formed as a transparent 
electrode which is made of a transparent material Such as 
SnO, ITO, or the like. The plurality of front electrodes 83 
are covered with a first dielectric layer 84. A plurality of rear 
electrodes 85 extend in a direction perpendicular to the 
predetermined direction parallel to one another and formed 
on the rear inner Surface 82a of the rear glass Substrate 82 
in Strips. Each rear electrode 85 is made, for example, of Ag. 
The plurality of rear electrodes 85 are covered with a second 
dielectric layer 86. A plurality of barrier ribs 87 are disposed 
between the first and the second dielectric layers 84 and 85. 
0128 Dischargeable rare gas (not shown) is enclosed in 
the Space between the front and the rear glass Substrates 81 
and 82 with the circumference sealed tightly. The space is 
partitioned into a plurality of partial Spaces by the barrier 
ribs, as shown in FIG. 12. The dischargeable rare gas 
generates a lot of ultraViolet rays on discharging. 

0129. Such a plasma display panel 80' is called an oppo 
Site discharge-type plasma display panel. The plasma dis 
play panel 80' generates discharge rays between the front 
electrodes 84 and the rear electrodes 85 that are observed 
through the front electrodes 83 acting as the transparent 
electrodes. Accordingly, the plasma display panel 80' gen 
erates or radiates electromagnetic waves from all over the 
panel Surface of the plasma display panel 80' in accordance 
with the principle of its discharge. Those generated electro 
magnetic waves Serve as interference electromagnetic waves 
in other parts or other apparatuses. As a measure for Sup 
pressing the interference electromagnetic waves, as illus 
trated in FIG. 13, a front glass substrate 81" is divided into 
two Sub-Substrates 811" and 812' in a thickness direction and 
a conductive mesh 88" is disposed or sandwiched between 
the two Sub-Substrates 811" and 812'. 

0130 However, the measure for Suppressing the interfer 
ence electromagnetic waves with regard to the conventional 
plasma display panel becomes an issue as follows. At first, 
the conventional plasma display panel is disadvantageous in 
that the number of parts is increased and work hours 
required to assemble are also increased because the front 
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Substrate 81" is divided into the two Sub-Substrates 811" and 
812' in the conventional plasma display panel. Secondly, the 
conductive mesh 88" disposed within the front Substrate 81 
results in degrading an optical characteristic of the PDP. 
Thirdly, as regards absorption of electromagnetic waves in 
the conductive mesh 88, the conductive mesh 88" has a 
restricted frequency band up to a frequency band of the order 
of MHz that is capable of absorbing the electromagnetic 
waves. That is, the conventional plasma display panel is 
disadvantageous in that the conductive mesh 88" cannot cope 
with absorption of the electromagnetic waves up to a fre 
quency band of the order of GHz which becomes an issue in 
resent years, as mentioned in the preamble of the instant 
Specification. 
0131 Referring to FIG. 14, the description will proceed 
to a plasma display panel (PDP) 80 according to a first 
embodiment of this invention. The plasma display panel 80 
is similar in Structure and operation to the conventional 
display panel 80' illustrated in FIG. 12 except that the 
plasma display panel 80 further comprises a magnetic loSS 
layer 88. 
0132) The magnetic loss layer 88 is formed on the front 
outer surface 81b of the front substrate 81. In the example 
being illustrated, the magnetic loSS layer 88 is formed in a 
mat fashion. In other words, the magnetic loss layer 88 is a 
sheet-like magnetic loSS layer for covering a whole Surface 
of the front outer Surface 81b of the front Substrate 81. 

0133) The sheet-like magnetic loss layer 88 is made of a 
magnetic Substance of a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 
0.134. In the example being illustrated, the sheet-like 
magnetic loSS layer 88 is a layer of a composition 
Fe, Ali O1, as exemplified by the above-mentioned 
Example 1. The sheet-like magnetic loss layer 88 having the 
last-mentioned composition has a Superior absorption char 
acteristic of electromagnetic waves in a frequency band, in 
particular, between a frequency band of MHz and a fre 
quency band of GHZ and can efficiently SuppreSS the elec 
tromagnetic waves in the above-mentioned frequency band 
generated from the PDP 80. 
0135) In addition, inasmuch as the sheet-like magnetic 
loSS layer 88 is combination having an extremely large 
magnetic loSS, it is possible to particularly thin the magnetic 
loss layer 88 in comparison with a conventional sheet-like 
wave absorber. Accordingly, the sheet-like magnetic loSS 
layer 88 may have a thickness of several tens of microns or 
less. At about 3 GHZ, the absorption characteristic of the 
electromagnetic waves in the sheet-like magnetic loSS layer 
88 has an absorption effect of the electromagnetic waves by 
nine through twelve decibels in all areas of a display Surface 
thereof in comparison with a case of only the glass Substrate 
like in the conventional PDP illustrated in FIG. 12. A 
method of manufacturing the sheet-like magnetic loSS layer 
88 may be Sputtering process or vapor deposition process. In 
addition, the sheet-like magnetic loss layer 88 may be 
formed by a layer production process except for the above 
mentioned Sputtering process, for example, by chemical 
vapor deposition (CVD) process or the like. 
0.136. In the manner which is described above, it is 
possible to easily introduce a fabrication process of the 
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above-mentioned sheet-like magnetic loSS layer 88 into a 
whole fabrication process of the PDP 80. 
0137 Referring to FIG. 15, the description will proceed 
to a plasma display panel (PDP) 80A according to a second 
embodiment of this invention. The plasma display panel 80A 
is similar in Structure and operation to the plasma display 
panel 80 illustrated in FIG. 14 except that the sheet-like 
magnetic loss layer 88 is formed on the front inner surface 
81a of the front Substrate 81 in lieu of the front outer Surface 
81b of the front substrate 81. With this structure, the plasma 
display panel 80A has similar merits to the plasma display 
panel 80 illustrated in FIG. 14. 
0138 Referring to FIG. 16, the description will proceed 
to a plasma display panel (PDP) 80B according to a third 
embodiment of this invention. The plasma display panel 80B 
is similar in Structure and operation to the plasma display 
panel 80 illustrated in FIG. 14 except that the magnetic loss 
layer is modified from that illustrated in FIG. 14 as will later 
become clear. The magnetic loSS layer is therefore depicted 
at 88A. 

