12 January 2005 PRI NTED W RI NG BOARD AND DI SPLAY APPARATUS BACKGROUND OF

THE | NVENTI ON The present invention relates to a print e.pz .rfui Rgzoogoard

i ncl udi ng conductive patterns, and a di splay apparatus Inc uglng a di splay
devi ce and a drive conponent for driving the display device. As one
structure of electrolum nescence. (EL) display apparatus, there has been
~known a structure wherein a display device is packaged by using a
protective glass board, which protects the display device and-allows |ight
emtted fromthe display device to pass therethrough, and a printed wiring
board which includes an insulatln%psubstrate made from an organic

synthetic resif ant i WO t3RARPsPNRyDAERLAZ ARBARAGUSVe conponent
therefor are electrically connected. The EL display apparatus having the
above structure is disadvantageous in that since the insulating substrate
of the printed wiring board is nmade froman organic synthetic resin,
noi st ure BECEROUND QF IR SNWRNPEONted wiring board and to reach the EL
di splay device which is generally poor in noisture resistance, with a
result that theTBE dirspeay dppamatius iseXHfds ctd ta tr 54 08RYwdikspLAY
pi ctures for a long-period of tine. 1
board inclqding conductive patterns, and a display
apparatus including a display device and a drive
component for driving the display device.
As one structure of electroluminescence-(EL)
~display apparatus, there has been known a structure
wherein a display device is packaged by using a
Pprotective glass board, which protects the display device
and allows light emitted from the display device to pass
thereth;ough, and a printed wiring board which includes
. an insulating substrate made from an organic synthetic
resin‘and to which the display device and a drive
component therefor are electrically connectéd.
The EL display apparatus having the above structure
is disadvantageous in that since the insulating substrate
of the printed_wiring'board is made from an organic
synthetic resin, moisture is easy Co permeate the printed
wi:ing board and to reach the EL display device which is
generally poor in moisture resistance, with a result that

the EL display apparatus is difficult to stably display

pictures for a long-period of time,
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12 January 2005 SUMVARY OF THE | NVENTI ON Enbodi nents of the present
invention provide a printed wiring board allow ng circiy or in
noi sture resi.stance to be stably operated for a | ong- p?ritj%rgg%ﬁ%qgone, and
to provide a display apparatus capable of stably displaying pictures for a
| ong-period - of tinme by using the printed wiring board. In accordance with
~the first aspect of the invention, there is provided a printed wiring
board conprising: a glass substrate provided w th through-holes;
conduct i VeSPHMMABYNOFDIMHE dANWVERTDONh surfaces of said glass substrate in
such a manner as to be nade conductive to each other via said

t hr ough- hol es; ramdEeanity nBans tpeoVigedd:o: f i {ihveht odah- RAlRs,de Wherein
said sealing neans is chosen to inhibit noisture perneation through said

through-hopesntdd Janvany 2803 agaedanse Mtduihe second @spectiy of the
invention, there is provided a display apparatus conprising: a printed

Wi ring boagpdisaghedings fsghAse SUDSHAt S Pl Vi ALh tdyough-hgles,

conductive patterns provided on both sur?ac s of said glass substrate in

such a MnBekiod of time, and to provide a display apparatus
capable of stably displaying pictures for a long-period

of time by using the printed wiring board.

In accordance with the first aspect of the
invention, there is provided a printed wiring board
comprising:

a glass substrate provided with through-holes;

conductive patterns provided on both surfaces of
said glass substrate in éuch a manner as to be made
conductive to each other via said through-holes; and

sealing means provided to fill through-holes,
.wherein said sealing means is chosen to inhibit moisture

permeation through said through-holes.




as to be made conductive to each other via said through- holes, and first
seal i ng neans provided to fill said through-holes; a difggét device
provi ded on one surface of said printed wiring board in Suc Ny nner as
to be connected to said conductive pattern. provided on said one surface
of said printed wiring board; a drive conponent for driving said display
device, said drive conponent being disposed on the other surface of said
printed wiring board in such a nmanner as to be connected to said

conductive pattmrn peevirdadcen sai€h Othey sSyekagd OfaHid&r Prio#t ediwd ring
board; a protective glass board disposed in-such a manner as to face to

sai d one Surfeanei o, Saitthdid Nt ed W pi-Bgideear da ang econd 4 pFans
provided in such a manner as to surround said display device ile being in
- contact Widdhpsadihgrinted wiring board and said protective glass 12
January 2005 board, wherein said first sealing neans is chosen to inhibit

oL S Bt TR MR S OB P SERSLORIBS T L1
ConprPSin%ﬁd%ﬂﬁéd“ﬁ%%ﬁjEhggugﬁéﬂ%fégvl%gﬁﬁhé%gégsga%%%%%ga%%oﬁided
\ on both surfaces of said glass substrate in such a manner
as to be made conductive to each other via said through-
holes, and first sealing means provided to fill said
through-holes;

a display device provided on one surface of said
printed wiring board in such a manner as to be connected
to said conductive pattern provided on said one surface
of said printed wiring board;

a drive component for driving said display device,
said drive component being disposed on the other surface
of said printed wiring board in such a manner as to be
connected to said conductive pattern provided on said

 other surface of said printed wiring board;

a protective glass board disposed in such a manner

~as to face to said one surface of said printed wiring
board; and

second sealing means provided in such a manner as td
surround said display device while being in contact with
said printed wi;ing board and said protective glass
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provi ded with through-hol es, conductive patterns provided on both surfaces
of said glass substrate in such a nmanner as to be nade ﬂﬂﬁ J to each
ot her via said through- holes, and first sealing neans E?gVI g%?%%;fill
said through-hol es; bunps provided on said conductive pattern on one
surface of said printed wiring board; a protective glass board di sposed in

such a 'n'arm%rd,aswltl@rfeﬁiﬁest_clS@iiQéﬂqeséﬂiﬁ?eméén§aiig RHJ¥eRd W ring
board; a display device provided on the surface, facing to said printed

Wi ring bo%H%iBﬁtSﬁéﬂsﬁﬁ?beﬁgfﬁééﬂfgﬁ;éﬁf@? hNs 546N 8 Q@&%ﬁép be
connected to said bunps; a drive conponent -%r driving sai I'splay device,
said drive conponent being disposed on the other surface of said printed

Wi ring board in such a manner as to be connected to said conductive

5 Sanuary 2008 s aanat el Pl M kB il T SRk athner ae 1o
T g ot S S e BEBPoGEi PEGIAE b B8 LARGRBPA4FS 111 ot Seal i ng
neans_is %Q%%%Qiéfhginhibit nmoi sture perneation through said through-hol es.
a printed wiring board including a glass substrate
provided with through-holes, conductive patterns provided
on both surfacesrof said glass substrate in such a manner
as to be made conductive to each other via said through-
holes, and first sealing means provided to fill said
through-holes;
bumps provided on said conductive pattern on one
surface of said printed wiring board;
a protective glass board disposed in such a manner
as to face to said one surface of séid printed wiring
boazrd:;
a display device provided on the surface, facing to
said printed wiring board, of said protective glass board
inisuch a manner as to be connected to said bumps;
a drive component for driving said display device,
said drive component being disposed on the other surface
of said printed wiring board in such a manner as to be
connected to said_conductive pattern provided on said
other surface. of said printed wiring board} and
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O the parts constituting the package, the protective glass board and the
second seal i ng nenber do not allow the perneation of ml)é M8y 2005

t herethrough. On the other hand, the conductive patterns are ovi‘ded on
both surfaces of the glass substrate of the printed wiring board and the
‘through-hol es provided in the glass substrate are filled with a first
sealing nember. As a result, noisture is not allowed to perneate the
printed 5 12 January 2005 wiring board and to reach the display device.

