METHCD OF MOUNTI NG A SEALED ASSEMBLY ON A MOUNTI NG SUBSTRATE AND

OPTI CAL TRANSDUCER TECHNI CAL FIELD 5 The present invention
relates to a nethod of nounting a seal ed assenbly on a nounting
sabstrate and an optical transducer. BACKGROUND ART

Mounting arrangenents in which an elenent or the like is 10 nounted
directly on a substrate are known generically as COX (where Xis B, G

or the |i MEIHOD OF MOUNTING AhSEALESQSSENBIY ON @ MOUNTING BOUBSHPRAPEI N Fig.
13, a formof nounting in which an elenment is nounted on a gl ass

substrat e AND OPEFYCALOTRRNSDPCER face-down bonding. 15 Aliquid
crystal display device shown in Fig. 13 has a gl ass substrate (base
menber) 3000, an opposing substrate (sealing menber) 3100 and a
sealing material 3200, in which a liquid crystal material is seal ed.
El ement s TREHNICAY BIELB | Cs 3300 and 3400 are nounted on the gl ass
substrate 3000. 20 Fig. 14 shows another exanple of a COG nounti ng.
In Fig® 14Thg presemhaiyeemoign ecelxtascdo chimetdedD ofs moans-idgwa
bonded on a transparent glass substrate 3010 with bunps 3700

i nt er pose§ealed aggemblycan g maant ing gubstrate aadin pphdedl dransdugexss
substrate 3010 with bunps 3710 interposed therebetween. It should be
noted 25 that in Fig. 14, reference nunerals 3800, 3810, and 3820

LPSéfgfedP@ﬁFﬁgbﬁﬁggééggﬁgah I n Fig!t1gstgsggsz?choihéhgaggqﬁggber
wth the glass l%'&rﬂ:ir% earrangements in which an element or the ljike is

10 mounted directlyon a substrate are known generically as COX (where
X is B, G, or the like).

Of these, COG (Chip On Glass) is, as shown in Fig. 13, a
form of mounting in which an element is mounted on a glass substrate
by, for example, face-down bonding.

15 A liquid crystal display device shown in Fig. 13 has a glass
substrate (base member) 3000, an opposing substrate (sealing
member) 3100 and a sealing material 3200, inwhich a 1liquid crystal
material is sealed. Elements including drive ICs 3300 and 3400
are mounted on the glass substrate 3000.

20 Fig. 14 shows another example of a COG mounting. In Fig.
14, a CCD (Charge Coupled Device) chip 3600 is face-down bonded
on a transparent glass substrate 3010 with bumps 3700 interposed.
An IC chip 3310 is also face-down bonded on the glass substrate
3010 with bumps 3710 interposed therebetween. It should be noted

25 that in Fig. 14, reference numerals 3800, 3810, and 3820 indicate
wiring layers.

It is essential for the liquid crystal display device shown

in Fig. 13 to construct the base member with the glass substrate



3000, since it is required to transmt light. The opti cal transducer,

as in the CCD chip 3600 shown in Fig. 14, has a |ight recei vi ng
surface (or light emtting surface) positioned on the sanme surface as
t he bunps. For this reason, a transparent substrate 5 such as the gl ass
substrate 3010 shown in Fig. 14 nust be used. It is, however,
difficult to forma |ayered conduct or construction on the gl ass

substrat e 300lys sihmre ate is ntéguired to hirghhsgARSI IigHOUNThEY.optical
The present invention is made in the.light of such probl ens. 18 The

obj ect of tirhasdnesentas nwethieoCCh shilpe3 P00 WIsivan iaf FignaW, has amaurhitng
technol ogy such that a seal ed assenbly in which an optical t ransducer
to be requiecedvingasuvfate givr fldghasemibtrting isprifdcenypobalitioned wn tthe | i ke
I s seal ed can be nounted on a nounting substrate at hi gh density, both
easi | y anéame swifagssas thedoumps . BubVhRY Fastie 4 NvBNSpa@ient substrateThe

nmet hod _of nounting a seal ed assenbly on a nounting substrate of the
presenP i SUEH ASNthe Glafs wadpssraksudfl fshowrdnedig. 14 amesiriiie usiedi.ng of
projecting formand having a sealing nenber 20 fixed to a portion of a
base member in $tcHSa RQyeYeryo Fifdicalt to fowm ahdayssrednwehducton a
nmounti ng substrate, conprisi ng: a step of providing an opening
portion i FCRSEERELLANPR HRe Jlasguipkstiptendihust dhergy ageodilaitg %o
conductiv§.%ﬁ2§%iomtgortiQQ. on a surface of the base nenber outside of
the seal i NgIMERERP LY JBOULRYNT - with at least a part of the sealing

reber PO L) Bl sov el RS R SRR B e TR e
wire 9f thReMBUGEERYof the present invention is the provisi%n of a new
mounting technology such that a sealed assembly in which an optical
transducer to be required to allow light to pass or a liquid crystal
or the like is sealed can be mounted on a mounting substrate at
high density, both easily and at low cost.
15
SUMMARY OF THE INVENTION

The method of mounting a sealed assembly on a mounting
substrate of the present invention is a method of mounting a sealed
assembly, being of projecting form and having a sealing member

20 fixed to a portion of a base member in such a way as to project
from the base member, on a mounting substrate, comprising:

a step of providing an opening portion in a portion of the
mounting substrate, and providing a conductive junction portion
on a surface of the base member outside of the sealing member;

25 and
with at least a part of the sealing member positioned within

the opening portion of the mounting substrate, a step of connecting

the conductive junction portion to a wire on the mounting



substrate. In the present invention, the seal ed assenbly is
nmount ed on the nmounting substrate by face-down bondi ng, using a
conductive junction portion such as a conductive projection (bunp).

5- In this case, the seal ed assenbly has a certain thickness (at
| east the sumthickness of the base nenber and sealing nenber). In
particular, when it is seen fromthe base nenber, the seal ed assenbly
proj ects lybsheatki.ckness of the sealing nmenber. Attenpting to carry
out face-down bonding with such a sealed 10 assenbly neans that the
conductive juncthobhpoptésent cimeshtdion, hehe seabedeas®ssisly (i momtaryd e
bunp el ectrodes) does not reach the nmounti ng substrate, thus

i nterferi mn the mohatdngmubstmadtiengy face-gban daholimgh anstimy armmnductsiore
cases not be possible). Here a certain opening portion is

provi ded ijmnctdomppartagn sachsadsa reprejucttiveeggiojecpdoni ¢hump)a seal i ng
menber of the seal ed assenbly is inserted in the opening portion, and
the thPckness In thisi¢aseecihengeatadcasagmhlie hasapceerbainiihicknesss t he
printed wiring board in the thickness direction. Thus, face-down
bonding (at 1%3%g§ep§5§"stlL%1Fne% of the bagg meapber A £l AN MATRRT )nrg
techni que,_ since ., the airtight seal ed assenbly can be joined tqQ the

mount i ng SHHBRFELEUABE, gyhen it igqFoPRUBNOR dlifebRFEnRSEReR, ddh&issalgd
benet | ci aRSFEPERELIBRIFEES by S ERCEKOTSS, Ph, ghuRaI1BY PEEEEons.
Ceduced aft RBEne” B, cARr o R Arier At ZRATFES: HethoPEoRodt SFEROR | ons
ggp i Pg(r)] o Psts%gtggg\élﬁ?anrbs that the cohHuEPﬁvQﬁﬁ%’ctiJn”f!SP{i&? ’fo?'gleldegé tnd

base member (for example bump electrodes) does not reach the

mounting substrate, thus interfering with face-down bonding

(face-down bonding may in some cases not be possible).

Here a certain opening portion is provided in the mounting

15 substrate, at least a portion of a sealing member of the sealed
assembly is inserted in the opening portion, and the thicknesé
of the sealing member of the sealed assembly clears the printed
wiring board in the thickness direction. Thus, face-down bonding
is made possible.

20 By adoption of this mounting technique, since the airtight
sealed assembly can be joined to the mounting substrate not by
individual connections such as wiring connection, but in a single
connection operation, this is extremely beneficial particularly
in the case of a large number of junctions. Since wire connections

26 are not required, the mounting space can be reduced and the
operation simplified, and furthermore cost reductions can be

achieved.

In the present invention, at least a portion of the sealing



menber may be formed of a material allowing |ight to pass. By neans of
this, the seal ed assenbly can be constituted as an optical t ransducer.
It should be noted that "optical transducer" refers to 5 sonething in
whi ch processi ng acconpani es the inpinging of |ight or the em ssion of
light, for exanple, there are display devices usi ng a phot or eceptor
such as a phot odi ode, a photoem tter such as a sem conductor |aser, or
a |light nmocmbetrimgy beeftrmiedotha naterial allliotiing Xighsi 8b pss.eBY ardansg
mrror device. In other words, a 10 "photoreceptor” has the function of
recei vi ngofi ghtisantheoseailedngssemblytcamtioe acormd teittutien] sisgreal dptdldadge or
current), a "photoemtter" has the function of converting an electric
si gnal (vdéireagduger. current) into light. A display device such as a
l'iquid crystal has the function of controlling the transm ssion or
reflection 15 I&f shoghd hecoodiedg thatan optdcali dérangducegolredgesorto
current) to vary a display output (in other words, a |light output).
In thi§ somejhyngyir fihichhpsoepesing @@ppmﬁathSt@renlmpmgé-ag of ddghdcer "
S used o refer, to a "device having a function in_which processing
acconpani 8F the ehdsisiamgLol 1ghgyniogy e{‘ﬂ@Péﬁw s"shet}’r? are digplay dmyices
According tq this nmounting techni the |i i rradi ation area or
<*h Bass

ef fect i veuccnlgﬁl aypl?;\?té%r? rrbf}?(}'r ﬁé}g’ vﬁlﬂhé’téﬁ anatﬂ’@toem“é?qli @“@f‘t
ti rogessin nction on
 mount  ng®s BoeERLfendReEl 1hs2, ﬁgmé‘lb" fiugm;énﬁ ﬁeﬁamtt gseqﬂgeg wtn
mount ed on unt.i ng, substrate
Lisgfftectg 5'E&uonni;gsfaél on g%s%% conggﬁgll@grf%gev&?epoﬁpl% o % sr'eapf t he
mount 159 SPRSLbRbEeptor” has the Fifict foMBY f&é@i}fﬂlﬂﬂh&%ﬂ%@t&n\g th

t he seal ed
it into an electric signal (voltage or current), a "photoemitter®

has the function of converting an electric signal (voltage or
current) into light. A display device such as a liquid crystal
has the function of controlling the transmission or reflection
15 of light according to an electric signal (voltage or current),
to vary a display output (in other words, a light output). In this
way, within this specification the term "optical transducer" is
used to refer to a "device having a function in which processing
accompanies the impinging of light or the emission of light."
20 According to this mounting technique, the light irradiation
area or effective display area is increased, while allowing the
efficient mounting of a sealed assembly having an optical
processing function on a mounting substrate.
In the present invention, an IC used with respect to the
256 sealed assembly may be mounted on the mounting substrate by direct
connection of a conductive junction portion to a wire of the
mounting substrate.

