26 August 2004 1 iii ii u~nip i *166166* LIGHT EM TTI NG ELEMENT, PLASNA
Dl SPLAY PANEL, AND CRT DI SPLAY DEVI CE CAPABLE OF CONSI DERABLY SUPPRESSI NG
A H GH FREQUENCY NO SE iv Background of the Invention~ This invention
relates to a display device such as a light emtting el g a

light emtting window, a plasnma display panel (PDP}, ofdﬁﬂéﬁfq%)(gg ray
t-ube (CRT) display device. In recent yeaa;, hi ghl y int egrat ed sem conduct or
devi ces operable at a high speed are refmarkably w de spr and
nore increasingly used. As active devices using the sem %Mm |ces
there are known a random access nenory (RAM, a read-onl

nmicroprocessor (MPU), a central processing unit (CPU), and a‘H“lﬁh*age

processor arithmetiGHT EMIWNGELEQWQQ{F%LAQMQ%%Y %’g&@?%ﬁ) ment i oned

active devices are inproved every mnute SO speed and/ or
a signal processi ng GipeBISPEAY EVOE CAPABEESOF CGNQﬁT)EﬁJﬂQ ¢! rcunstances,

an electric propagated at_a high speed is acconpanied I!T drastic changes
in electric voltage or ¥YRBRRESSING A&HEH- BBEIQUENGNQN@IS@nSt itute a main
factor in generation of a high-frequency noise. On the other hand, the
reduction in weight, thickness, and size of electronic conponents or

el ectronic apparatuses is endlessly nmaking a rapid progress. This results
in a remarkabl e i ncrease in degree of i ntegration of the sem conductor
devi ces and |n deeskground ofdheinventibhe el ectroni c conponents to a printed

W ring board. Jﬁ}lhl S event el ectroni c devices and signal |lines densely
i ntegrated or v, ?/‘eélt%é"%niabﬁewammms aSle:lhemltghgenS| ty

arr angem?nteleﬂn@n?ﬁé@?h@%tli'gﬂf'emlﬁlng de“ncar &ggr%aldﬂ'spﬁayggnelp{D%%esgné]g
cathode-ray tube (CRT) display device.

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 volfage‘or electric current.  Such
changes constitute a m‘ain factor in generation of a high-frequency noise.

On the other hand, the reduction in weight, thickness, and size of
electronic components or electronic apparatuses is endlessly making a rapid
progress. This results in a remarkable increase in degree of integration of the
semiconductor devices and in density of mounting the electronic components to
a printed wiring board.  In this event, electronic 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
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26 August 2004 2 speed nentioned above, will cause the high-frequency noise
to be readily induced. Such a high-frequency noise may be, for exanple,
emtted froma light emtting element such as a | aser diode for use in an
optical pickup for an optical disk drive. This is becaug&Abggs{g@ﬁv di ode
may be operable at a high speed and thg laser diode, in thi§ case, enmts
or radiates not only light (infrared rays) but also the high-frequency

noi se. However, in prior art, any measure is not taken for the

hi gh- f r equéREGI MM edahoxeeillfqasie tthe highevequeny inoedtol Heoféladayi SSi on

el enment. Opd t her hand, as one of display devices, a plasnma display
panel (herernatter which will be al'so referred to as "PDP") is known. In

t he manner whi chgwhhl, fiadt ribed in _conjunction with Fig. 12, a
conventional pl as%bhgii'g*g?qggﬂ%ﬁ%é FYsRs fer ‘F’Jéa(m@ﬁde@glﬁgrf@@laa@t

subst r at es enittitly elemeapposesds b ; | : : t, t her ehet ween.
The first gl asrsdgsubstGr gt eis d?%spegg%bé)@?%?ﬁ\y ?ﬁc?ﬁ%”%w%l"%@fptfﬂéa%@gﬁ%i gl ass

substrate dskiiriyosihiais herauseane lader diodimghy be bherdbié éfa%&ﬁ-ﬁ%pé“é&’s" rate
is called a fprtﬁgg glrass substrate while the second glass substrate is

called a ré&% sl irihds casme eMmitsror rgtiiades netudysy lightdiniaged heys ear

gl ass substy gl g d second principal surfaces, respectively, at
opposite si (ljjesgogﬂ%ﬁéﬂafr?‘élfl i 19¥Tht el ectrodes extend in a pr edet er mi ned

direction paral |l eHotwevenen pRet &' f; Lrs princi pal
surface of the fI‘OI‘cl)t %/I ass?sub@?raﬁgﬁe‘%ﬁﬁ '?pgﬁ@kgﬁé%r[}ﬁ%héqn'éeg%‘?'?%d as a

t r anspar enfoled@diatesd fam the aboveadentidneal light BRTSHIGNbIcRRer | al such as SnQ2,
| TO, or the like. TI{}E pl.ur liﬂ%’:/ of front electrodes are covered with a
first dielectricOn @Pthﬁ% ap iong abmlispiay devicas; aqiesmaxispiay pane

di rection i ar the predeterm ned direction parallel to one
anot her ané}r')%r rregr%&{ Wﬁﬂéee@'ﬁﬂdefgfﬁeﬁéﬁjﬁél PO} sdeowm. t e theeamangleas s
substrat e. wr@hwilBafer Hd &dchi o for exangple, of Ag. The plurality
of rear electrodes are cov@?gg "é/\né? HE'S&EOQC\%'HHE@‘ g?e%FPP\éemWé‘F Plaamst ural ity
of barrier dispiay pareldiosred first and second glass substrates 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,
respectively, at opposite sides. A plurality of front electrodes extend in a
predetermined direction parallel to 6ne 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 SnOy,
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 predetermined 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



26 August 2004 between the first and the second dielectric layers. Such a
pl asma di splay panel is called an opposite discharge-type plasma display
panel . The plasma di spl ay panel generates di scharge rays between the front
el ectrodes and the rear electrodes that are observed thr%’ﬂhgu&ﬁﬂ)(ﬁr ont
el ectrodes acting as the transparent el ectrodes. Accordingly, the plasnma
di spl ay panel generates or radiates el e8tromagneti c waves fromall over
t he panel surface of the plasma display panel in accordance with the
princi pl e detweenthli ishangthe Femse djeleetriatiggbre] ect romagneti c waves serve as
interference ele trorraqnetic;waves in other parts or other apparatuses. As
a measure for su%HP@@s‘? AYNE elspla eanal iscaltededreoppasiteatisdhiaggaviyrs, i n the

i bed.in conjunction with Fig.” 13, the

whi j ]
fromt ol nsSastha bisehd FindlC 758 Blasi @siay hansl Gensieatdisshangarayy cknoss
di ti i i i bet the t
e Subat r oot AREHGH SAECIERRES Ak 1nE) SRORBEY SR B8 ate Sasotvad Brousience
el ect r onagniet frontaleesotdd Bcti@% ﬂwfe_ttpaﬁ%%rﬁg@fé'dﬁtc}dg al AB{;&?@VS&,S%' ay panel

becormes an issue as follows. irst, t conventionar | i spl ay

panel is dlawue displayspare! igenetates bhadied efectbrRghbfic W%véé‘ﬁbﬁ?‘%fgv d work
hour s req¥|red to assenble are al so increased beCause the tront sSubstrate
i s di vi ded IN® REBeHEfacke! dhp plasmea displey panetihecconiaent iwothethe pringipte g spl ay

panel . Sec : ctive S i sposed within the front substrate
results inq)te é%crhgté?‘%gﬁ&%&?%eéﬁg?té?gﬁﬁ?g’Eecth”%‘feStsr?éVEPEP!mﬂTﬁ?ﬁe@by, as

regar ds abstgduio nedic v VRGLiA QG 1 | onductive nesh, the
conduct i ve rreshmk:?s a restrict edq%trrﬂgq%dmy Bgt%é(}ng%gt %\am%%ﬁj‘éﬁi?f band of

the order 6HPpIRgsNY the inteNeEINceAbcticag AR veaves ﬁlblﬁ@rn%r'ﬂ%:rtvﬂ'ﬁch will
el ectromagnetic waves. That is, the conventi onal plasna display panel is
di sadvant a¢d8(8¢dgsemead inreoriWintion MitheFigntd; fthe dronbglase Rabstrth iSRRI on of

the electr net | ves up to a, frequency band of the order of gigahertz
(GHz) whi cmgvgr%g"%si?@ﬁfgmi%th'*%% Irgelionsand aeopduplive raediis4 As anot her
one of theqH ! hode- tube (hereinafter which will be
al so referﬁgﬁgaﬁgw%ﬂ%ﬁﬁggﬁﬁé{ﬂﬁi is known. In the nanner known in
the art, the cathedwovay theRRaAUAPRKHSUSERge igarchfl  Cxampl e, as a

television (TV) picture tube of a television©se for a personal
conput er, @reqtipmagdnetic vanegi with fegardeathaasteveationa! Bashiddisplay ;1%’?.%‘7’"” as
Braun tube or as an electron-ray tube. In the manner which wll |ater be
descri bed PPFCRBRSELIESS agifellows. g Atdipst, theqzomyentiorai plasBRTdidprg! pnelliRyi ce

conpri ses ag - e.qr a ass, vessel, havi ng an evacuat ed space
ingip de and a ge? ﬁgaciel%éawg@%er%'%ﬁf AiRAILS Igynerageed ang woske boursdi sploay

|  havi ' i f f; t havi
P ediet er m nogH i (o ere oRE SisolihdtBbead B0a ket FRGF Sundiag & Muideganct | a

shadow maskntoftpe $ivb subesubsiratediis BheyorRAMabnAY thl%sisfg
e

I,é{prg%qent subst ances
di sposed t herebetween, and an electron gun. The e tron gun radi ates an

el ect ron befoRAlYe hepeansistive mesbgtisposedafitivetHeokortaiuestrafe rebgisadow mask
sition of the fluorescent substances to nake the position

d hit h
g? thle fS | 834%&%&%9 ap frlicghcharagtaristic afitbe RN e rfthitshalas GRFards sblsasptidevi ce

gener at es i interference el ectromagneti c waves when the el ectron
beam hits g{rﬁe! eoﬁ) (altlgr\]'sﬁgfq? e??’ldﬂ”gg%mﬁsg‘s ¢Uwbistive meshihastae

post o1 olethtc AR Uena U NEESo R a3y AR A r D o

the interterence electromagnetic wav

devi ce, i n (Miiz)teatris capabledi abisbibihdiRy elb&rsiRaSHd id: camibnction with
Fig. 23, a conductive nesh is enbe%lded in ?ﬁegﬁdélt#seg}léi%\{/&pa@#%hm%e

cat hode- r ayFonypRlioNa piasma dish@yiametisrdisadvantleoas Vit tHat @faborfdREide SP! ay
device pr oviﬂgd wi th the conductive mesh is di sadvantageous in that inage
qual ity of MEHLCHPIHOPEII aesarpton of the gletromagnedioseaviesaipctoreduct i ve mesh
interrupts .58 i e fluarescent bstances and the conductive nesh
has a |ow ' gﬁ%‘(?’%ﬂa&!%‘?%?d%f; g9 ﬁ@-’-?‘gﬁé}%w@mome&oan@ﬁugneti c waves
if the condggé,inv@argr_esh has a | ow arrangenent density in order to inprove
the image quality. 26 August 2004



ve-nentioned -conventional CRT display device provided with the
golgﬁc?Pee mesh is al so di sadvantageous in that a production cost thereof
beconmes high to enbed the conductive nmesh in the display panel. o th
Furthernore, the conductive nmesh has a frequency band e”ﬁ@hﬁg ﬁ?ﬁp; e
el ectromagnetic waves that is restricted up to a frequency band od é e .
order of MHz. That is, the conventionall CRT display device provided w t
t he conductive nesh is di sadvantageous in that the conductive nmesh canno

redne efltbe i ces, Waedisodddr Be (h&akemey band
819IoteheWI E)P P econes We I n resent atfe*grs( Summary of the
| nvent i on~q'?rfICh g""ﬁ%@ﬁ%ﬂﬁéﬂéﬁg B3GR dﬂ&ﬂ'@j demiemisilowwro pndvé de a di spl ay
device whigh is eiam n gl gh- flre uency noise. It is
anot her obj ect of tM s ﬂ*geﬁcq eé"%ﬂ%)fo yiceltsyeas, br tPgSSItgﬁe
descri bed, esahgile, & Q@éla\blki%anrv%l&@r\é'tﬂﬂe bPS 1ABANEATRRLL OREd o SHRD

de a

ef f ect vmth usel ess space. I S an objec "8 ovi

pl asma di spleasonzcomputercbr tHeS|k©apeibigﬁwam§l £E&PBHEYS) WHRPEHB! i8 %nown Mz and

interference el ectromagnetic waves within a frequency band ‘between

GHz. It is aniEnartubpjosas apfeledtran-tayvabe. oim the npermaraehich MIAGTER b Spl ay

panél of t & chitf descri I.n-which an em ssion characteristic of the

pl asma_di s;#§ %‘gl{b@’?lgmﬁ@{‘ withs Figr Beda cppveniiosal q:FTaimlh\Sdewbpggé OI/\/h;[(r:”hs
i

nas superi o Humes HEeANBUTAT e s 00kl RaubOgn dREusEARERon 1o

has superior quantity production

provi de a QRSideliaslageftieiing §okbi Cihé gatheaeahy &@ccﬁﬁﬁﬁs@g gilsée@%gﬁ,?' ng

MHz and
ference el ectromagnetic waves within a " frequency

IGlrjltzer Y s NaYBig=t insier sorfacs, fhlhrescent/wttstanrcdsmawrfgva Peedetéitingd ?B{t%ew ce
of -thety cribed, in \r?/nch an em ssion characteristic of

di spl ay 228 RQ%CEQP e iper su ace of the-display panel, a shadow mask opposite to

the display panel with the fluorescent substances disposed therebetween, and
an electron gun. The electron gun radiates an electron beam which passes
through one of hollow ﬁoles of the shadow mask and hits on a position of the
fluorescent substances to make the position of the fluorescent substances emit.

The conventional CRT display device generates or radiates
interference electromagnetic waves when the electron 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.

However, the above-mentioned conventional CRT display device
provided with the conductive mesh is disadvantageous 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 electromagnetic waves if the conductive

mesh has a low arrangement density in order to improve the image quality.



6 device is not disturbed. It is still another object of this invention to
provide a CRT display device of the type described, which has superior
gquantity production. Qher objects of the present invention will becone
clear as the description proceeds. According to a first 2¢paagusedodahe
present invention, there is provided a gisplay device having a display

- window with a principal surface.. The display device conprises a nmagnetic

| oss | ayer .{tormad on at least a part of the principal surface. .According

to a second EspRAe-Bentinred FarvantionakEhT idisplay tevies providenvwitkether | i ght
emtting el _-,;@%i : el miting W ndow wth a principal surface.
The 1 ght ecﬁ)ﬁ'rﬁtap |Etr'19 e‘%‘ﬁ»é%? *Sg%ﬁgggggoﬂﬁﬁh@?ﬁéﬂr%&m&mt thereefd on at

| east a pardecemdsigRkd BRieal : i 0,2 third aspect of the
present invention, ?here |b%@|gpi§)\%ggﬁd&ge§ﬁ§%ng’ tﬁlgsd;lﬁpé@y B?;{?F& havi ng a front
gl ass substftathermote) the contectiveunéseRas AMRqpEASBasl éﬁé@\é tB%BPBrth?\gp rises
a~magnetic | oss |ayer forned on the outer surface. According to a tourth
aspect of tSRCHAeagnatic wavas thehis resteicted @ for treqeehdy prasomhdics@bay panel

havi ng a frl\mt giﬁss. sybstrate with an inner surface. The plasnma display
panel conprisés a'AE§nlE ©nveational (R displaydiayicet previdedavithstaef ace.

Accor di ng t@nauki; p . of e _prese | hvention, there is provided a
cat hode-r ay { uBe"";(etc%fgﬁdﬁ%%f%ﬁ"%’g\?ﬁg‘é“%@%ﬂ B fendusiveonesh sanpeikoneavi ng a
di spl ay parvath abgdrpadn bRl eletfdrassnetitNeavdR e Iice FONpLi ses a
magnetic |l oss |ayer fornmed on the %ne%urfu c%’.gkgg%gﬁcwn%angogﬁgi xth
aspect of taidepelSHawhiclvbatomes ahlissue insegsmyedrd a cathode-ray tube (CRT)
di spl ay device cquprising acathode-ray tube having a display panel with an
outer surface. TI AL BNce conprises a 26 August 2004 magnetic

| oss | ayer fornedg. - tr syrface., Brief Description of the Draw ng;
Fig. 1is a sche(ri:tn'?iril éﬂéfo&%@hﬂ? d’@“@l‘%’ﬁlﬁ‘i'ﬁ'ﬁ e prayide a displayievioe  magneti ¢

conposi ti ORyhich is capable of suppressing a high-frequency noise.

Itis 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 useless space.

Itis an object of this invention to provide a plasma display panel which
is capable of effectively absorbing interference electromagnetic waves within a
frequency band betweéh MHz ahd GHz.

. Itis 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.