& S L SRS - e L

of an EL display appar COr toa tirs resent

invention; Fig. 2. is_a,pl.an view of a printed w rjng board L accordi to
the first 26 Ig)d}rf%n??lgi 8.15§)\j1a§’ & Ppran v‘”’g&/ﬁgf \%a?ld} rafti F?n&ac%hé" nt ed
W ring boards, accarding to. the first enbodinment, which are flatly stuck to
each ot heP?id gPIr AN GG 4D BRI phPREf s2bfli ofdrdsi BEOFEEE VeshGHaTH i n
sequence, _initjal steps of fabricating the EL display apparatus according
to the fi PSR holPRESLD FPGLd sAIESt5CEaRe1PEr tRERNEec? orffIO%8 e 6A ews

showi ng, in_sequence, internediate steps of fabricating
. inhibit moisture permeation through said through-holes.

Of " the parts constituting the package, the
protective glass board and the second éealing.member do
not allow the permeation of moisture therethrough. On the
other hand, the conductive patterns are provided on both
surfaces of the glass substrate of the printed wiring
board and the through-holes provided in the glass
substrate are filled with a first sealing member. As a

result, moisture is not allowed to permeate the printed’




the EL display apparatus according to the first enbodinment; Figs. 6? to 6C
are partial sectional side views show ng, i n sequence, i &g#w§h§ of - _
fabricating the EL display apparatus according to the | ment ;
Fig. 7 is a partial sectional side view of an EL display apparatus
according to a second enbodi ment of the present invention; i 6 12 January
2005-Figs. 8A to 8C are partial sectional side views show ng, in sequence,

the first Waringtbperdf ahgbriccatdaih e dHsplispl dovppparatus according to
the second enbodiment; and Figs. 9A to 9D are partial sectional side views
showi ng, in sequence, the second half steps-of fabricating the EL dlsplaé
apparatus according to the second enbodi nent. DETAI LED DESCRI PTION OF T

h of
PREFERRED EMVEEP DESTRT rife bR Bal ik D&wwyﬁéguisecond enmbodi nents i n eac
whi ch the present invention is applled to a sinple .matrix type EL display

h
apparatus and a Rrigit ed 44 rd ngar PPRY o USELORNST SEAL Wikl D desgpibed wit
reference to Figs.

display apparatus according to a first embodiment of the
- present invention:
Fig.rz is a plan view of a printed wiring board
- according to the first embodiment;

Fig. 3 is a plan view of a plurality of the printed
_wiring boards according to the first embodiment, which
are flatly stuck to each other;

Figs. 4A to 4D are partial sectional gside views
showing, in sequence, initial sSteps of fabricating the EL
display apparatus aécording to the first embodiment;

Figs. 5A to 5C are partial sectional side views
showing, in séquence, intermediate steﬁs of fabricaéing
the EL displayrapparatus according to the first
gmbddiment; |

Figs. 6A to 6&C are partial sectional side views
showing, iﬁ sequence, final steps of fabricating the EL

_display apparatus acéording to the firstrembodiment;
Fig. 7 is a partial sectional side view of an EL
Vdisplay apparatus according to a second eﬁbodiment of the

pPresent invention;




A nethod of fabricating a printed wiring board and an EL di spl ay apparatus
according to the first enbodinent wll be described w to
Figs. 1 to 6C. As shown in Fig. 4A, a glass substrate 1§?g?ﬁ%6&ﬁgﬁfin
t hi ckness made froma no-al kali glass is prepared, and through-holes 13
are formed in the glass substrate 11 at positions corresponding to those
- of anode el ectrodes and cathode el ectrodes necessary for a sinple matrix
‘type EL display apparatus by turning a dianond drill 12 or 7 12 January
2005 turning theFdi%orf® did 1§C 1@rehpaietiapaseingonhllr aidel &iew@aves to the
~dianond drill 12. The dianond drill 12 is fornmed by el ectrodepositing fine
particl es SSfowiinonih sreqbencer f abe 6firan Bhatifasitieps JrRMAMAMSTSRE
containing typically C, No, W M, N, and Ti, or sintering a mXxture of
a powder dhe . ditgrd-ahiagipdes coesacebealingndof kR Rady es of di anond.
The frequency and energy of ultrasonic waves are set at about 20 kHz and

500 W respkoidivednt; Hmiturning of the dianond drill 12 with ultrasonic
waves inparted to the dianond drill 12 allows-the formation of the

~ ‘through- holes 1Biykt hohnpgr gwalyl-&S W f,a5 i |y, finished for a
~short-time. As shown in Fig. 4B hjgat hr %tsjlgh- o'{@%% Sln%?/ P¥dr ned by
covering bhewsHgfagg nghgﬁdyfﬁ¥hé.second half steps of

fabricating the EL display apparatus according to the

second embodiment.

'DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, first and-secénd embodiments in each
of which the present invention is applied to a simple
matrix type EL displag apparatus and a printed wiring
board used therefqr will be described with reference to
Figs. 1 to 9D. |
A method of fabricatiﬁg a printed wiring board and
an EL display apparatus according to the first embodiment
:will be.described with reference to Figs. 1 to 6C. As
shown in Fig. 4A, a glass substrate 11 of 1.1 mm in
thickness:ﬁade from a no-alkali glass is prepared, and
~ through-holes 13 ére formed in the glass substrate 11 at
positions corresponding to thoée of anode electrodes and
cathode electrodes necessary for a simple matrix type EL

"display apparatus by turning a diamond drill 12 or




substrate 11 with a mask 14 except for-areas at which the through-holes 13

are to be fornmed, and subjecting the gl ass substrate 111;_}3%,5}5 iébscovered
with the mask 14 to sand blasting. As shown in Fig. 4C~a S|ﬁber paste 15

containing an epoxy resin as a binder is printed on the glass substrate
11, to fill the through-holes 13 with the silver paste 15. The sil ver
paste 15 is then thermally hardened, and on each side of-the glass
Substrate 11, an excess of the silver paste 15 on the surface of the gl ass

8 12 Janutmyn2095thubdiaabadl §riis ITehari B | ympet £ sh@duvpthkohie surfaces
of the silver paste 15 portions in the through-holes 13 beconme the sane

| evel as wiaesofot bReSuihRGAdOUtNA alAsS substrate 11. Then, as shown in
Fig. 4D, a chromumfilm 16 and a copper film 17 each of which has a

~thickness of  0.i%heA8 Qmdf Sa AL £1 S89USRL iralhka BROL1EeRISI4 L, avenal | on
udi ace Otf [fghe .

v
each surface of the glass substrate 11 inc ng~the sur S

| ver oPoete 1paFOLLL 80% xR0 O W ANAHAN Dol 88 I The, g om um

flimiois for A e5|veﬂess o r film1l7 is fornmed
PUDSLL &t ol 800 MELLIEnBRL' By B0, 0S, CORECTy. D T
| | and Ti, or sintering a mixture of a powder of the ultra-
"high hardness steel and fine particles of‘diamond. The
frequency and energy of ultrasonic waves are set at about
20 kHz and 500 W, fespectively. The turning of the
diamond drill 12 with ultrasonic waves imparted to thé
diamond drill 12 alliows.the formation of the through-
holes 13 with inner wall surfaces desirably finished for
a short-time. As shown in Fig. 4B, the through-holes 13
may be formed by covering'the—surface of the glass
substrate 11 with a mask 14 except for—areas at whichlthe 
through-holes 13 are to be formed, and subfegting the
glass substrate 11 partially covered with the mask 14 to
_sand blasting.
As shown in Fig. 4C, a silver-paste 15 containing
an epoxy resin as a binder is printed'on fhe giass
. substrate 11, to fill the through-holes 13 with the
"silver paste 15. The silver paste 15 is then thermally
‘hardened,_and on each side of -the gléss substrate 11, an

excess of the silver paste 15 on the surface of the glass




Aé shown in Fig. 5A, on each side of the glass substrate 11, a resist 21

is formed on-the stack of the chromumfilm 16 and thegfﬁﬁﬁﬁé%édd§n 17
‘except for areas at which a conductive pattern is to b& 1 ,and a N
nickel film22 and a gold film 23 each of which has a thickness of 0.3 fm
or |ess are sequentially vapor- deposited. The nickel film22 is forned 3or
facilitating the vapor-depositing of the gold film23. The gold film %

i's formed for preventing oxidation of the §yrface ot the copper film1l

t her eby fé&QQQQ399u}¥fﬂ?sﬂﬂ@kﬁmhgablycppdushepamh$1UOtaecamﬁﬂadé&l_
pattern. Then, as shown in 9 12 January 2005 Fig. 5B, the resist 21 is
renoved, ©F toher eyl ver pagfte theporckehsf ihmeA2 apdouba-ashdsf ihlsm 23
except for the areas at which a conductive pattern is to be forned. As
shown i n PiegomsCthieh@amepparvedl |48 1fhadotheneChAPFLEM il §1,16 aragsl dri
partially renoved by etching using the remaining-portion of the go Il m