The IC may be mounted simultaneously with the sealed



assenbly, and further, peripheral 1Cs (1Cs used with respect to t he
seal ed assenbly) nmay be nounted on the nounting substrate by t he sane
connection method (for exanple, using bunps). By using this
mount i ng technol ogy, the 1Cs may be 5 sinmul taneously nmounted, and the
operation of nounting on the nounting substrate nmade nore efficient.
The optical transducer of the present invention conprises: an
optical nadsemblyp andphnetriiehayperdpaerapt iICal (ICs usednwethi Xxesgedtcttioon,
t he optical nodul ati on conponent nmounted 10 with an active surface facing
a nmount i nfheuséated aissdrdlyjumayrige mountedbsh ritiee moanting substrate by
mounting substrate on which the optical nodul ation conponent is
mount ed, tthe Fomet cAgneObion ametied i (Tprrexsmpdiengusing pumpsdn in an area
facing a whole active region performng optical 15 conversion of the
active surface BY tWeiRptitddis nBgunbingn technad@gyonethe ICs may bas
descri bed above, in a_nethod of nounting a transparent gl ass substrate
such a? i S$iENdkAneAuRly. mounted, ; and; theceperagion off gppphipgyepedhe
construction of a gl ss substrate, and therefore 20 there are limts to
hi gh densMPyNtdlAt Hg?t"fﬁ%?e‘?%‘il%,mql'r? tfeficientyresent invention, an optical
nodul ati on conp Eent .S gnt eddon E "mounting substirate" which is
ossi bl e to adopf€LH ransdugen of, HRe RFESGN T SRYERE ARy QORPELSESRy 1 he
IOd ti f I t {i f dycti I hi gh d it
adoption of a er g . con ciion of condycting.layers, hi nsity
mounting is ZSgénag Ecal hodula e P e &MI i) s&lggﬂ‘fzﬁge such
as a printadvw-ki r ' OCR%tti , Jwhen an
opt i ol mogaarraat runct26l ot GREARE AURBACCh ' DrpRUE miyRed
| Mpi NghNgweth! 48MHct3Ve surface facing a mounting surface of the mounting
substrate; and

a mounting substrate on which the optical modulation
component is mounted, the mounting substrate having an opening
portion in an area facing a whole active region performing optical

15 conversion of the active surface of the optical modulation
component.

As described above, in a method of mounting a transparent
glass substrate such as is shown in Fig. 14, it is difficult to
form a layered construction of a glass substrate, and therefore

20 there are limits to high density mounting. Therefore, in the
present invention, an optical modulation component is mounted on
a "mounting substrate" which is possible to adopt a layered
construction of conducting layers. By the adoption of a layered
construction of conducting layers, high density mounting is

25 enabled.
However, since a mounting substrate such as a printed wiring

board or ceramic substrate is opaque, when an optical modulation

component is mounted by face-down bonding, impinging of light on



the active surface of the optical nodul ati on conponent, or em ssi on of
light fromthe active surface is not possible. In answer to this, an
opening portion is provided at a certain | ocation in the nounting
substrate, and inpinging of light on the 5 active surface of the optical
nodul ati on conponent, or eni ssion of light fromthe active surface is
possi bl e through this opening portion. In the present

i nvent i on theheadtjitvec asunPate abifortkongenttdl modul@yide aompehentaswsenbly;
10 the sealed assenbly may have an airtight sealing

construct iemissjion pfudightafseml thg astbes derfard idechdo ppgsdbiliean In of
a base nenber, and a conductive junction portion being provided on a
surface ofanswerbdse tleimheramnuopenitngf poteicrals ngroeided ; at a camtaibs
with at least a part of the sealing menber positioned within t he

openi ng pdociagiopf in ieiemownt heg substrate, amd igpisgingvef 1ightjemdthieon
portion may be connected to a wire on the nounting substrate.

This i8 aﬁWﬁcﬁPrf?‘aﬁ%G&e PEBW@MMWW@& FEMRRBGBL, 2O RBLiESLoad
nounting techni que. articular, since at |least a portion of the

t hi ckness % b RE | ﬁﬁ’“\‘ F EBfadid sasur fanecis BaRshale thronghobhis aRENiRg

nounti ng substrate, a conpact optical transducer I S obtai ned.
In the pré@EﬁFOanentlon a gap between the optical 25 nodulation
conponent and a

[ 1 f th f t t
substrate may bg f?r}gl?ei’ﬁwe%ef‘ﬁo’rré‘%?'ﬁ %Dne'ngzgg cppotr aﬁ'nﬂgﬁ'é?'an°’brceé\?E’rﬂ’mulr]ql’: gﬂt
| eaki ng fﬁgglbge gg égugg é@%l . openi ng portion of the nounting

t e W % res .

substrate 'S f|
10 the sealed assembly may have an airtight sealing

construction by virtue of a sealing member being fixed to a portion
of a base member, and a conductive junction portion being provided
on a surface of the base member outside of the sealing member;
and
15 with at least a part of the sealing member positioned within
the opening portion of the mounting substrate, the conductive
junction portion may be connected to a wire on the mounting
substrate.
This is an optical transducer fabricated using the above
20 described mounting technique. In particular, since at least a
portion of the thickness projecting from the base member can be
absorbed by the mounting substrate, a compact optical transducer
is obtained.
In the present invention, a gap between the optical
26 modulation component and an inner wall of the opening portion of
the mounting substrate may be filled with resin.
In order to prevent light leaking from the gap around the

opening portion of the mounting substrate, it is filled with resin.



During filling with the resin, the sealing nenber and inner wal | of

t he openi ng portion of the nounting substrate serve as a damto
prevent spreading of the resin, and therefore adjustnent of the

I pserting anount of resin and positioning during filling 5 is easy.

In the present invention, on a surface of the nounting substrate where
the optical nodul ati on conponent is nounted, an | C used with respect

to the optical Dudihqtfidl ioRpotRithd¥she, the s€QDNRS mRthbel Mm@inRer
conductive junction portion. 10 Mor eover, on a surface of the

mount i ng sxaldt pdit eheedtpenimg portidrCofamhepaquatiny esulistrire pearwiedad. This
opaque | ayer nmay be of the same material as the wring | ayer of the
nount i ng sudamrtat prevent spreadifigeobpitiec absimd i tharebope reijusitment

f ace- down bonded, and t herefore, light inpinges fromthe opening
portion oPft hbenmmrmg BHOUSEhof r vesimranids posisdoning dominvgafd.l Limgt hi s
case, when stray |ight Is generated it will exert an undesirable

i nf | uePce 16nepRE- operation of the IC. In other words, if |ight passes
t hrough the mounting substrate and reaches the IC, or is transmtted

t hr ough a $BptPR PRESERENLRYSPBLER onORoAL FBIFECe! ﬁént@ﬁe“@p‘@ﬂ:&ﬂgon of
the 20 1C wll be undesirably . influenced. Here, usi t he

Wi ring naFé‘PFﬁFaB? Yhereddift PRE1SALSROY  kation compoRent ke momntsdhqde I ayer

is forned rface of .t trate below the |

bl ock i gﬁgnuse with resgeck gﬂr%unt%tflq’taﬂeWﬁrﬁiﬁﬁnsﬁm‘?%%‘: Ji¥o Fat e to

a surface C.is unt ed na be formed aan opaque | ayer
over | appi ﬁgﬂge?,@e&ht:ﬁpovécﬁ? %s?orédlb By providing

an opggue |ayeryop td& 1 %%flegsfuffgé@%?ﬁ Qﬂﬁtﬂlﬁm‘tlng URHOEL 20 SHBSLS 8L the

property of Shutti ng out Tigh
IC, an opaque layer may be provided. This opaque layer may be of

the same material as the wiring layer of the mounting substrate.

The optical modulation component is face-down bonded, and

therefore, 1light impinges from the opening portion of the mounting
15 substrateor is irradiated downward. In this case, when stray light

is generated it will exert an undesirable influence on the

operation of the IC. In other words, if light passes through the

mounting substrate and reaches the IC, or is transmitted through

a gap in the opening portion to the IC, then the operation of the
20 IC will be undesirably influenced.

Here, using the wiring material of the mounting substrate
or the like, an opaque layer is formed on the surface of themounting
substrate below the IC, to block light.

On a surface of the mounting substrate opposite to a surface

25 onwhich the IC is mounted may be formed an opaque layer overlapping
with at least a portion of the IC.

By providing an opaque layer on the reverse surface of the

mounting substrate, the property of shutting out light is improved



in the nounting substrate. As a result, |1C malfunctions can be

effectively prevented. By providing the opaque | ayer on the
surface | ayer (outernost |ayer) of the reverse surface of the nounting
substrat e, 5 the opaque |ayer can be provided afterwards
(post-provided). In ot her words, the existing substrate fabrication
process can be used without alteration, and sinply by adding a step of
provi di ngin thet hounpafigestbyeratdhaLiznresuatserechaPhui®tidms avide an
opaque | ayer can be carried out easily so that range of selection is
10 br oaderdteckirvehgr prevventedihe surface on which the opaque | ayer S
provided is the surface opposing the surface on which the ICs are
mount ed, the op&yueprtewidinmy thenpdpadiee playetedonyvdéhet heunbate layerof a
desired region, and can be provided easily, w thout considering the
posi ti ons (eutekmogitriayan) ¢Cthermavanss surface of themounisingpsebstrabes
construction, a doubl e-sided substrate (a substrate forned with wiring
| ayer s5f ofthedopagust kaxer icafebe provided afdeawiaxgsr (posttprevidedlaydm)) my
be used. In_other words . anmultilayer substrate (a substrate built up
from al t efReE WeY¥dEs the existing pbedarate pbricahion mRIPIRTHFamPsr s)
does not have to . 20 be used, which_is favorable fromthe point of_ view of

cost . used without pd teraddan, i 3REFLNBAY| P Rdding 3 HEepoRhtnay idisg: r at e
bel th C, I b i ded, Thi I

be of  he thERPRTE AT er, R e ES KT g FOLRFC I ARE HOBIOMIGS 45 onaghet i c.
Th I is.f . dded wifhin t ti 25 trat.e.

A hear - radPaBrGat REoERED 1fY Siferatity db ifatioitgd . se1eetIano g (o

a0 AR B Ry LR N R LBk GPURER the ofigld
8 is provided is the surface opposing the surface on which the ICs
are mounted, the opaque layer may simply be provided over the whole
of a desired region, and can be provided easily, without
considering the positions of the wires or IC junctions.
15 In the case of this construction, a double-sided substrate
(a substrate formed with wiring layers formed on both surfaces
of a core layer (insulating layer)) may be used. In other words,
amultilayer substrate (a substratebuilt up from alternate layers
of wiring metal layers and insulating layers) does not have to
20 be used, which is favorable from the point of view of cost.
In the present invention inside of the mounting substrate
below the IC, an opaque layer may be provided, This opaque layer
may be of the same material as the wiring layer of the mounting
substrate. The opaque layer is formed embedded within the mounting
25 substrate.
A heat radiating plate may be adhered to a surface of the
IC opposite to a surface on which the junction portion is formed.