0.139. The magnetic loss layer 88A is formed in a lattice 
fashion. In other words, the magnetic loss layer 88A is a 
latticed magnetic loSS layer. The latticed magnetic loSS layer 
88A may preferably be arranged So as to correlate arrange 
ment of the front electrodes 83 and arrangement of the rear 
electrodes 85. 

0140. The latticed magnetic loss layer 88A is made of a 
magnetic Substance which is Similar to that of the sheet-like 
magnetic loss layer 88 illustrated in FIG. 14. The latticed 
magnetic loSS layer 88A has a Superior absorption charac 
teristic of electromagnetic waves in a frequency band, in 
particular, between a frequency band of MHz and a fre 
quency band of GHZ and can efficiently Suppress the elec 
tromagnetic waves in the above-mentioned frequency band 
generated from the PDP 80B. In addition, inasmuch as the 
magnetic loSS layer 88A is combination having an extremely 
large magnetic loSS, it is possible to particularly thin the 
latticed magnetic loSS layer 88A in comparison with a 
conventional sheet-like wave absorber. Accordingly, the 
latticed magnetic loSS layer 88A may have a thickness of 
several tens of microns or less. At about 3 GHZ, the 
absorption characteristic of the electromagnetic waves in the 
latticed magnetic loss layer 88A has an absorption effect of 
the electromagnetic waves by nine through eleven decibels 
in all areas of a display Surface thereof in comparison with 
a case of only the glass Substrate like in the conventional 
PDP 80' illustrated in FG, 12. 

0.141. A method of manufacturing the latticed magnetic 
loSS layer 88A may be Sputtering process using a mask or a 
combination of the Sputtering proceSS and patterning pro 
ceSS. In addition, the latticed magnetic loSS layer 88A may 
be formed by a layer production proceSS except for the 
above-mentioned Sputtering process, for example, by chemi 
cal vapor deposition (CVD) process or the like. 
0142. In the manner which is described above, it is 
possible to easily introduce a fabrication process of the 
above-mentioned latticed magnetic loSS layer 88A into a 
whole fabrication process of the PDP 80B. 
0143 Referring to FIG. 17, the description will proceed 
to a plasma display panel (PDP) 80C according to a fourth 
embodiment of this invention. The plasma display panel 80C 
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is similar in Structure and operation to the plasma display 
panel 80B illustrated in FIG. 16 except that the latticed 
magnetic loss layer 88A is formed on the front inner surface 
81a of the front Substrate 81 in lieu of the front outer Surface 
81b of the front substrate 81. With this structure, the plasma 
display panel 80C has similar merits to the plasma display 
panel 80B illustrated in FIG. 16. 
0144. Referring to FIG. 18, the description will proceed 
to a plasma display panel (PDP) 80D according to a fifth 
embodiment of this invention. The plasma display panel 
80D is similar in structure and operation to the plasma 
display panel 80B illustrated in FIG. 16 except that the 
magnetic loss layer is modified from that illustrated in FIG. 
16 as will later become clear. The magnetic loSS layer is 
therefore depicted at 88 B. 
0145 The magnetic loss layer 88B is formed in a stripe 
fashion. In other words, the magnetic loss layer 88B is a 
Striped magnetic loSS layer. With this structure, the plasma 
display panel 80D has similar merits to the plasma display 
panel 80B illustrated in FIG. 16. 
0146 Referring to FIG. 19, the description will proceed 
to a plasma display panel (PDP) 80E according to a sixth 
embodiment of this invention. The plasma display panel 80E 
is similar in Structure and operation to the plasma display 
panel 80D illustrated in FIG. 18 except that the striped 
magnetic loss layer 88B is formed on the front inner surface 
81a of the front Substrate 81 in lieu of the front outer Surface 
81b of the front substrate 81. With this structure, the plasma 
display panel 80E has similar merits to the plasma display 
panel 80D illustrated in FIG. 18. 
0147 Referring to FIG. 20, the description will proceed 
to a plasma display panel (PDP) 80F according to a seventh 
embodiment of this invention. The plasma display panel 80F 
is similar in Structure and operation to the plasma display 
panel 80 illustrated in FIG. 14 except that the magnetic loss 
layer is modified from that illustrated in FIG. 14 as will later 
become clear. The magnetic loSS layer is therefore depicted 
at 88C. 