: : . d of
23 as a naskstiratet hils WallenCOREUGHOWE: Pal tefS Hfft eacdy cphpose
the chromumfilm 16, copper film 17, nickel Tilm?22, aﬁ%ﬁ&ggvdg*lTn123 are

broyided ne hauhat bopser! agam af Wit ASIMALRALALE s L, SUghop manner
as to be made conductive to each other via the siTver pas
in the thﬁ@ﬂ@ﬂthh?%éE% éf%té%&hégéféflgrbg%gg-ggghggted overall
a on each surface of the glass substrate 11 including the
surfaces pf the silver paste 15 portions exposed from the
through-holes 13, .The chromium film 16 is formed for
enhancing the adhesiveness bhetween the glass substrate 11
and a conductive pat;ern, and the copper film 17 is
formed for'reducing the resistance of the conductive
batterni
As shown in Fig. 5A, on each side of the glass
sﬁbstrate 11, a resist 21 is formed on the stack of the
chromium film 16 aﬁd the copper film 17 except for areas
~at which a conductive pattern is to be'formed, and a
ﬂickel film 22 and a gold film 23 each of which has a
thidkness of 0.} “m or less are sequentially vapor-
deposited. The nickel film 22 is formed for fécilitating
the vaﬁor—depoéiting of the gold film 23. The gold film
23 is formed for preventing oxidation of the surface of
the copper film 17 thereby facilitating the soldering of

circuit parts to a conductive pattern. Then, as shown in




board 25. As shown in Fig. 6A, an insulating filn1$6 htyp:cally na?e Irog&
il ide is vapor-deposited on one surface of the ass._ S rate
silicon oxide p p alg'é%]rli'ﬁ@’c

and openings 27 are fornmed in-the insulating film 26 n
portions between the conductive pattern 24 and anode electrodes and
cathode el ectrodes. An alumnumfilmis vapor-deposited on the insulating
Film26 and the like, and is patterned typically in the rowdirection to
form cathode el ectrodes 31. Then, as shown in Fig. 6B, an EL [ight
emtting IFiger 582 itnad Lﬁﬁsﬁgstamprg@ni-&n@freﬁDOEQaEhErebgg@&f%rfbtftf' ng layer,
-an electron. transfer layer, and the 10 12 January 2005 like is

vapor- depatiet adcxed irs RAIALINRM e 1QOP N 8im oy SpLayppl ¥BLS pai ch are

i ntersections between the cathode el ectrodes 31 and ahode eIectrodEilAsht
shown in Eirgas6&c @RilchSW %Idd}ﬁlédi'\ge %&éeryaggregeggs#éggegn tﬂe ig
emtting layer 32 and the Ilike, an openlngs ar;ah o] d Pibeepattern
insulating filma33 oknpegt L onpor ns, bet we e conduc

- 24 and thg EL Ii% tsg%¥§t?ﬁg§P59ePE32Eg%d9&%ﬂﬁf(iékﬂn%%xﬁﬂéjgbﬁransparent
- eposited on the insulating film 33
[

and e EHEbH B 98 16 WP B SRIL SRS g f TR ori e bRg or m

and the | and i s patt
the remaining portion of the gold film 23 as a mask. In

this way. conductive patterns 24 each being composed of
the chromium film 16, copper film 17, nickel film 22, and
gold film 23 are provided on both the surfaces of the
‘'glass sﬁﬁstrate 11. in such a manner as to be made
conductive to each other via the silver paste 15 portions
'in the through-holes 13, to thus form a printed wiring
board 25,
As shown in Fig. 6A, an insulating film 26

typiéally made from silicon-bxide is vapor-deposited on
~one surface of the glass substrate 11, and openings 27
are formed in the insulating film 26 at connection
pﬁrtions between the conductive pattern 24 and - anode
eleétrodes and cathode electrodes. An aluminum film is
vapor-deposited on the insulating film 26 and the like,
and is patterned typically in the row direction to form
cathode electrodes 31. Then, as shown in Fig. 6B, an EL
light emitting layer 32 including an organic or inorganic

light emitting layer, an electron transfer layer, and the

10




anode ‘el ectrodes 35. It should be noted that the ITOfilm nay be repl aced

wth an I XOfilmin which tinis replaced wth another Igg[ﬁgg; |asof ar as
the I XOfilmcan formthe - transparent anode el ectrodes1§ : %(Ldglsm in

Fig. 1, an epoxy resin 36 is applied to the peripheral portion of the
surface, on the EL light emtting |layer 32 side, of the printed wiring
board 25, and a protective glass board 37 is stuck on the printed wiring
board 25 via the epoxy resin 36. Then, a drive conponent (not shown) for

driving thexEL sld ¢t SMddd I yer 232 i | dered to_the.conductive
pattern 24 for med tcl))n t he %%%%%,%%p%%i?%ﬁgggﬁﬁg EC FeRL“eftt ting | ayer
32, of thg;prhkated .\ hLi oard 25.. Accor di to an EL 11 12 January 2005
di spl ay agégﬁgtg sgtl l?élspggﬁcglataer(f st %’és?‘ﬁggﬁfslgﬁﬁf’eeﬂ &RPtting | ayer 32
and t he dr|i 0 nent therefor e integrated with the printed wring
"board 25, C#Ef’éen%33§itﬁlo etso%rje anpae FLECERPERAess of the EL Iight
emtting layer 32, the drive conponent therefor, and the. printed wring

" board 25-, and HEhCERPER aReFLBi n6Fheanedmisud atings sl lay Hppies at us.

Further, in this EL display apparatus, the EL light. emtting |ayer 32
- Provi ded b@PoFedenpFatedopnt flepBInfldght emitting layer 32 and the (

like, and openings 34 are formed in the_insulating film
33 at connection portions between the conductive pattern
24 and the EL light emitting layer 32 and anode
electrodes. A transparent ITO (Indium Tin Oxide) film is
vapor-deposited on the insulating film 33 and the like,
and is pattern typically in the row direction to form |
anode electrodes 35. It should be noted thét the ITO film
may be replaced with an IX0 film in which tin is'replaced
with another element insofar as the IX0O film can form the
transparent anode electrodes 35.

As éhown in Fig. 1, an epoxy resin 36 is applied to
the peripheral poftion of the surface, on the EL light
emi;ting layer 32 side, of the printed wiring board 25,
and a protective glass board 37 is stuck on the printed

" wiring board 25 via.the epoxy resin 36. Then, a drive
component (not shown) for driving the ELrlight emitting
iayer 32 is soldered to the conductive pattérn 24 formed
on the surface, opposite to the EL light emitting layer

32, of the printed wiring board 25. According to an EL

11




“wring board 25 is electrically connected to the drive conponent provided

on the other surface of the printed wring board 25, s hat hown in
Fig. 2, a planar region specialized for electrically cg%%ﬂ%?ph (ﬁhe_EL
light emtting |layer 32 to the drive conponent therefor is not reqU|red.
Accordingly, as shown in Fig. 3# 'by flatly sticking a plurality of the
printed wiring boards 25 to each other, it is possible to uniformy,
flatly arrange the EL light emitting layers 32, and hence to display a

I - Si ' ' j fabricating a printed

e oS APAR TEAE L il Al nteed TELIRE Fhe' B S
nbodi : I tq ol t.J,0 e des

Flos. 7 teusbris, BRSRE s MM aRE dhive FoRErsenbitnetther 100 12 10

froma no-alkali glass is prepared.