By this means, heat from the IC can be efficiently released.



A heat radiating plate nmay be adhered to the optical nodul ati on
conponent. By this neans, cooling of the optical nodul ati on conponent
can be achi eved. Alternatively, a heat radiating plate may be
adhered to a 5 surface of the IC opposite to a surface on which the
junction portion is forned and to the optical nodul ati on conponent. At
this time, since the heat radiating plate can have a |large area, the
heat rel easing Afﬂewﬁﬂmaﬁiéﬁidgfbn@téaﬁﬁ? Wal | i@ "Edgthei wptical
Further, the heat radiating plate may be fixed to the 10 nounting

subst r at e moByilaki snneamponiene . MByntihigs Smdsis At eoabhihdeaf the opidicali ng
plate are forned as one unit, and the overall strength IS i nproved.

A surf ace modulag iopt component| ean dre caripicevet. ot her t han a nmounting
surface for the nmounting substrate, and a wire on the 15 nounting
substrate may bélﬁematgtalyy xdeagcrediating plate may bhiadhesed tia ai s
preferable that the heat radiating plate I s adhered so as to be

el ect r Pcalsiyfasedeét thg €6 eppositeate afsurface tan offticdalthepdunstiion
conponent opposite to the nounting surface to the nounting substrate,
and is el ®OEL1LR 15 fegmadancitedhe apttcabmodya atpen Aamnaneiteuds thise.
According.to this, e patentials of the reverse surface of the

th
optical mid¥€at FoRCEoroaGRt Zad1iakdng; Patm q3fk bayendi Hyrae aregpmddeate
p :
can be th§ﬁ§%ne.lTherefo&§“ f.or exaq?hg,.mhen tﬁff@pgund .-Uﬁgt ntial of
the wire a8 the FREEELLIFAGREY F21 RE LPET AT 2811 FobEmat R G&Honent
are connect ed, % |.fi char.ge _can _escape tQ t.he peverse suyrface of
t he opti cal nndﬁ g?#%%'cgﬁﬁoﬁgﬁ?.Iﬁ@ﬁ@%lng_P¥ﬁ§%aﬂﬂ¥nE?f%fx%%n§8c%%ﬁg t he
rever 38 Shohatengls it .8y this mdBiY) hé AORATRG s AUEL ARq Heb O
t he nounting substrate the
radiating plate are formed as one unit, and the overall strength
is improved.
A surface of the optical modulation component other than
a mounting surface for the mounting substrate, and a wire on the
15 mounting substrate may be electrically connected.
In this case, it is preferable that the heat radiating plate
is adhered so as to be electrically conducting to the surface of
the optical modulation component opposite to the mounting surface
to the mounting substrate, and is electrically connected to a wire
20 on the mounting substrate.
According to this, the potentials of the reverse surface
of the optical modulation component and the wire on the mounting
substrate can be the same. Therefore, for example, when the ground
potential of the wire and the reverse surface of the optical
25 modulation component are connected, electrified charge can escape
to the reverse surface of the optical modulation component. Here,

as a means for connecting the reverse surface of the optical

modulation component and the wire on the mounting substrate the



heat radiating plate is used so that there is no necessity to I ncrease
t he nunber of conponents. BRI EF DESCRI PTION OF THE DRAWNGS 5
Fig. 1 shows a first enbodi nent of the present invention, with a plan
view seen from above at the top, a plan view seen from bel ow at the
bottom and a sectional structural view in the m ddle; Figs. 2A to 2C
show exanpl es of the construction of a conductive junction portion
(for examheat aaddadinyi papeojecased)so Filjat Thelke iBhas nitesdny €oof
bondi ng, conbi ning a conductive projection (bunp) and an ani sotropic
conduct i ndntireaseFthe Aumbemnsofi cemporknts. enbodi ment of the present

I nvention; Figs. 5A and 5B show a third enbodi nent of the present

i nvention; Fig. 6 shows a fourth enbodi ment of the present invention;
Fig. 7 shows a fifth 15 enbodinment of the present invention; Fig. 8
shows a sBRIFF DESCREBBHONeOF THE (DRAWHINGSent invention, Fig. 9 shows a
sevent h enbodi nent of the present invention;, Fig. 10 shows an eighth
embodi frent of t Bégprksdhavws avEhrsbremmdinent ofotiBe p¥egrIt invengivodi ment
of the present invention; Fig. 12 shows a tenth 20 enbodinment of the
present | M&At® BLanFviev spai SremAabsaiatl Bhotop, a piRbFirWSeen f598ucer
(liquid c tal display device); and Fig. 14 shows an exanple _of an
optical t E’éﬁ&ﬂ&’é?ﬁﬁgm "i‘ﬂa 2 §eqfonal strekizat Hédew idhihe MdGdhess a
CCD nount ed _an | ass, substrate). 25 PREFERRED, ENBODLMENTS OF THE

| NVENTI O\I%lgs' % 3%%%’%&] m%fs Phetle SORFEINTTIRD; Oh HFoNIYGtd¥ECr i bed

\:ﬁ)t h j(zﬁtz%&gﬂcﬁofgi&be(f%rragzgﬂf)le, a conductive projection); Fig. 3
10 shows an example of bonding, combining a conductive projection
(bump) and an anisotropic conducting film; Fig. 4 shows a second
embodiment of the present invention; Figs. 5A and 5B show a third
embodiment of the present invention; Fig. 6 shows a fourth
embodiment of the present invention; Fig. 7 shows a fifth
15 embodiment of the present invention; Fig. 8 shows a sixth
embodiment of the present invention; Fig. 9 shows a seventh
embodiment of the present invention; Fig. 10 shows an eighth
embodiment of the present invention; Fig. 11 shows a ninth
embodiment of the present invention; Fig. 12 shows a tenth
20 embodiment of the present invention; Fig. 13 shows an example of
an optical transducer (liquid crystal display device); and Fig.

14 shows an example of an optical transducer (example of a light

modulating element such as a CCD mounted on a glass substrate).
25 PREFERRED EMBODIMENTS OF THE INVENTION

Embodiments of the present invention are now described with

reference to the drawings.
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(1) First Enbodi nent Fig. 1 shows a first enbodi nent of the
present invention, with a plan view seen from above at the top, a plan
vi ew seen from bel ow at the bottom and a sectional structural viewin
the m ddl e. 5 An el ement 140 having an optical processing function
(optical nodul ation elenent: for exanple, a CCD) is nounted on abase
menber (substrate) 100, being enclosed by a sealing materi al 120 and

seal i ng mgnbherireppRAEbLBAimEREt rate) 200 and seal ed (hermetically
sealed). In other words, a sealed assenbly is 10 constituted with an

optical conversFgg. fLngdwna first embod ikénts &F thHe t (9ROt 06 ,
substrate) 200 is fornmed of a material which alTows light to pass

such as ghwdsh arpllamwiparssdn from Fhewsd iat thettop,| bkFlamid et §bén FasRes
t hrough the seal i ng nenber (opposi ng substrate) 200 to inpinge on a
phot or ecepedowatethetbottom,14d a sectional sfractdrdheiperimpbhremiddlitche base
menber (substrate) 100 are formed conductive junction portions
(herei bbel ow pr3pectliement 140 (bavpay (=g ngpshoah psoeessiagplfencifon and
360c. In the center of a printed wiring board 400, an opening
20 porti deptigalsmeduhatiiontelgmrnte fomexenpihata ¢ED}) his mrmad on
enbodi nent, a printed wiring board is used as the nounti ng substrate,
but the |ﬁ\k4ﬁ$l§ﬁmb§rr{§ﬂblsﬂ'—ﬁﬁf—§dl 109 1 being gnalaagd by a spalangmaterisadr at e
may be us éj For_ exa ceram c substrate can al so be used. This
appl i es eg Q Iaspdc o'*“"‘é‘)"tl geﬁ‘ﬁ@é?ﬁerﬂ%’l’oséﬁg substrafe)s ekl bdands &mlednavi ng
a light cggﬁers g?ct | OE ce-down_bonded, wth the seali,ng
menber (oh o] lFﬂ t 8§3tRd) - Iny ﬁtﬁﬁﬁeﬁf HflSyord | 8R25ad. apFegPLEs l\ﬁ/ords
t he copductive. projgections (bunmps) 360h a c.are connect ed
respegg i vg:%ahst%&tuted Wﬂ:ﬁ an optica c nvers1on (}uncg
The sealing member (opposing substrate) 200 is formed of
amaterial which allows light to pass, such as glass or transparent
plastic or the like, and light passes through the sealing member
(opposing substrate) 200 to impinge on a photoreceptor element
15 140.
Around the periphery of the base member (substrate) 100 are
formed conductive junction portions (hereinbelow projections
(bumps) being shown as an example) 360b and 360c.
In the center of a printed wiring board 400, an opening
20 portion 340 is formed. It should be noted that, in the present
embodiment, a printed wiring board is used as the mounting
substrate, but the invention is not limited to this, and any
mounting substrate may be used. For example, a ceramic substrate
can also be used. This applies equally to other embodiments.
25 The sealed assembly having a light conversion function is
face-down bonded, with the sealing member 200 to be inserted in
the opening portion 340. In other words, the conductive

projections (bumps) 360b and 360c are connected respectively to
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wi res 500b and 500c on the printed wiring board. | Cs

(sem conductor devices) 300a and 300b, simlarly using conducti ve

proj ections (bunps) 360a and 360d, are connected to wi res 500a, 500b,
500c, and 500d on the printed wiring board 400 5 by the face-down nethod.
The projections (bunps) 360b and 360c of the seal ed assenbly, and the
projections (bunps) 360a and 360d of the ICs 300a and 300b may be

connect ed yl¥e8X80bbY ahAe56 08EoBLRE dor Dt &P WHSGHRA Hoard. ~different
manner even in the sanme face down nethod. As for = 10 connection sequence,

these may be si ngkt gg@Pitforfludt@dr devicés MIK0ANEAAB00b, similarly tussieul d be
noted that in Fig. 1, reference nunerals 380a, 380b, 380c, and 380d

i ndi cat e coaidueyiveyprejeétiess n(lsumpgsdie 340 and 360d, arelcprmnaected tioypi cal
wires 500a to 500b are only shown as the 15 wires connected to I Cs 300a
and 300b. wibresofefa,i0EH ,g500c,| &8d 500d dd0Obharnmr 3G aieingupbaxd dfldy on
the sides of the base substrate 100 in two directions, but the present
i nvent pon bys tihet flacerdewn methed.this, and the | Cs nmay be nounted anywhere
on the periphery of t he base substrate 100. 20 As will be
clear from Fi g. The piivgjechilonselaimngs )t fie0k aadetf 0c of thesxarmlad assemlan
optical conversion function is absorbed by the openi nﬁ)@portlon 340 of

the print @@%herrgcq@@&tdonanbbm%éﬁ@ﬁtand 360gfof ﬁélepW% aaRd P Boar d
400 is substantially the sanme as th hei ght . of 1 Cs 300a and. 300b.
Ther ef or e M¥h@es EQPRACEEL My §*achly ﬁ‘%éa@&sgﬁ‘rhﬁﬁu n?’éac%‘FP?‘F\*ée‘errrhtaed

the 16, SHUGEATERY ahner 'qfen nin R Boma, Fac s ik MEHRAT- oBBuCFhat of

the | ;ntc%%nectmrﬂvunsteaa%nggece% 2e(SRAYNSR Ol 5L ETERLRU L Tdes not

simultaneous.
It should be noted that in Fig. 1, reference numerals 380a,
38(_)b, 380c, and 380d indicate coating layers of resin or the like.
In Fig. 1, typical wires 500a to 500b are only shown as the

15 wires connected to ICs 300a and 300b. Moreover, in Fig. 1, ICs
300a and 300b are mounted only on the sides of the base substrate
100 in two directions, but the present invention is not limited
to this, and the ICs may be mounted anywhere on the periphery of
the base substrate 100.