0.148. The magnetic loss layer 88C is formed in a speck 
fashion. In other words, the magnetic loss layer 88C is a 
Specked magnetic loSS layer. The Specked magnetic loSS 
layer 88C may preferably be arranged so as to correlate 
arrangement of the front electrodes 83 and arrangement of 
the rear electrodes 85. 

014.9 The specked magnetic loss layer 88C is made of a 
magnetic Substance which is Similar to that of the sheet-like 
magnetic loss layer 88 illustrated in FIG. 14. The specked 
magnetic loSS layer 88C has a Superior absorption charac 
teristic of electromagnetic waves in a frequency band, in 
particular, between a frequency band of MHz and a fre 
quency band of GHZ and can efficiently SuppreSS the elec 
tromagnetic waves in the above-mentioned frequency band 
generated from the PDP 80F. In addition, inasmuch as the 
Specked magnetic loSS layer 88C is combination having an 
extremely large magnetic loSS, it is possible to particularly 
thin the Specked magnetic loSSlayer 88C in comparison with 
a conventional sheet-like wave absorber. Accordingly, the 
Specked magnetic loSS layer 88C may have a thickness of 
several tens of microns or less. At about 3 GHz, the 
absorption characteristic of the electromagnetic waves in the 
Specked magnetic loSS layer 88C has an absorption effect of 
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the electromagnetic waves by nine through twelve decibels 
in all areas of a display Surface thereof in comparison with 
a case of only the glass Substrate like in the conventional 
PDP 80' illustrated in FG, 12. 

0150. A method of manufacturing the specked magnetic 
loSS layer 88C may be Sputtering process using a mask or a 
combination of the Sputtering proceSS and patterning pro 
ceSS. The method of manufacturing the Specked magnetic 
loSS layer 88C may be vapor deposition process using a 
mask or a combination of the vapor deposition process and 
patterning process. In addition, the method of manufacturing 
the Specked magnetic loSS layer 88C may be a Screen 
printing using a mask. Furthermore, the Specked magnetic 
loss layer 88C may be formed by a layer production process 
except for the above-mentioned Sputtering process, for 
example, by chemical vapor deposition (CVD) process or 
the like. 

0151. In the manner which is described above, it is 
possible to easily introduce a fabrication process of the 
above-mentioned Specked magnetic loSS layer 88C into a 
whole fabrication process of the PDP 80F. 
0152 Referring to FIG. 21, the description will proceed 
to a plasma display panel (PDP) 80G according to an eighth 
embodiment of this invention. The plasma display panel 
80G is similar in structure and operation to the plasma 
display panel 80F illustrated in FIG. 20 except that the 
specked magnetic loss layer 88C is formed on the front inner 
Surface 81a of the front Substrate 81 in lieu of the front outer 
Surface 81b of the front Substrate 81. With this structure, the 
plasma display panel 80G has similar merits to the plasma 
display panel 80F illustrated in FIG. 20. 
0153. Referring to FIG. 22, the description will proceed 
to a conventional cathode-ray tube (CRT) display device 90' 
used as another one of the display devices. In the manner 
known in the art, the cathode-ray tube display device 90' is 
used, for example, as a television (TV) picture tube of a 
television Set, a monitor for a personal computer, or the like. 
Originally, a cathode-ray tube (CRT) is known as Braun tube 
or as an electron-ray tube. The CRT display device 90' 
comprises a cathode-ray tube 91 or a glass vessel having an 
evacuated Space inside and a deflecting yoke 92. The cath 
ode-ray tube 91 comprises a display panel 93 having an 
inner Surface 93a and an outer Surface 93b, fluorescent 
Substances or phosphor 94 having a predetermined pattern 
formed on the inner surface 93a of the display panel 93, a 
shadow mask 95 opposite to the display panel 93 with the 
fluorescent substances 94 disposed therebetween, and an 
electron gun 96. The display panel 93 acts as the display 
window. The electron gun 96 radiates an electron beam EB 
which passes through one of hollow holes of the shadow 
mask 95 and hits on a position of the fluorescent substances 
94 to make the position of the fluorescent substances 94 
emit. 