2 : ' hi,.ckness. _mad
‘Ijzgggir)r/es?gé?%f:%ré:g@ 'twﬁt%'o:cl): &t pfrolﬂr%dgr"él’b’r%%sb"%ﬂd%ﬁf ohtbbEh surfaces g:‘ i
b te 41 ' hot rolls 42. In this way, an epoxy re
imas BIeRbb bt reRReEnEbe 490 Jobrdmaet |of duhelEhel Lo En

thi ckness_provided thereon are forned overall on each surface of the glass
: substrategéhftﬁﬂ%n}a§§rsﬁamntpﬁ Brdve gompsgranorcherefdie. coppethéoil s 44,

| ocated at positions
’ _prfﬁted wiring board 25, and hence to make thin the

'entire EL display apparatus.

| Further, in this EL display apparatus, the EL light
emitting layer 32 provided on one surface of the printed
wiring board 25 is electrically connected to the drive
Component provided on the other surface of the printed
wiring board 25, so that as shown in Fig. 2, a planar
region specialized for electrically connecting the EL
'light emitting layer 32 to the drive Cbmponent_therefor
is not required. Accordingly, as shown in Fig. 3, by
flatly sticking a pluraiity of the printed wiring Boards
25 to each othgr,‘it is possible to uniformly, flatly
arrange the EL light emitting layers 32, and hence to
dispiay a large-sized picture without any cut line.

A method of fabricating a printed wiring board and
an EL display apparatus according to the second
embodiment of tﬁe present invention will be described
with reference to Figs. 7 to 9D.

First; as shown in Fig. BA, a glass substrate 41 of

12




wher e t hrough-hol es corresponding to anode el ectrodes and cat hode

: : . e to
' trodes necessary for a sinple matrix type EL di spl appar @%S ar
gge?o;ﬁed, are rennzed by ~etching, or the surfaces of_ﬁ%gﬂﬁgﬁﬁg foils 44
are overall renoved by etching. As shown.in Fig. 8C, like the fabrication

. : . >, : N ) 26
n the first enbodi ment shown in Fig. 4A -'through-hol es
igsfe;ponding to the anode el ectrodes and cathode el ectrodes necessary for
the sinple matrix type EL display apparatus are formed in the glass ]
substrat e 14F By Wity cknkesronaddr EFbmd5. nopankkonmglia@s Qs the through-
“hol es 46, since at |east the portions of the copper foils 44 |ocated at
the posit PoePagest.e Epexivhresdmn Iflles 46 tiropsePerd Pi FeS-Bayp.been |
al ready renoved as descri bed above, particles of copper softer t a2391gss
do not cIbgndspbcestanmngdﬁﬂutékndfc¢3§ §iadiagppd of +Lhg,di,gnond
January 2005 drill 45. This is effective to elimnate inconve :ences i ore
caused byuslinggheg efboluke «3i angnd e@iig hya4s W *Ep%qape{?sfnaré%lgm ef3tﬁ2
specifically, prevent degradation of theddal_::ngSperngrg?QCkiﬁg e
i anond Fl ko4 A9En t diamond dril I, o a [
| g:ass suggfrg?eﬁﬁﬁfgggaghomng%% %ﬁ%.agﬁf?Pﬁan86&péﬂ Qfeddr dfBsin
thickness provided thereon are formed overall on each

surface of the glass substrate 41. Then, as shown in Figq.
8B, portions of the copper foils 44, located at positions
where through-holes corresponding to anode electrodes and
cathode electrodes necessary for a simple matrix type EL
display apparatus are to be formed, are removed by
efching, or the surfaces of the copper foils 44 are
overall removed by etching.

As shown.in Fig; 8C, like the fabrication step in
the first'embodiment,shown in Fig. 4A,jthrough~holesr46
corresponding to the anode electrodes énd éathode |
electrodes necessary for the simple matrix type EL
display appafatus are formed in the glass sﬁbstrate 41‘by
ﬁsing a diamond drill 45. Upon formation of the through-

~holes 46, since a; leasf fhe portions of the copper foils
‘44 located at the positions where the through-holes 46
are to be formed have been already removed-as described
above, particles of copper softer than glass do not clog

spaces among fine particles of diamond of the diamond
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pl ati ng"and thick copper electroplating are sequentially performed on the

ubstrate 41, to forma copper film47 having a I, cknes -20 to
ggaiﬁ1gverafl on both the surfaces of the glass substri?éa%f"¥2%ﬁidlng t he
inner wal | surfaces of the through-holes 46. It should be noted that even
if the surfaces of the copper foils 44 .are overall renmoved by etching
before the formati on of the through-holes 46 as descri bed above, since the
copper .film47 is fornmed overall on both the surfaces of the glass

S C . e . " h no
substrate dili t45s mdsi Hse affediive t€of 01 Mhi£OBEUSHEYRVBAL LELRS Wi t
probl em but also to sinplify the fabrication steps by elimnating the need

: : : 7 : he epoxy
of form ngawmsid BworcpRidimd | yf COVEra98mbha AQRRG" 45500kt NGE
resin fiI%;43 is interposed between the stack o? t he coppefﬂﬁbl 44 and

i ' .8 N nmore is
the coppepafritimitk, il i A5 SEPSLI M C AFevBntOREg, 962 |
required to be appiied %;r peiilngctﬁgggtfgrnfgggﬁrb it Eg f%ﬁgfzﬁ;u%ss?g?e
cm of theneorRREN gl 4 5, %ee 4 S

2} o TR T SOt I e bty BBy st o
i g%&gﬂgb@ 5. 58 diamOEgiﬁélﬁ%é%§'a%nghﬁﬁﬂckﬁnﬁiﬁf bBe an inner

filma7 the glass substrate
space, inéiggstg%bgggg%% E&[n147, of each of the

As shown in Fig. 94, thin copper electrbless
plating and thick copper electroplating are sequentially
performed on the glass substrate 41, to form a copper
film 47 having a thickness of 20 to 30 unlovérall on both

'the surfaces of the glass substrate 41 including the
inner wall surfaces of the through-holes 46. It should be
noted that even if the surfaces of the copper foils 44
are overall removed by etching before the formation of
the through-holes 46 as described above, since the copper
film 47 is forﬁed overall on both the surfaces of the

' glass_substrate 41, it is possible not only to form
conductive patterns wiﬁh no problem but also to simplify
the fabrication steps by eliminating the need of‘forming
m;sks for partially covering the'copper foils.