20 As will be clear from Fig. 1, the thickness of the sealed
assembly having an optical conversion function is absorbed by the
"opening portion 340 of the printed wiring board, and the height
of the printed wiring board 400 is substantially the same as the
height of ICs 300a and 300b. Therefore, the sealed assembly can

26 be easily mounted on the printed wiring board using conductive
projections (bumps), at the same time as the IC. Specifically,
if the height can be maintained at about that of the ICs, the

mounting procedure (sequence of element mounting) is not a concern.

12



In other words, since particular tools are used for nounting, if t he
hei ghts of elenents are different, the procedure nust I nevitably start
fromthe | ower elements, whereas if all elenents are of the sane

hei ght, there are no such restrictions on nounting. 5 Thus, the
flexibility of elenment nounting is inproved. Mounting may be
carried out, for exanple, by positioning the seal ed assenbly and | Cs

300a and %%Oethar%fa§,uls%ca<)§5ﬁ9&31ar toolhghe Ay ifbe Me@itiny cdmect

the bunps to the wires on the printe W ring board. 10 As the

construct itpp Réight® o¢OonsikHdM® REE) REHiferent, tH&Opduetdte] wiuett on
portions), for exanple, as shown in Figs. 2A to 2C, may be consi dered

various passviitablliyeStart from the lbwer &lelaistss, whbdeds lifmlY 20 dnmesnted on
met al el ectrodes (alum num el ectrodes or the Iike) 700 and 710

provi ded Gird &£ thtSsmmaheightprihereldife narghdihresspicieiomsiop ikdthting.
connected to a wire 500 on the printed wiring board 400. I n
Fig. 2B, &ahs,dtheu)flexipilOyisfcebhamentctmehntiing ds dmpapved. portion 740
of indiumor the like provided at its extremty. Fig. 2C shows a
bunp constructi ¥ounsing may apé searwiEd owt) Eomdesanplef i PynpPasiteiardngaor ds,
the connection to the wre 500 on the printed circuit board is through
conduct i vé&hsasealed@ssemblyrand deg ¥ a Ard & W ip@arrigud ATIRRS KelfiNSyg
menber . Any conbi nati on of the above constructions may be used.
Fig. thensapptvidd hgaitdiP 6PNPAET fenbampS itogt bR WL egronethe PZ%P,“% t he
25 met hod usi,ng an ani sotropic conducting filmof Fig. 2C. In Fig. 3,

r ef er ence &% o238 i ndi cates a bunp el ectrode. In the presen

enbodiygent . the jgnerqt on oL IRURCING 8 tno > BbEHLARALY! rSYediGoh 2

13 (conductive junction portions), for example, as shown in Figs.
2A to 2C, may be considered various possibilities.
Fig. 2A has a solder bump 720 formed on metal electrodes
(aluminum electrodes or the like) 700 and 710 provided on the
15 sealing member 100, and this solder bump 720 is connected to a
wire 500 on the printed wiring board 400.
In Fig. 2B, a gold (Au) bump 730 is constructed with an alloy
portion 740 of indium or the like provided at its extremity.
Fig. 2C shows a bump construction using an anisotropic
20 conducting film. In other words, the connection to the wire 500
on the printed circuit board is through conductive balls 800
provided on the electrocde 750 on the sealing member.
Any combination of the above constructions may be used. Fig.
3 is a combination of the method using bumps of Fig. 2A, and the
25 method using an anisotropic conducting film of Fig. 2C. In Fig.
3, reference numeral 750 indicates a bump electrode.
In the present embodiment, the operation of mounting a

sealed assembly or IC on a printed wiring board is easy. The cost
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can al so be reduced w thout any wasted space. In the enbodi nent

of Fig. 1, to the extent that the opening portion 340 is fornmed in the
printed wiring board 400, the rigidity of the printed wiring board 400
itself is reduced. However, since 5 the sealed assenbly is connected to
the printed wiring board (particularly in the vicinity of the opening
thereof), the presence of the seal ed assenbly neans that there is no
actual  canradeet benredueedi @ithowt die widtdeGpaicel,ng board 400, and in
sone circunstances the rigidity may be inproved conpared with the case
10 in which thgnogleniempoddmenernof ¥ikQt 1 priayitdedextAsnta thatutlie dpediin
reliability of the device itself can be maintained. (2) Secon

Embodi mentportion 340 isHiqymed shahe mr ecsahei eithg doaeadt40d, the rirgskntly
invention. 15 The characteristic of the present enbodinent is that as a
count er neadutke gdinted wiriyg [bogixid 460 itEe(lfens ambhosidor However pisdgicat ed
circuit device) nounted on a printed wiring board is provided with an
opaqued| ajde sealled assembilye isf comperted to the pringedt wdringr doardhe
printed wiring board 400 is provided 20 with opaque |ayers 900 and 920 on
t he surfad®aFédruilaned Ha ovhe viciwmitBood e openimhetheraesil, withieng
board 400 is al so provi ded internally with enbedded opaque | ayers 910
and 930. PresgBGPdobethe sepled Assemblndieans ial \tharsyiigedoopsdliall ayers
are larger in . extent, than the nounted | Cs, 300a and 300b, and it is
pr ef er abl £S995tippgp trl’rglgFEWﬂﬁt hhe @rinhes VHELRE PoRTGH4 09 hand: 1R Folee
conpl etel y.. verl appi hg.and. provi ded .so that. the 1Cs. are.included
wthin i ngirounsEEEEREAHER 1818 BY BAYEP hroven Gaifpared M e a8be (o
Provids in wRiBHBEL SelRRfHHordbs $s°holChabbYSLY. KR S2UHY, hd thi's
reliability of the device itself can be maintained.

(2) Second Embodiment
Fig. 4 shows a second embodiment of the present invention.
15 The characteristic of the present embodiment is that as a
countermeasure against stray 1light, an IC (semiconductor
integrated circuit device) mounted on a printed wiring board is
provided with an opaque layer on the underside of the IC.
In other words, the printed wiring board 400 is provided
20 with opaque layers 900 and 920 on the surface positioned below
ICs 300a and 300b. The printed wiring board 400 is also provided
internally with embedded opaque layers 910 and 930. It should be
noted that the internally provided opaque layers are larger in
extent than the mounted ICs 300a and 300b, and it is preferable
25 from the viewpoint of shutting out light that they are completely
overlapping and provided so that the ICs are included within the
opaque layers. Alternatively, it may also be effective to provide

a number of opaque layers of relatively small extent. In this case,
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It is preferable for the opaque layers to formparticularly a

mul tilayer construction. In nore detail, by means of a plurality of
opaque layers formng a nmultilayer construction, it is pr ef erabl e t hat
t he opaque | ayers are disposed so as at |east 5 partially to overlap by
being offset in the planar direction in order to forma |l arge region
for shutting out |ight. On the other hand, when an adequate

opague | ajer isapefeb@ble foRCBhEVEPalesalsfer tHAdint aans cefladay @an or
the Iike, for exanple in the case that the nounting surface area of

the | C camndtibayeiCcommniiei®iny. cavnses ddty i, oby didihs bE pagalliayer
only in positions where particularly tends to mal function with respect
to light 0 vpagoe lagessuderndingeuat mpdttilapeer ddmstrded)iont heit is

m nimumrequisite |light blocking effect can be obtained. The
opaque | apzefegebleotb3d the ¢pagwel dyers aoarelisposedalso BS ais lelastwi ring
| ayers_500a, 500b, 500c, and 500d on the printed W ring board 400 (for
exanpl &, ®appanldy te averhan byrbeing effset in she planapubinedtdomednin t he
process of fabricating the printed Wi ring board 400. It should be

not ed t haPTrABEntPofMRga ahakgRgirgion fqrshutding estakightubstrate, as the
mat eri al of the_ opaque |ayer 20 may be used gold, silver, silver

pal | adi um copp®R, thi gtber band, when agsadegwrte wpagueelayer cannot bghe

opaque |l ayers 91Q.and 930 enbedded within the printed _, wi ring board 400
can easi | écbéef’ﬁgmaﬁfet reShFichieRs of hogy the likg. FOr exRmpde

oo CHRCHe BEBE ey She, s aRERISE PV TS 0% R B0, U5
(1S 39 chifycsony UG AUR0L by By 860U YEERSEDABR, IAE) OB o0,
positions where particularly tends to malfunction with respect
to light (a voltage transducer circuit portion or the like), the
minimum reguisite light blocking effect can be obtained.
The opaque layers 900 to 930 are formed of the same material
15 as the wiring layers 500a, 500b, 500c, and 500d on the printed
wiring board 400 (for example, copper or an alloy thereof), and
are previously formed in the process of fabricating the printed
wiring board 400. It should be noted that when forming an opaque
layer on a ceramic substrate, as the material of the opaque layer
20 may be used gold, silver, silver palladium, copper, pigment or
tungsten or the like.
The opaque layers 910 and 930 embedded within the printed
wiring board 400 can easily be formed by the fabrication technology
of multilayer printed circuit boards.
25 The opaque layers 900 to 930 can be used simultaneously as
ground wires, power supply wires, or the like. In this way, the
power supply wire or ground wire can also function as an opaque

layer, and moreover be effective as a shield to electromagnetic
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noi se and the |iKke. A pattern of a conductive material such as
copper is opaque, and does not allow light to pass. Therefore stray
light L1 shown by the arrows in Fig. 4 is reflected or absorbed by the
opaque 5 layers 900 to 930, and as a result |ight does not reach the ICs
300a and 300b. Inpinging light is a cause of electron-hole pairs

within the sem conductor substrate, leading to I C noise. For this

reason, shatisengna@uththgikéght can allow I C nal function to be

prevented. 10 The position of the opaque |ayer to be formed nust be
at | east tAgatdasofia 6bndict 1S mdteaiantuwdlhs HPpeTUEs or%%qh%,
provi de an overlap with the bottom of the IGCs. n -t he

present eandddoestnotnallow yight touphsee Dhetdfore strafi DigHt W T ishawaoar d

400, but also the interior thereof has formed 15 the opaque |ayers 910

and 930. Bynthet aerowadime Fayers i$0@efddcted oPf28bsorved n thee opaghece of

the printed wiring board 400 cannot be provided in the bonding region

of theb| Cdageds 20Q BORB0, and as asresdX¥t dulghtt doesnpbetetactsiulite acs stray

light, in the vicinity _ of the conductive projections (bunps) 360a and

360d (the3B8adeng 300b. Tapinging Holghteds almauseaqlicel egeron-ticleapdigs0

provi ded i nside of the printed wiring board 400 can be di sposed over

t he whol eWithinthe sepicapducton cabsitrgtror leadinmn ke HY nodgesFomthis

t herefore it Ls pssible to definitely shut out light.