0154) The CRT display device 90' generates or radiates 
interference electromagnetic waves when the electron beam 
EB hits on the position of the fluorescent substances 94 to 
make the position of the fluorescent substances 94 emit. As 
a measure for Suppressing the interference electromagnetic 
waves in the conventional CRT display device 90', as 
illustrated in another conventional CRT display device 90" 
of FIG. 23, a conductive mesh 97' is embedded in the 
display panel 93 in the cathode-ray tube 91. 
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0155 However, the CRT display device 90" provided 
with the conductive mesh 97 is disadvantageous in that 
image quality of the CRT display device 90" is degraded 
because the conductive mesh 97 interrupts emission in the 
fluorescent Substances 94 and the conductive mesh 97" has a 
low absorption efficiency of the interference electromag 
netic waves if the conductive mesh 97 has a low arrange 
ment density in order to improve the image quality. The CRT 
display device 90" provided with the conductive mesh 97 is 
also disadvantageous in that a production cost thereof 
becomes high to embed the conductive mesh 97 in the 
display panel 93. Furthermore, the conductive mesh 97 has 
a frequency band enable to absorb the electromagnetic 
waves that is restricted up to a frequency band of the order 
of MHz. That is, the CRT display device 90" provided with 
the conductive mesh 97' is disadvantageous in that the 
conductive mesh 97' cannot cope with absorption of the 
electromagnetic waves up to a frequency band of the order 
of GHZ, which becomes an issue in resent years, as also 
mentioned in the preamble of the instant specification. 
0156 Referring to FIGS. 24, 25, and 26, the description 
will proceed to a cathode-ray tube (CRT) display device 90 
according to a first embodiment of this invention. The CRT 
display device 90 is similar in structure and operation to the 
conventional CRT display device 90' illustrated in FIG. 22 
except that the CRT display device 90 further comprises a 
magnetic loss layer 97. 
O157 The magnetic loss layer 97 is formed on the inner 
surface 93a of the display panel 93. In the example being 
illustrated in FIG. 26, the magnetic loss layer 97 is formed 
in a lattice fashion. In other words, the magnetic loSS layer 
97 is a latticed magnetic loSS layer Such a latticed magnetic 
loss layer 97 may suitably be selected in accordance with a 
size and a shape of the CRT 91 and an intended purpose of 
the CRT display device. 
0158. The latticed magnetic loss layer 97 is made of a 
magnetic Substance of a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. In the 
example being illustrated, the Sheet-like magnetic loSS layer 
97 is a layer of a composition Fez-Al-O, as exemplified by 
the above-mentioned Example 1. 
0159. The latticed magnetic loss layer 97 having the 
last-mentioned composition has a Superior absorption char 
acteristic of electromagnetic waves in a frequency band, in 
particular, between a frequency band of MHz and a fre 
quency band of GHZ and can efficiently SuppreSS the elec 
tromagnetic waves in the above-mentioned frequency band 
generated from the CRT display device 90. 
0160 In addition, inasmuch as the latticed magnetic loss 
layer 97 is combination having an extremely large magnetic 
loSS, it is possible to particularly thin the latticed magnetic 
loss layer 97 in comparison with a conventional sheet-like 
wave absorber. Accordingly, the latticed magnetic loSS layer 
97 may have a thickness of several tens of microns or less. 
0.161. At about 3 GHZ, the absorption characteristic of the 
electromagnetic waves in the latticed magnetic loSS layer 97 
has an absorption effect of the electromagnetic waves by 
about ten decibels in comparison with a case of only the 
glass vessel like in the conventional CRT display device 90' 
illustrated in FIG. 22. 
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0162. A method of manufacturing the latticed magnetic 
loSS layer 97 may be Sputtering process or vapor deposition 
proceSS using a metallic mask. Specifically, the method of 
manufacturing the latticed magnetic loSS layer 97 comprises 
the Steps of carrying out the Sputtering process or the vapor 
deposition proceSS using the metallic mask and of removing 
the metallic mask to form a predetermined pattern. The 
method of manufacturing the latticed magnetic loss layer 97 
may be a combination of the Sputtering process and pattern 
ing process. Specifically, the method of manufacturing the 
latticed magnetic loSS layer 97 comprises the Steps of 
carrying out the Sputtering proceSS or the vapor deposition 
proceSS and of carrying out lithography using a resist to form 
a predetermined pattern. In addition, the latticed magnetic 
loss layer 97 may be formed by a layer production process 
except for the above-mentioned Sputtering process, for 
example, by chemical vapor deposition (CVD) process or 
the like. 

0163. In the manner which is easily understood from the 
above-description, it is possible to easily introduce a fabri 
cation process of the above-mentioned latticed magnetic loSS 
layer 97 in the similar manner in that of the fluorescent 
substances 94 into a whole fabrication process of the CRT 
display device 90. 
0164 Referring to FIGS. 27 and 28, the description will 
proceed to a cathode-ray tube (CRT) display device 90A 
according to a Second embodiment of this invention. The 
CRT display device 90A is similar instructure and operation 
to the CRT display device 90 illustrated in FIGS. 24 
through 26 except that the latticed magnetic loss layer 97 is 
formed on the outer Surface 93b of the display panel 93 in 
lieu of the inner surface 93a of the display panel 93. With 
this structure, the CRT display device 90A has similar merits 
to the CRT display device 90 illustrated in FIGS. 24 
through 25. 
0.165. In addition, at about 3 GHZ, the absorption char 
acteristic of the electromagnetic waves in the latticed mag 
netic loss layer 97 has an absorption effect of the electro 
magnetic waves by about Seven decibels in comparison with 
a case of only the glass vessel like in the conventional CRT 
display device 90' illustrated in FIG. 22. The reason why the 
absorption effect of the electromagnetic waves is decreased 
by about three decibels in a case of the CRT display device 
90 illustrated in FIGS. 24 through 26 is because the 
fluorescent Substances 94 and the latticed magnetic loSS 
layer 97 are apart from each other by a distance correspond 
ing to a thickness of the display panel 93 of the CRT 91. 
0166 In the manner which is easily understood from the 
above-description, it is possible to easily introduce a fabri 
cation process of the above-mentioned latticed magnetic loSS 
layer 97 into any stage within a whole fabrication process of 
the CRT display device 90A. 
0167 Referring to FIG. 29, the description will proceed 
to a cathode-ray tube (CRT) display device 90B according to 
a third embodiment of this invention. The CRT display 
device 90B is similar in structure and operation to the CRT 
display device 90 illustrated in FIG. 26 except that the 
magnetic loss layer is modified from that illustrated in FIG. 
26 as will later become clear. The magnetic loSS layer is 
therefore depicted at 97A. 
0168 The magnetic loss layer 97A is formed in a stripe 
fashion. In other words, the magnetic loss layer 97A is a 
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striped magnetic loss layer. With this structure, the CRT 
display device 90B has similar merits to the CRT display 
device 90 illustrated in FIG. 26. 