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

It is an object of this invention to provide a CRT display device which is
capable of effectively absorbing inte_rference electromagnetic waves within a
frequenéy band between MHz and.GHz. |

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



[ [ [ [ [ ' f a sputtering
Fig. 2Ais a schematic sectional view showing a structure o _ (
apgar atus which was used in exanples; Fig. 2B is a schematic sectional view
showi ng a structure of a vapor deposition apparatus which was used in

exanples; Fig. 3 is a graphical view showing a perneabilbg uf'h Y5y
resggnse of gI ayer sanple 1 in Exanple 1; Fig. 4is a grap%\l ga? Vi ewI ,.
showi ng a permeability frequency response of |ayer sanple 2 in Exanple f’
" Fig. 5 is a graphical view show ng a perneability frequency re_sponsg o]
conpar abl e 98Xif9l i npt distwbrgar abl e Exanple 1; Fig. 6 is a schematic an

[ [ ti | Se suppressing
Gt oct of magneti &8 BbRENEPREeEsing Taveriapit erovdeadivTaisg ay o
Show ng & G akerdtage sipepoderBed, MHED pe3 ¥ Refaciyanferiusionof composi to.
magnetic mt eri alothbesbjecks!d hfrdsenfirdbihdr M URRAELASLAIL yid ToUTt with a

hq:- 8B is an

| ength ~ showing a magnetic material as noi'se suppressor I g.

equigval ent d@ispﬂgtiiqn miockeds.unit | ength ~ C of the distribution constant
circuit of Fig. 12A; Fig. 8C is an ec#ui val ent circuit V\nth_ al gngth ~ of
the distribution/COrMGH adirstaspectyt t gresepninventiony th&a is pravige@ghi ¢ Vi ew

| ' ' | ayer sanpl e
showi ng a fg A se of, an . ui val ent resistance R of
1in Eganplo(e':ﬁ%‘&ggg‘?}(:é %%Qﬁl@ﬁ,g'tsp%dﬂ”g&” With & principal surface. The display

device comprises a magnetic loss layer formed on at least a part of the principal
surface.

- According to a second aspect of the present invention, 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. .

According to a third aspect; of the present invention, 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. |

According to a fourth aspect of the present invention, there is provided
a plasma display panei' having a front glass substrate with an inner surface.
The plasma display panel comprises a magnetic loss layer formed on the inner
surface.

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.

According to a sixth 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 outer surface. The CRT display device comprises a



s Fig. 9B is a graphic view show ng a frequency response of an equival ent
resi stance R of conparative sanple of a conposite magnetic material sheet.
Fig. 10 is a front view of a light emtting elenment (laser diode) according
to an enbodi nent of this invention; Fig. 11 is a front vi { ght
emtting elenent (laser diode) accordi ng to anot her enboglg\#éﬁpsa#dttﬁi S
i'nvention; Fig. 12 is an expl oded perspéective view showi ng a part of a
conventional plasma display panel; Fig. 13 is an expl oded perspective view
of a converPRgMdic Ipsslayeyfasredsaarbtieraiter sigfatel se measure for use in the
conventional plasym.display panel illustrated in Fig. 12; Fig. 14 is an

oA iqRG L A0 pl asma di spl ay panel according to
a first enmbodi nent  of . this jnvention; Fig. 15 is an expl oded perspective
view of a part o?ﬁl %ioip\s‘a%%réjédr@‘bq UEW Shou %Q@W'Wétfwtlﬁeﬁ%hg\(enbodi nent
of this invweagh&ir; cdrhositiéh:i s an expl oded perspective view of a part of a
pl asna di spl ay panel according to a third embodi ment of this invention;
Fig. 17 is an exligpddlispe sehmeaniiio/sedtio i spl.ay panel
acgor ding to a fourth enbodi nent of tﬁlws@iévrﬁgﬁﬂi%gngE]‘Elacétm‘%gpfggggﬁg@%I oded
per spect i vePpREsiuswhicthwes useddn pkamspiesdi spl ay panel according to a fifth
enbodi nent of thi,Fs iqvention; Fig. 19 is an expl oded perspective view of a
part of a plasma éﬁ’s%lﬁya pematiceentignalview showing a strrtlack nbavapbr t hi s
| nvent i on; decBsiigh dpbafilueNRIQHREs PRESRPELINGGY! ew of @ part of a plasm

e

di spl ay panel according to a sevent ® of this invention; Fig. 21

is an expl oded péigpeista yeaphiciwely shavhd aerfMel ﬁ)lﬁe ' el
according to an ei q-hth enbodi ment of thiéé icﬁ;?\ger?t P@ ; cf“e?v%%sppo%%e of
layer sample 1 in Example 1;

— .G
o "y

Fig. 4 is a graphical view showing a permeability frequency response of
layer sample 2 in Example 2;

Fig. 5 is a graphical view showing a permeability frequency response of
comparable sample 1 in Comparable Example 1;

Fig.6is a sche-matic and perspective view of a test apparatus for
testing a noise suppressing effect of magnetic samples;

Fig. 7A is a graphic view showing a transmission characteristic of layer

sample 1;

Fig. 7B is a graphic view showing a transmission characteristic of

comparable sample of composite magnetic material sheet;

Fig. BA is a distribution constant circuit with a length ¢ showing a
magnetic material as a noise suppressor:

Fig. 8B is an equivalent circuit with a unit length A of the distribution
constant circuit of Fig. 12A,

Fig. 8C is an equivalent circuit with a length ¢ of the distribution
constant circuit of Fig. 12A;

Fig. 9A is a graphic view showing a frequency response of an

equivalent resistance R of layer sainple 1in Example 1; and



26 August 2004 9 Fig. 22 is a sectional view of a conventional cathode-ray
tube (CRT) display device; Fig. 23 i§ a sectional view of another
eonventional cathode-ray tube (CRT) display device in which a noise neasure
is taken; Fig. 24 is a sectional view of a cathode-ray t29augGstiaood spl ay
device according to a first enbodi-ment. gf this invention; Fig. 25 is an
expanded sectional view of -a nei ghborhood of a display panel for use in the
CRT display device illustrated in Fig. 24; Fig. 26 is an enlarged _
perspective vi ewFés 98 igar graphicaview spowingomirebuéncy nesponse dhen di spl ay devi ce
illustrated.in E : 24t; Fig:] 127 is a.sectional view of a cathode-ray _tubg
(CRT) di spi’dy"& %’ﬁé%s'aé%? ?1gcqrﬁp%[ag\é%éﬁ?PMcﬁjf%?@Sltegr:g?i?: |p g\églnt :c gp,
Fig. 28 is I d perspective view of a part of a ¢ _

usg in then?lé‘R%ﬁgli&g{)e%gy, gevi ce illustrated in Fig. 27; Fig. 29 is an

Fioy | i i se ln.a
ot hodeor by tubo (LD a el et & Ight SRt EPo IR Oster Fodd eseMifla, o

t hi s i nventd 8A;erbedimeot pbthimineentiorged per spective view of a part of a
di splay panel for_ use in a cathode-ray tube (CRT) displ ay devi ce accordi ng
to a fourth enbofiidredtis gframtiview atatighoemitigyelestenit $aser diotigr gdrding

' ' » ' f I n a cathode-ray tube
(o) i spranitls? satfnparergRednhidh b embodi ment of "this i nvent : fy
Fig. 32 is an en r Ve M f . . of rgl l'ay panel for
usg in a cat hode%&%ﬁ%@ i %gig dﬁeg%?%ﬁvg&ﬁgﬁé\gggr%ﬁ% ofg a sixth
enbodi ment cofivéritichal pleentd displagpanel;

Fig. 13 is an exploded perspective view of a conventional front glass
substrate as noise measure for use in the conventional plasma display panel

ilustrated in Fig. 12;

Fig. 14 is an exploded perspective view of a part of a plasma display
panel according to a first embodiment of this invention;

Fig. 15 is an exploded perspective view of a part of a plasma display
panel according to a second ‘embodiment of this invention;

Fig. 16 is an exploded perspective view of a part of a plasma display
panel according to a third embodimént of this invention;

Fig. 17 is an exploded perépective view of a part of a plasma display
panel according to a fourth embodiment of this invention:

Fig. 18 is an exploded perspective view of a part of a plasma display
panel according to a fifth embodiment of this invention:

Fig. 19 is an exploded perspective view of a part of a plasma display
panel according to a si;(th embodiment of this invention;

Fig. 20 is an exploded perépective view of a part of a plasma display
panel according to a seventh embodiment of this invention;

Fig. 21 is an exploded perspective view of a part of a plasma display

panel according to an eighth embodiment of this invention;



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 26
August 2004 io enbodi nent of this invention. Description of the Preferred
Enbodi ments Before the description will be made as to dﬁ@phpusgﬂxhpes
according to this invention, the description will be at first nmade to a
magnetic | oss layer for wuse in the display devices according to this

i nvention. The magnetic | oss |ayer has granular structure.

. New,
description wi || Fig 22idea sextibnaigfiew ek alcohlvenidnial @aﬁﬂeeﬁﬁ?ﬂhﬁé {Sﬂﬁﬂam hods
ch sche

of MX-Y magnetic conposition. Referring to Fig. 1 in tically

shows the §Fshy devieeructure of M XY magneti c conposition, particles 11

of netallic magn?ti Srmtere%ﬁl Mare uniformly or evenly distributed in a

matrix 12 consis i'%% OF asegigngl view ol appthgr cenvanyionalcathodmptay ebeng

apparatus sh L for. roduci n anples in the foll ow ng
6P s e85 WA f e PRI Bl

exanpl es and np Ive exanpl'es. ri::{‘;appar atus has a

conventional st r . \g4eis ANk GORBINVISR D & c\é%%ﬂénaaygpgégéﬁgf g%@:aﬁsmter 21,

an atnospheric gas source 22, a substrate or VEH ps 24 (X
or X-Y), aacepgwng kba (Mt emsbodrRepooiehissovsrtion; and a vacuum punp 27. The

at nospheric gas source 22 and the vacuum punp 27 are connected to the
vacuum cont ai ner M9 25TRaNsepaNead seotiored Nfevoott & neighbbrootiart gedis@&y on whi ch

chi ps 24 ar, i Th tter 21 is,disposed.in front of the
substrate f%.ng#%(z?%g%é%?gjgﬁ?gay%wf:g "E@Hﬁ&éf'@cf'@-oe‘{ihe target 25.
Referring to Fi gFidBe6 ig8 ar@9 kb d erein was also
used anot her appar@a?l?slgfor péﬁgﬁ?éscgg%?%gﬁ)ﬂék&%g%?%wsvh%Baa%fﬂbl es and

conpar at i veisexaitipé displayhdeviapitosttapdi Figoragpparatus has a conventi onal
structure and has_vacuum contai ner 20, atnospheric gas source 22, and

vacuum punp 27 sifig|124 istosedtionsiniewof arpthggearayttube (ORThakpraycdelidd! € 28
oot og 53 "RESHRG To & ¥eldnd BrfBodiment of s hventon: © 9t 25 and FE pover
Fig. 28 is an enlarged perspective view of a part of a display panel for
use in the CRT display.device iIIUstratéd in Fig. 27;
Fig. 29 is an enlarged perspective view of a part of a display panel for
use in a cathode-ray tube (CRT) display device éccofding to a third embodiment
of this invention; '
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;

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;

Fig. 32 is an enlarge'd 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

Fig. 33 is an evnlarged‘ perspective view of a part of a display panel for

use in a cathode-ray tube (CRT) display device according to a seventh



26 August 2004 ~x;3mpl~.1. A thin |ayer of MX-Y magnetic conposition 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<l x 10'6 Torr AtnpsphereAr gas Electric Power#-Augasozioa-e
(dianeter of 100nm and Al 203 chip (12Qopi eces) (chip size: 5mm x 5nmm x
2mm The layer sanple 1 produced was anal yzed by a fl uorescent X'-'ray
spectrosco ﬁ 0 ghmad as a |layer of a conposition Fe72A1110 The
| ayer sanpld" '88"§°o‘ 'EY%‘?\‘E’(”er (u M in thickness, 530 micro ohm
centinmeters (u Sy, _.. “;“" ance, 18 Ge in anisotropy field
(Hk), and 16, 800 ation (Ms). A percent ratio of
the saturation ”B@ftﬁbltﬁ@tibgé‘rlmfont\m# bb%(@die §§‘W8%8g9ymléegaatcc8 dut;é]?o metal lic
material Mitself {Ms(MX-Y)/Ms(M}x 100 was 72

this invention, the description wnII 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.

New, description will be made as to granular structure and production
methods of M-X-Y magnetic composiﬁon.

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.

Referring to Fig. 2A, a sputtering apparatus shown therein was used for
producing samples in the following examples and cowﬁparative examples. The
sputtering 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 disposed. The shutter 21 is disposed in front
of the substrate 21. The RF power source 26 is connected to the target 25.

Referring to Fig. 2B, a vapor deposition apparatus shown therein was
also used another apparatus for producing samples in the following examples
and comparative examples. The yépor deposition apparatus has a
conventional structure and has v_ac;uum 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,



In order to nmeasure a perneability frequency response, the |ayer sanple 1
was formed h a ribbon like formand inserted in a coil. Under application
of a bias magnetic field; an inpedance variation of the coil was neasured
in response to frequency change of AC current applied tozgg\g a8t »004'he
measur enent was several tines for diffegrent values of the |gs magneti c
field. Fromthe nmeasured i npedance variation in response to frequency
variation, the perneability frequency response (~.c "-f response) was

cal cul ated and ig@ﬁlﬂmlin Fig. 3. It will be noted fromFig. 3 that the

i nagi t of i bility has a high peak or th i
AT SN B e T
resonance : 5 . myvajue u nax IS apou
oo Mo ® pryaseesae Shherlig iﬁ%%’%@%'@%‘gg%%%é,Spé{{’?ré'l‘éf?%“ ndwi dt h

bw was detstoowinnediabt & percentage ratio of bandw dth between two
frequency points which shows the imaginary part of relative perneability
as a half value u "50 of the naxi mum Vabled ~. ~ "nax+ to center frequency
of said bandw ati,ve pamgwi dtirbw—was—48%—bxanmpte— . In a
condition sim ﬁ};}ufuﬁpﬁ%érf%ei ‘ng)?as'%lagnﬁgb £1asthg®f 150 Al 208 chi s, a

| ayer sanpl e 2 Aasospbered on a gl ass pl at argidbe | ayer sanple 2 prpduced was
anal yzed by a ff ; X-Tay Spectros yand—conf+rfhed—as—a—] ayer of a
conposition F ﬁ!’gﬁg‘gﬁwrﬁn l.ayer sanpl B%g had 1.2=mcroneter (B mM in

t hi ckness, 2400 nmicro ohm centineters (uFe (diametemofCOBmeaLahdc rEsi st ance,
120 Ce in anisiotaroelg field  (Hk), and 960,Cauhip '(1rgos‘§1§yég;ti on
magnetization |((Ms). It will be noted thal HR¥8E: 5 5(54[]\' her than
| ayer sanple 1 in the specific resist dm,e.( A@pw wﬁ:ﬂ%gm o1 tgc
saturation magnetization of the |ayer sanple 2 and that of the netallic

terial Mitself = Y/ 100 44 5% . Th "o f f
Tayer sanpl e 2 vl ARLS STRBPCO s 88 ABaed by, 7 orsScans eesimal 6 1 and
ayer sampl . f . e 1
To that i n Tayaeeiopy MAAIcatls 4 MGRPre cltbeBlSR e udint nESenk. or

t he nat ur allayerssampled fademnizyometerlpauh) ih thdknaddd sBbenicrpghmary part of
relative perneabili t(ﬁ*&;adual ly falls either side of the peak so that the u

"-f respori&dtimeders ubemdn DRaspasiferiesistance/A1 8 ©eaini ardsdiespyviiehd (Higwr  of
| ayer sanple 1@;@50 confirned as 181 by the simlar way as in anpl e
1. Conpar atiR JIsp In salraipiymagpatizatieni(Ms)t o that in Exanple 1 but

ing of 90 Al2CB ghi . j | f of med |
orate. The comarspree s Sl AaeGaley R Ve samcteont
X-ray. spectamstapyf fRdneriid maRMaPR! kdAXRIMA-IMARBPR! {b0NLeAPM SCr. The

In order to measure a permeability frequency response, the layer

sample 1 was formed inh 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 measured impedance variation in response to frequency
variation, the permeability frequency response (/.”-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 (" ,,) and rapidly
falls either side of the peak. The natural resonance frequency (f(1"p.))

showing the maximum value (u "max) is about 700 MHz. From the 1 ”-f




2004 13 conparative sanple 1 Pad 1.2 micrometer (u mnm in

tzﬁi ?Egg:ts 74 mcro ohmr% centimeters (un cm in DC specific resistance,
22.0e in anisotropy field (Hk), 18,800 Gauss in saturation _rragn_etlza]'gloE
{Ms), and 85.7a in a percent ratio of the saturation mgoaupgst2dya of the
conparative sanple 1 and that of the allic material Mitself 1
ff~1s(til-X-Y)/Ms(M}x 100, The u "-f response of conparative sarrp e Fyvas
al so obtained in the simlar manner as in Exanple 1, and is shown in Fig.
5. 1t will "BRPHBECed retadie bRngwidth bwawasidetenmigedas ya percéntags raid of €l ati ve

er meabi | ity af . onparative sanple 1 has a high peak at a frequency
bout 20 1 PSS BeSFRT b iuertoiemenisn shvews fesingiary panige t han
10" ti 1Hz. L6l me Jite! seéd \B@?{’ |thi S, rfet uctign is clagselq byt generation
of eddy current: gue ?o ﬁ&ea 1D APE pe &1 NPABREMAEAIUE L gy, tO o 1 but
Conpar at i veehxaidugiehey of éaih%aﬂdﬁmﬁ’.‘?‘m@réﬁéﬂé @éﬁ&vﬁdth%r n@gsgﬁﬁgﬁp f ss u
using of 200 Al ~03 chips, a conparative sanple was for gla

pl ate. The conpabxgmpe 8anpl e 2 produced was anal yzed by a fluorescent
X-ray spectroscopy and confirmed as a | ayer of a conposi tion Fe19'A13a04~.
The conparative $agfcaditionsimiardorhatriofxaeplé d but usmgtdinabrmg@ﬁc&@s?OO

' h | r usS- ¢ I n DG specific resistance. e magnetic

?h;; gct gr Pglggé%%%glﬁ%\g@??W@%F@'%Wﬁﬁ%i ted fpper par anagge'glnsg] ol ass
~4 ~ . A thitpel r g@&ﬂ i i s, rad

ETZPE by the re;ng]fi%%&ssﬂe%ﬂrzﬁgdnet %53"2?8{38@& as@?’ﬁé%%?g%g' ar at us

: . : e e Cial
hown in" Fispectr@gcaply ancsqurfineeting RYEH 6f #BomPeYRIoh Fel 2 & 2. Fhe par
;S)rgssure riztgi o of ?\g was 20a. The thin |ayer was heat’ t Peaf ed aéfa a

t enper at ur eA¥§ SEOHE £drad w8 Missumeter huvraa)dnmtmicmm;r mg@mmcorfm el d and
[ A t. 2004 14 Tabl e
obtained a clea?’iﬁ%retesr"é‘"UZLI 8 4 cm) |2n6DCus lcjascific 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 sémple 1 in the specific resistance.