Since the epoxy resin film 43 is interposed between
the stack of the copper foil'44 and the copper film 47
and the glass substrate 41, a force of 9.8 N or more is

required to be applied for peeling the stack (width: 1
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through-holes 46is filled with an epoxy resin 51],c Lollomed by ;heggagn
hardeni ng of the epoxy resin 51, and an excess of the Xy re .
bot h thegsurfaces of the glass substrate 41 is nechanlﬁgﬁwyﬁﬁkfé ed until
the upper surfaces of the epoxy resin 51 portions in the through-holes 46
become the same level as that of the copper film47 As shown in Flgi.9C;
copper electroless plating and copper electroplating are .
sequential | y-perfornmed on the - gl ass substrate 41, to forma copper film 52
having a chhi cknens ebpbero £203 1AM OVEL@! EnONHGH Byt P?ﬁﬁauﬁﬁaﬁf%m%het he

gl ass substrate 41 including the upper surfaces of the epoxy resin 51
portions gxpesedubkerhileatinropghy hal @g 46 'Ttle'p,i$s gshspl ?In'f‘%’:l g. 9D, 03
each side of the glass substrate 41, the s?%ck oth_ehcop ' Igs 52 an
47 and t e | c Q. partians at ch a_, conductiv

pat tern Pgbfﬁpﬁeaf%?%ggééfég e%@&ggg%fgé4§éﬁﬁflv?ostﬁ%?%59 PeFREED
conducti V@}]Q%E&éﬂ §§ Eﬂgpg(sj)‘%ge%f ftor:}& ]454 and the COQQ@{ZfS%Ué?y 2005

ogger films 47 and 52. In this way, a
BRduBFi FEOYA: figr FS 953 %Bh Bax h the

'stack of pey.foil 44 and the c

printed\ééﬁnéﬁﬁo $%S%4?uPﬁtﬁﬁ28h4ﬁhe d SpR #9533 Isath he
: upstrate 41 are made conducti ve

.fﬁéfacesfgnégug légf igsPde the copper film 47, of each of the

through-holes 46 is filled with an epoxy resin 51,
followed by thermal hardening of the epoxy resin 51, and
an excess of the eboxy resin 51 on both the surfaces of
the glass substrate 41 is mechanically polished until the
upper surfaces of the epoxy resin 51 portions in the
thrdugh-holes 46 become the same level as that of the
copper film 47.

As shown in Fig. 9cC, copper electroless piating and
'coppér electroplating are sequentially performed on .the
glass substrate 41, to form é copper film 52 having a
thickness of 5 to 20 4m overall on both the surfaces of
the glass substrate 41 including the upper.surfaces of
the époxy resin 51 portions exposed from the through-
holes 46. Then, as shown in.Fig; 9D, on each side of the
glass substrate 41, the stack of the copper films 52 and
47 and the copper foil 44, except for portions at thch a
coﬁductive pattern is to be formed, is removed by etching,

to thereby form a conductive pattern 53 composed of the
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copper film47 in the through-holes 46, is formed. As shown in Fig_ 7,
conductive bunps 55 made froma netal are formed on on urggﬁgj f the
printed wiring .board 54_ On the other hand, an ITO fi ike is
vapor - deposi ted on one surface of a protective glass board 56 made from a
"no-alkali glass, and is patterned typically in the row direction to form
anode el ectrodes 57. An organic or inorganic EL light emtting |ayer 6].
is vapor-deposited on the anode-el ectrodes 57 and the like, and is

- patternedstackendi Rhat cdbpRira)fdiiXxels I Chhar SophBt-CESERL! Qgsaggt ween the
anode el ectrodes 57 and cat hode- el ectrodes. An insulating film®o62 is

vapor - depesit eth oghidesdl, 4ightneait Hi@gnlfgﬁb%faergil 3nd frpem%igﬁ gifnd

openings 63 are formed In the insulating at” ‘connect1on portions

-t I d.t S and cpnpection ortio_ns
Egt-ﬁgﬂ tﬁ?ﬁegf‘éﬁt Eg%ite??%g%aa?glr b%% ang _csa'f e 1 2kt F aeifaﬁ gl um num
filmis V&mgcréif?%it&ﬂﬁ%a&pecb% Wqting Jc{ l)en% Zrﬁatid %23%%h5§¢yagoogs

patterned typically Tn the col'urm direction

- cat hode des, 64, An_adhesive bond. |l ayer 65 is forned on Lhe _
prot ect i \eléecegﬁ%’fgsg[blomar"Lcl7 56" gﬂ‘é 5§ﬁ8§‘9€‘éh%§r§d 469y s diPi%edmde froma resin
which is t her mal,| y

shown in Fig. 7, conductive bumps 55 made from a
metal are formed on one surface of the printed wiring
board 54. On the other hand, an ITO film or the like is
vapor-deposited on one surface of a pProtective glass
board 56 made from a no-alkali glass, and is patterned
typically in the row direction to form anode elecfrodes
57. an érganic or inorganic EL light emifting layer 61 is
vapor-deposited on the anode-electrédes 57 and the like,
and is patterned to remain at display pixels which are
intersections between the anode electrodes 57 and cathode
electfodes.

An insulating film 62 is vapor-deposited on the EL
light emitting layer 61 and the like, and openings 63 are
forméd in the insulating film 62 at connection portions

- between the anode electrodes 57 and the bumps 55 and
connection portions between the EL light emitting layer
61 and cathode eléctrodes. An aluminum film is vapor-
deposited on the insulating film 62 and the like, and is

patterned typically in the column direction to form
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pl asticized at a relatively |ow tenperature, for exanple, polyester,

ol yvinyl chloride, polyvinyl acetate, polyam de, or pﬁ% ur et . The
gnoée eYectrodes 57 and the cat hode el ectrodes 64 are ééQHaB&ggl o the

correspondi ng bunps 5.5. The adhesive bond |ayer 65 is heated up to its
soften?hg_ tenperature, and in such a state, the bunps 55 are press- bonded
to the anode el ectrodes 57 and the cathode el ectrodes 64. Then, the
adhesi ve bond layer 65 is cooled to be thus hardened. As a result, the
anode el ectrthdas iectibddle aAl hage RIRG ARG A4 ALS £ 4 cally
connected to the corresponding bunps 55, and S|nuLtan§ogs yAnhe prlnteglin
W ring bogbgmed bfh ThCkHUtddia v Yendd 8586 . DO i SYL, EPOXY T €
66 | sgappl i elg to resplec'tbi ve perﬁ%te%gﬁt \;;*g?%on%‘; of ql[qhee ap‘ﬁf‘?ﬁ’?‘ae(w {‘I nghown)
board 54 r glegtd Qard 56. ri ve conponen no S
f or driviﬁgH?thEfQI?ghgktﬁ§¥%%ng ngéf%ﬁ?d?§£h§%$d%?eﬁﬂggg?%%?coEduct!vs |
attern ; he surface, .opposite to the bunps 55, of the printe
aﬁring g%éégEgggzgﬁ EE 81569331§%Ba$§fﬂ& LW MY o £9%e 2¥RBAJEL7 12

January 2 enpodi ment i s thus fabricated.. Like the EL display apparatus
_accordindgggy?%gefirg?igﬁﬁBHﬂn§H99rPﬂ§'EP°1YV1HY1 acetate,

prolyamide, or polyurethane.

The anode electrodes 57 and the cathode electrodes

64 are positioned to the corresponding bumps 55. The

adhesive bond layer 65 is heated up to its softening
Cemperature, and in such a state, the bumps 55 are press-
bonded to the anode electrodes 57 and the cathode
electrodes 64. Then,.the adhesive bond layer 65 is cooled
to be thus hardened. As a result, the anode electrodes 57
and the cathode electrodes 64 are electrically connected
‘to the corresponding bumps 55, and simultanecusly the‘
printed wiring board 54 is stuck on the protective glass -
':‘board 56.
An epoxy resin 66 is applied to respective
;periﬁheral portions of the printed wiring board 54 and
the protective glass board 56. A drive cbmponent {not
- shown) for driving the EL light emitting laver 61 is
-s8oldered to the conductive péttern 53 formed on the
. surface, opposite to the bumps 55, of the printed wiring