0169. Referring to FIG. 30, the description will proceed 
to a cathode-ray tube (CRT) display device 90C according to 
a fourth embodiment of this invention. The CRT display 
device 90C is similar in structure and operation to the CRT 
display device 90B illustrated in FIG. 29 except that the 
striped magnetic loss layer 97A is formed on the outer 
surface 93.b of the display panel 93 in lieu of the inner 
surface 93a of the display panel 93. With this structure, the 
CRT display device 90C has similar merits to the CRT 
display device 90A illustrated in FIG. 28. 
0170 Referring to FIG. 31, the description will proceed 
to a cathode-ray tube (CRT) display device 90D according 
to a fifth embodiment of this invention. The CRT display 
device 90D is similar in structure and operation to the CRT 
display device 90 illustrated in FIG. 26 except that the 
magnetic loss layer is modified from that illustrated in FIG. 
26 as will later become clear. The magnetic loSS layer is 
therefore depicted at 97B. 
0171 The magnetic loss layer 97B is formed in a speck 
fashion. In other words, the magnetic loss layer 97B is a 
Specked magnetic loSS layer. Such a Specked magnetic loSS 
layer 97B may suitably be selected in accordance with a size 
and a shape of the CRT 91 and an intended purpose of the 
CRT display device. 
0172 The specked magnetic loss layer 97B is made of a 
magnetic Substance which is Similar to that of the latticed 
magnetic loss layer 97 illustrated in FIG. 26. The specked 
magnetic loSS layer 97B has a Superior absorption charac 
teristic of electromagnetic waves in a frequency band, in 
particular, between a frequency band of MHz and a fre 
quency band of GHZ and can efficiently SuppreSS the elec 
tromagnetic waves in the above-mentioned frequency band 
generated from the CRT display device 90D. In addition, 
inasmuch as the Specked magnetic loSS layer 97B is com 
bination having an extremely large magnetic loSS, it is 
possible to particularly thin the Specked magnetic loSS layer 
97B in comparison with a conventional sheet-like wave 
absorber. Accordingly, the Specked magnetic loSS layer 97B 
may have a thickness of Several tens of microns or less. At 
about 3 GHZ, the absorption characteristic of the electro 
magnetic waves in the Specked magnetic loSS layer 97B has 
an absorption effect of the electromagnetic waves by about 
ten decibels in comparison with a case of only the glass 
vessel like in the conventional CRT display device 90' 
illustrated in FIG. 22. 

0173 A method of manufacturing the specked magnetic 
loSS layer 97B may be Sputtering proceSS or vapor deposition 
process using a metallic mask. Specifically, the method of 
manufacturing the Specked magnetic loSS layer 97B com 
prises the Steps of carrying out the Sputtering process or the 
Vapor deposition proceSS using the metallic mask and of 
removing the metallic mask to form a predetermined pattern. 
The method of manufacturing the Specked magnetic loSS 
layer 97B may be a combination of the sputtering process 
and patterning process. Specifically, the method of manu 
facturing the Specked magnetic loSS layer 97B comprises the 
Steps of carrying out the Sputtering process or the vapor 
deposition process and of carrying out lithography using a 
resist to form a predetermined pattern. In addition, the 



US 2004/O150342 A1 

specked magnetic loss layer 97B may be formed by a layer 
production process except for the above-mentioned Sputter 
ing process, for example, by chemical vapor deposition 
(CVD) process or the like. 
0.174. In the manner which is easily understood from the 
above-description, it is possible to easily introduce a fabri 
cation process of the above-mentioned Specked magnetic 
loss layer 97B in the similar manner in that of the fluorescent 
substances 94 into a whole fabrication process of the CRT 
display device 90D. 
0175 Referring to FIG. 32, the description will proceed 
to a cathode-ray tube (CRT) display device 90E according to 
a sixth embodiment of this invention. The CRT display 
device 90E is similar in structure and operation to the CRT 
display device 90D illustrated in FIG. 31 except that the 
specked magnetic loss layer 97B is formed on the outer 
surface 93.b of the display panel 93 in lieu of the inner 
surface 93a of the display panel 93. With this structure, the 
CRT display device 90E has similar merits to the CRT 
display device 90C illustrated in FIG. 30. 
0176 Referring to FIG. 33, the description will proceed 
to a cathode-ray tube (CRT) display device 90F according to 
a seventh embodiment of this invention. The CRT display 
device 90F is similar in structure and operation to the CRT 
display device 90A illustrated in FIG. 28 except that the 
magnetic loss layer is modified from that illustrated in FIG. 
28 as will later become clear. The magnetic loSS layer is 
therefore depicted at 97C. 
0177. The magnetic loss layer 97C is formed in a mat 
fashion. In other words, the magnetic loss layer 97C is a 
sheet-like magnetic loSS layer. Such a sheet-like magnetic 
loss layer 97C may suitably be selected in accordance with 
a size and a shape of the CRT 91 and an intended purpose 
of the CRT display device. 
0.178 Amethod of manufacturing the sheet-like magnetic 
loSS layer 97C may be Sputtering proceSS or vapor deposition 
process. In addition, the sheet-like magnetic loss layer 97C 
may be formed by a layer production process except for the 
above-mentioned Sputtering process, for example, by chemi 
cal vapor deposition (CVD) process or the like. 
0179. In the manner which is easily understood from the 
above-description, it is possible to easily introduce a fabri 
cation process of the above-mentioned sheet-like magnetic 
loss layer 97C into any stage within a whole fabrication 
process of the CRT display device 90F. 
0180. With this structure, the CRT display device 90F has 
similar merits to the CRT display device 90A illustrated in 
FIG. 28. 