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)} X 100 was 44.5%.

The u"-f response of layer sample 2 was also obtained in the similar
manner as in Example 1 and shows in Fig. 4. ltis noted that the peak has also
a high value similar to that in layer sample 1. waeVer, 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 1 "-f

response has a broadband characteristic.

A relative bandwidth bwr of layer sample 2 was also confirmed as 181%

by the similar way as in Example 1.

Comparative Example 1

In a condition similar to that in Example 1 but using of 90 AlLO, chips, a
comparative sample 1 was formed on a glass plate.

The comparative sample 1 produced was analyzed by a fluorescent

X-ray spectroscopy and confirmed as a layer of a composition FeggAlgOg. The



' " spher eAr +NZ gas El ectric
Vacuum degree before sputtering<l x 10"6 Torr Atnosp _ | ric
Power RF 'gll'argetsFe~(di aneter of 100mm and Al chip (150 pieces) (chip size:
5mm x 5nm X 2nm) - The properties of layer sanple 4 are show in Table 3.

Table 3 Layer thicknessl.5 u m{M(MX-Y)/M(N)} x 1005k Rigust 2004520 f (u
" max) 830MHz bwr ~ ~175% 13

comparative sample 1 had 1.2 micr ometer (L m) in thickness, 74 micro ohm

centimeters (z Q + cm) in DC specific resistance, 22 Og 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)}X 100.
The w"-f response of comparative sample 1 was also obtained in the
similar manner as in Example 1, an‘d is shown in Fig. 5. It will be noted from
Fig. 5 that the imaginary pért " 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. | | |
In a condition similar to that in Example 1 but using of 200 Al.Q, chips,
a comparative sample 2 was formed on a glass plate. ‘
The comparative sample 2 produced was analyzed by a fluorescent
X-ray spectroscopy and confirmed as a layer of a composition Fe 5Al340,;.
The comparauve sample 2 had 1.3 micrometer (£ m) in thlckness 10,500 micro
ohm centlmeters (1 Q + cm) in DC specific resistance.
The magnetic characteristic of comparative sample 2 exhibited
superparamagnetism.
Example 4
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 inTable 2. The parﬁal pressure 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.



Fcamle5 A thin layer of MX-Y magnetic conposition was nade on a gl ass

' ' ' ' 2A at a sputtering
late by using the sputtering apparatus shown in Fig,
Eonditign shown in Table 4. The thin | ayer was heat-treated at a

temperature of 300C for two hours in vacuum under magnet ¢ Augase26uad
obtained a |ayer sanple 5. Table 4 'VacuMIp
a

Torr AtnosphereAr gas El ectric PowerRF

sanple 5 are show in Table 5. 26 Augiahle2004 15 :

Vacuum degree before sputtering

<1X10°® Torr

Atmosphere

Ar+N, gas

Electric Power

RF

Targets

Fe'(diameter of 100mm) and
Al chip (150 pieces)
(chip size: 5mm X5mm X 2mm)

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

"Table 3

Layer thickness

15 um

{Ms(M-X-Y)/Ms(M)} X 100 |51.9%

K "max 520

(L ) 830MHz

bwr 1175%
Example 5

A thin layer of M-X-Y magnetic composition was made on a glass plate
by using the sputtering apparatus shown in Fig. 2Aata 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 | <1X 10 Torr
Atmosphére Ar gas
Electric Power RF

Targets

Co (diameter of 100mm) and
Al,O,4 chip (130 pieces)
(chip size: 5mm X 5mm X 2mm)

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

degree before sputtering<l x 106
rgetsCo (dianmeter of 100mm and
Al 203 chip (130 pieces) (chi size: 5mmx 5mm x 2mm) The properties of

| ayer



Table 5 Layer thicknessl.1 u m{M(MX-Y)/Ms(M} x 10064.7% u "max850 f(~
"max) 800MHz bwr, 157% Exanple 6 A thin | ayer of M X-Y magnetic conposition
was made on a glass plate by the reactive sputtering method using the
sputtering apparatus shown in Fig. 2A at a sputtering cmg{ubugmmom in
Table 6. The partial pressure ratio of N2 was 10% The thin layer was
heat-treated at a tenperature of 300C for two hours in vacuum under
magnetic field and obtained a |ayer -sanple 6. Table 6 Vacuum degree before
sputtering<l x 10"6 Torr AtnosphereAr¥dgle§as El ectric Power RF Tar get sCo

(di ameter of 100mm) and Layer thickness 1.1 um
{Ms(M-X-Y)/Ms(M)} X 100 | 64.7%
2 max B 850
(L max) 800MHz
bwr. ' 157%
Example 6

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 undef magnetic field and obtained a layer sample 6.

Table 6
Vacuum degree before sputtering | <1 X 10 Torr
Atmosphere Ar+N, gas
Electric Power RF
Co (diameter of 100mm) and
Targets Al chip (170 pieces)
: . (chip size: 5mm X 5mm X 2mm)

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

- Table 7
Layer thickness 1.2 um
{Ms(M-X-Y)/Ms(M)}X 100 |32.7%
u"max . 350
FOLL” max) 1GHz
bwr ~ [191%




Al chip (170 pieces) (chip size: 5Snmx 5Smmx 2m) The properties of |ayer
sanple 6 are show in Table 7. Table 7 Layer thicknessl.2 u m
{ME(MX-Y)/Ms(M}x 10032. 7% u "max350 f ('a. "nmom) 1 GHz bw 191 16 26

August 2004 Exa A thin layer of MX-Y.magnetic COITpO_SitiQélA s% on a
o] gss plate by using the sputtering appg atus shown in Flg.wgi at a

sputtering condition shown in Table 8. The thin |layer was heat-treated at a
t enper at ure of 3%00
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 | <110 Torr
Atmosphere Ar gas
Electric Power - o RF
Ni (diameter of 100mm) and
Targets Al,O4 chip (140 pieces)
‘ (chip size: 5mmX5mm X 2mm)

The properties of Iayef sample 4 are show in Table 9.

- Table 9

Layer thickness 1.7 um
{Ms(M-X-Y)/Ms(M)} X 100 = | 58.2%
K ax 280

f(L " maw) 240MHz
bwr . | 169%

Example 8

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.



hours in vacuum under nmagnetic field and obtained a | ayer sanple 7.
fI'g[)l ang Vacuum degree before sputtering<l x 10"6 Torr AtnmosphereAr gas
El ectric Power RF TargetsN (dianeter of 100mm) and Al 203 chip (140 pieces)
(chip size: 5mm x 5nm x 2nm) The properties of |ayer sanpg@u UQ{E@POW in
Table 9. Table 9 Layer thicknessl.7 u m{M(MX-Y)/M(M}x 100.58.2%u
“max280 ‘

Table 10
Vacuum degree before sputtering | <110 Torr
Atmosphere ‘ Ar+N, gas
Electric Power : - RF

: Ni (diameter of 100mm) and
Targets Al chip (100 pieces)
" (chip size: 5mm X 5mm X 2mm)

The properties of layer sample 10 are show in Table 11.

Table 11
Layer thickness - 1.3 um
{Ms(M-X-Y)/Ms(M)} X100 | 76.2%
H "max | 410
He" ) | 170MHz
bwr 158%

Example 9

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.

Table 12
Vacuum degree before sputtering | <1X 106 Torr
Atmosphere Ar gas
Electric Power RF
‘ ' ’ Fe (diameter of 100mm) and
Targets TiO, chip (150 pieces)
{chip size: 5mm X 5mm X 2mm)

The properties of layer sample 9 are show in Table 13,



f(u "max) 240MHZ bwr. 169% Exam | ~e_8 A thin layer of MX-Y magnetic
conposition was nmade on a glass plate by the reactive sputtering nethod
using the sputtering apparatus shown in Fig. 2A at a sputtering condition
shown in Table 10. The partial pressure rati.o of N2 was 3@%,qhbE2dda n | ayer
was heat-treated at a tenperature of 3010C for two hours in vgcuum under
magnetic field and obtained a | ayer sarrpel e 8. 26 August 2004 Table 10
Vacuum degree before sputtering<l X 10-6 Torr AtnosphereAr+N2 gas El ectric
Power ~RF TargetsN (diameter of 100mb)e gmd Al chip (100 pieces) (chip
size: 5mm x 5nm x 2nmm)

Layer thickness 1.4 um

{Ms(M-X-Y)/Ms(M)} X100 | 43.6%

U“”max ) 920

FOL " max) 1.5GHz

bwr 188%
Example 10

A thin layer of M-X-Y magnetic composition was made on a glass plate
by the reactive sputtering method using the sputtéring 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 14
Vacuum degree before sputtering | <1xX10® Torr
Atmosphere Ar+O, gas
Electric Power RF
. Fe (diameter of 100mm) and
Targets : Si chip (130 pieces)
' (chip size: 5mm X 5mm X 2mm)

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

* “Table 15
Layer thickness 1.5 um
{Ms(M-X-Y)/Ms(M)} X100 |55.2%
0w 920
F(L " mae) ' 1.2GHz
bwr ‘ 182%




roperties of layer sanple 10 are show in Table 11. Table 1"1 Layer
Iﬂscﬁnggs ~1.3 ~.c my{I\/B(Mm))(-Y)IIVB(I\/p}x 10076. 2% u "max410 f(~ "max) 170MHz
bwr 158% E~cam I ke 9 A thin layer of MX-Y magnetic conposition was nade on
a glass plate by using the sputtering apparatus shown '”ZEMgugh@Ma
sputtering condition shown in Table 12.,Jhe thvl n layer was héat-treated at
a tenperature of 300C for two hours in vacuum under magnetic field and
obtained a | ayer sanple 9. Table 12 Vacuum degree before sputtering<l X
10"6 Torr At nosphetsmledds El ectric Power RF

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 sampie 11,

. Table 16
Vacuum degree before sputtering | <1X10® Torr
Atmosphere - ' Ar gas
Electric Power , ' RF
' ,, Fe (diameter of 100mm) and
Targets HfO,3 chip (100 pieces)
(chip size: 5mmX5mm X 2mm)

The properties of layer sar"nble 11 are show in Table 17.

Table 17
Layer thickness 1.8 um
{Ms(M-X-Y)/Ms(M)} X 100 |77.4%
1 : 1800
FL " max) 450MHz
bwr 171%

Example 12

A thin layer of M-X-Y magnetic compositi_on 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.



[ [ [ [ hip size: 5mm x
Target sFe (diameter of 100mm) and Ti 02 chip (150 pieces) (c
' Table 13. 26
5mm x 2 The properties of |layer sanple 9 are show in
August 2m(;%4 is Tabl e 13 Layer thicknessl.4 u m{M(MX-Y)/M(M}X 10043. 6%
~'" max ~920 f(u "max) 1. 5GHZ bw 188% Exam | ke 10 26 August 2004
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_Table 18

Vacuum degree before sputtering | <1 X 108 Torr
Atmosphere Ar gas
Electric Power - RF

Fe (diameter of 100mm) and
Targets BN chip (130 pieces)

(chip size: 5mm X 5mm X 2mm)

The properties of layer sample 12 are show in Table 19,

Table 19
Layer thickness 1.9 um
{Ms(M-X-Y)/Ms(M)} X100 | 59.3%
I max ‘ 950
(" max) : 680MHz
bwr 185%

Example 13

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 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 20
| Vacuum degree before sputtering | <110 Torr
Atmosphere Ar gas
Electric Power ' © |RF

FesoCosg (diameter of 100mm) and
Targets : Al,O; chip (130 pieces)
(chip size: 5mm X 5mm X 2mm)

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



A thin layer of MX-Y magnetic conposition was nade on a glass plate by the
reactive sputtering nmethod using the sputtering apparatus shown in Fig. 2A
at a sputtering condition shown in Table 14. The partial pressure ratio of
02 was 15% The thin layer was heat-treated at a tenperabenagabt 2684 f or
two hours in vacuum under magnetic fielg and obtained a | ayer sanple 10.
Table 14 Vacuum degree before sputtering<l X 10"s Torr At nosphereAr +02
gas Electric PowerRFE Targets ~Fe (diameter of 100mm and Si chip (130

pi eces) (chip size: 5mm x 5nm x 2mm) TERE Btoperties of |ayer sanple 10 are

show in Table 15. Layer thickness 1.6 um
{Ms(M-X-Y)/Ms(M)} X 100 | 59.3%
I ax 720
() 1.1GHz
bwr 180%
Example 14

A thin layer of M-X-Y magnetic composition was made on a glass plate
by using the vapor deposition apparatus 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
Vacuum degree before sputtering <1X10 Torr
Atmosphere flowing rate O, at 3.0 sccm
Elements in crucible 28 and 29 Fe and Al

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

Table 23
Layer thickness _ 11 um
{Ms(M-X-Y)/Ms(M)} X100 | 41.8%
L7 nax : 590
1" max) 520MHz
bwr ' 190%

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. |



[ - 2% u "max920
' 'Table 15 Layer thicknessl.5 ~. m{M(MX-Y)/M5(M} x 10055.:
f(u "max) 1. ZGHél bw 182% 26 August 2004 19 .Exalrrpl e_%l. A th![R | ayer of
M X-Y magnetic conposition was made on a glass plate by using e _
sputteri %g apparatus shown in Fig. 2A at a sputtering copéAugast 200a0Wn i n
Table 16, The thin layer was heat-treatgsg at a tenperature of 300C for Itwo
hours in vacuum under nagnetic field and obtained a | ayer sanple 11. Table
16 Vacuum degree l{)gé‘sc?re sputtering<l x 106 Torr

piece was layer sample 1 with dimensions of 20mm X 20mm X 2.0
iem. For a comparison, a sheet of known composite magnetic material having
dimensions of 20mm X 20mm X 1.0mm. The composite magnetic material
comprising polymer and flat magnetic metal powder dispersed in the polymer.
The magnetic metal powder .compr'ises Fe, Aland Si. The composite magnetic
material has a permeability distribution in quasi-microwave range and has the
maximum value of the imaginary part of relative permeability at a frequency

about 700 MHz. Table 24 shows magnetic properties of both of the test piece

and comparative test piece.

Table 24

Layer sample 1 | Comparative test piece
1"[700MHz | about 1800 about 3.0

bwr 148 , 196

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 (1 "maxX 0) of the maximum value ", of the imaginary
part of relative permeability and thickness of the piece 0, the thickness of the
comparative test piece of the composite magnetic material sheet was selected
1mm so that the both of test pieces have the similar values of (1" naxX 6).

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 75mm 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 321 was measured. The frequency response of

S21 are shown in Figs. 11A and 11B for layer sample 1 and the comparative



At nosphereAr gas El ectric Power RF . TargetsFe (di aneter of 100mm) and Hf 03
chip (100 pieces) (chip size: 5mmx 5mm X 2mn) The properties of |ayer
sanple 11 are show in Table 17. Table 17 Layer thickness.1.8 u. m i
{Ms(MX-Y)/Ms(M}x 10077.4% u ~~nax1800 f( ~~max)450Miz pgualiglsE26oa” | ~

A thin layer. of MX-Y magnetic conpesitipn was nade on a gl ass

sample, respectively.