However, FEaF8lnof HEE%%%a‘P‘F‘F yehe skt cany alew d€ a&ail%@mctzent ke bpaque

| ayers 900 _to 930, and according to circunstances, only t he opaque

| ayers onpfﬁgeﬂ Pted circuit board, or only the opaque | ayers inside
funfher igprovenent

t be at

L IO o Y, PRI R S Bne Lever o bd ol e i
least the underside of the ICs 300a and 300b, and such as to provide
an overlap with the bottom of the ICs.

In the present embodiment, not only the surface of the
printed wiring board 400, but also the interior thereof has formed
15 the opaque layers 910 and 930. Since the opaque layers 900 and
920 formed on the surface of the printed wiring board 400 cannot
be provided in the bonding region of the ICs 300a and 300b, it
is difficult to completely shut out stray light, in the vicinity
of the conductive projections (bumps) 360a and 360d (the bonding
20 region). However, the opaque layers 910 and 930 provided inside
of the printed wiring board 400 can be disposed over the whole
area, without concerning for the bonding region, and therefore

it is possible to definitely shut out light.
However, it is not necessarily essential to provide all of
26 the opaque layers 900 to 930, and according to circumstances, only
the opaque layers on the printed circuit board, or only the opaque

layers inside the printed wiring board may be formed.

For further improvement of the 1ight shutting out property,
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an opaque |ayer may further be provided on the surface of the printed
W ring board 400 opposite to that on which the I1Cs are mounted (in
ot her words the reverse surface of the printed wiring board). This
opaque | ayer can be forned of the sane material as 5 the opaque | ayers
900, 910, 920, and 930 shown in Fig. 4, that Is to say, the wiring
material of the printed wiring board. By provi di ng the opaque | ayer on

the surfacgn &y é%ué‘l& Ry |fﬁﬁ¥hkr be pQBv&H@dVSHeEﬁé surtace of the
nmount i ng substr t he opaque ayer can be provi ded afterwards

(post - pr ovpfeshed WirGREbowddda oot Bpod Pré ofy aiHd oM whibht eakeréabiieation
process can be used w thout alteration, and a step of providing the

opaque | aymdumted (M nasitlesk words The refveree mﬁﬂ@@blfomél@inmearmrﬂmg an
opaque | ayer can be carried out easily, and the range of selection is

br oadened.board) Furttike bpagueckayée can bac €oomedhod £t @ amganaeerdgdras s
provided 15 is the surface opposing the surface on which the ICs are
mount ed, the apaquendayegws 9606083D¢e?28 heardANhghoemi tinoRdgof 44 hehak r es
or | C, the opaque layer may sinply be provided over the whole of a
desired retg dmm say) dhe wérpngvindbereatiof.the printed wiiringsboahis By
construction is adopted, a double-sided 20 substrate is used. In other
words, a nereviding thelrpagie layes on therﬁnrm;selayseﬁe( aw@rmoghi tayex)
favorabl e from the poi nt of view It shoul d be
not ed t hato% ABeERNLF REUERBFS Qfa‘?hﬁg‘oé‘ﬁtéﬂﬂl %‘H?Strate'c‘éh%g&al%‘ﬁ }2¥RE i on

used in the present enbqQdipent is_the s in
Third Enbdth Pr°"ld68 aft?ﬁ’?"é%fd%AP&ﬁéF‘QB°¥Fr8W3& 1+ r°g:h§er88Fﬁ§ntt’§ﬁ t he

prese“ﬁ) conventional substrate fabrication gﬁgcess can be used without
alteration, and a step of providing the opaque layer simply added.
Therefore, a selection not to provide an opague layer can be
carried out easily, and the range of selection is broadened.
Further, since the surface on which the opaque layer is provided
15 is the surface opposing the surface on which the ICs are mounted,
with no need to consider the bonding positions of the wires or
IC, the opaque layer may simply be provided over the whole of a

desired region, and can be provided easily.
In case this construction 1is adopted, a double-sided
20 substrate is used. In other words, a multilayer substrate does
not have to be used, which is favorable from the point of view

of cost.

It should be noted that the sealed assembly having an optical
conversion function used in the present embodiment is the same

25 as in Fig. 1.

(3) Third Embodiment

Figs. 5A and 5B show a third embodiment of the present
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I nventi on. The characteristic of the enbodi nent shown in Fig. 5A

S that "an optical nodul ation el ement such as a CCD is face-down
bonded to a nounting substrate having a |ight shutting out property 5 and
am opening portion, and the active surface of the opti cal nodul ati on
el ement is exposed to |light through the opening portion."

In Fig. 5A, in a printed wiring board 3010 is provided an openi ng
portion 35@Qen&hdnan optical nodul ation el ement 3600 such 10 as a CCD is
face-down bonded usi ng bunps 3700. The IC chip 3310 is al so face-down
bonded usi ng bugpe SHdPactérEdvid bHeheokatotifent showef i ahice. HRMdsal s
3800, 3810, and 3820 indicate wiring | ayers. As descri bed above,

in a nountihag mahhopt usaDoméedilatisparedement sughaas auleh rix faae-dowR g.

14, it is difficult to build up 15 conducting |ayers, and there are
limts topeingleddenaintonntrimet sutgstrate hfwindasl iaght, shuttbeg pntgseperty
enbodi nent, an optical nodul ation el enment is nounted on a "nounting
subst r &t e asudc lanaopenpngnpedtion, andi e bactive dunfdasy of theeptical
construction of the conducting | ayers to be adopted. By this neans, a
| ayered coesiuladtionn effemens iheespadedt iteg deghds sthepuge £86ptRENIAM as a
result, in _ particular, a build-up formation of the IC input/output

wi res canportioge"used, and therefore the distance between the I C and the

oY O e Shbst Lol e oA beh et TSl ol SpaL B0 S905deh an
oar d.  corRATATSBREIRE S50, and s et Al meahalien SRR topppR Ak
rrm‘;ﬂﬁlt ﬁhigogﬁglgte Eg{:'tel% fafes q%ﬁ)[ Pﬁndegyufsi‘x‘i&'é’@ﬁ“ﬂs bond .Nen8N1@ SR F 310 15
is also face-down bonded using bumps 3710. It should be noted that
reference numerals 3800, 3810, and 3820 indicate wiring layers.
As described above, in a mounting method using a transparent
glass substrate as in Fig. 14, it is difficult to build up
15 conducting layers, and there are limits to high density mounting.
To this end, in the present embodiment, an optical modulation
element is mounted on a "mounting substrate such as a printed
wiring board" allowing a layered construction of the conducting
layers to be adopted. By this means, a layered construction of
20 the conducting layers can be adopted, and as a result, in
particular, a build-up formation of the IC 'input/output wires can
be used, and therefore the distance between the IC and the
extremity of the substrate can be reduced. Therefore, high density
mounting becomes possible, and a stupendous effect in device
25 miniaturization is obtained.
However, since a printed wiring board, ceramic substrate,

or the like is opaque, if an optical modulation element is mounted

by face-down bonding on a normal mounting substrate (one to which
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no speci al neasures have been applied), it is not possible for | i ght

to reach the active surface of the optical nodul ation el enent, nor for
light to be conducted away fromthe active surface. Here, t he openi ng
pertion 3500 is provided in a particular location of 5 the nounting
substrate to nmake it possible for light to reach the active surface of
the optical nodul ation elenent, and for |ight to be conducted away
fromthe agtkyecsilfRESsuf&s e ERORPP1IABd), itPos AdE ble for

In Fig. 5B, opaque |ayers 3900 and 3910 are further provided. 10 Since it

i s possi bhgghertd reéhén iehel £V B@rfébéai&ﬁergptié@l medelation eletienftace of
the printed wiring board, in the present enbodi nent t he opaque | ayers

3900 and 29¥0f@f aiymavtdask condatekacidwdNErbfi the acuiow Sughice Byera,s
means, mal function of the 1 C can be prevented. It should be noted that

it is suffdhel epening pportiidm 3b0bebs tpraviyfedltn e tphet ichlakel opaiim lofyer s
3900 and 3910. (4) Fourth Enbodi nment Fig. 6 shows a
f our t h5entthei meunt g tsubsrasento imakenit @rssible for lidtie tohweach dhiesti c
of the present enbodinment is that 20 particular |ocations of the optical
t r ansduceracgivensiinf&cg.ofl the ophicalinedulafiian edsiense andtfend ighdperty
of shutting out |ight i's inproved. In Fig. 6, resin |ayers
1200 and t22bestandnadheddeday Eyenetbatactive pughacer GHreNGiprhg ARAGHGh t he
gaps on the periphery of the 25 opening portion 340 provided in the
printed wPorkdoBodrP8v400. During filling with the resin, the
seal i ng nenber 20Q .and I nner wal | t he .openi n ortion of .t
printed wiring BBdE s2fyePaque ]e?éfe}Sd%??‘F?Bngr%‘?@ﬁﬁ&&hﬁﬁd’%"%‘% ‘resin,
and t 'iSr efsg.rn%e it is possible for light to reach the IC 3]3%0 from the reverse
surface of the printed wiring board, in the present embodiment
the opaque layers 3900 and 3910 are provided, to protect the IC
from light. By this means, malfunction of the IC can be prevented.
It should be noted that it is sufficient to provide at least only

15 either of the opaque layers 3900 and 3910.