0181. While this invention has thus for been described in 
conjunction with preferred embodiments thereof, it will now 
be readily possible for those skilled in the art to put this 
invention into various other manners. For example, display 
devices to which this invention is applicable are not 
restricted to those in the above-mentioned embodiments. 

What is claimed is: 
1. A display device having a display window with a 

principal Surface, Said display device comprising a magnetic 
loSS layer formed on at least a part of Said principal Surface. 

2. A display device as claimed in claim 1, wherein Said 
magnetic loSS layer is a granular magnetic thin layer with a 
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magnetic composition comprising M, X and Y, where M is 
a metallic magnetic material consisting of Fe, Co, and/or Ni, 
X being element or elements other than M and Y, and Y 
being F, N, and/or O. 

3. A display device as claimed in claim 2, wherein Said 
granular magnetic thin layer is deposited on Said principal 
Surface by Sputtering process. 

4. A display device as claimed in claim 2, wherein Said 
granular magnetic thin layer is deposited on Said principal 
Surface by vapor deposition process. 

5. A light emitting element having a light emitting win 
dow with a principal Surface, Said light emitting element 
comprising a magnetic loSS layer formed on at least a part of 
Said principal Surface. 

6. A light emitting element as claimed in claim 5, wherein 
Said magnetic loSS layer is a granular magnetic thin layer 
with a magnetic composition comprising M, X and Y, where 
M is a metallic magnetic material consisting of Fe, Co, 
and/or Ni, X being element or elements other than M and Y, 
and Y being F, N, and/or O. 

7. A light emitting element as claimed in claim 6, wherein 
Said granular magnetic thin layer is deposited on Said 
principal Surface by Sputtering process. 

8. A light emitting element as claimed in claim 6, wherein 
Said granular magnetic thin layer is deposited on Said 
principal Surface by vapor deposition process. 

9. A light emitting element having a light emitting win 
dow with a principal Surface, Said light emitting element 
comprising a meshed magnetic loss layer formed on at least 
a part of Said principal Surface. 

10. A light emitting element as claimed in claim 9, 
wherein Said meshed magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

11. A light emitting element as claimed in claim 10, 
wherein Said granular magnetic thin layer is deposited on 
Said principal Surface by Sputtering process using a mask. 

12. A light emitting element as claimed in claim 10, 
wherein Said granular magnetic thin layer is deposited on 
Said principal Surface by vapor deposition proceSS using a 
mask. 

13. A light emitting element as claimed in claim 10, 
wherein Said granular magnetic thin layer is a crosshatched 
film formed by crosshatching a magnetic loSS wire made of 
a granular magnetic material. 

14. A plasma display panel having a front glass Substrate 
with an outer Surface, Said plasma display panel comprising 
a sheet-like magnetic loSS layer formed on Said outer Sur 
face. 

15. A plasma display panel as claimed in claim 14, 
wherein Said sheet-like magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

16. A plasma display panel as claimed in claim 15, 
wherein Said sheet-like magnetic loSS layer is deposited on 
Said outer Surface by Sputtering process. 

17. A plasma display panel as claimed in claim 15, 
wherein Said sheet-like magnetic loSS layer is deposited on 
Said outer Surface by vapor deposition process. 
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18. A plasma display panel having a front glass Substrate 
with an inner Surface, Said plasma display panel comprising 
a sheet-like magnetic loSS layer formed on Said inner Sur 
face. 

19. A plasma display panel as claimed in claim 18, 
wherein Said sheet-like magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

20. A plasma display panel as claimed in claim 19, 
wherein Said sheet-like magnetic loSS layer is deposited on 
Said inner Surface by Sputtering process. 

21. A plasma display panel as claimed in claim 19, 
wherein Said sheet-like magnetic loSS layer is deposited on 
Said inner Surface by vapor deposition process. 

22. A plasma display panel having a front glass Substrate 
with an Outer Surface, Said plasma display panel comprising 
a latticed magnetic loSS layer formed on Said outer Surface. 

23. A plasma display panel as claimed in claim 22, 
wherein Said latticed magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

24. A plasma display panel as claimed in claim 23, 
wherein Said latticed magnetic loSS layer is deposited on Said 
outer Surface by Sputtering proceSS using a mask. of vapor 
deposition process and patterning process. 

34. A plasma display panel having a front glass Substrate 
with an Outer Surface, Said plasma display panel comprising 
a Striped magnetic loSS layer formed on Said outer Surface. 

35. A plasma display panel as claimed in claim 34, 
wherein Said Striped magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

36. A plasma display panel as claimed in claim 35, 
wherein Said Striped magnetic loSS layer is deposited on Said 
outer Surface by Sputtering proceSS using a mask. 