With respect to. use of léyer sémple 1, it will be noted from Fig. 7A that
S21 reduces above 100 MHz, becomes to the minimum of —10dB at a
frequency of 2 GHz and then increases above 2 GHz. On the other hand, with
respect to use of comparative samplé, it will be noted from Fig. 7B that S21
gradually reduces and becomes to the minimum of -10dB at a frequency of
3GH:z.

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 (", X 8).

Now, providing that the magnetic sample forms a distribution constant
circuit having a length of ¢ as shown in Fig. 8A, an equivalent circuit was
calculated for a unit length of A ¢ from transmission characteristics S11 and
521, as shown in Fig. 8B. Then, the equivalent circuit for the length ¢ was
obtained from the equivalent circuit for the unit length A ¢, as shown in Fig. 8C.
The equivalent circuit of the magnetic sample comprises series inductance L
and resistance 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 fnain|y determined by the equivalent
resistance R added in series. | |

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. Itis seen that the
frequency dependency of the equivalent resistance R is different from that of

the imaginary part of relative permeability which has the maximum value at



pl ate 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
tenperature of 300C for two hours in vacuum under magnetic field and
obtained a |ayer sanple 12. ao 26 August 2004 Vacuum dggaagudesouse
sputtering<l x 106 Torr AtnmosphereAr gags El ectric Power RF TargetsFe
(diameter of 100mm) and BN chip (130 pieces) (chip size: 5mm X 5mm X 2nmm)
The properties of |ayer sanple 12 are show in Table 19, Table 19 Layer

t hi ckness1.&out1 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,.

Referring to Fig. 10, description will be made of a display device
according to an embodiment of this invention. The illustrated display device
exemplifies a light emitting element 70. The illustrated light emitting element
70 is a laser diode for use in an optical pickup for an optical disk drive.

The light emitting element (laser diode) 70 comprises a base 71, alaser
diode chip 72 mounted on the base 71, a resinous light emitting window 73
attached to the base 71 so as io cover the laser diode chip 71, and three legs
74 extending from the base i‘n 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.

In the light emitting element: (laser diode) 70 having such a structure,
according to the first embodiment of this invention, a magnetic loss layer or film
75 is formed on a Ioweﬂi'r 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 félshion. In other words, the magnetic loss
layer 75 is a meshed magnetic loss layer.

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 ‘Iayer 75 to pass through the light emitting window 73.

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

deposition process, or reactive sputtering process. In other words, the

granular magnetic thin layer may be a sputtered film formed by the sputtering




{Ms(MX-Y)/Ms(M} X 10059.3% u "nax950 f(u "max)680MHz bwr 185% Exanple 13 A
thin layer of MX-Y magnetic conposition was made on a glass plate by using
the sputtering apparatus shown in Fig. 2A at a sputtering condition shown
in Table 20. The thin |ayer was heat-treated at a tenpergg augusf 2620C f or
two hours in vacuum under magnetic fielzg, and obtained a | ayer sanple 13.
Tabl e 20 Vacuum degree before sputtering<l x 10"6 Torr AtnosphereAr gas

El ectric Power ~RF Targets ~Fe50Co50 (di aneter of 100m) and Al 203 chip

(130 pi ecepyoqeshiqr the reactivensputténimg Ero2ess or a vapor-deposited film formed by
the vapor deposition process. Upén manufacturing the granular magnetic thin
layer, the above-mentioned sputtered film or the above-mentioned vapor-
deposited film are really heat-treated at a predetermined temperature for a
predeterh"uined time interval in vacu'u..m under rﬁagnetic field.

In the above-mentioned embodiment of this invention, inasmuch as it is
necessary to form the ragnetic loss layer (granular magnetic thin layer) 75 in
the mesh fashion, such a meshed magnetic loss l_ayer may be a sputtered film
formed by the sputtering process using a mask, a vapor-deposited film formed
by the vapor deposition process usiné a mask, or a crosshatched film formed by
crosshatching a magnetic loss wire made of a granular magnetic material.

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 grenular magnetic thin layer
has a thin film thickness of , for example, 2.0 £ m or less.

In addition, the present inventors already confirmed in an experiment
that the granular magnetic thin 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 granular magnetic thin layer according to
this invention is in prospect as a ma_gnetic substance adapted for use in
suppression of electromagnetic interference (EMI) in, for example, a

semiconductor integrated element which is operable at a high-speed clock of
about 1 GHz,




[ in Table 21. 26 August
Tabl e 18 The properties of |layer sanple 13 are show in
2004 21 Table 21 Layer thicknessl.6 u m{Ms(MX-Y)/Ms(M}X 10059. 3% !-t

“max720 f(!'-~ "max) 1.1 GHz bwr 180% exam | ke 14 A thin |ayer of MX-Y

doposi 1 on apparatus Shown in Fig. 38 aisa condilion Shom  SOReH% 22. The
thin layer was heat-treated at a tenper gt ;r FaOfer 322C }‘ gr 121\.M)T28:”682I2n
vacuum under nagn%thguérl‘ %Lgm%ﬂ.% ggrtu%ggt%red by uging the r;guttering process

using the mask, the vapor deposition process, or the reactive sputtering process

are exemplifies as methods of m'anufalcturing 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 formihg the granular magnetic thin layers.

Manufacturing methods may be not restricted if the methods can uniformly form

the magnetic loss layer according to this invention.

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.

Furthermore, althougﬁ the laser diode is exemplified 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-
mentioned 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 gf an active-matrix type comprising a plurality of thin layer
transistors (TFTs) and the mégnetic; 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



Vacuum degree before sputtering<l X 10-6 Torr Atnosphere flow ng rate02 at
3.0 sccmElenents in crucible 28 and 29Fe and Al hThE progerltles of layer
-sanpl e 14 are show in Table 23. Table 23 Layer thicknessl.1 u m

{I\/Ism()M X-Y)IMs(M} X 10041.8% ~ "max ~590 f(/~c "nom) SZOM&AbgusthKIM% Now,
description will be made as to tests relmating to noise suppressing effect
of sanple layers and conparative sanples, using a test apparatus shown in

ig. 6. 2 004 2Atest |ecevvaslaer sanple 1 with di nensions
g:‘g20?rm X g@%ngu'@péce Oé%?ﬁ mesh fas %ﬁ’rpa’ﬁ %"B/nrat% t@ﬁ@éﬂQ"@ﬂ'W‘Pﬁﬁ/ﬁY@dﬂﬁﬂMSl te

magneti c ”Béeefro'rrﬁledw Qacd. MARRLEGS v dSHRiSh KOBRBpilied T ihe BSovePOS! te

magneti c materi al
mentioned embodiment in a case where the magnetic loss layer 75 of the light

emitting element 70 is formed in thle 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 mtercepted to pass though the light emitting
wmdow 73.

In addition, although th_e description is exemplified in a case where the
magnetic loss layer 75is the granular'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 fre‘quency band between several tens of MHz
and several GHz.

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 t‘here'between. The first glass
substrate 81 is disposed at the front while the second glass substrate 82 is
disposed at the rear. Accordingly, 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 predetermined direction paraliel to



conprising polynmer and flat magnetic netal powder dispersed in the polyner.
The magnetic netal powder conprises Fe, Al and Si. The conposite nmagnetic
-material has a permeability distribution in quasi-mcrowave range and has
the maxi mum val ue of the imaginary part of relative pernpghiugusy26ds a
frequency about 700 MHz. Table 24 shows_ nmagnetic properties of both of the
test piece and conparative test piece. 28 Layer sanple 1Conparative test
pi ece ~c "/700MHZabaut 1800about 3.0 bw 148196 As seen from Table 24, the

| ayer sanplonelansthebantt a@O@rined® tHBHRnt Mher SOHRG 814 Eﬁthlteﬁfdnt e in the
maxi mum val ue of the imaginary part of relative perneability. “Since the

noi se supprsebsiratp &f fresttips.s Bactefreht oleetvadai88 Refofhedas a/RhnREn@ Product
(u "maxX S) ofﬁye FﬁEi,me val ue u "max of the imaginary part of relative
per meabi | i tSERPE WHER A B@dsrofiaansnagentsnalenal sUshaa8BO20fTQ e thenpar at i ve
test piece sheet was selected 1 nm so

. . P iy
e, R SR T BB S A i
Ref i tey Fi : i i -strip |i 61
navi ng. oo Gor toPRalih 1 HedRRBS ¥ SuaRTBA BESRD neiBe kvl o o
net wor k angirgaéterfnid GRBh paPRE &5k ?ﬁ@@%ﬁnagﬂgvr% &P{Hesreaﬂs?ﬁe&

mcro-strip line 61 has a line length o a characteri

i npedance diurGGedidasof b eearayaspsansirabd 82drs suips poEach adaralé@edeeHd on t he
mcro-strip line 61 and the transm-ssion characteristic S21 was neasured.

The frequerdB§9¢:dSpBXRBPIS: 0EAG. af Be PhEalityioh rearplectiodes &nerelcovBrddwithayer

sanple 1 a tiLy bl .26, August.. 2004 23 sanpl.e,

respect i ve%?éw}cﬁ&%ggg:c‘%l y%ogéus% pﬁ? alftgyéﬁa'g'gﬁﬂ%%%arPtd_'W_olgBdE’@“ﬁ%‘?’éd from
Fig. 7A thahe$zdt drrtineaecahvriddfic Myérs @ggg@g_to the mini num of -10dB at
a frequency of 2 GHz and then increases above GHz. On the ot her hand,

with respect to u$dsdfargeaiperarei ges @anphewn)iis encloket @ n@tgﬁc‘grmgg,g. 7B
that S21 g(r)t%ggal |y reduces and beconmes to the mninmum of -10dB at a

frequency S angrike feayglass suhabiatas 8t and Batwiketheicircdepieredeatsealed: he
frequency di i bution_of .the pernpabili and that the noise suppressing
effect is ﬁ@é‘&ueﬁﬁe&ﬁafﬁ@ B?'HE%Q@B‘FO wﬁlﬁa%x(’ip?”ﬁbﬁpaiﬁw terkartigat t he
magneti c sangy ggf Qi stgi i t_circuit havin ength of |
as shown in'Fi'g.S ,8% a'ﬁ Fﬁejg'ufév'albtﬁlét&g?ﬁ%ggéa\%ég%céﬁ%c%?rclﬁré’c?sf%‘D?B}unit | engt h
of ~ C fromitraciotstirayd om dieaaaid@ri stics S11 and S21, as shown in Fig. 86.
Then, the equivalent circuit for the length ~ was obtained fromthe

equi val ent ci r cui tSuchra plaemandisplag pgnbl 80'4s calledsdrowppdsitedigthafi§e-tyHee
equivalent circuit of the magnetic sanple conprises series inductance L and
resi st ance PENG Jisklay Pén%a?f i RIagTaa dspimvpareh 80cgenarates, dischasgovays n Fi g.

F3C. From tji Ity W] ngde Q0 hat the .change of transm ssion
characteris Jletgveg tpéné'lorrﬁt g%&”&ﬁ?{’ Bg‘ﬁnﬂéﬁﬁé‘%&f eq}mﬁ%&ﬁﬁ 8hB ebssved the
magnet i ¢ subpoagsthedforitiSedliced oY Adtig! ddffieianEBhrih ofilBHEL Ned by the
equi val ent resistance R added 1 n seriés. '
Accordingly, the plasma display panel 80' generates 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
eleciromagnetic waves serve as interference electromagnetic waves in other
parts or'other apparatuses. As a measure for suppressing the interference
electromagnetic waves, as illustrated 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"



In view of the above, a frequency response of the equival ent resistance R
was neasured. The neasured data were shown in Figs. 9A and 9B for the |ayer

sanple 1 and the conparative sanple, respectively. It will be noted from
these figures that the equivalent resistance R graduall yzgggyggszdoq t he
guasi m crowave range and is about 60 o at about 3GHz. It I's seen that

the frequency dependency of the equival™®nt resistance Ris different from
that of the imginary part of relative perneability which has the maxi num

val ue at 26 AugusiowVe4 tRé nafeute fbr@n?pr_els*sin@ithé imerféreppesed that this
difference wll be based on the gradual increase of a ratio of the product

and the sargie@rareagnetictwavasevitmredast ip the Refventionmal plasnfa disptay, patescri pti on
will be made of a display device according to an enbodi nent of this

i nvent i on. PRTEMAS sissHe &g fallaws. ayAldisst the eonveplional lasna digrtayepanal i ng

I t 70.. ' d. |ight 1 tfi l. t_ 70,1 I di ode f
Dse i an dpCIEsvonEkhES Fomel RpFrhe] SRR SRl ehary Prhame 1 ing
el ement (! a8glirdd R83sctbleTR blRAfo2a08d BeddusAnbdnsh sdbafifie @t B 72 mount ed

on the base 71, a resinous light emtting wndow 73 attac to the base 71

so as to caliedet vetolths ewo dubdabsthates Bli1' @&ndistMiethd edvehflomt hag from
the base in the opposite direction to the light emtting wi ndow 73. The

| i ght emittdipRjavipanel Beossdiyethemsprgudiivpimesh @iBhdisposdd whkkindhe fioay devi ce.
The light emtti i ndow 73, has .a principal surface 73a. to the |ight
emitting elsél#’f?if?p‘%?fs@?“'gé Wa%e)gr%”ﬂéf‘\?iQPE'CEG@W'%C@E'?WC‘?R}E%,P%CO-PH? to the
first enbodi | St I L il I IS
Formed on o oerpar PlRE v aet R BRpRg e Re ko dbaletoooh 58, B o
the light efiriducige Mdshoas' Fds al resirkeerediirey bRinBWp tol d1FbG@ERY, bdrideot
magnetic loss layer 75 is formed in a nmesh fashion. In other words, the
magnet i c | obe drdgeef Wbizitbakisreaphblg afadpsething thesaletteayreagndiitevawsss oThatty t he

meshed nmagnetic loss |ayer 75 is formed on the |ower part of the principal
surface 73aSofeRNVEnyaraldiasna AipPlavRag! isxdisadvaniagepusds dhatgbam eni tt ed

| ayer 75 t ool PR Fuditl B8 eBnhBRPeotlt BbLABlSH ol olbctiEesie ot < "
75 ryPUeh S |
mothe mannd G aieEoy Bapl STHIAOGBP Bk e Bot L Rl BB, 1 yer

My be nmanujeartspasdntionst iy trePpriehfibld of PleQfSaAt speRfiRatiggPOsi tion process,
or reactive sputtering process. In other words, the granular magnetic thin

layer may be a spuielerdng fa Figy 1 4rthedebgrintion wif procaedtg a R@swaglisplag004 25
Byt he- vapoPAEHBLIT ShasABaLo BLisStETIARUIMEEt of TN Y RGIE arkiesplaR@gnet | ¢
thin Tayer. gldae AR BERE'sIMIE % ShHbAS 85 bherRigh 1b i ERRERISRAIGNSY varer
panel 8O' illustrated in Fig. 12 except that the plasma display panel 80 further
comprises a magnetic loss layer 88, |
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 léyer for covering a whole surface of the front outer
surface 81b of the front substrate 81. |
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, X being element or elements



deposited filmare really heat-treated at a predeterm ned tenperature for a
predeterm ned tine interval in vacuum under magnetic field. In the

-above- nmenti oned enbodi ment of this invention, inasnmuch as it is necessary
to formthe ri~agnetic |loss layer (granular magnetic thipglaayase20da in the
mesh fashion, such a nmeshed magnetic |ggs |ayer may be a sputtered film
formed by the sputtering process using amask, avapor-deposited filmfornmed
by the vapor deposition process using a mask, or a crosshatched film
formed. byotraydisdratcanchy, anadriXdredng E, Nparsd/of ©e nade of a granul ar magnetic

material. The present inventors already confirmed in an experinment that the
granul ar magnet i cMttAgEXREYE beiparistiated, tee shenidikesagnalicrpse@yan8de has a

very large magnetic¢c loss in a high frequency within the frequency band

bet ween seleR Vel @ §C@F“Wt'°&h%enébé56%5@§ey@?'iﬂﬁg@dﬁh? REOYE-ARNIdNeRagnet i ¢
thin |ayer hi [ hi : f q,ggg)i Qs ss. In
addition, t xgﬁq&?%gén?hlgng\pe@ﬁt E‘Fegh%ﬁﬁé%%{?s% felrgﬁe |rf9tg§ 'gﬁtggrg}]%énnétoet hat the
granul ar megRfidstiohMdy 4 8¥Sériordbs6FbtidAThal SREHstic efct@ddRaL Wveshar t
(i.e., a"magnetic loss term') u " of relative perneability in '

aquasi - m crimadwzueang baad ciorpdirigularpbetwesni anfrequeray Yeasl affMigh-ahdequency

noi se suppression effect which is equivalent to that in a conventional
conpl ex madifsuercy Raed ohSHnandcampetivieasy sopPrgss iite plegkomagaptelwavpdes as

oranul ar mibits reorrmprvaged ReBldd PSRt et Bl 467 or odplet ' a

2 megnetic subs! aleaidgR!REAE, HEthe SHEUAREERAIAACHLFEl saTAINC |

interterence (EM) 1n, ,~ a sem conductor integfated el enent

whi ch is opmhatiih&tich havihh ah-sdeesk¢ aeg&k megnatie ldss Lit (§Bossid6 t&6 August 2004
Al t hough exanpl es manufactured by using the sputtering process usincf the
mask, the wastculddyptisn theomagneteloss layerBBdn cobparisen yyihta eonvegtipnalcess are