(4) Fourth Embodiment
Fig. 6 shows a fourth embodiment of the present invention.
The characteristic of the present embodiment is that
20 particular locations of the optical transducer shown in Fig. 1
are filled with resin so that the property of shutting out light
is improved.
In Fig. 6, resin layers 1200 and 1220 are provided to prevent
light from escaping through the gaps on the periphery of the
25 opening portion 340 provided in the printed wiring board 400.
During filling with the resin, the sealing member 200 and
inner wall of the opening portion of the printed wiring board serve

as a dam to prevent spreading of the resin, and therefore
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adj ustnent of the anmount of resin inserted and positioning during

friling is easy. It should be noted that preferably the resin

| ayers 1200 and 1220 are inserted so that there are no gaps within the
opening 5 portion 340. Resin layers 1240 and 1260 are provided

to fill the gap bet ween the base nenber 100 and | Cs 300a and 300b, to

shut out light | eaking as far the nounting surface of the printed

Wi ring 10 Sdgﬁgﬁhg £0% tnklamiount of%éﬂg ﬁﬂslah:ltea ¥id Bokheibgshg ddriagase

menber surfaces of the I Cs 300a and 300b serve as a danto
prevent sg;3q9ihddis eas§l, the resin, and therefore adjustment of the anount
of resin I nserted and positioning during filling is easy. It should be

not ed t hat 1itf shBR1@aBE MEwdEthH0 pried elr@d1300ne anes BY Ol ypems S@dr at ed,
15 resin may be provided separately at the respective extremties

t hereof. and 1220 ard¥nseatéed &o thet fildrengreirndigapsiwithim thghiperdaghes

t he | Cs 300a and 300b, and the optical transducer reliability is

| nproved. gdrtsfemui3dohe noted that it is not necessarily essential 20

foral |l oftheresinlayers 1200, 1220, 1240, and 1260 to be provi ded, and
for exanple, reRneslhaSteyerszmmanelndZM)GQ)nduye nesovidest da deid.1 the gap In
the present enbodi ment, the projections (bunps) 360a to 360d are

el ect ri calderwesmabecbase nember r b0 506k X6 5004 §§ﬂn§°0b tarsht Bt opi c
conducting film510. However, if the anisotropic conducting film510

i s not usddahtspgaking agrfax the mApPBtigg Haciace Oﬁ ﬁhf"‘hPE%E%‘ég"lqw resin
whi ch constitutes the resin |ayers 1240 and 1260 is injected to forma
prot ect i vé&9dagferd00. Further, in the present embodi ment, the

mount ng surf acle)urlng filling with the resin, the base mex%ger 100 and side

surfaces of the ICs 300a and 300b serve as a dam to prevent spreading
of the resin, and therefore adjustment of the amount of resin
inserted and positioning during filling is easy. It should be noted
that if the base member 100 and ICs 300a and 300b are separated,
15 resin may be provided separately at the respective extremities
thereof.
By means of the filling with resin, no light reaches the
ICs 300a and 300b, and the optical transducer reliability is
improved. It should be noted that it is not necessarily essential
20 for all of the resin layers 1200, 1220, 1240, and 1260 to be provided,
and for example, resin layers 1200 and 1220 only may be provided.
In the present embodiment, the projections (bumps) 360a to
360d are electrically connected to the wires 500a to 500d using
an anisotropic conducting film 510. However, if the anisotropic
25 conducting film 510 is not used a space is formed in this region.
In this space, the resin which constitutes the resin layers 1240
and 1260 is injected to form a protective layer.

Further, in the present embodiment, the mounting surface

20



of the printed circuit board on which the I Cs 300a and 300b are
nmounted is on the opposite side fromthe surface on which |ight

i mpinges, and it is only necessary to block light |eaking in t hr ough

t he opening portion 340 of the printed wiring board, and 5 therefore the
| i ght bl ocking property is good. It should be noted that it is
preferable that the resin used for filling has a color which has a
function tor JRROLH- k@Al circnitPEsdrd Wrriichl 8RK FESiIDoF 2 800b are

consi deration of "the materi al qualities, a silicone or epoxy resin may

be used. pddunted is 8ﬁS£Hen@;Y;t>$)§i1£E Quidedron the sippeicessnf ag¢chf 1igwe | Cs

300a and 300b (that is, the surface opposite to the junction surface),
over the V\b@gfbﬁx £A Hid aiPaié SHEF ehécesdry Utd NSTodaYl Dshpryvakiaty in  on
t he side sur ac%s 'gf the 1Cs BOO?and 300b %ver t he vvho?jehar ea or a
part ther ethixouiyh tthesopeaing portiongBhoshifitvhengronted rwinseidy/ boardi, saddir t her
I nproved, and the resistance of the ICs to danp is al so | mproved.

Resi n riay tieempfdredie ltikghtwihdloekingapobpehty sis f g . opposi ng the

el ement nounting surface of the printed wiring board 400 (the
substrate surfadd shouhé ksi deted tllatcht tiseprefarabl® thagi vthegesin used

An opaque | ayer may be applied to whole area of the surface opposi ng
t he el emenfomolintling had & eodion whighi hasdawifnhayienake absorkobighhe
surface on the side on which the |light inpinges). Such a construction
can be ef {RREtAAIAALISePlRGKk SRE}DSF oF rom? jansidenatign, phgthgapaterinl al so
for a glass supstrate. In particular, when an ICis_nounted on a

t r anspar erfuatskesy & SidHcone, oF gpexy resingtly¥ £% usSedf unction of the IC

can bepreventeq Al e Sroviaed SRS Bper bu2RRUbLPEISNES S0 e

and 300b (that is, the surface opposite to the junction surface),
over the whole area or a part thereof, and further may be provided
on the side surfaces of the ICs 300a and 300b over the whole area
or a part thereof. By this means, the light shutting out property
15 is further improved, and the resistance of the ICs to damp is also
improved.
Resin may be applied to the whole area of the surface
opposing the element mounting surface of the printed wiring board
400 (the substrate surface on the side on which the 1light
20 impinges).
An opaque layer may be applied to whole area of the surface
opposing the element mounting surface of the printed wiring board
400 (the surface on the side on which the light impinges). Such
a construction can be effectively used not only for a printed
26 wiring board, but also for a glass substrate. In particular, when
an IC is mounted on a transparent substrate such as a glass
substrate, malfunction of the IC can be prevented, and this is

beneficial. It should be noted that the opaque layer provided on
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the reverse surface of the substrate is not necessarily required to be
provi ded over the whole area, and nay be provided only where

necessary. The opaque |ayer on the reverse surface of the substrate

may be formed, for exanple, by applying resin to the substrate, 5 then
hardeni ng the resin. Fi fth Enbodi nent Fig. 7 shows a
fifth enbodi mnent of the present invention. The characteristic of the

present e'@%ﬁgg‘fﬁ%?%ss&%cé gg d&\?\% E{sﬁl%lstryeet [@RAYURREe8EaFi By hr.%cﬁ:ﬂﬂéded

with resin er provi t he opaque layers shown in Fig.

4. ' [ eh§i I Hdrd S
provi ded vtx:ﬁot Reﬁ’;té’é}l}?@]aa?g?g 181(?0%8%%%119&% égﬁgﬁﬁ%eoﬁvﬁﬁaﬁgm

materi al g ddae Wiy!, 6h &bphlife NlalyRirash ¥hé ireyehaarshr fAcd f thenaitsstrakie t he
property of shutting out |ight of the ICs 300a and 300b is I ncreased,

and the reldyabiel Ebymég, f£6: edanipTRy, 0¥gdapplying resinT@of thé haubstiatave the
| i ght bl ocki'ng property, an opaque $ayer may be provided on the
opposi e HdMeRrdentihg thenpesinng surface of the printed wiring
board 400 (that is, the reverse 20 surface of the printed wiring board).
Thi s opaque | ayer can be constructed of the sane material as the
opaque | ayers 900, 910, 920, and 930 shown in Fig. 7, that is to say,
t he mat er irklftdf Embedimentwi res of the printed wring board. 25 Sixth
Enbodi ment Fig. 8 shows a sixth enbodi ment of the present

i nventi on. FAg .opt $hews ta £afdhcenbadinenivefi fhehpsesentr BIVRAL 1

opti cal transducer shown in Fig. 1, to which heat radiatin%ﬁpjates 12
and The characteristic of the present gmbodiment is that the optical

10 transducer of Fig. 6 (filled with resin) is further provided with
the opaque layers shown in Fig. 4.

As shown in Fig. 7, the underside of ICs 300a and 300b is
provided with opaque layers 900, 910, 920, and 930 of the same
material as the wires of the printed wiring board. By this means,

15 the property of shutting out light of the ICs 300a and 300b is
increased, and the reliability is further improved.

To further improve the light blocking property, an opaque
layer may be provided on the opposite surface to the IC mounting
surface of the printed wiring board 400 (that is, the reverse

20 surface of the printed wiring board). This opaque layer can be
constructed of the same material as the opaque layers 900, 910,
920, and 930 shown in Fig. 7, that is to say, the material of the

wires of the printed wiring board.

26 sixth Embodiment
Fig. 8 shows a sixth embodiment of the present invention.
An optical transducer 10 shown in this figure has the optical

transducer shown in Fig. 1, to which heat radiating plates 12 and
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13 are attached. In nore detail, in this figure, on the upper surface
of an I1C 16 provided on a prlnted W ring board 14, that Is to say, on
the surface 16a opposite to the nounting surface, a heat radiating
pl:ate 12 is attached by means of thermally 5 conductive adhesive 18. To a
seal ed assenbly 15 a heat radiating plate 13 is attached by nmeans of
thermal |y conductive adhesive 18. According to the present

enbodi ment} 3 irdBAaHed NaeRre detafiddi 2hi 8Hip! ﬁiﬁﬁréz SR dtHS upper | C 16
and seal ed assenbly 15 can 10 be cooled. In particular, since the adhesive

18 i s therg@mttate of aﬁOI'dUPﬁl%&vﬂﬁ% ohran%fb@tédimﬂl& fn%gbaa@hemﬁsaml y 15
a

Is easily conducted to the heat radiating plates and 13, and the

heat ielteashpy ehfewéd durfedl6a opposite tdiriheemouhy ingassr bdcéd he
heat radiating plate 12, at least 15 a part of the IC 16 is covered, and
can be shi®zlHeslt f radidtfing . plate B tibi atvazhed myl mewts of ofhéhmwally 16
can be prevented. As for the remai nder of the construction,
descri pt i crpnductive adhesedeslhcdo b ssaldrk asaembady 15at hehtt had byt ingl

t ransducer shown in Fig. 1. It should be noted that in the present
enbodi nentplat® 13n isl atsachedhby seednsl ofs ddreirimallyncopdichivevadiies ivn

el enent can be nounted to achi eve cooling the optical nodul ation

el enent. 18. Sevent h Enbodi nent Fig. 9 shows a seventh
enbodi ment of the present invention. 25 An optical transducer 20 shown in

this figure hasAFTedngche the PHQQﬁ¥§d885Pd§HBQEr|hylmﬁjnsl°ft5hﬁwﬁ%§Fea

i 1 er e f oI RLates 17 Ak Aongth i 12 aaflduea #h‘%‘ %15}' Thean
attac hl%d q?et é)g]cl]yec{ In particular, since the adhesive 18 1s thermally
conductive, heat from the IC 16 and sealed assembly 15 is easily
conducted to the heat radiating plates 12 and 13, and the heat
releasing effect is good.