37. A plasma display panel as claimed in claim 35, 
wherein Said Striped magnetic loSS layer is deposited on Said 
outer Surface by vapor deposition process using a mask. 

38. A plasma display panel as claimed in claim 35, 
wherein Said Striped magnetic loSS layer is deposited on Said 
outer Surface by a combination of Sputtering process and 
patterning process. 

39. A plasma display panel as claimed in claim 35, 
wherein Said Striped magnetic loSS layer is deposited on Said 
outer Surface by a combination of vapor deposition proceSS 
and patterning process. 

40. A plasma display panel having a front glass Substrate 
with an inner Surface, Said plasma display panel comprising 
a Striped magnetic loSS layer formed on Said inner Surface. 

41. A plasma display panel as claimed in claim 40, 
wherein Said Striped magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

42. A plasma display panel as claimed in claim 41, 
wherein Said Striped magnetic loSS layer is deposited on Said 
inner Surface by Sputtering proceSS using a mask. 
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43. A plasma display panel as claimed in claim 41, 
wherein Said Striped magnetic loSS layer is deposited on Said 
inner Surface by vapor deposition process using a mask. 

44. A plasma display panel as claimed in claim 41, 
wherein Said Striped magnetic loSS layer is deposited on Said 
inner Surface by a combination of Sputtering proceSS and 
patterning process. 

45. A plasma display panel as claimed in claim 41, 
wherein Said Striped magnetic loSS layer is deposited on Said 
inner Surface by a combination of vapor deposition process 
and patterning process. 

46. A plasma display panel having a front glass Substrate 
with an outer Surface, Said plasma display panel comprising 
a Specked magnetic loSS layer formed on Said outer Surface. 

47. A plasma display panel as claimed in claim 46, 
wherein Said Specked magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

48. A plasma display panel as claimed in claim 47, 
wherein Said Specked magnetic loSS layer is deposited on 
Said outer Surface by Sputtering process using a mask. 

49. A plasma display panel as claimed in claim 47, 
wherein Said Specked magnetic loSS layer is deposited on 
Said outer Surface by vapor deposition process using a mask. 

50. A plasma display panel as claimed in claim 47, 
wherein Said Specked magnetic loSS layer is deposited on 
said outer Surface by a combination of Sputtering process 
and patterning process. 

51. A plasma display panel as claimed in claim 47, 
wherein Said Specked magnetic loSS layer is deposited on 
Said outer Surface by a combination of vapor deposition 
process and patterning process. 

52. A plasma display panel having a front glass Substrate 
with an inner Surface, Said plasma display panel comprising 
a Specked magnetic loSS layer formed on Said inner Surface. 

53. A plasma display panel as claimed in claim 52, 
wherein Said Specked magnetic loSS layer is a granular 
magnetic thin layer with a magnetic composition comprising 
M, X and Y, where M is a metallic magnetic material 
consisting of Fe, Co, and/or Ni, Xbeing element or elements 
other than M and Y, and Y being F, N, and/or O. 

54. A plasma display panel as claimed in claim 53, 
wherein Said Specked magnetic loSS layer is deposited on 
Said inner Surface by Sputtering process using a mask. 

55. A plasma display panel as claimed in claim 53, 
wherein Said Specked magnetic loSS layer is deposited on 
Said inner Surface by vapor deposition process using a mask. 

56. A plasma display panel as claimed in claim 53, 
wherein Said Specked magnetic loSS layer is deposited on 
Said inner Surface by a combination of Sputtering process 
and patterning process. 

57. A plasma display panel as claimed in claim 53, 
wherein Said Specked magnetic loSS layer is deposited on 
Said inner Surface by a combination of vapor deposition 
process and patterning process. 

58. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an inner 
Surface, Said CRT display device comprising a latticed 
magnetic loSS layer formed on Said inner Surface. 

59. A CRT display device as claimed in claim 58, wherein 
Said latticed magnetic loSS layer is a granular magnetic thin 
layer with a magnetic composition comprising M, X and Y, 
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where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 

60. A CRT display device as claimed in claim 59, wherein 
Said latticed magnetic loSS layer is deposited on Said inner 
Surface by Sputtering process using a mask. 

61. A CRT display device as claimed in claim 59, wherein 
Said latticed magnetic loSS layer is deposited on Said inner 
Surface by vapor deposition proceSS using a mask. 

62. A CRT display device as claimed in claim 59, wherein 
Said latticed magnetic loSS layer is deposited on Said inner 
Surface by a combination of Sputtering proceSS and pattern 
ing process. 

63. A CRT display device as claimed in claim 59, wherein 
Said latticed magnetic loSS layer is deposited on Said inner 
Surface by a combination of vapor deposition proceSS and 
patterning process. 

64. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an outer 
Surface, Said CRT display device comprising a latticed 
magnetic loSS layer formed on Said outer Surface. 

65. A CRT display device as claimed in claim 64, wherein 
Said latticed magnetic loSS layer is a granular magnetic thin 
layer with a magnetic composition comprising M, X and Y, 
where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 

66. A CRT display device as claimed in claim 65, wherein 
Said latticed magnetic loSS layer is deposited on Said outer 
Surface by Sputtering process using a mask. 

67. A CRT display device as claimed in claim 65, wherein 
Said latticed magnetic loSS layer is deposited on Said outer 
Surface by vapor deposition proceSS using a mask. 