R b L A ey
brocess nay b BUeH (ERSse phPas NG BERITaR RRGRETT At ety e 1 "
Manuf act ur i sdiBhdiPesaraBkerishe onfle di8stdrhagRic! aldian ks SRest.igan uniformy

formthe magnetic | oss layer according to this invention. In addition,

al t hough t hmabretic loseddyerr8s ladd am absorptiom eficetadf itiea elestromaghetic wales n vacuum
under nmagnetic field in the above-nentioned enbodi nent, the heat treatnent
af ter | ayerbypnogubraugh iwelveodecieeleds all ardes affeedigplay shdacethpiecfiio thin | ayer
is alayer which is formed by th as deposition process and which has a
conposi ti onCQJP‘)Q"?%\é’fthﬁf‘éﬁﬁ?c‘?fi%ﬁy %@tg{éﬂ’p nstiate g B‘rtﬁﬁﬁé’ﬁ"?ﬁt'ocrﬁi' EDP

i nvention i I Ryt : rdi I
exenpl i fi edmggp%%gqﬁ% _'t1%mﬁﬁ%&e?§%n%ﬁ@gg@r'éﬁgh? %@éﬁaa%erﬁlggn%tgcs‘gs? ayer 75
is formed opybhegRray6eRpLttEHd BrRedsar PapdrtposiBh Ratdds. Nth bt 73 of
the |l ater didde in t'he aboveneni:ioned enbodi nent, the display device may
be a i nfrar e shddtdiketmadnaticriesolagec8® tmay beeformved Hyhelayegpeiductibross | ayer

may be formed on a principal surface of a llif_{?h‘t emtting w ndow t hereof.
The di spl ay PtREESe €xaap! ik the abens-mestigredspuliesinop/oerss, (o exame, by

oL Ve T DS SETPAL SO I SLELY, i aver U anet stors (TETS)
di spl ay wi ndow therigafe (b A0l adllBoudBolbs, WeRkesTRARC | 0ss

| ayer 75 is formed on a par princrpal ~sur | i ght

emtting w neeydutd a fabriatibn ?F&ce@ﬁio‘f tHedbRleeimBRtiordd sHbdtiiRe ARG oned

i
enbodi nent, the neshed magnetic |oss.layer may be, for exanple, formed on
all over théayerig8cinpmb whaold gateicaBon pfocebe of thghPDPrBQLt i ng wi ndow 73. The
magnetic | oss layer may be fornmed in a stripe fashion, a lattice fashion,
or a checker 26 AB§IETiNgdoLix75, 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



fashion in place of the nesh fashion. At any rate, the magnetic |oss |ayer
may be formed with space. Although the description is exenplified in the
-abovenent i oned enbodi ment in a case where the magnetic |oss |layer 75 of the
light emtting element 70 is formed in the nmesh fashi On’2@§u§p9¥‘§b 4" Fig.
11, a sheetli ke magnetic |loss layer 75A.of a light emtting enent 70A may
cover, in a case of formng the magnetiC loss layer in only the | ower part
of the principal surface 73a of the light emtting wir7dow 73, all of the

| ower part disiplayheanp iBodilysttated inf Bige14 dacept thétahé ispbét-ike rmagngtiovosgow 73 so
that the |aser beamemtted formthe |~~ser diode chip 72 1s not

i nt er cept etBYeh 884ds formasLemtheneontiigmar seiriace i8g ofithritsant-substrate &t iewn,

al t hough the, description s e lified in a case where the magnetic | oss

| ayer 75 ~P§tﬁ%‘§°@r§ﬂ%ﬁ %&a&gﬁ&n&éhgﬁpﬁtp rate f1¢ nVidHiEHBIRIEn e

enbodi nment tic | Ver. strict t he
aranul ar nBunar TRBRm s 80R KR AiinBRY Bthe BRKET RN Raak0e) ar ge
magneti c | arstratecdintFight4.r equency within the frequency band between several
tens of Mz and several GHz. Referring to Fig. 12, the description wll
proceed to a convBefdronglo Flgad 6nthediesptiporpaitigdro¢édalo 8plasteedispayone of
the di splay devices. The plasrna display.panel 80" conprises first and
second gl aPansLERP)8QE aggorging t9a thirdaimkedimepheitbis inveriooh Jtheer with a

gap left therebetween. Th LI.Sst. gl ass suhstrate 81 is di gposed at the
ront “whi | S4es SERAPATS 0BG sefllis sBucitd dhdpeliSato HredRne

Accor di ngl y; Ehéisdo @l SWPE i I r S substrate
while the sésc%%pgl ass gﬂ%iat?‘raakﬂe) %qggxgéﬂtga@lerrﬁ%ﬁeémgg E‘g%g%r ate. The
front gl assnsdibed fratreth3l ilserses inFid. e 28 willater vebstpw.cledre Thent gl ass
substrate 81 and the .rear glass substrate 82 have front and rear inner
surfaces 8Inagraiie legslayeeispbetdafors depicted@ppBAit e i nner sides and front and

rear outer surfacels_ﬁ 81 b and 82b, respectively, at _op?é)si,te outer sides. A
plurality of front "BINBRINVELeSBIRYRKEEMH toRmad i adelties fashéan. diln &theron

Paner  <ur f 208, MHHRbo & s fv8E BaRIS hlticd medhBus BeSTavsie THE .1, Pront
el ectrode 8giticed ek ic%s@*a&é@é@ﬁ?ﬁfzf‘%ﬁrefera@l %%térﬁéejrf”gel?fﬁ.eo‘:% {osccfm%lﬁte()f a

transparent material such as”Sn02, or the |1 urality of front
el ectrodes Bfarayeenen\oétieslfront dleatrédesss3 dhebaahgemehbyiahe$dar deblroded ity of
rear el ectrodes 85 extend in a direction perpendicular to the predeterm ned
direction p¥rallel to one another and fornmed on the rear inner surface 82a
of the rear glass Each rear el ectrode 85 is nade,

ubstrate 82 in strips. _
for exanple, of Aﬁeﬁlﬂg'cﬁptﬁ?%ﬂr@‘? Iggs 'P@%W%@cma%@éa%awéwmémemth a

second di el ggit-f; I Iy Kier.ll 7 are di sposed

bet ween t he\ﬁﬂcps' Sgn%gtt%g%stg?g%déﬁd@ etih‘éét"ﬁ)%%r%%gy’esfsslagé%ﬁu%%‘?teﬁ"g?ﬁﬂar geabl e
rare gas (npd. stigavattided PRGhOGEBsE ThyP88ARRES ibhont and the
rear gl ass substr.at eé 81 agd 82 \?\jtrﬁhg gﬁg’cu%f?%‘érqﬁcﬁg%g@gﬁéd tightly. The
space.i s pathdracienetic bhelecaomliagnelic waves inpafreg@éncyiarels iryartibglabar ri er

ribs, as shown in Fig. 12. The di schargeable rare gas generates a | ot of

ul t ravi ol et Petpenshiranuenyrbansdyof Mbziang afregurnayitandaf Glanehdgan is cal | ed
an opposite di scharge-type plasnma di spl.ay panel. The pl asma di spl ay panel
80" generat® 'C@”g}fﬁgpa@é’/sﬁép‘ge ’\RB'@Q”FH%WSW“ beckovsgrentineshd the rear
el ectrodes I fron .ectrodes 83 acting as

t he transpaﬁgﬂé%e%rfdog%i&% cccr)(l'érﬁitﬁ%Ig{;),i:t ?ﬁ% pﬁ‘a‘%ﬁé"%}'i@ﬁ%"%‘ﬁ%ﬁ‘%w

gener at es omadga@lialcts 18YQBER PEHIRbihatNRMAANG BAMBXBEMAY BFgd R F\%ﬂ@}os%“”ace
of the plasnma display panel 80" in accordance with the pr? nci 8 e of Its

di schar ge. [Tl®pesgjeledopaeticubdrcthirothedaticed megnesic segsvMayerssgAiner f er ence
el ectromagnetic waves in other parts or-~other apparatuses. As a~neasure for
suppr essi ngCeRearipeR witbrapeevestionalrsheslike waveavserbeas Addandinglyr e i n Fi g.

13, f t . bstrate 81' s divided into t b- substrat 811" d
51 i ot ITERRtRRe B e AR e e A DickresoGver lersabaed o
sandwl ched RaLwaghidGs. t ViRt B4R HRENS 3hE 2b8drbtioR Wafktferistic of the



26 August 2004 29 However, the neasure for suppressing the interterence

el ectromagnetic waves with regard to the conventional plasnma display panel
-beconmes an issue as follows. At first, the conventional plasm display
panel 'is disadvantageous in that the nunber of parts is pppuRmsegdodnd work
hours required to assenble are also in 2eased because the front substrate
81l' is divided into the two sub-substrat'es 811' and 812' in the
conventional plasma display panel. Secondly, the conductive nesh 88

di sposed wieléntipnagneticomavesibshe Etticetilmagestid lbss iayedegAadisngh an opti cal
characteristic of the PDP. Thirdly, as regards absorption of

el ect r omagR@EPERliRARIteCt A theeeledminagnatis wavas aenine tivougb ethven dexitmesh 88"
has a restr] uency. band up . to a frequency band of the order of Mz
that i o cabalaret® GER SRR et nbBor i ren son LS caveal oni. hene
convention SRR 8l i [ : S, N=.th t he conductive
nmesh 88’ czdrh%éo%!t copg%wﬁﬁﬁﬁgg?@g%?ﬂé@no ?’?’?éé@f'@%ﬁ?‘g%'aﬂﬂgi ﬁé'waves up to a
frequency band of Atrh@tt@ddﬂrm@rﬁuf@@rm@&Wé‘laﬁ%@ﬂ‘%gﬁéﬁc‘l§§é’%ybﬁ8?ﬁ$ﬁ£§ years,
as nentioned in the preanble of the Instant specification’ Referring to
Fig. 14, tHe gusleringtiroress usinpacoasidort & camplrasion of trepspmiitapingeroce¥dP) 80
according to a first enbodinent of this invention. The plasma display panel
80 is sinilaH W#%FWQ&'BF%S%@@E@WSN*@ﬁ lpigiced eagnetie nssdaver @ispiaay panel

80" illustr [ j at..the pl.asma display panel, 80 further
conpri ses abaetrr@grr?'gteidy?@%’é%%ﬁ%@b%&gﬁgﬁ%ﬁpﬁp VFH&@&'@?‘# s formed on
the front apisterifyiprésessSiorRx@mpid®ydHemi e
being illustrat ed,g pt he magnetxi cp}lossy Im?aggﬂ)ge%@?%ﬁew {%V%ﬁﬁrg?ésgghl on.

I n ot her wdhddiket he magnetic loss layer 88 is a sheet-like magnetic | oss

| ayer for covering a whole surface of the front outer surface 81 b of the
front substrate 81N teemaneet whichds despibedabovesit Isgyansid8ta sasiyde of a
magnetic s nce_of, a nmagnetic c osjtion conprising M X and Y, where M
is a metal ﬁB@B@éé%g??t?:ncr?&Paﬂ"%?es&ﬂ(igfi?%?bﬂ@'ﬂ\e”ﬁggewﬂ'qﬂﬁ’dﬁégnﬂci logS bei ng

el enent or gl &nBEl ISt f nd Y, and Y being F,

N, and/or O. lll n th?t%%gwrrﬁ#gq%%ri'%ggﬁﬂ?u%%%g} é’&é pﬁ%e%‘%eet -li ke magnetic | oss
layer 88 is a | ayufedin aowq!ppﬁ,inﬁé 88sdrdfidA il Bt . %@5?2 the
above- nenti oned ExarrpléJ 1. The sheet§l i%kle nﬁgﬁtﬂc?%dﬁgggm%éé@%r %havi ng

t he | ast - meprRN&d(BDP) 86Cpamiording thadoart!s epdodimerstis aniptinventiehar aggeri stic of
el ectromagnetic waves in a frequency band, in particular, between a
frequency bRIASMEFdinpiaY RRACLBOG isjudatin PeusturefanGrepesatibretartheflasmhant | y

t he el ect ' es.. ipn the above- ti df band
Genr at ad 1 HORE e RLBBOUSFASHE o TP exeesl At e piHasd RGReta bRe. Magnot | c
gener: FYRETELRTB SR et | [bRS magnet
< posal bl 19 Coart [RR e ot Hhe Sufeks BTl YA STPRRSI S e 1 son

wi th a conviim obmalfrorlonedr-diirseo @ucr e AoRESubSHRROS ] Nk inisfgrefp! - | 1 ke
magnetic 1 oss |ayer 88 nay have a thickness of several tens of mcrons or
| ess. At abbgplasmadispiay pantidfiphassimileanaritetd kel gashatdispi®) patglomagnet i ¢
waves in thgrg hg{ett-l‘i%é.e magnetic | oss | ayer 88 has an absorption effect of
the electro ér‘.' SURGEHINET- B9 ni ne through twel ve decibels in all areas of

di | t s i i 1 W th, f | th |
S ubstrnry Tike e RRBHER 1 B, SRTREHSB Mot Wi Padied @ aplgsthestispea hod of
trate | \ .. | h AR
manuf act ur i panéheoH)eRiD bb&ﬁg@%%tm] %ﬂg%ﬁéﬁ%ﬁrﬁ%&%@‘gt Sfig Lering

process or vapor deposition cess. i on, %e magneti c
loss |ayer Btasneydisplayqraned8on iasindieein Birosiue ANopdtaf6s &S1RMERhaf O the
above-nenti oned sputteri n@m process, for exanple, by chem cal vapor
deposi ti on (PR prrsl 898 ibusteated in Kig. 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 88B.



In the manner which is described above, it is possible to easily introduce
a fabrication process of the above-nentioned sheet-1ike magnetic | oss

- ayer 88 into a whole fabrication process of the PDP 80. Referring to Fig.
15, the description will proceed to a plasma display papelAug@BP200#0A
according to a second enbodi nent of thissinvention. The plasnma display
panel 80A is simlar in structure and operation to the plasma 26 August
2004 ' 31 display_panel 80 illustrated in Fig. 14 except that the

sheet -1 i ke nagnet'iTgeI’B%%“qt'&yﬁs legeq 888 i fepnedin als¥rife ashionnném otherf ace 81 a
of the fron bst.r lin |ieu .the front outer surface 81 b of the

f r ont substﬁ%@g’ @%.rﬁ%&@%mt'ﬂ?%laéfﬁ ggél’ﬁ 8 stringd maonelifloss ayeny WithdhisS0A has
simlar nerd ' Jllustrated in Fig, 14.
Referring té(t)ﬁ%it%.e' %E%l?%@ﬁﬁsﬁf%%f%g@&%%s %B‘Jéhh&?”ﬁ%@ﬁ&%ﬁa gi%by

panel ( PDP)pa#e@BseB fifsthafeh inoFig. idird enbodi nent of this invention. The

pl asma di splay panel 80B is simlar in structure and operation to the

pl asma di spl ay pameferifgitb IFigs tioatteddéstription wifprexeedto éfb"!’ésnﬁé‘ﬁs;; netic

|l oss layer is nodified fromthat illustrated in Fig. 14 as w | ater
becorme cl ed@neT{RDRh8AkECe0Idgtd agieth embodienertt of thislewieotiesl arh88A. The

magnetic | layer . 88A is farnmed jn a lattice fashion. In other words, the
magnetic | ?Pi%%%%’é%'%&%@ Bg%lr'ﬁtsﬂm'&aéd” FHYRRS 8nd orsratigpde therplasma t i ced
magnet i ¢ | asspihpipane@itid MRt aicelfli Fd! rrelate

ar r angenent %ﬁ)‘ ?ﬁe front el erct r ddgzé)é? %ﬁgﬁg{@gﬂgﬁﬂéﬁ?@@é@?@g}m

el ect r odes |@fr 8Bieis fatrhed ed thagoat innet setadeag Rl ofBA ficht SBESAE & jFRINEti C
substance which is simlar to that of the sheet-1like magnetic | oss |ayer 88
i || ustrat ed'eMrpfthe fromhoutereurfage Btleaf thegrentistbsioats 81ay WitlB8As Baactarsuper i or
absorption characteristic of electromagnetic waves in a frequency band, in
particul ar ,tﬁ%é’ﬁﬁﬁéfé%dﬁpiarye‘a%rbq@9gﬁmoﬁm anmerisa tae plasmacdispaypaebf GHz and
can effici efyp r . el ectromagneti c waves in the above-nentioned
frequency bandmagﬁglr%gﬁéc?'é'%mthe PDP SOB. In addition, inasnuch as the

magnetic | oss | ayefet&®fgits F‘Fg’."é@i;ﬂ?ébé’ébrﬂbﬂ&{ﬁ O8h ?{gtctglé@g(gg%gsnlﬁ%%%ﬂ nmagneti c

it
|l oss, it is possible to particularly thin the gneti chﬁ'sslayer

88A i n conpraries (DR} BAF accomirento @severtheeibddikientVeMRisaRetBA! - The
Accordingly, the |atticed maO%neti c loss layer 88A may have a thickness of

several terfdagpadigrianpace! §0¥sis simiiardpstruciraand ophrmtiabdortips prasma
characteri S&ié&a?%a&@f%o %ﬁs@&%‘éﬁ% '90_014}4 g’xzcept 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.