- board 54. BAn EL display apparatus according to the second

17




di spl ay apparatué according to this enbodi ment does not require any pl anar

regi on specialized for electrically connecting the EL | E?egbt |ng | ayer
61 to the drive conponent therefore- Accordingly, it |52p%@
uniformy, flatly arrange the EL light emitting |ayer 61 by fIatIy g
sticking a plurality of the printed wiring boards 54 to each ot her and
also flatly sticking the protective glass boards 56 to each other,.anEL
hence to display a |arge-sized picture without any cut line. In this

k on the
di spl ay appdodtitenitn i ehud heapricd€da. Wit {09 PRardr54; ks stuc _
plzgecglvgpglass board 56 via the adhesive bond I ayer %%8 *nce the |inear

atrhicaise d o SupslLat alelne E&ed wiring
gégfgsgznfggeﬁuglStgkﬁﬁgiJggltﬁgqﬁbrg€gc%€v§m6%agéeﬁgar i s possible

to prevenalbbiayrﬁbb@@dﬂééfégcéﬁﬁiég éﬁlgﬂ $|aggﬁgggghgelagggggnggtggfe

on/ contracti
to the thermal expansi equired to be baked at-a high

- 41 of ther@&bﬂ%SdaH&rbﬁgngg q%d S, hot. d K f
FSapstTr AR FAsECEuBLeF B ECqbE¥ not suffer
P e o e ee and tmtOKEMngata hi gh tenperature

from di meggs 0p 18&?@%& @:?.dtlﬁg % n%gdﬁﬁ%rgﬁmsﬁbrmeew\@rng board.

and can be easl

component therefore. Accordingly, it is possible to
uniformly, flatly arrange the EL light emittiqg layer 61
by flatly sticking a pPlurality of the printed wiring
boards 54 to each other and also flatly sticking the
_brotective glass boards 56 to each other, and hence to
display a large-sized picture without any cut line.
In this EL display apparatus in which the printed
wifing board 54 is stuck on the brotective glass board 56
via the_adhesive bond layer 65, since the linear
._expansion coefficient of the glass substrate 41 of the
printed wiring board 54 isg equal ﬁo that of the
brotective glass board 56, it is possible to prevent the
reliability of the sticking plane from being lowered due
to the thermal expansion/contraction. Further, since the
. glass substrate 41 of the printed wiring board 54 is not
required to be baked at a high temperature ﬁnlike a
ceramic substrate, the glass substrate does not suffer
'from dimensional change and warping due to baking at a

high temperature and can be easily stuck on the
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By the way, in the first enbodi nent, the EL light emtting layer 32 is

formed on the printed wiring board 25 having the througp-hogea%%g filled
with the silver paste 15, and in the second enbodi nent, *ﬂ@ B 55 are

formed but the EL light emtting layer 61 is not formed .on the printed

W ring board 54 having the through-holes 46 on the inner wall surfaces of

- which the copper film47 is forned. However, 'in the first enbodi nent,
“bunmps may be fornmed but the EL light em tting |ayer be not forned on the
print ed wPFPk§chddied sAnsmibierrdhe through-holes 13 filled with the silver
paste 15, and in the second enbodinent, the EL light emtting |ayer 32 may
be formed on théypthatwdyw dinongHeodtrid G4 dwdo dignébe, tEmough-hobge 46 on
the inner wall surfaces of which the copper filma47 is formed. The gl ass
substrateemltoinghéagﬂmﬂxxiﬁ@rﬁdmménmﬁﬁitﬁ@‘bﬂihBSdfhi§En§”PBQEHE”t and
the gl ass substrate 41 of the printed wiring board 54 in the second

embodi ene s ahaviggcbhendt o ndwel el i1 0] 495y ik Cnbag; fydesi rabl e
property, that is, a high insulation performance; however, the substrate

e S S T, PR TR S PP A o
formed but the EL light emitting layer 61 is not formed '
on the printed wiring board 54 having the through-holes
46 on the inner wall surfaces of which the copper film 47
is formed. Howevei, in the first embodiment, bumps may be
formed but the EL light emitting layer be not formed on

‘ the pPrinted wifing-board 25 having the through;holes 13
filled with the silver paste 15, and in the second
embodiment, the EL 1ight emitting layer 32 may be formed-
on the printed wiring board 54 having-the through-holes
46 on the inner wall surfaces of which the copper film 47
is formed-- | |

The glass substrate 11 of the printed wiring beoard
25 in the first embodiment and the glass substrate 41 of
the printed wiring board S4 in the second embodiment are
.  each made from a no-alkali glass which has a désirable
property, that is, a high insulation pérformance; however,
the substrate 11 and 41 are each not necessarily made
from a no-alkali glass. |

The through-holes 13 of the printed wiring board 25
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in the first enbodinment are filled with the silver paste 15 containing an
epoxy resin as a binder, and the through-holes 46 of tﬂg rint 5m ring
board 54 in .the second enbodinent are filled with the ﬁ%&?n? I“n 51;
however, the through-holes 13 may be filled with a conductive paste other
than the silver paste 15 containing a sealing material other than the
epoxy resin as a binder, and the through-holes 46 may be filled with a
sealing material other than the epoxy resin 51. In each of the first and
second entigditfentEirstheemprdbeati arentian eds wappl ited ted 10he dPie matrix
type EL display apparatus and the printed wiring board used therefor;
however, tije qumgseintingwantémsxieanePenappl nedinleran gy ¢ngpl ay apparat us
other than the sinple matrix type and a printed wiring board used
therefor, tambugibsholies a dlich! e apPPoheLESwoLhGL HBaRat B8 ElL dhgp! ay
apparatus, for exanple, a liquid crystal display apparatus or plasna

01 o) 2y appaoaeuod it Ml £ 111480 POR! nlSEHoLOLELEL sk} Lhe print ed
W ring board according to the first 1 nvention, &Y ectri8al y connecti ng
circuit pgblavke b el rigahl cted to ea ther.to the conductive
patt erns proviggd %ﬁebgﬁﬁgfﬁ%'gﬁ%ﬁ%§2§£oa¥ﬁ%epffﬁ?%§ YMPiflg board, it is

POSSib|é EQn&hSEEQEQBgE¥eC8@ﬂ%%tEﬂ%n the silver paste 15

containing a sealing material other than-the epoxy resin

as a binder, and the through-holes 4§ may be filled with

A sealing material other than the epoxy resin S51.

In each of the first and second embodiments, the

present invention is applied to the simple matrix type EL
display apparatus and the printed wiring board used
therefor; however, the present invention can be'applied.
to an EL display apparatus other than the simple matrix
type and a printed wiring board used therefor, and also
~to a display apparatus ofher than the EL display |
apparatus, for example, a liqguid crystal display
apparatus or plasma ﬁisplay apparatus and a printed
wifing bdard usea therefor.

In the printed wiring board according to the first
invention, by electrically connecting circuit parts to be
electrically connected to each other to the conductive
patterns‘provided on both the surfaces of the printed

. Wiring board, it is possible to electrically connect

20




12 January 2005 these circuit parts to each other w thout use of any

pl anar specialized region, and hence to uniformy, flat arr a
- plurality of desired circuit parts by flatly sticking tyﬁrﬁ@ﬁﬁaﬁg of
printed wiring boards to each other. Further, since noisture is not
allowed to perneate the printed. wiring board and reach the circuit parts
al though the printed wiring board constitutes ‘part of the package for the
circuit parts, the circuit parts poor in noisture resistance can be stably
oper ated fthese |cdmpuigemant®ftei eachl athbe phichbed Wsd g ggr d accor ding
to the second invention, even when a voltage is applied to the glass
subst rat e pliaaathepeeridldtie® Pedien Nsand RehBet B8 aHhifFAcRS yOf sl 9! ass
substrate, the glass substrate being. |ess susceptible to’ion magration
causes | easrangeubaploralldidires dSsfré@Stcuit brPASHLD! enhance
the reliability of the printed wiring board.e?n t%erprigkggiﬁkgwng board
accordi ngstockhagt Bi pAuraIviet id.pltindSq RS bl e asily carry out the
wor ks of making the conductive pé%tg}ns oh§€%$% ?égrgﬁrfgcggcéf t he gl ass
substr at eogpAdUCt f e O €L ALNAL 5 f . _seal,ing.the through-holes, and

ng¢ ﬁ%nggr% is not %%%ﬁr%ér??l g3 te

hence to reduce the fabrication cost. I'n"the pr
accordingeh@ bPEntQE hfring board and reach the circuit parts

although the printed wiring board constitutes part of the
,package for the circuit parts, the circuit parts poor in
moisture resistance can be stably operated for a long-
- period of time.
In the printed wiring board according to the second
invention, even when a voltage is applied to the glass

substrate via the conductive patterns on both the

'surfaces of the glass substrate, the glass substrate
"being less susceptible to ion migration causes less
_insulation failure. As a result, it is possible to
enhance the reliability of the printed wiring board.
In the printed wiring board according to the third
invention, it is possible to easily carry out the works
- of making the conductive,patterné on both the surfaces of
.the glass substrate conductive to each other and of
sealing the through-holes, and hence to.reduce the
fabrication coét.