68. A CRT display device as claimed in claim 65, wherein 
Said latticed magnetic loSS layer is deposited on Said outer 
Surface by a combination of Sputtering proceSS and pattern 
ing process. 

69. A CRT display device as claimed in claim 65, wherein 
Said latticed magnetic loSS layer is deposited on Said outer 
Surface by a combination of vapor deposition proceSS and 
patterning process. 

70. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an inner 
Surface, Said CRT display device comprising a Striped mag 
netic loSS layer formed on Said inner Surface. 

71. A CRT display device as claimed in claim 70, wherein 
Said Striped magnetic loSS layer is a granular magnetic thin 
layer with a magnetic composition comprising M, X and Y, 
where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 

72. A CRT display device as claimed in claim 71, wherein 
Said Striped magnetic loSS layer is deposited on Said inner 
Surface by Sputtering process using a mask. 

73. A CRT display device as claimed in claim 71, wherein 
Said Striped magnetic loSS layer is deposited on Said inner 
Surface by vapor deposition proceSS using a mask. 

74. A CRT display device as claimed in claim 71, wherein 
Said Striped magnetic loSS layer is deposited on Said inner 
Surface by a combination of Sputtering proceSS and pattern 
ing process. 
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75. A CRT display device as claimed in claim 71, wherein 
Said Striped magnetic loSS layer is deposited on Said inner 
Surface by a combination of vapor deposition proceSS and 
patterning process. 

76. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an outer 
Surface, Said CRT display device comprising a Striped mag 
netic loSS layer formed on Said outer Surface. 

77. A CRT display device as claimed in claim 76, wherein 
Said Striped magnetic loSS layer is a granular magnetic thin 
layer with a magnetic composition comprising M, X and Y, 
where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 

78. A CRT display device as claimed in claim 77, wherein 
Said Striped magnetic loSS layer is deposited on Said outer 
Surface by Sputtering process using a mask. 

79. A CRT display device as claimed in claim 77, wherein 
Said Striped magnetic loSS layer is deposited on Said outer 
Surface by vapor deposition proceSS using a mask. 

80. A CRT display device as claimed in claim 77, wherein 
Said Striped magnetic loSS layer is deposited on Said outer 
Surface by a combination of Sputtering proceSS and pattern 
ing process. 

81. A CRT display device as claimed in claim 77, wherein 
Said Striped magnetic loSS layer is deposited on Said outer 
Surface by a combination of vapor deposition proceSS and 
patterning process. 

82. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an inner 
Surface, Said CRT display device comprising a Specked 
magnetic loSS layer formed on Said inner Surface. 

83. A CRT display device as claimed in claim 82, wherein 
Said Specked magnetic loSS layer is a granular magnetic thin 
layer with a magnetic composition comprising M, X and Y, 
where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 

84. A CRT display device as claimed in claim 83 wherein 
Said Specked magnetic loSS layer is deposited on Said inner 
Surface by Sputtering process using a mask. 

85. A CRT display device as claimed in claim 83, wherein 
Said Specked magnetic loSS layer is deposited on Said inner 
Surface by vapor deposition proceSS using a mask. 

86. A CRT display device as claimed in claim 83, wherein 
Said Specked magnetic loSS layer is deposited on Said inner 
Surface by a combination of Sputtering proceSS and pattern 
ing process. 

87. A CRT display device as claimed in claim 83, wherein 
Said Specked magnetic loSS layer is deposited on Said inner 
Surface by a combination of vapor deposition proceSS and 
patterning process. 

88. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an outer 
Surface, Said CRT display device comprising a Specked 
magnetic loSS layer formed on Said outer Surface. 

89. A CRT display device as claimed in claim 88, wherein 
Said Specked magnetic loSS layer is a granular magnetic thin 
layer with a magnetic composition comprising M, X and Y, 
where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 



US 2004/O150342 A1 

90. A CRT display device as claimed in claim 89, wherein 
Said Specked magnetic loSS layer is deposited on Said outer 
Surface by Sputtering process using a mask. 

91. A CRT display device as claimed in claim 89, wherein 
Said Specked magnetic loSS layer is deposited on Said outer 
Surface by vapor deposition proceSS using a mask. 

92. A CRT display device as claimed in claim 89, wherein 
Said Specked magnetic loSS layer is deposited on Said outer 
Surface by a combination of Sputtering proceSS and pattern 
ing process. 

93. A CRT display device as claimed in claim 89, wherein 
Said Specked magnetic loSS layer is deposited on Said outer 
Surface by a combination of vapor deposition proceSS and 
patterning process. 

94. A cathode-ray tube (CRT) display device comprising 
a cathode-ray tube having a display panel with an outer 
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Surface, Said CRT display device comprising a sheet-like 
magnetic loSS layer formed on Said outer Surface. 

95. A CRT display device as claimed in claim 94, wherein 
Said sheet-like magnetic loSS layer is a granular magnetic 
thin layer with a magnetic composition comprising M, X and 
Y, where M is a metallic magnetic material consisting of Fe, 
Co, and/or Ni, X being element or elements other than M 
and Y, and Y being F, N, and/or O. 

96. A CRT display device as claimed in claim 95, wherein 
Said sheet-like magnetic loSS layer is deposited on Said outer 
Surface by Sputtering process. 

97. A CRT display device as claimed in claim 95, wherein 
Said sheet-like magnetic loSS layer is deposited on Said outer 
Surface by vapor deposition process. 
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