The magnetic loss layer 880 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.

The specked magnetic loss layer 88C is made of a magnetic
substance which is similar to that 6f’the sheet-.like magnetic loss layer 88
ilustrated in Fig. 14. The specked magnetic loss layer 88C has a superior
absorption characteristic of electromagnetic waves in a frequency band, in

particular, between a frequency band of MHz and a frequency band of GHz and



el ectromagnetic waves in the latticed nmagnetic | oss | ayer 88A has an
absorption effect of the el ectronagnetic waves by nine through el even
-decibels in all areas of a display surface thereof in conparison with a
case of only the glass substrate |like in the conventiornzg ARgst3£004
illustrated in Fig. 12. A nmethod of nanyfacturing the latticed magnetic

1 oss layer 88A may be sputtering process using a nmask or a conbination of
the sputteri ngelﬁpr.ochs and patterning process. to addition, the latticed

magneti c | 88 GigIRAYSHIOARGSS theeleeirafrnnsjicavavesdn the abeiae-mentipredess except
for the ab - I i r for_exanple, by .chem cal vapor
deposi ti on?%g&gﬁ%lr)gﬁgggﬁgﬁéqeﬁé%gétﬁll §6F 'he%n%%ﬁ%qrﬂ?m%’ﬂthsa% ri bed
above, it i i : i LA - fiah | i r of the
above- nment isgﬁg@&f'gﬁlgﬁgféﬁ'ﬁg‘?@?g q]fgségwg?g)rn @;Aﬁqcﬁb SQQe%ﬁglﬂgﬁeabri cation
process of migndtioRos) R is Beksibld o dricUtamy th { {dplehi | roceed
to a plasm d(i:ﬁw‘spl a(;/gegpalflelal6 ( PDP) gl:)80C acrg‘otr gftr:lg %t%cgg?gfﬁdtwﬁhg%égcj%k%ﬁt of
thi s i nvent886nin crmeparfsicasvith dicopventiopahstheaddike ivavei atisodseri nAstardivigly,e and

operation to the plasma display panel 80B illustrated in Fig. 16 except
that the | 40¢SEeskarigagnelc ogsdayver 8p6rmay have athickpessoef saverdl tems of nner

surface 81 a t on rate 81 in lieu of the front outer surface
81 b of then{?]]p Ecg)nnsté}ga%g’s‘t rétt%)%g‘it‘a %‘F’ht%ﬁﬁbgo t'PU&?‘G‘F%C,te”st“I‘fé’qﬁl‘%sna di spl ay
panel 80C hasctedrihdmdtich@BavdsSintie ' illustrated
in Fig. 16. Refer rd|’ ng to Fig. 188,%Bf§%‘gd325 r%@?%ﬁk\%gf?g%rhggcel%d to a plasm
di splay pabsbritRDRfebODf thecalediargagmett Wwavdsbyenibedhmegh twbivehicsidgyent i on.
The plasma di spl ay {)an.el 80D is simlar in structure and operation to the
pl asma di dpledyareamet a gsRlay surkacedhereof in Girgpars®newitteptcasbaf ohlyghemgnet i ¢

| oss layer is fromthat. iIiI ustrated in Fig. 16 as will later

difi .
becone cl eaglassmn@bsltrlégﬂ@ Incthegogvenlienal POR B ilkysyiatediiadiior 83 at 886. 26
A t 2004 33 T i | 8.5 f d i tLi f ashi .
other words, (HECTRREN fiah MBS She SEehuleh haBTRE 1k At BhE Ay oos "
layer. Wthd Bhstterfg probéLusih§@ rﬁh@?ﬂ?‘a%ﬁﬂr@ﬁoﬂ%‘?%e g‘@ﬁtéﬁ%&b%#?r
I | u 1 g. . Re

nerits to the plasma display panel 80B illustrated in erring

to Fig. 19,andpaitteasing mocess.wiTHe mietheeist mamﬁa@tbaﬁgmhéibgrédk@n maghétlc (PDP)
80E according to a sixth enbodiment of this invention. The plasma display

panel 80E il§Ssiavier 88G ray beeapar depesitiorpproaeseusing & maskh baamembdnatiziray
panel 80D i lfltHS=t rated in .Fi(?. 18 excgpt that the striped magnetic | oss
| ayer 88B i ¥ V5 VAR BRAPYHECT PIOFESS ARE PREBITNERIOgESS: JN addiligns $1f substrate

8l in lieu ter f fr substrate 81. Wth
this st ructw(réieﬁ&m?fhégg agﬁ%gitggggéa&gin@%gg%% 'ﬁ%g.?ay?f ggf:dpa@ﬁ%%cr%”t he

pl asma di sphiavtirRanshg a8a&su ' i i i ' 0, the
descripti onbvvi Irpa%ro%eed to amg?r;ésﬂﬁrpgé%iug%Eggekeggng&é(@é%@%ggggg?a}%ng to
a seventh ebddatimahby eflayeripoduntientprocessideepplonsimabowphryitioaae! 80F is
simlar in structure and operation to the plasma display panel 80

i |1 ust r at edSPYHEENg, Progessdepexampie, by ehemigakyanoridepesitiay ¢€VDS pronesisfared
fromthat illuI trated in Fig. 14 as will |ater becone clear. The nagnetic

| oss | ayer h‘?{ erefore depicted at 88C.

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.

Referring to Fig. 21, the’description will proceed to a plasma display
panel (FDP) 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



The magnetic loss layer 88C is fornmed in a speck fashion. In other words,
the magnetic |l oss |ayer88C is a specked magnetic | oss |layer. The specked
-magnetic | oss |ayer 88C may preferably be arranged so as to correl ate
arrangenent of the front electrodes 83 and arrangenent opg us£2004

el ectrodes 85. The specked magnetic | oss_|ayer 88C is nade of a magnetic
substance which is simlar to that of tR& sheet-like magnetic | oss | ayer 88
illustrated in Fig. 14. The specked magnetic | oss |ayer 88C has a superior
absor pti on layar 88Cds farad o thed eonttrion@rgietace sravsishé froat Sutaguesy jpand, in
particul ar, between a frequency band of MM and a frequency band of QHz and
26 August 204 oBiheclentantercsusiace\B 1bugiphe front sibatiabe 81 onilimethiscstva@® i n t he
above- nent i gne f requency band generated fromthe PDP 80F, In addition,

i nasnuch as't%h asewﬂ&@mﬁaaﬁm hpgsunilafyaeritsdethesplasmei displaypaheli ng an
extrenely | e 19SS, it is possible to particularly thin the
specked nagﬁgei%(':usl?%gés}?fna@grgﬁwc in comparison with a conventional

sheet-1i ke wave a c0balingl ; ic loss |ayer 88C
may have a thi ckngigre??‘gsted\?ﬁﬁé?g’ttg%gé of ”61@8&@%@%&4@2@%&&”&886& 3 Gz,
the absor pt Caihodbaagaies (GRTLdigplay tRvicel S UE6ARE RAbiter WRBSS ni\é‘disﬁga pecked
magnetic | oss | ayer 88C has an absorption effect of the electro netic
waves by ni ABViERPoulHtheweaneerdeompehdhe an, tiel cainaxesrayftube diisphyayesos f ace

t hereof in parisop with a case of agnly the glass substrate like in the
convent i Onaﬁag%gfsgé. Polrlelxag}p?eataéqa }eﬁe‘ﬁ?'ﬁf‘ (Y p'ﬁ\“ﬁ%t“l’ﬂ?d"foﬁ teleiisipaselia ng t he

specked magRedriir kS pb@vAkl &Hputey, &%e;w.gg?@ﬂaw 8%%%&5,?%*&%”&% or a

conbi nati on of the sputtering process rni’hg proces met hod

of manuf act (ERAYis kreovepes Bedumaupeedr &b an eRstrbAY&y 1LBRC Wﬁé@ﬁT‘b“i’Qﬁé o
deposition process using a mask or a conbination of thE~ vapor e¥)05| tion

process anddgdicedithragppset esathade-ragdubé om or arglasevérse! bavingauf act uri ng
t he specked, magnetic |oss | aéer 88C may be a screen @gri nting using a

mask. ~ Fur ENEFYRIPH SPRRR INSiHR Red aiediReting yokss92.| alke caBodesgy iube 9br ned by
| i for the above- mentioned sputteri

o yer DT odugiy B U AESS) SNECR ik LRy bSUGIERone SpUL e,

like. In the3paicesWhEUbstes oF 'pheéprz:ﬁ@h%a\)ir‘irﬁ??@%ﬁéhﬂkég&%@gﬁl ly

i ntroduce a fabrication process of the ove- e spec etic

| oss | ayer /@8@d an thainnieoberiachoBa af inendiplay pafield3, tthenddoR Ba5k oRef erri ng
to Fig. 21, the description will proceed to a plasma display panel
SOG accor di RPPESIt&P Biegtisplay peoel $with die fiborescentaubstanced e digpasean

is simlar in structure_and operation to the plasm

i spl ay pandie@BE e, AATLEPHOTOY 980 SRESAPIANARNEING e 6R e magnet | c
| oss display window. The electron gun 96 radiates an electron beam EB which
passes through one of holiow 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.

The CRT diéplay dévicé 90' generates or radiates interference
electromagnetic waves when the _eleclron 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.



26 August 2004 35 layer 88C is forned on the front inner surtace 81 a of
the front substrate 81 in lieu of the front outer surface 81 b of the
front substrate 81. Wth this structure, the plasma display panel 80G has
simlar merits to the plasma display panel 80F illustragecAugdst2ons 20.
Referring to Fig. 22, the description Wel | proceed to a conventional

cat hode-ray tube (CRT) display device 90' used as another one of the

di spl ay devices. In the manner known in the art, the cathode-ray tube

di spl ay device 9doweyenhaiCHTovispiandpyies 988 providedwitl ithmc¢ridlctigect ur e t ube
of a television set, a nonitor for a-personal conputer, or the |ike.

Origi nal | y,measgwa?ﬂé%gl_sag)v/argtaggous( Bt 'F‘ga%rﬂﬂ%'wa%f the LAl displayodevige an

el ectron-raustu i spl devi ce 90' _conprises acat hode-ray tube
91 or a gl gésgsv&é%%rgagﬁg\%é{%‘éscgaﬁ‘% Cg%'ggﬁté\feeﬁ‘%gz? e'”ﬁé‘fpz%eaﬁ%ﬁ'%" Hb‘?’ﬁecti ng
yoke 92. THeorcBACSuSRIndeRs Ba tknEBd.Bhve b Ads BIGR!ap3BrAiBY N9 an

i nner surface 93a and an outer surface 93b, ftluorescent SibstAnces or
phosphor  94fflenaypiahpimdeeenet risttpaidghelic WaveasidhetohBectivenfesis a7f ace 93a
of the display panel 93, a shadow nask 95 opposite to the display panel 93
with the flhgsreloveatrargaipentiansitpin didepts soprove theveageequalitandr enCalTect r on

gun 96. The,.di spl aypggﬁgl 93 acts as the display. window The electron gun

96 radi at eS'SRHELPEY BEMR RV Rehconsiuctivg Mashdgie @Re of hol | ow hol es
f th h i : I 14l fl. t bst
04 1 o' make THaivERlagke U8 Lo BBu AlonAss Mot Redefs M G R B B ey

di spl ay dewondudiive mesrIoTt pstherdisphal pams 93Nt EUHEERNGR, 1R siduRigNet i ¢

waves when the el ectron beam EB hits on the position of the fluorescent

subst ances Mgsh 87 miacea freaupiacy banshendble keabsarbriee eectromageetioeaves94 emit .

As a rreasu(rgtﬁaf.or suI ress&ggfthe interference el ectromagnetic waves in the
|

conventi on tdﬁfeﬁtirgéda@p reguensy band efithgordenddiia ahbatiscthe CRT

cmbeaded | A APRP S AMNEEHRR Ind ki o 57 TS HBSHNERBEERE it
2004 36 Howmuethe ddmaiueiRle ﬁie%ﬂ'ﬂ%%ﬂt%%p@%thpeﬁ%gﬂ;ﬂgﬁ githg the conductive

mesh 97' is disadvantageous in that | mge qua the CRT di splay device

90" is degraidetorbagaetiewhbes ap st dteiquentEBanddt therdraer SRGEz WHISST on in the
fluorescent substances 94 and the conductive nesh 97' has a | ow absorption
ef fi ci ency RFCOMRS anissupdn serant ypats; As mapnaentioned/ivdhe preamblemiduet i ve mesh

97' has a low. arran nt density.in order to inprove the imge quality.
The CRT di S'B%Eag%aﬁgaq@@' provided with the conductive nesh 97" is also

di sad i . ihan.,. . hi mbed th
conduct1ve mesh o e RANGoRIIE 08 afBEb et B obe e it Ratict v,
mesh 97'  hasatBofieeay &y (GRT)LISHAP HeviEe saEebRIkG & &ki?ﬁter{x%ﬁﬁgﬂ%%& vaves

that is restricted up to a frequency band of the order o at is, the
CRT di spl aythieinventian" PhaoCRedispiay device S0ondimilanie strastar®@hd ioperation
di sadvant ageotgs in that the conductive nesh 97' cannot cope with absorption

of the el ectorBREPNYENEONA LT dispiay deviecdidiusiratashio Fig. 2hexcaptithatdhe GHz

of the i not S Speenievieh of UPRer ETPRYeT § reQetCIoes B85 ¥hd 20, (he
sccording to s firoy® Banefic bestaytet bl b hhab SR EM BB ey ce
dovi ce 90 |1 uat At aaoy e Ria tohly st etb PG 28 t Mool e 00 ™

further conjayes8g iaformpeinialalivedaskiger Bi7oth&hwordsythet inaghets|odseY®yerd7 i s
fornmed on tggiin er. surface 93a of the

s 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.



di splay panel 93. In the exanple being illustrated in Fig. 26, the nagnetic
|l oss layer 97 is formed in a lattice fashion. In other words, the nmagnetic
-l oss layer 97 is a latticed magnetic |loss layer. .Such a latticed nmagnetic
| oss | ayer 97 may suitably be selected in accordance w t26 August2004d a
shape of the CRT 91 and an intended purppse of the CRT display device. 26
‘August 2004 37 The latticed magnetic loss layer 97 is nade of a nmagnetic
substance of a magnetic conposition conprising M X and Y, where Mis a
netal | i'c magneti c TRBt@tired magnstie idssdaysr 97ds nGade afralfragnistic sdbdtahog of! enent

I 1 h M.and Y d bgi F, N, d/ ~. | h I
bei ng 111 udt PRRRE ERBERERD cPinedSipacRiand uaea e bis ametaliemagnetioor &
iti 2”05 O 4 Li.f}ed, t he ghove- ti d Ex le 1.
The' Lat ti coureianer SR LSRR bl g P RER ReflerseciowomeR i on
T _ | hal i _
(1 equency bt u ooy Cendar Ry © e el SRR GE 15 5 ©

frequency Ixedt-bite FBHgnatd Iaanagsfarcis ifi | eGt Homggneti c

waves in the abo.v'e-ar??nti oned fﬁquen?gggzrnﬁlﬁégé{gég?ﬁe@?r?@%q‘t‘9é7 di spl ay

devi ce 90. axg¢mpiiipdibyrihe iabavenmentioped itxalvatie iced magnetic loss layer 97 is

conbi nati on havi ng ag $xt renely large magnetic loss, it is possible to
PRéatfige

particularly thin ¢ madretie fvsdaverYskaving the lggt-nentomshri son with a
conventi on n%&q ; - Accordingl v, .the latticed nmagnetic
Ios\s{ Ialyera%)? my‘%da'bééseg\gtﬁﬁlggm O{onség\\?ig%{gh%\%hé %‘Fafﬁ"e?@??é'cd?_’a\feégs. At
about 3 GHan at fhequapeg hiRindOm FAHBE@S! BbtwddrCa fhqliBscBh&td §Qg§?rég.@|%hmves In

the latticed magnetic Toss |ayer 97 has an absorption e e

el ect r omagritaquenapbesdiof Gitmand tan effieisniiglssippressan® @ldcyomalnehc wvavase of
only the gl.a?s vessel like in the conventional CRT display device 90

i 11 ustrat ed"ithe RPgVe-mentianad freaHensy banigenarataddeormiee GRT displayrdeyivet i ¢

| oss [ ayer may be sputtering process or vapor deposition process using a
metallic mask. Specifically, the nethod of manufacturing the latticed

Tegnet 052 | o8 AT e LSRR a5 RS b ok, B o

process or the vapor rocess usi k and of

el actur g Che ot g Gy OB RARERE BSH 964810 The 7ot ot o
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.