In the printed wiring board according to the fourth
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21 12 January 2005 invention, it is possible to connect the conductive

atterns on both the surfaces of the glass substrate to ach o wth a
Pom/resistance, and hence to operate the circuit parts1%$%EF¥¥% y
connected to the conductive patterns at a high speed and a | ow power
consunption.. In the printed wiring board according to each of the fifth
and sixth inventions, it is possible to enhance the sealing perfornmance at
" the t hrough- hol es of the glass substrate, and hence to stably operate the

circuit panventpear, it @R HHLIBPS| 66 2868nE6E BHLORBNAGLILQYOf tine. In
the printed wiring board according to the seventh. invention, since the

conduct i vpapakkaensnabethethe RAAEH-&& 0FF t PBe %ﬁéés,SHQBEE@EgF ‘et*ae

reliability can be enhanced. Further, since the resistance ach

conducti veaphat behBri §ik8Wa 1bw L0l & 1 0. 008 the JgLLEULt parts
electrical?y connegteé toathe cg% uctive epé?terngﬁgf a h?ﬁﬁrggged and a

| mventi on o] SEE e PR ER LSy T arh SNTCat | B CPEsi Stance can be

i nvention, since each conducfive ™ e a

simply fo it LS sible to reduge the fabrication cost. Further,
Si m:)eyt he%%%%%%ﬁ%ep%?éeggghé oﬁ‘dg‘&%i\/é;?p?ﬁ‘% M i% 1%, PPYeYs possible to

operate consumption.

In the printed wiring board according to each of
Athe fifth and sixth inventions, it is possible to enhance
the sealing performance at the through-holes of the glass
'substrate, and hence to stably operate the circuit parts

. poor in moisture resistance for a long-period of time.

In the printed wiring board according to the
seventh invention, singe the conductive patterné'are less
'peeled from the glass substrate, the réliability can be
enhanced. Further, since the resistance of each
conductive patﬁern is low, it is possible to operate the
-circuit parts eleét;ically connected to the copductive
patterns at a high speed and a low power consumption.

In ﬁhe printgd wiring board according to the eighth
invention, since each conductive‘pattern having a low
resistance can be simply formed, it is possible to reduce
the fabrication cost. Further, since the resistance of
-each conductive pattern is low, it is possible to operate

the circuit parts electrically connected to the
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the circuit parts electrically connected to the 22 12 January 2005

conductive patterns at a high speed and a | ow power ¢ | In the
di spl ay apparatus according to each of the ninth and ?@%#ﬁﬁ%hegﬁéions, it
is possible to elimnate the need-of providing any region specialized for
el ectrically connecting the display device to the drive conponent
therefore. Accordingly, by flatly sticking a "plurality of the printed

Wi ring boards to each other, it 1is possible to display a | arge-sized

pi cture wthout any cut line. Also, it is possible to reduce the total

t hi ckness of, t ISPl vice, _drive.component therefor, and printed
Wi ring boaré?hgﬁgqﬁgﬁEéx%gg%% ? ?Eiﬁ ﬁﬁg%.ﬁﬂﬁ? ARY @i LBVaPoMSFar at us.
Furt her, siggg noi sture does not reach the display device, even if the
moi sture reSTSTANEE S the display device is low, it is possible to stably
display a picture for a laong-period of tinme. Wile the preferred
enmbodi nents of t hetbr ERENA 1Sl P aRRAFRANES baerodddmd Ber emtingof hehe
~specific terps such description is for illustrative purposes only, and
it is to berimblrapdotemtdt idanfetonnd ¥4 iat iposs islbe beo @Rfiminatkout
departing fromthe spirit or scope of the follow ng clains.

_ _ the need of providing any region specialized for

electrically connecting the display device tb the drive
component therefore. Accordingly, by flatly sticking a
plurality of the printed wiring boards to each other, it
is possible to display a large-sized picture without any
cut line. Also, it is possible to reduce the tofal
thickness of the display device, drive component therefor,
and printed wiring board, and hence to make thin the
entire EL display apparatus. Further, since moisture does
not_reach the display.device, even if the moisture
resistance of the display device is low, it is péséible
to stably display a.picture for a long-period of time.
While the preferred embodiments df the present
invention have been described using the specific terms,
such description is for illustrative purposes only, and
it is to be understood that changes and variations may be
made without departing from the spirit or scope of the |

following claims.
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- . according to ¢

+ 23 12 January 2005 Clainms. 1. Aprinted wiring board conprising: a glass

substrate provided with through-hol es; conductive pattey. o~ded on both
surfaces of said glass substrate in such a manner as ?%ﬂ%@B%gégﬂ onductive
to each other via said through-hol es; and searing neans provided to fil
sai d through-holes, wherein said sealing neans is chosen to inhibit

noi sture perqﬁ?ﬁﬁgn t hrough said through-holes. 2. A printed wiring board

_ aim1, wherein said glass substrate i.s a no-alkali glass
substrate. 3. A printed wiring board according to claiml or 2, wherein

said sealing neans is a conductive paste containing an ‘epoxy resin as a

bi nder. 4. A printgd Wg| ccording.to daiml, 2 or 3 wherein a
conductive filmi sfprovéé@geg%% q%ﬁﬁ(g?o%'%m%urface of each of said
through-(roles in _such a ner as fo.connect —said conductive patterns
provi ded on both Sq@?§c%@gﬁ§e§5q@% r‘g‘{gﬁérlqleét_e to each other, and an
i nner space, inside aaid coRductive fjl f said through-hole is filled
with said seal i ng Fodidivepatigms Hbels surfagesffi a%s subsateda puch a

according to any one, of thg,- 0(g)recedi ng clains, wherein said sealing neans
i s an epoxy ngr as to be made conductive to each other via said through-holes; and

' ~ sealing means provided to fill said through-holes, wherein said sealing means is
- chosen to inhibit moisture permeation through said through—holes.

2. A printed wiing board adcording to clam 1, wherein

said glass substrate is a no-alkali glass substrate.

3. A printed wiring board according to dam 1 or 2,
wherein. said sealing means is a conductive paste containing an

epoxy resin as a binder.

4. A prnted wiring board according to dam 1, 2 or 3
wherein  a conductive fim is provided on an inner wall surface
of egch of said through-holes in such a manner as to connect-
Said conductive pattems provided on both sufaces of said
- glass substrate to each other, and

an inner space, inside said conductive film, of said through-hole is filled with

- sald sealing means.
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6. A printed wiring board according to any one of the preceding clains
wherein the surface of said sealing neans exposed fronggﬁch of id

t hrough-holes is covered with a netal film 7. A print Eiinald oard
according to any one of the preceding clains, wherein each of said
conductive patterns has a stacked structure of a chromumfilmand a
copper filmfornmed thereon. 8. A printed wring board according to any one
~of the preceding clainms, wherein each of said conductive patterns has a
stacked structure of an epoxy resin filmand a copper film formed thereon.