Further, by means of the heat radiating plate 12, at least
15 a part of the IC 16 is covered, and can be shielded from light.

By this means, malfunction of the IC 16 can be prevented.
As for the remainder of the construction, description is
omitted since it is the same as that of the optical transducer
shown in Fig. 1. It should be noted that in the present embodiment,

20 in place of the sealed assembly, an optical modulation element

can be mounted to achieve cooling the optical modulation element.

Seventh Embodiment
Fig. 9 shows a seventh embodiment of the present invention.
26 An optical transducer 20 shown in this figure has the optical
transducer shown in Fig. 1, to which a heat radiating plate 22
is attached. This heat radiating plate 22 differs from the heat

radiating plate 12 shown in Fig. 8 in being attached not only to
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the ICs 26, but also to the sealed assenbly 24. It should be noted

tHat the sealed assenbly 24 is fornmed by sealing the el enent 24a whi ch
has an optical processing function. In nore detail, this is the sane
as shown in Fig. 1. 5 This heat radiating plate 22 also is attached
by a thermally conducti ng adhesive 28. According to the present

enbodi nent, not only the I'Cs 26 but also the sealed assenbly 24 is

cool ed. Mpj,20eg 26, butsd tBhﬁmé‘%@Taléadéé’ééMypb@teItZ%hIEb%&dabéafo@%dar ea,
not only can he cooling effect be further i nproved, but also the

pr Oper ty Qhatlfhe Séléﬁltédlﬁs%'éhbh.ygm iss formeaase Gearihgrahéusténent fiat he
| Cs 26 can be even nore so prevented. It should be noted

that in tRMikhesast aRNPEL FEDtprodesdiare functioh.t ba mend etetsklenitihis an
optical nodul ation el ement nay be nounted to achi eve cooling the

optical mguhde gamel ageBhownldn Fig. H ghth Enmbodi nent Fig. 10
shows an ei ghth enbodi nent of the present invention. An opti cal

transdgcer 40 sirais heat kadibting pllade Zmalsptisalttachedthyaﬁmalémm in
Fig. 1, to which a heat radiating plate 32 20 is attached. This heat
radi at i ng quineluetidgdadhes své 26m Abeohding to the mieaentgepbadiment sisin in
Fig. 9 in being fixed to a printed | board 34. Mor e
speci f i caldnly the I€st2hutiadsodthe ﬁ@ahé@taslsﬁﬂlg&ﬁf i4gis COOWat@%QPW%/e
boar d 34 iince the beppomAistingcPbabRct 15 & OFds GHE280E § fﬁec!%rf' "
roane. of dBLREoASNGAEIaRt H SUGFHERCRELovadabuF AT RS BrabETEh Sha
prlnted mnrln%n%%?%%tBﬁlgﬁ%hgé increased, and malfunction of the ICs fgl
can be even more so prevented.
It should be noted that in the present embodiment, in place
of the sealed assembly, an optical modulation element may be
mounted to achieve cooling the optical modulation element.
15
Eighth Embodiment
Fig. 10 shows an eighth embodiment of the present invention.
An optical transducer 40 shown in this figure has the optical
transducer shown in Fig. 1, to which a heat radiating plate 32
920 is attached. This heat radiating plate 32 differs from the heat
radiating plate 22 shown in Fig. 9 in being fixed to a printed
wiring board 34.
More specifically, the extremities of the heat radiating
plate 32 have support portions 32a formed on a surface opposing
25 the printed wiring board 34. With the support of the support
portions 32a, the heat radiating plate 32 and printed wiring board

34 are fixed together by means of screws 36 passing through the

heat radiating plate 32 and printed wiring board 34. Other
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configuration is the sane as that of the optical transducer 20 shown
in Fig. 9. According to the present enbodi nent, since the heat
radiating plate 32 and printed wiring board 34 are fornmed as one 5 unit,

t he mechanical strength is inproved, and the reliability upon strength
I's increased. The heat radiating plate 32, as shown in Fig. 10, has
substantially the sane size as the printed wring board 34, and

therefore é&?fﬂﬁﬁ‘aﬁﬁir?%%’ RBc2EBfe! §s'ﬂ%’@%§lecbhé"'%§tlcal Ebﬁngﬁé‘&efei@a& ng
efficiency is dlso inproved. Therefore, even 10 W thout formng fins or

the like, shsuf fircipanf. heat rel easing function is provided. Further,
since the 1Cs 38 are covered by the heat radiating plate 32 and

support portionfcddrdiadgmetd Untld Opresent Ofenibodimeat38 shuscd otheghtiestn be
prevent ed. It should be noted that in the present enbodinment, in

pl ace 15 rddidieimmepledeassard priateapyicihg Modirdas | carelfoyarid aayone
nmounted to achi eve cooling the optical nodul ation el enent. Ni nt h
Enbodi Mentunit, the mechiagpicdl shoesgth nisitimpardyedi,mantl thet hel pakeskity
invention. 20 An optical transducer 40 shown in this figure is the same
as the upapsitrengthais docseashdwillie heag. radjatipplate Ihaasashomi cal
nodul ation el enment 42 and wire 44a of a printed wiring board 44 are
connect ed By Figui 1@, J&is substantlalay theanamefsizd gs thepaintedopiring
nodul ati on el enent 42 and wire 44a are electrically conducting,

char ged ell&t"kliq 84l and thﬁé‘?@ﬁ??a‘l’-h%#eﬁﬁer%]gﬁ‘?%wg A&gal 1 iigcrepsrEntan® can
escape to th w.re 44a. Therefore, freferablefor the wire 44a

to be at the h&@&uﬁﬂlﬁﬁ'féﬂgl%ﬁfl%qné:ﬂnéﬁ 9%?? WY S9re THEFELQHS i €VER a

Certall?) without forming fins or the like, azgufficient heat releasing
function is provided. Further, éince the ICs 38 are covered by
the heat radiating plate 32 and support portions 32a, amalfunction
of the ICs 38 due to light can be prevented.

It should be noted that in the present embodiment, in place
15 of the sealed assembly, an optical modulation element may be

mounted to achieve cooling the optical modulation element.

Ninth Embodiment
Fig. 11 shows a ninth embodiment of the present invention.
20 An optical transducer 40 shown in this figure is the same as the
optical transducer shown in Fig. 5A, except in that an optical
modulation element 42 and wire 44a of a printed wiring board 44
are connected by a wire 46.
By means of this, since the optical modulation element 42
26 and wire 44a are electrically conducting, charged electrical
potential on the optical modulation element 42 can escape to the
wire 44a. Therefore, it is preferable for the wire 44a to be at

ground potential. Alternatively, when the wire 44a is at a certain
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potential, the potential of the connection portion of the optical

modul ati on el ement 42 can be set to the certain potential. I t
shoul d be noted that in the present enbodi nment, in place of the
optical nodul ation elenment 42, a seal ed assenbly nmay be 5 nounted. In
this case, a base nenber of the sealed may to be forned of a
conductive material, an el enent having an optical processing function
and the bagetaReber, BhE p&:&ﬁ@féi b¢Ahy c%ﬁﬁ@@%&@ﬂ pcﬁaﬂﬁon of ﬁﬂ@oB@i@aﬂEﬂber
and wire may be connect ed by a wre. Tent h "Enbodi nment

Fig. 12 shayguPatfoH he st nENtcaf bteheeﬁr eseBhel B¥LPAi®PotentidIN Opti cal
transducer 50 shown in this figure has the optical transducer shown in

Fig. 5A, to whicit ahbtall badioalsdgh#t direthe preserntsemabbaihedt , i plaeat
radi ating plate 52 has excellent heat 15 releasing properties and is

el ectrical by thadysticy] mdlliatibnxellement 42, aa wealieell asisembdybmaydbé4.
In nore detail, the heat radiating plate 52 is attached to I Cs 62 and
an optital mounivedt iTontkiecase, 62 bakeauapbamn ofidites sealed mayobowe tormed
thermal 'y conductive and electrically conductive. 20 Since the adhesive
60 i s therofild gondndtitve watexdadl ,fam@lemnentdiaving agopicsdnprgedssng he
heat radiating plate 52, thus achieving cool i ng At the
extrem ti efueetior anshitheabinaeimgubammaysbe g}.ecgtppélcally sonngesedppdndng

t he prlnted mnrlng board 54 are forned support 25 portions 52a. Wth the

support of tRRRISSUMPIT oK iW6i%e B8y, bengonnected by radfiteng plate 52 and
printed w r| ng board 54 are fixed toget her, by neans of screws 56
passing through the heat radiating pl at e 52 and printed wiring board
54, angh nubgn e ERYAENG © the 26

Fig. 12 shows a tenth embodiment of the present invention.
An optical transducer 50 shown in this figure has the optical
transducer shown in Fig. 5A, to which a heat radiating plate 52
is attached. This heat radiating plate 52 has excellent heat
15 releasing properties and is electrically conducting, and is fixed
to a printed wiring board 54.
In more detail, the heat radiating plate 52 is attached to
ICs 62 and an optical modulation element 64 through an adhesive
60 which is thermally conductive and electrically conductive.
20 Since the adhesive 60 is thermally conductive, heat from the ICs
62 is conveyed to the heat radiating plate 52, thus achieving
cooling.
At the extremities of the heat radiating plate 52, on the
surface opposing the printed wiring board 54 are formed support
26 portions 52a. With the support of these support portions 52a, the
heat radiating plate 52 and printed wiring board 54 are fixed
together, by means of screws 56 passing through the heat radiating

plate 52 and printed wiring board 54, and nuts 58 engaging to the
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screw 56. Further, the screws 56 al so pass through wires 54a
f or med on the printed wiring board 54. Then by neans of the heads 56a
of the screws 56 and nuts 57, the printed wiring board 54 and wires 5
54a are clanped, and the screws 56 and wires 54a are electrically
connected. For this purpose it is a prerequisite that the screws 56
are conducti ve. By neans of this, the optical nodul ation el enent
64 and t hegcrew %6 es 54a can be electrically connected. In other words,
the 10 optical nodulation elenent 64 and conductive heat radiating plate

52 are el ectri cahiptirarnedicedctewdUnd dlw paBeUEhryggiRiassV6460formed and
the heat radiating plate 52 and wires 54a are electrically connect ed

t hr ough t hen colel ust imeed wriihgbboard 54. Then Byy mesdiss @ff tthies headst b6ati on,
charged electric potential 15 on the optical nodul ation el enent 64 can
escape to dheche sesewd 6 and nutlses2f ahe, printed piefingddard b4 damiewiress 54a
to be at ground potential. Alternatively, when the wires 54a are at a
certairh 5S4apateenlampedt ndshens¢dws b6t ard comescbtameiiechrotal hy

opti cal nodul ati on el ement 64 can be set to the particular voltage.