At about 3 GHz, the absorption characteristic of the electromagnetic
waves in the latticed magnetic loss layer 97 has an absorption effect of the
electromagnetiq 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,

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 procéss using the metallic mask and of removing the metallic mask

to form a predetermined pattern. ‘The method of manufacturing the latticed




26 August 2004 magnetic loss |ayer 97 may be a conbination of the
sputtering process and patterning process. Specifically, the nethod of
-manufacturing the latticed magnetic toss |layer 97 conprises the steps of
carrying out the sputtering process or the vapor deposit20August26t and of
carrying out lithography using a resist3®0 forma predetermined pattern. In
addition, the latticed nagnetic |l oss |layer 97 may be fornmed by a | ayer

producti on MagREHS |oes tAR g‘-;qha;, Bg m?g%g% 8%(36%@“%&% hggqq%r ocess, for

exanpl e, by chenical vapor deposition proc RN n t he

manner whi Cmﬁtiﬁnﬁ@sirbVeSMd@M@dui,ﬁﬁéfhiéﬁﬁocﬁb%ﬁngﬁ%ﬁfrfnﬁtthgWhtti&édi S
possible to easily introduce a fabrication process of the above-nenti oned

| atticed me§ABDEEC |loggdayenpdrcagnprisestthe stapsidf aarmymgra thé spiadri t he
fluorescent_substances 94 into a whol e fabrication process of the CRT
di spl ay devR'O&%80 0" R aRar digPpeitien geocess and®f zarryingeut éthogr aytiyousitg bl

d . i spl i ce. 90A di d
Grmboat ment o T LT A B befarPh B pfiaunedatyoas magment fams i n
truct j ' ice 90 ill ted in Figs.

24" Uhr ough S8 e TSRS kel P Bl PldcESs BaconyB ot or e on
the outer smeha@reecﬂg;butm‘ringhﬂodé@k&ye% 158, cﬂé?nik%ﬁ}eép%&?reg?gwrggégw”ace

93a of the display panel 93. Wth this structure, ice
90A has si n@@&?S%Fﬁ’tesliheo the CRT display device 90 illustrated in Figs. 24
through 25. In addition, at about 3 GHz, the absorption characteristic of
the el ect romagneti & HR/B&NDEr Which|is easiyandessiaed ifrom thesabiaveedes®riptias, an

b [ eff : el iC.. b b deci bel s i
absor Pt Lo EIIL d B A RSB B et o B st - e "
CRT oo s ayladieRagibid bby REALES 2 Sirflar S2nnd PR PR B AONASBRRLL « hr ee

absorption effect of the el eCtromagnetic waves

deci bel s i rsubstarmeesdi4 inkea GDIeftpication Bricess 8PtHd CHF] ERcEiggs. 24
through 26 is because the fl uorescent sgbstances‘ 94 %ﬁil?}ﬂgbf\g tgi%(':(r)d

magnetic | oss | aydtefemingrio Rigar7 arxb28\uhe stese@tibnasil roracenehn e4thereby a
di st ance corrﬁsgo?&hqg to a thickness of the display panel 93 of the CRT
91. In the WYAHRF (WRil¢ AisPlayedavica 90M aseerdingdora senandesrabadimenie stthipt i on, i t

[ i bl (N Y fabrjcation pr f th
above. ment | Begd T at (b ey aey Bet BEgords simis i & acturs ad agerationtion
whol e fabrigatCrRm dsH l@évi@é gbhﬁjsto edjfnSFﬂh%y Aj{ﬂ\% ﬁ%@é(éﬁ;tﬁ%ﬁ ng to Fig.

29, the description w procee a cat e-ray Bl ay device

90B accor di iatjiced rmagmeticdossitzyat oB g fopiettinsthb s dUpface BAB fﬁﬁgdg vy &Y
device 90B is simlar in structure and operation to the I'Sp gy devi ce
90 il 1 ust r BRRFSS ipiligu o dheineepsurface 93aef thagtimtiay panel03. ayith tisis nodi f i ed

fromthat i trated. i Fig. 26 as wil|l later becone clear. The magnetic

| oss | ayer %‘g‘%ﬁﬁ{eeri'?%@}a‘éag'éwﬁ\'% Sfvhasrsimilangesits © theERT ajeplay. 7A i s
formed in ik : b ON. - r rgs, the magnetic loss layer 97A is
a striped an%‘;sg\ﬁtté% ?g "I%Z%&%;?eélgs'%‘{]ﬁ'r?%ﬁ%g@t ructure, the CRT display device
90B has sim | ar mapiddgition. & LS P i | i, LLustrated in Fig.
26. ~~ Referring to Fi {:; 3%15?@6?5 %‘é@b{rﬁatqégy tv“ﬁ%%?%%*é%&? ?@F‘s cat hode-ray
tube (CRT) elestbmpgdetic vaved® tedatidedenddhedc ic¥e 1hjbraToRst 58 Bhs8h bR S

i nvention. T di splay device 90Cis simlar in structure g operation

e CRT
to the CRT %#i}]%%loéy"%@kﬁcwﬂmeem Wages y abdouhsdvien. detbetx iresdmp&idort With
striped nagg%%éolf§5f tbay r 97A i'ﬁ,'fqr med on the outer surface 93b of the
di spl ay panél i A7 B8R 9SS YRSSPHe N dhe FarventignaldERT ispias gevige pahel  93.
Wth this sfisehietsn Fid %(:Rﬁ- [ ice 90C has simlar nerits to the
CRT di spl ay device EOA& f% ust@a%gé&%(‘rqﬂg:{gg apgorption 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



Referring to Fig. 31, the description.will proceed to a cathode-ray tube
(CRT) display device 90D according to a fifth enbodi nent of this invention.
-The CRT display device 90D is simlar in structure and operation to the CRT
di splay device 90 illustrated in Fig. 26 except that the26pugatt 20040SS

| ayer is 26 August 2004 40 nodified fromthat illustrated in Fig. 26 as
wll later becone clear. The nmagnetic | 9% | ayer is therefore depicted at
97B. The mafgneti c loss layer 97B is forned in a speck fashion. In other

wor ds, the rgreechotherssy & ajstanc@/ddrrdspondiFpas leafickResEhi e I . Such
a specked Zr%gneti c_loss layer 97B may@sui tgbl y be sei&g@‘ttgg Q?%ﬁ%%?éﬁélance
with, a sizZ3ah@eLBR&e of the CRT 91 and an intended purpose of the CRT
di spl ay devi ce. ThF ﬁ%ecked magnetic | oss |ayer 97B is made of a magnetic
subst ance whi ch i s'"5iN&iMapNgovRiIgAts easilyisdesstood Eamtigratiove-dessspliayer 97

illustrated;.i I 6, .Jhe cked netic loss |ayer 97B has a superior
absor pt i onqtclhg)rd;sg 12 fos??%ad?ﬁ@ﬁéc@t? @E@ﬁ%‘?@ praggse of the abaveanastieyedand, in
parti cul ar,mﬁm@mr{mm g J [ ncy ,.band of GHz and
can efficiently suppr elssgﬁgvg?/%gﬁﬁgrarg ﬁ%ﬁ\ﬂﬂ@%ﬁ?ﬁgﬁ%"‘éﬂamﬁm oned
frequency bednde @Redbey davids oo, CRT di spl ay device 90D. In addition,

i nasmuch as the specked magnetic |loss |ayer 976 is conbination having an
ext rﬁmél y large r’rﬁﬁi@ﬂ*ré tD(Fé@,fg. the degroiptiob il p@tcﬁaﬁﬁcb aldaﬂic{&-ﬁdy:tubg he
specked ma Cy; s layer in comparison with a conventiona

sheet - | | ke(“)(\%ﬁ;Il dé%[g%¥ B8Y™Ce ROBATRORYNG 1o pRRrd pedRetinent g dhis inveotion! ayer 978
may have a THd ClTedisplal deoNerdB fsail& in'd ! bout 3 Gz,

t he absorption char aF():t gri stic of tﬁellglggt@gﬁﬂagﬁ@?iogg\féwgégitﬁe%Tspecked

magnet i ¢ | c§splhyyierice @M illestsatad irabigoLptexespiathiere MagidiR 164 Fa%ﬁrgagneti c
waves by about ten decibels in conparison with a case of only’the glass
vessel i kdNpgifiedrossiat Mlustratad iokig.R6:ps sl ldteriboeod@ clédrd uheated in Fi g.

22. A nmeth f nuf act ur i t he specked magnetic | oss |ayer 97B may be
sputteri ngo'ﬂ?lgrd%técs 08?%\‘)’5966?3%«5?3‘85‘?@ Qjﬁteﬂﬁé@@g\s using a metallic nask.

Specifically, the t f i.hg t he .specked netic | oss |ayer
97B conpri ses the%eﬁgggéfcclggg%yggbg{\]t's %’rﬁ@@dﬁﬁé??%&‘%&&eé% odtert he vapor
deposi ti on worsette magnetid lbes Rlerlol7ing : [ t hg,. allic
mask 41 26 August 2084 to f(s)rm a pr e%é%ﬁ%@d}n@g%g{'f@%]%é ‘??Q{Eﬁ‘ht? of

manuf act ur i §igclure, YeCRIddispigy eevice I908shdssirTiadMRritts the GRT AERIAJAt i on of
t he sputterwq¥rocess and patterning process. Specifically, the method of

manuf act uri 80%'@&’?&9 iﬁxfdge@ﬁ'c |'oss | ayer 97B conprises the steps of
carrying out the ri.ng.pr ss .or the vapor deposition process and of
car I’))il ng out it h%@é&ﬁ@ t83€'§'gﬁ%%9?§?”ﬁ“8”f"ﬂﬁH{%eﬁgé@lét@mﬁcﬁktﬂyﬁabeer n. I'n
additi on. H{GRRESHEY BIRRNIIC LSRN el oA ARl TR iRy e!

production process except for the abOvementi one 'bedﬁié@s, for

exanpl e, byThdERTcdis i id &i | i n the
np y plagyinvicegus id simMaf ﬁ@?ucﬂir\@/é&?@éosﬁgraﬁ&}ﬁo nthE?%R'll' o

manner which is easily understood fromthe abo reption, i
possi bl e t AigalayIdpviaet 9aRilustratetidb Fig: 29 exzept Haete inpé@ma@h@tis;d@n“ oned
specked mag|net ié éosg}él ayer 97B in the simlar manner in that of the
f I uor escent' ¥t {ARIEMEE aihs auteimiriace 83bi ofdbe dispiayqeaess 981in tite oORT
di spl ay devihe&n QR yriace 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.
Referri‘ng 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



Referring to Fig. 32, the description will proceed to a cathode-ray tube
(CRT) display device 90E according to a sixth enbodi nent of this invention.
‘The CRT display device 90E is simlar in structure and operation to the CRT
di splay device 90D illustrated in Fig.. 31 except that tagcasgpstioedsmagnetic
| oss layer 97B is formed on the outer S‘H)rtace 93b of the display panel 93
inlieu of the inner surtace 93a of the display panel 93. Wth this
structure, the CRT display device 90E has simlar nmerits to the CRT display
devi ce 90CMedilied framethat luFirgted30 Fig. .26Ref willrlateg becomeqlea33, Thae.

description wl Iiéaroceed to a cathode-ray tube (CRT) display device 90F
accor di ng tPHELE)RSR IRYeniSJArtRieHe dapictad &t PRBent i on. The CRT di spl ay devi ce

90F is simlar in ruct ure and operation to the CRT display device 90A
illustrated in Fi Eﬁﬁéé%a%}?é'éd?sﬁ'ﬁé{gf ﬁé'%@aﬁéfii"&aﬁ@@@k fasjan.i dnetirf i ed from

that illus { iy NP 1 1 C clear. The magnetic | oss
I ayerI i sut h%c?gsgtp 'Srh&g r?%u[cglgsgfa y\g@%{?B '%é%kﬁg‘?uesf%%%ﬂ"%@s?l%v%gg@?ﬁ‘ & | oss
| ayer 97C ispetedBthdngti t DR Ay i : tic. |l oss
I ag;er 97C isgea sheetqnléiuﬁledgr%elgirlgﬁv C@ﬁggss@lutgglg?fe éls%%‘ﬂégliﬁg%@ i ewﬁrgjheti C

loss |ayer sZpGumhy shapealtlye OBTse! and ed intendsd pursesthd BT Skgmyand a
shape of the CRT .91 and an i ntended. purpose of the CRT display device. A
met hod of #&N(f€act uri ng the sheet-like magnetic |oss |ayer 97C nay be

utterin roces r..vapor' deposition pr ss. In addition, the sheet-Iike
?rggneti c ?ogs |ayiP8§?83‘§%@”@899ﬁ9 a‘ﬂfﬁ@%@wa@% PRIB1a%RtBr ocess except
for the ab i i ; | , em cal vapor
deposi ti on%\{lgslf@@%rvgggglsssﬁwlt%ﬁgd ﬂﬂlﬁf(gﬁﬂl%ﬁét?iﬁeeé ﬂn%rﬁg?%sgéﬂy%s%asi |y

under st ood ifustratechin Bigo2e- dEke sppticdmagheticloB9 P beBiHasaasipetidrnt r oduce a
fabrication process of the above-nentioned sheet-1ike magnetic [Dss | ayer
97C i nto arfPSSRIps charactariatiowictlectrerhagnatic wavesrioeelsequeincy hanGRR di spl ay

devi ce 90F.q?\£".t tgi structure, the CRT display device 90F has simlar
merits to t "c?a« Fgfm%{ya egiercybang of Mktzrandea freauency, bargl oMBHzanchi s

embodi ment SHETSERtP byRERs SRS ek S Rabiets WaYec niRE oo riRBneR || ed i n
i spl oy dov, ereney Pan Rt R e R NG T fsray BevERB08, *1n BWBIETT: S ea o
those in tleastosleasthe paekbdembgaétitoss laye? 67BUEBSIbRRBAN Having an

extremely large magnetic loss, it is possible to particularly thin the specked

magnetic loss layer 97B in comparison with a cohven.tional 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 electromagnetic waves in the specked magnetic loss layer

978 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.

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 mahufacturing the specked magnetic loss layer 97B

comprises the steps of carrying out fhe sputtering process or the vapor

deposition process using the metallic mask and of removing the metallic mask



: : . ) _ ) : i spl ay
I 1. A display device (70, 70A;- 80-80G .90-90F) having a disp _
vc\:A!_'rA]\d(I\)/\'_/Sv (73, 81, I09331 with a principal surface, characterised by a nmagnetic

-l oss | ayer (75, 75A; 88-88C, 97-~) fvrne3 on at |least a part of said

. \ . K a
rincipal surface, said magnetic |oss |ayer has a magnetpg Augast 6oam K"
Itohln Igver with a magnetic corrp05|~t|an i:orrprlsmg M Xand Y, where Mis a
metallic magnetic material consisting o ? e, Co, and/or N, X being 4 al -
el enent or el enents other than Mand Y, and Y being F, N, and/or 0.a.n _a

~. d8g for r ﬂe@mnmed attern. ~Theojetkod of mahdfBctifingkhMsabékdd.nl ~or m y
géﬂlticv- Qinmpg T~~ ~~~,m|namatr|.c(1g' ~%nc er; nn of
X-Y, said rfﬁaﬂré‘?tiocloﬁ%@e{ S7Emay bﬂmqagblaamaf e sputtering-prostss andr angQ

d I 1, w
oreln cai o han B8 B dtkss,” speiicaty, e B gfﬁhggle\fgétt%kghg&aééwc f hee 1
e ntfglrld ,r §!§C ng gi 5 g é%?e @Sof med nhcl aim,1l, wherein
ga;sgum ~n~ ?lgigllggf' S* A eposl tee PS gaﬂ'&ﬁ”ﬁ(ﬁ%é € spiteing p~~ vapor

deposi ti en ppoesssr. thé vaﬁodd@pbﬁﬁorﬁgrdcg@se%gﬂ?f?ggﬁﬂ%j&} ﬁ%%QFQ,P]W Ly%nr?r ein said

displa_~ device is a light emtting

regewt apreswitetnmdnsg bayerni nongdisien dhglsgagkmntabhggc %lsgrrent
g(r)nrr;:glgn\ém quygtlc ass Iagqgr (75, 75A} forned on zt |least a part of
said pri nc“ﬁ’é‘f wf'?é'ebe OImGAW%kﬂyaypﬂ@mu@@pwe@mkcemédr ihe abosiem ~

75A d ted on said Pri I’lCI paI
cust oc7 by LeniRA sieucring 1888eesT S gl 4y e vabor Rapaation CVPhi i -

d on said
wher ei n saigtoce®aor@etiken 't oG a layer ( 75A) i s deposite
pri nci pal spljrface by vapor; deposition process. 26 August 2004 43A

In the manner which is easily understood from the above-description,
it is possible to easily introduce a fabrication 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.

Reterring 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 iﬁ Fig. 31 except that the specked magnetic loss
layer 97B 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 90E has similar merits to the CRT display device 90C illustrated
in Fig. 30. '

Referring to Fig. 33, the description will proceed to a cathode-ray tube
(CRT) display device 90F according t6 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.