9. A printed wiring.boarxl padneed #grifgaYardaRiordity PEesRg itk WAINE,
wherein said sealing neans is a sealing nenber. 25 13 January 2005 1Q A

di splay appar preseaDiprdisiimg, ahibihess Wi rida hrardahack ydip ;
substrate provided with through-hol es, conducf?%@ pgtterns p%%%?gég%%ﬁn'
both surfaces of said glass substrate in such a manner as to be nmade

conductive to each other via said through-holes, and first sealing neans

oo ded o [111 <8Ld ( puahebal o UM ENARER PLOLIRL e

surface of said printed wring a nann

Lo, sai d condusiagani (AaduB" gL ASh WhS UL A2 ST LAEE Slar 5 GBTLM o

‘exposed from each of said through-holes is covered with a metal

- £ilm.

7. A printed wiring board according to any one of the
preceding claims, wherein each of said conductive patterns has

a stacked structure of a chromium film and a copper film formed

thereon.

8. A printed wiring board according to any one of the
preceding claims, wherein each of said conductive ﬁatterns has
a stacked structure of an epoxy resin film and a copper film

formed thereon.

9. A printed wiring board according to any one of the
preceding claims, wherein said sealing means is a sealing

member.
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a drive conponent for driving said display device, said drive conponent
being disposed on the other surface of said printed wJ4 in such a
manner as to be connected to said conductive pattern p{rjo‘\j%élgﬁp%dréssai d

ot her surface of said printed wring board; a protective glass board

di sposed in such a manner as to face to said one surface of said printed
W ring board; and second sealing neans provided in such a manner as to
“surround said dispiay Aldigplay apparhtusicompisings cont act with said printed

‘Wi ring board and said protective glass board, wherein said first sealing
means i s chosen t @ prirtedniringdicerd insiydinge glase sulbdiabel grovidedi witht thraughHholes, es.
11. A display apparatus conprising: a printed wiring board including a

gl ass subst r gbadiibtivd fatferns proyided @b totiosurtieds of $4id Hlase sgistiate msuck amsartier ve
patterns provided on both surfaces of said glass substrate in such a

- manner as toabto badmdeantidgdtive o bacteathbr via bald tivoagisholds, aritt firsodeald aeanend
first sealing means provided to fill said through-hol es; bunps provided on

sai d conduct priidedits fill ShidtRotdghesblesn one surface of said printed wring
board; a protective glass board disposed in such a nmanner as to face to

sai d one surface fdisfiay devitd Plofidedch e b of Shid pRRkaXvifiRy bédid i Sidried
on the surface, facing to said printed wring board, of said protective

gl ass board ifanhEchs & BEEHHecRY tB%aEFc&ﬂ[]&ﬁ/gg%geﬁ]%réﬁHQd BH'BARS ori& SirfakE of

conponent for-driving said display device, drive conponent beil ng

- di sposed on Eﬂ&pﬂﬁt@&lﬁrﬁﬁrﬂo%&f* of said printed wiring board in such a manner
as to be '

a drive component for driving said display device, said drive component being
dfsposed on the other surface of said printed wmng board in such a manner as to be
connected to said conductive pattem provided on said other surface of said printed
wiring board;

a protective glass board disposed in such a manner as to face to said one
surface of said printed wiring board; and | |

second sealing means provided in such a manner as to surround said display
dévioe while being in contact with said printed wnnng board and said protective glass
board, wﬁenain said first sealing means is chosen to inhibit moisture permeation through

said through-holes.

1. A display apparatus comptising:

a printed wiring board including a glass substrate
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- -13. A disp

connected to said conductive pattern provided on said other surface of said
printed wring board; and second seal ing neans provides, i manner
as to surround said display device while being in contg%fgﬁﬁhﬁﬂggid
printed wiring board.and said protective glass board, wherein said first

seal i ng rrequdea WilDEREUGHChAIE) dinHudiVe iatiethd BroTRRY! F Qe '
t hrough-hol es. 12. A di sdg)-ﬂ?ay appargt us accordis‘ng to(glpg?% 10 g?s%ﬁ?gi\(flmerei n

said gl ass?hwaﬁﬁgu%&@m Such HGnatnerds @'@S&aaa%haﬁguﬁﬁé%féﬁt%gﬁé ig00>

ay apparatus according to any one of ¢ erein

said first 4&9%%?2@&%%;@%%%&0%993%@3&&% ",plj]&gs,an epoxy resin

as a binder. par at us accor to any" one of clains 10 to

13 wherein a co V€ s fd S pg:mé' ' r I r af. each
of said thr ough%&éé mJésduQPﬁ %‘dmnnggﬁgﬁhgﬁpgﬁﬁg’gtgﬁghﬁ s@ﬁﬂ%ﬁ%ﬁ%’@

patterns p | . h surfaces of said glass substrate to each ot her,
and an innéﬁ%@%&?’%’g‘?de said conductive film of said through-hole is

any. one.of ol ai PrOGEE A g FRpread P pcha ool A0 Trla P& R epoxy
her e n ¢ HeEGPPEeaN BB WGt Biocal | ng means exposed from each of said
through-hol es i 8 e R ol bt cvidhd B fhe surface, facing to said printed wiring board, of

said protective glass board in such a manner as to be connected to said bumps;

- a drive component for driving said display deﬁce, said drive component being
disposed on the other surface of said printed wiring board in such a manner as to be
connected to said conductive pattem provided on said other surface of said printed
wiring board; and

second sealing means provided in such a manner as to surround said display
device while being in contact with said printed wiring board and said protective glass
‘board, wherein said first sealing means is chosen fo inhibit moisture permeation through

said through-holes.

12. A display apparatus according to claim 10 or 11, wherein said glass

substrate is a no-alkali glass substrate.
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film 17. A display apparatus according to any one of clains 10 to 16

wherein said first and second sealing neans are first : eal i ng
menbers respectively. 28 12 January 2005 PRI NTED MVRINdﬁgkﬁyﬁigﬁb | SPLAY

APPARATUS ABSTRACT OF THE DI SCLOSURE A printed wiring board includes a
gl ass. substrate provided with through-holes, conductive patterns provided
on both surfaces of said glass substrate in such a manner as to be made

conductive to each ya.heravamspiahd abphoohs NOt&Sra Al +3 889! LAY SR s
I nder

C
conposed of a silver paste containing an epoxy resin as provided

to fill saidibheeugh-febesin Haiss E&LQEE%%%!F]{%@F%&%%Y gﬁga égﬁ’é‘&‘%% %ﬂyp%s‘t%

that circuit parts can be connected to her "w ut “use

| anar speci a ; j es_not, reach the circuit parts through
Fhe pri ﬁt ed \lfmo{l?ﬁ%%%% r%; glss%%gﬂa%%aar alflu%&crdpabl e of stably

di-splaying pictures for a long-period of tinme is provided by using the
printed wiring board. Fig. 1 29

14. A display apparatus according to any one of claims
10 to 13 wherein a conductive film is provided on an inner wall
surface‘of each of said through-holes in such a manner as to
connect said conductive patterns provided on both surfaces of
said glass substrate to each other,_and

an inner space, ingide said conductive film, of said

through-hole is filled with said first sealing means.

15. A display apparatus according to any one of claims

10 to 14, wherein said first sealing means is an epoxy resin.

16. A display apparatus according to any one of claims
10.to 15 wherein the surface of said first sealing means

~exposed from each of said through-holes is covered with a metal-

film.

17. A display apparatus according to any one of claims
10 to 16 wherein said first and second sealing means are first

and second sealing wmembers respectively.
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12 January 2005

PRINTED WIRING BCERD AND DISPLAY APPARATUS
ABSTRACT OF THE Di’SCLOSURE

A printed wiring'board includes a glass substrate
provided with through-holes, conductive patterns provided
on both surfaces of said glass substrate in such a maﬁner
as to be made conductive to éach other via said through-
ﬁoles, and a sealing member composéd of a silver paste
containing an epoxy resin as a binder provided to fill
said through-hoies. This printed wiring board is
advantageous in that circuit parts can be connected to
each other without use of any planar special region and
moisture does not reach the circuit pérts through the
-brinted wiring board. A display apparatus éapable of -
'stahly displaying picturés for a long-period of time is

provided by using the printed wiring board.

Fig. 1
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