20 Pereecied. tFon hhiprpwaasedbols e prereguisins Wiat fdessesans

56 and nuts 58, the heat radiating plate 52 and printed wiring board
54 are forpRdREe ¥RAUAt¥Ve+t he nmechanical strength is i nproved, and
the reliability upon strength is incregsed. The heat radi ati ng pl ate
52, as shown in BY geans of3dis,khe aptdoal pedulaion ghemeptcbd and ghe
printed wiring board 54, therefore, e heat releasing area is

e eased Wiiee (FEA nedh' Pel Sxerheica Y higected. | fn (PEHEP fotdey tne
Therefgre, even W thout form.ng fins,aor the like a sufficien eat
ol easith PeErbReASTEEGhqiPhaal $ dind EFpdidEive neatradiad figBlake

21 . 52 are electrically connected through the conductive adhesive 60,

and the heat radiating plate 52 and wires 54a are electrically
connected through the conductive screws 56.
By means of this construction, charged electric pbtential

15 on the optical modulation element 64 can escape to the wires 54a.
Therefore, it is preferable for the wires 54a to be at ground
potential. Alternatively, when the wires 54a are at a certain
potential, the potential of the connection portion of the optical
modulation element 64 can be set to the particular voltage.

20 According to the present embodiment, by means of the screws
56 and nuts 58, the heat radiating plate 52 and printed wiring
board 54 are formed as one unit, the mechanical strength is
improved, and the reliability upon strength is increased. The heat
radiating plate 52, as shown in Fig. 12, has substantially the

25 same size as the printed wiring board 54, therefore, the heat
releasing area is increased, and the heat releasing efficiency
is also improved. Therefore, even without forming fins or the like,

a sufficient heat releasing function is provided. Further, since
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the ICs 62 are covered by the heat radiating plate 52 and support

portions 52a, a malfunction of the ICs 62 due to |ight can be

prevent ed. It should be noted that in the present enbodinent, in
place 5 of the optical nodul ation el enment 64, a seal ed assenbly nay be
nmounted. In this case, a base nmenber of the seal ed assenbly may be
formed of a conductive material, and an el enent having an opti cal

processi ngnkunes I@la@@dcw@r@@w Hﬁ@t}%aﬁ"f&)id@hﬁtln? Opled&c%al &fd |stipport
conducting, and the base nenber "and wire may b connect ed.

The presepbritiv@st 528, canm@efuhéeiyn appl tiesl Bs 6 2MIHY iHr0 1ight tca@be) ogy
for display devices using |ight receiving el enments such as

phot odi odeseviengketd.em tting el ements such as semni conduct or | asers, or
| i ght nodul ating el enents such as liquid crystals or 15 reflecting mrror
devi ces. It should be noted that in the present embodiment, in place 28
5 of the optical modulation element 64, a sealed assembly may be
mounted. In this case, a base member of the sealed assembly may
be formed of a conductive material, and an element having an
optical processing function and the base member may be
electrically conducting, and the base member and wire may be
10 connected.
The present invention can be widely applied as a mounting
technology for display devices using light receiving elements such
as photodiodes, light emitting elements such as semiconductor

lasers, or light modulating elements such as liquid crystals or

15 reflecting mirror devices.
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[ AVENDED CLAI M 1] 1. A method of mounting a-seared assenbly on a
nount i ng substrate, conprising: a step of pr @gﬁm@@amd
seal ed assenbly, formed in projecting 5 form havi ngTs g r
fixed to a portion of a base nenber in such a way ' " rom
sai d base nenber, and carrying out optical conversi passi ng
t hrough said sealing menber ; a step of form ng an opening
portion in a portion of said 10 nmoupiaigssubstrate having a wire on one
surface, and providing a conductive junction portion on a surface of
sai d base nenbef., A merhodi off Swthisian) | 89 seanedr dssdnibigd; Baing of

a step of disposing at |east a part of said sealing nenber fromsaid
one surfapgogbcsing foumtamd Isathivig & sealtihignmembdr fibxedern iy poarttiomn, and
connecting said conductive junction portion to said wire on said

mount i ng ofbsthasteemember in such a way as t6.prijeatefhonl sefidibase imegberseal ed
assenbly of claim4, wherein said I1Cis nmounted on said nounting

subst r &t e olpy at meustiieg substvabect¢ampmistingt as sai d seal ed assenbly. 5
6. An optical transducer conprising: _ an optical nodul ation
conponent havi ng stepetfi previding @anopeBing HAytdONokn & pegtaphi efsaid

nodul ati on conponent nount ed with an active surface facing a nounting
surface ofmogatdngosweskeate, angpxevading hgondyctive JupchipmRaid1on
substrate on which said optical nodul ation conpgnent s nounted, said
mount i ng SBoatFHERRIRGI§aAA Rammegber oupgide ff sal nS%"f‘Je’a“‘Jé‘Eﬁ $Td whol e
active re%g%n perform ng optical

10 with at least a part of said sealing member positioned within
said opening portion of said mounting substrate, a step of
connecting said conductive junction portion to a wire on said

mounting substrate.

15 2. The method of mounting a sealed assembly of claim 1,
wherein at least a portion of said sealing member is formed of

a material allowing light to pass.

3. The method of mounting a sealed assembly of claim 1 or

20 2, wherein an IC used with respect to said sealed assembly is
mounted on said mounting substrate by direct connection of a
conductive junction portion to said wire of said mounting

substrate.

25 4. The method of mounting a sealed assembly of claim 3,
wherein said IC is mounted simultaneously with said sealed

assembly.

I
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conversion of said active surface of said optical nodul ation

conponent. 15 7. The optical transducer of claim®6, wherein
said optical nodul ati on conponent is a seal ed assenbly; sai d
seal ed assenbly has an airtight sealing construction by virtue of a
seal ing nenber being fixed to a portion of a base 20 nenber, and a
conductive junction portion is provided on a surface of said base
menber outside of fﬁédmé@ﬁ%drﬁkrﬁﬁﬂﬁ%lné”Hjsealed assemM1y oF c1@3f 43 part
of said sealing menmber positioned wth sal d openi ng portion of said

mounting gHBeEiAlSiSacdi € Midd/'8n said inblﬁﬁi:hﬁg fffidtreitd byCceweaed to a
W re on said nounting substrate. 25 The optical transducer

of cl ai m eofheétivhichétod@ &8said sdletemstmbdyepti cal nodul ation

conponent and an inner wall of sai d opening portion of said nmounting
substrate is filled with 30
resin. 9. The optical transducer of claim®6 or 7, wherein on a

surfack of sai déwoAntopicaibstrasHudear e:oa@irdsdpgi'cal nodul ation 5
conponent is mounted, an | C used with respect to said optical
nodul ati on corrpanenbpt:scabnmdmlhtinmugim@oamducthmqgun@n oeptical

portion. 10. The optical transducer of claim9, wherein on a
surface ¢Conykersapd fenetion, sifist optdcpdl vadehation, CW%&U@W is

provi ded. ) ) ) ) )
with an active surface facing a mounting surface of said mounting

substrate; and
10 a mounting substrate on which said optical modulation
component is mounted, said mounting substrate having an opening
portion in an area facing a whole active region performing optical
conversion of said active surface of said optical modulation
component.
15
7. The optical transducer of claim 6, wherein:
said optical modulation component is a sealed assembly;
said sealed assembly has an airtight sealing construction
by virtue of a sealing member being fixed to a portion of a base
20 member, and a conductive junction portion is provided on a surface
of said base member outside of said sealing member; and
with at least a part of said sealing member positioned within
said opening portion of said mounting substrate, said conductive
junction portion is connected to a wire on said mounting substrate.
25
8. The optical transducer of claim 6 or 7, wherein a gap
between said optical modulation component and an inner wall of

said opening portion of said mounting substrate is filled with

. AR




11. The optical transducer of claim 10, wherein said opaque | ayer is
of the same material as a layer of said wire on said 15 nounting
substrate. 12. The optical transducer of claim9, wherein on a
surface of said nounting substrate opposite to a surface on which said
ICis nounted is fornmed an opaque | ayer overlapping with at |least - 20 a
portion of said IC 13. The optical transducer of claim?9,
wherei n i pakdqg, of sai d nmounting substrate below said | C, an opaque
| ayer i s provided. 25 14. The optical transducer of claim 13,
wher ei n sai d opaque | ayer is of the same material as a | ayer of said
wre of said nmounti ng substrate.
31 9. The opbicdbetepsdtder rahsalugiar 6forcl7gi Mhreiheoba @ a
heat radiating plate is adhered to a surface of said I C opposite to
a surf ace sarfabectf Said moanting subisitrate shéoe add opthcal modulkftiohhe
optical transducer of claim9, wherein a heat radiating plate is
adher el t compiotenpt isaimountied at annIConpadenith respect to salid ofttdcedti cal
transducer of claim9, wherein a heat radiating plate is adhered to a
surface ofrodiaildticnoppuponent ds connested ddrarghviai condadiye rismncdrioport i on
is formed and to said optical nodul ati on conponent.

portion.

10. The optical transducer of claim 9, wherein on a surface
10 of said mounting substrate below said IC, an opaque layer is

provided.

11. The optical transducer of claim 10, wherein said opaque
layer is of the same material as a layer of said wire on said

15 mounting substrate.

12, The optical transducer of claim 9, wherein on a surface
of said mounting substrate opposite to a surface on which said
IC is mounted is formed an opagque layer overlapping with at least

20 a portion of said IC.

13. The optical transducer of claim 9, wherein inside of

said mounting substrate below said IC, an opaque layer is provided.

25 14. The optical transducer of claim 13, wherein said opaque

layer is of the same material as a layer of said wire of said

R RO

mounting substrate.
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18. The optical transducer of claim 17, wherein said heat radi ating
plate is fixed to said nounting substrate. 15 19. The optica
transducer of claim6 or 7, wherein a surface of said optical

nodul ati on conponent ot her than a nounting surface for said nounting
substrate, and a wire on said nounting substrate are electrically
connected. 20 20. The optical transducer of claim 17, wherein

sai d heat §8di @hien fp%%faq S ARRIcRE E a&latﬁn be, elgeteifakl heat
conducti ng to a surface of said optical nodul ation conponent opposite

to a raayating puataces fadnssdd PN surEasBbstrsded ENbpposiltecto cal |y
25 connected to a wre on said nounting substrate.

32 a surface on which said junction portion is formed.

b 16. The optical transducer of claim 9, wherein a heat

radiating plate is adhered to said optical modulation component.

17. The optical transducer of claim 2, wherein a heat
radiating plate is adhered to a surface of said IC opposite to
10 a surface on which said junction portion is formed and to said

optical modulation component.

18. The optical transducer of claim 17, wherein said heat

radiating plate is fixed to said mounting substrate.

15
19. The optical transducer of claim 6 or 7, wherein a surface
of said optical modulation component other than a mounting surface
for said mounting substrate, and a wire on said mounting substrate
are electrically connected.
20

20. The optical transducer of claim 17, wherein said heat
radiating plate is adhered so as to be electrically conducting
to a surface of said optical modulation component opposite to a
mounting surface for said mounting substrate, and is electrically

25 connected to a wire on said mounting substrate.
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