Z. A display device as clained in claim1, wherein said display device is a
ligY:t e.~titting eler:ent 70 a. la.gkat entting wirdoN (73) as said
‘displa- { ~) r+av~.ng light emtting el enent conprising a ~r, eshad

~awi ndoN, said layer (7~) fo-sd on at least ~ ,- ~ 5:..ei26Augass20o4 face. -~
Pat o~ s?id principal ~ A display davica as clainmed ir. claim1l, w-erein
Said ~QPt'i ~ nac |ayer .s deposited &t said su=face by sputtezing process
usir_g a nmask. P=incipal .~ . A display device as clainmed ir. claim7 , w

Ze~ ein said |", ~Phaimagriticfodsugér gmmbawawaﬁamo%gh{ @PEF"Q surface

by vapor de ositivn P p.,ocess Lsing a mask. 26 August A

di spl ay devig@sabednagmaiit loss teyar 87Q is aisheel-Tkesmagnelicipkeyay@eVi Sach g 2
pl asma di spl a Eanel 80, 80B, 80~, $O) having a front glass substrate
(81) as sard<gUR Tpaheheirsiiver G Baysuitably becelgced)n ascosdantewithci pal .

f , j I di spl.ay I si ~~ ic | I
(35. 860) 1 o HER"0R Latidpeite C20F P B8 Punferibe puagoshoni be GIET sisaiared i n

claim.~Q gehpieei n said nmagnetic loss layer is fornmed in a mat fashion
(88}. ~.. A display device as clained in claim~, wherein said magnetic

| | s d . . , . i . .~ A
oss layer is deppanbg@dal s@ifagutifg i ﬁ%ﬁk@%aﬁjﬂ&u&?ésﬁgxé’{%&ﬁ%er o

di splay device as clainmed ir. claim~=, \A)‘{r)]erel n salrd magneti
deposi t ed &€ sutigriogtneeceasrdrae@obyepagition pejeess.t i lradaitete$5e sHeet-Ikedi SpI ay
device as clained in claim= Q wherein said. magnetic | oss |ayer is forned
n & latti CaagnRiiniges faé@rA??CIﬂ%‘lb%fW /2 davar pEodustion preesssiaxcephi m | ~,
wherein saig RUKNeSmERTSHdPYSUteling hPOBRY, {7 ez?(arsntpll’é, ?/cfhae%]i:sglr{/a 53
deposition (CVD) process or the like.
In the manner which is easily unders'tood from the above-description,
it is poss'ible to easily introduce a fébrication 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.
With this structure, the CRT display device 90F has similar merits to
the CRT display device 90A illustrated in Fig. 28.
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 rot restricted to those in the

above-mentioned embodiments.



~.~. . Adisplay device'as clainmed in. claiml,Q wherein said nmagnetic | oss
| ayer is fornmed in a speck fashion (88C). .~Z. A .display device as clained
-in any one of clainms 19 3~fi, wherein said nagneti.C loss layer is
deposited on said outer surface by sputtering process usppRuyudRstios 1.5 A
di splay device as clained in any one,of clains ia_]..~, wherein sad
magnetic |l oss |layer is deposited on sand outer surface by vapor deposition
process using a nmask. .14. A display.device as clained in any one of clains
14-15, wherein said nmagnetic |loss |layer is deposited on said outer surface
by a conbination o sputtering process #43d patterning process. ?.~- A
di splay device as. clained in any one of clains ~ ~., wherein said magnetic
| ass l.ayer is deposited on said outer surface by a conbination of vapor
deposi tion pr&t&dMSand patterning process. ~. 1. A display device as clai med
in claiml, whereir. said display device is a plasma display panel (80A,
BoC, SCE, SOG having a front glass substrate (81) as said display w ndow
with an inner surfacé @isalaysdexiide 260Augoat 2004045 @ml@@:peﬁaﬁ&{éj ace,
sai d pl asna2disppagy pekhrdow ohl i sdhg 93 npd thagNeiindigad saYehces8- 89C)
formed on s@h@raaherisedrfnoe.megrietic dicsd apydevi(as,aysel.aiggedgpn claim ~,
wherein saP@-PRgheformedsen |ayekedst mdmit of malid 35inedpad8)yuredze A
di spl ay~ de9fé@ mageehimelosn blyemhas wheraginetisaildsenaeet @1 0ss |ayer is
deposited V¥ SaHl oAt nfR ARGy s tsof reliag ver @esssab i4yA dhaphay
devi ce as cPalibl-laveravitleza migneiyc «algbos icomp@ss ihay Rl KS
deposi ted offda¥e Yheee Mukd ot dne il Maparagheposi triaderiiadcestsisting A
di spl ay devPEel'@s €Pai ad/ M Wi aidntedng eldmendi or sdiethemrgnether! 0ss Layer
is made in BeRtYdedfhshivh Y 88ng F, N, and/or O, _and. also

particles (11) of said metallic magnetic i

uniformly or evenly distributed in a matrix (12) consisting

of X-Y, said magnetic loss termi" having a peak at a

fxeguency range between 100 MHz and 10 GHz.

- 2. ﬁ“display Cevice as claimed in claim L, wherein
sald magnetdc loss layer is deposited on said principal
surface by sputtering process '

‘ 3. A.display device as claimed in claim 4. wherein
said magnetig loss layer is deposited on said principal
surface by vapor dspositicn process.

4. A display de&ice as claimed in‘cl

‘ ' _ , ) T aim 1, wherein
sai§ dlsplgj‘deVLQe is a light emitting element (70, 70a)
ha?lng'a 1lgnF emitting window (73) as said display winéow
said light emitting element comprising said magnetic loss '

layer (75, 75A) formed on at least . ;
surface. . & part of said principal

‘ 5. ﬁudisplay device as claiméd in claim 4, wherein
sald magoebtic loss layar (757) is deposited on said
principal surfacs by sputtering process.

'1 8. A'display device as claimed in claim 4, wherein
sa%u gagngi;n_lgss layer (75A7A) is deposited on said
principal surface by vapor, deposition process.



~.~. . Adisplay device as clainmed in claim~, wherein said nmagnetic |oss
|l ayer is nade in a stripe fashion (888), 23. A display device as clained
sin claim?2l, wherein said magnetic loss |ayer is made in a speckfashion
(SSC). 2.d. A display device as clainmed in any one of c2@Ag§ust2004l. ~
wherein said magnetic |loss layer is deposited on said inner surface by
Sputtering process using a mask. 24. A display device as clainmed in any one
of claimse 25 ~Z, wherein said magnetic | oss |layer is deposited on said
i nner surface by vapor deposition procgss using a mask. ~ ~Q A display
device as clainmed in any one of ~cl ai M#3A25-27, “wherein said magnetic | oss
| ayer is deposited vn saki inner surface by a conbination of sputtering
process and patternl ng process. .dl,. A display device as clainmed in any
one of clains. o' A disaferednyvisai dsl atbigad RROASLLC oss layer is
deposi t ed % Et}'cFRWerdas«Lﬁrq%ldes by lal gromhinsnadd 1o7y Cgele\{.ag)%a 6§F~P| on

g

it
Q).

process a it v osisslon 23) Adispe V. al Haedagh claim
1, wher ei o5 Hi g edeantare: iomprialfinder &ggig Eig\flca( i SRy devi ce
(90, 905, = ddmpr ity & watdtodeasty o e 98 ¢ Sy id] ‘d‘%llﬁﬂsay panel

as said dlsé'm Si ndow with an inner surface (93a) as S cdﬁ i pal
surface said CP T d| splay deva.ce conprising y,,ay"(i magnetic |oss |ayer
(97-9-~8) for R-0n sﬁ%ﬁbiﬁlﬁefias’mp{aaae ci:aSméddiﬁplzﬁ)és_ﬂ i cg, as Cl aimed in
claim~,, b 123()@4: 46 skipth sTRGFCHC gaci%s _{1 %r Fi ornmed in
a Lattice fua' ﬁ“‘cﬁ’n FoFpHt ez inga pdlosye sy whavigc e am W Al i 3~,

wherein saki magnetjc,loss l'ayer is formed in a strlpe fashl on (97A). .~. ~.
A di spl ay Qew cé asﬁc%??r%ﬂfl e¥larnmes2¢clanhedein §§hgmnagn,§;l | oss | ayer
is for rredsl, 1e9Pg) As-depodiszekayndads Da.g_pg_l EE in any
one of clai ﬁﬁaca ReV&PRTs Sie@orddrien prdoress| agshg & &Q\s n said

i nner surface by sputtering process using a nmask.



.,31. A display device as clained in any one of clainms ~, wherein said
magnetic | oss layer is deposited on said inner surface by vapor deposition
-process using a mask, ~.$. A display device as clained in any one of clains
.~, Wherein said nmagnetic |oss layer is deposited on sai id“&ﬁ ace by
a conbination vt sputtering process and patterning procegg. .~§F§§péisplay
‘device as clained in any one of clai ns* ~,, wherein said magnetic | ass

| ayer is depositgd.,om sfaid ey face a_conbi nati on of vapor

deposi ti onspidcésspaad @5?1§£ﬁi§3§%§9%§@§3%i§).Hiﬂ &Féﬁmagvdshbceias

cl ai med i n80Fai hekinyher £i8y sak g, di Qf@gug:e_w- 3 Papedat Gy, wobe ( CRT)
di spl ay dewila@ow94ith 98€, o Q0L é)rrp{,é |‘he% ]c)qtarr‘bo@-irdaﬁitaniay( 91)
V0 2 oesBEarepaBelapiadts {az % AR L 3

as said priBgkspahysyr[ase -SRI o éf - oS isslinh megnatEgnet i C

| oss | ayer (97_9755 forne%§§L %%JdF dterS fqteer smumfacen di splay device
as clainmed in claim 4Qqa; rej n_saki magnetic | oss layer is formed in a
lattice fagaggnmggg;u;ﬁ_ q@éé),eé’jf{?e?scEEQ%WEFaFﬁeélBMCLEL nwhdr&inwherein
said magnetic |oss [ayer is forned Th T84 & raadiatorfd0man (838)., A

di spl ay device agycl g lan.claimia. Q erein said magnetic |loss layer is
formed in §a§§eﬁ§§£§§ E@ﬁ?fﬁg}fev&&g %%dEE‘F§9ddéVi§éaam ¢Lai wrdrénany one
o clains 4oy- égut.{*@g_{ﬁ: M Sk ﬁ%eﬁp § 88 &1t ispife posidreduaazai d
outer surface by .sputtering process using a mask. 26 August 2004 47 ~. A

di spl ay device ag3¢l a 110+ f. clains., a - ', where n said
magnetic | easal ﬁ&@ﬁefﬁ%&gggfggvg%% gc??é SELP;;%: S$hr Faddmbilvapberein
a

$hi $-hPBnipasur f ace (93Db)

deposi t i onbyprapessdess S0 fo cass A di spr ey ABitE howlen med fiaceany one
of claimse .~,1-43, wherein said magnetic | oss layer is deposited on said
outer surface byla.conm@izgiiagn @ isRukier! rLogcess_ _and_patterning
process. ~Zaid dagpédiyc M&@%nﬁeﬁlfg %&Eﬁ%}? ag%ect 1 re¥Whonetwi n
saa.d magnésBa)loss layer is deposited on attice fashion

15. A diéplaY device as claimed i
; S in claim 190, wh
said magnetic loss i ‘ . erelin
(88B) . g layer is formed in a stripe fashion

16. A display device ag

. claimed in. i .
said magnetic loss layer is fo in.claim 10, wherein

rmed in a speck fashion (88¢C).

17. A display device as claim a
; -ay ed in any one of i
l4-16, wharmuxsa&d.magnetic'loss layer is éipositedii?lms

said outer surface by Sputtering process using a mask

18. A display device as clai i '
_ imed in any one of i
14-16, wherein said magnetlc loss layer is deposited(izélms

said outer surface by vapor deposition process using a mask

13. A display device ag claimed i1
l4-16, wherein said magnetic los
said outer surface by a combinat
and patterning process.

N any one of claims
s layer is deposited on
ion of sputtering process

20. A display device as claimed i

‘ in any o
l4-16, whe:ein sald magnetic loss layer is égp
sald outer surface by a combinatio '
brocess and pattexrning process,

ne of claims
osited on
R of vapor deposition

2L. A display device as claimed i i
. : A ' . in claim 1, wh in
said display QeV1ce is a plasma display panel (80A ;iflp
80E, 80G) hav1ng-a front glass substrate (81) as séid '
display window with an innéer surface (8la) as saigd



' ' iti ess and

[ e by a conbination of vapor deposition proc )
;Z{?e?ﬁ}ﬁé ;Egiggs. Z.$,. A displ ay .devi ce a? CLalHE?9;23C|ahg]'2%aiggF;$|n
-sai ic loss layer is forned in a mat fashion : : (
Zgbﬁcgaggezigingd in glain1~$,, wher ei n said magnet:ag.s lg§é$b%¥§?%%fay

[ id outer surface by sputtering process. ~, Q _
ggeﬁz;t:g grafﬁéd in claim~Q wheré®n- said nangghc L8§ngay§; IZ di spl ay
: , i . . .

e o CEe R S O I L e

| C5al ot * lic
rognet o eRaaLebie ot Fc S0l BN oraidam va wnane il 1<
material Mitsel r-Xx- / . ( M1 wherein  said

~ [ vice .as clained in cla!n1 , _

Soanats o Fi z‘éagp‘% S”“?f i€ M G DHmederdn icladmera, (whs2aign) N
Eggnetg?ficgfégiéggﬁce C710ss layer is made in a maft fasaion (88).

spe .

23. A display device

as claimed in claim 22,
said magnetic loss layer

wherein
is deposited on saig inner

surface
by sputtering process,

24. A display device as claimed in claim 22, wherein
salid magnetic loss layer is deposited on said inner surface
by vapor deposition process.

23. A display device

as claimed in claim 21, wherein
said magnetic loss layer

is made in a lattice fashion (88a).

26. A display device

as claimed in claim 21, wherein
sald magnetic loss layer 41s

made 1in a stripe fashion (883).

" &l. A display device as claimed in claim 21,

wherein
sald magnetic loss layer is made in a speck fashion

(88C).

28. A display dévice as claimed in any one of claims
25-21, wherein said magnetic loss layer isg deposited on
sald inner surface by sputtering Process using a mask.
22. A display device ag claimed in any one of claims
rein said magnetic loss layer is deposited on
surface by vapor deposition process using a masxk.
. 20. A display device as claimed in any one of -claims
23-27, wherein said magnetic loss layer is deposited on

said inner surface by a combination of Sputtering process
and patterning process.

3L. A display device as e
25227, wherein said latticeqd magnetic loss layer is

deposited on said inner surface by a combination of vaporx
deposition process and patterning process.

laimed in any one of claims

2. A display device as claimed in claim 1,
said display device is a cathode-ray tube (CRT) display
device (90, 903, 30D) comprising a cathode-ray tube (91)
having a display panel as sald display window with an inner
surface (93a) as said principal surface , Said CRT display

device comprising gaid magnetic loss layer (97-97B) formed
on said inner surface.

wherein

33. A display device as claimed in claim 32, wherein
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said magnetic loss layer 1s formed in a lattice fashion
(97).

34. A display device as cl

aimed in claim 32, wherein
said magnetic loss layer is form

ed in a stripe fashion
(97a). -
43. A display device as claimed in claip 32, wherein
sald magnetic loss layer is formed in a speck fashion (978B),

3&. A display device as cl
43-33, wherein said magnetic los
said inner surface by sputtering

aimed in any one of claims
s laver is deposited on
brocess using a mask.

said inner surface by a combination of
and patterning process '

39. A display device as claimed in any one of claims

40. A display device as claimed in claim 1, wherein
said display device is a cathode-ray tube (CRT) display

90F) comprising a cathode-ray tube
anel as said display window with an
said principal surface , said CRT

display device comprising gaid magnetic loss layer (97-97¢C)
formed on said outer surface.

41. A display davice as claimed in claim AQ,

said magnetic loss layer is formed in a lattice fas
(97).

wherein
hion

42. A display device as claimed in claim 40, wherein
saicd magnetic loss layer is formed in a stripe fashion
(97a).

43. A display device as cl

aimed in claim 40, wherein
sald magnetic loss layer is form

ed in a speck fashion (978).

44. A display device as claimed in an
4l-43, wherein said magnetic loss lay
said outer surface by

7 one of claims
er is deposited on
sputtering process using a mask.
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43. A display device as claim
41-43, wherein said magnetic loss
said outer surface b

ed in any one of claims
layer is deposited on
¥ vapor deposition process using a mask.

46. A display device as claimed in any one of claims
41-43, wherein said magnetic loss layer is deposited on

said outer surface by a combination of sputtering process
and patterning protess.

41. A display device as clai
41-43, wherein said magnetic loss
said outer surface by a combinatio
process and patterning process.

med in any one of clainms
layer is deposited on

n of vapor deposition

48. A display device as claimed in claim 40, wherein
sald magnetic loss layer is formed in a mat fashion (97C).

49. A display device as claim
said magnetic loss layer is deposit
by sputtering process.

ed in claim 48, wherein
ed on said outer surface

20. A display device as claimed: in claim 40, wherein
said magnetic loss layer is deposited on said outer surface
by vapor deposition process.

51. A display device as cleimed in claim 1, wherein
a percent ratio of the saturation magnetization of the
magnetic composition (M-X-Y) and that of the metallic

material M itself (Ms({M-X-Y¥)/Ms(M)}X100 lies in an a range
betwaen 30% and 80%.

52. A display device as claimed in claim 1, wherein
said magnetic loss layer has 100 or more micro ohm
centimeters (L Q *cm) in DC specific resistance.




