o €3eBL6TBN Title of the Invention Specification [000.] Method and Device
fo ressi ng Wrkpi ece Background of the Invention [00D2] The invention
rel"ates to inproved nethod and device for pressing a work

particularly to nethod and device for heat-pressing a wor kﬂﬁmmm mw Iﬂs
nuftl-Iayﬁnwmmmmmmmmmwnapplylng heat and pressure sinultan

[ 0003] A board suclgpacifiicadtebnM ri ng board ( PWB)Gojoe*
general |y manufgeikeir ed by heat-pressing a plurality of vertically stacked
menbers such as plurality of circuitry menbers and prepreg nenbers inserted
bet ween the respective adjacent pair of circuitry nmenbers. [0004]

Heat - pr esgi 8flel 6Ff0€RE8r ahirgn€abni ed out by enpl oyi ng a pressing device
having a parr of opposing heating platens, one of which is a=ranged to be
driven toward and away fromthe other one. [o000s] Practically) a stack of
circuitry menbers and prepreg menbers is prepared and placed between the
pair of heabbRg Pl aligRfcHOaRE BeFich eI GRe WS p1ddding 1 1. T
heat - pressing process, the tenperature of the heating platens is controlled
such that the resin conponent of the prepreg nenbers is substantially

| i quidi zed for a predeterm ned period of time to thereby bond the adjacent

C|rCU|tryngggfbﬁnangfuehgeIﬁbgnga%nstacked nmenbers together to forma
multi-Ia 0006] As a printed wiring board

manuf actured as above is required to have uniformthickness, heat-pressing
must be carried out with heating platens having high surface

[0002] The invention relates to improved method and

device for pressing a workplece, and more particularly to
method and device for heat-pressing a workplece such as a
multi-layered board by applying heat and pressure
simultaneously thereto.

[0003] A multi-layered board such as printed wiring
board (PWB) 1is generally manufactured by heat-pressing a
plurality of wvertically stacked members such as plurality‘.
of circuitry members and prepreg members inserted between
the respective adjacent pair of circuitry members.

[0004] Heat-pressing is generally carried out by
employing a pressing device having a pair of opposing
heating platens, one of which is arranged to be driven
toward and away from the other one.

[0005] Practically, a stack of circuitry members and
prepreg members 1s prepared and placed between the pair of

heating platens to be heat-pressed therebetween. During



flatness. On the other hand, a printed wiring board is recently becom ng
*thi fher and thinner due to the demand for producing conpact electric

devices in which a printed wiring board is to be installed. For exanple,

the thickness of a printed wiring board to be manufactured, is |ess than

100 ~,m and in this case, a heating platen nust have the surface flatness

variation,of .less than LOwn _ [00Q 7] _If the surfaces of the heating

pl atens dBeRETPESES BFE & itéﬁﬁ}?ﬁﬁﬁ??ﬁﬁﬂFﬁb etBRAPRAYERHel ativel y

| arge undul ation, .the pressure exerted fromthe heatin | at ens on_the

print ed mPhP%Bnﬁo&Fd°ﬂ£§§§§ (ﬁﬁ?qrﬁ??ﬁiFR%dF%@+?nﬁ°%5§?ﬂ?t88§ht98riance

in the pressure results in thickness varjance of the_pressed printed wiring

board. | nPE8AFEROREMESES ISh AURF (At +Y pktFRttiseR EPFcBitry nenbers
occurs at |ocations where the pressure Was insufficiently applied. 2 dr
(0QV8] | nPagdEtrEAINeG RSy ©F Jridugi Fr) therely beré thecmrdlacersl oyed

| arge heating platens in order to sinultaneously press a plurality of
printed WFAERYIBEAr AemPeIshanst agsh iRy dberehe ontadkr@d vaembarace t he

realization of the required flatness of the heating platens becones nore
di ffi cul t tREeKNLHe & %@qﬂh@ Wil t i HayaredrpointRd céirieg pheardd wiring
boards, i.e. boards having | ow thickness uniformty and/or poor bonding
property) [A0861i ncr &ss@s PICCET] wWiringdroand avanvtackunedyvas dabeves, it
has been proposed to enploy a cushion -nenber, to be placed between a
wor kpi ecelgndeguised A Hameemnidiamm dthickness, pagprt-pressing must

be carried out with heating platens having high surface

flatness. On the other hand, a printed wiring beoard is

recently becoming thinner and thinner Aue to the demand for

producing compact electric devices in which a printed

wiring board is to be installed. For example, the thickness

of a printed wiring board to be manufactured is less than

100 um, and in this case, a heating platen must have the

surface flatness variation of less than 10 um.

[0007] If the surfaces of the heating platens do not

satisfy the condition mentioned above and have relatively

large undulation, the pressure exerted from the heating

platens on the printed wirlng board varies across the

printed wiring board. Such variance 1in the preésure regults

in thickness wvariance of the pressed printed wiring board.

In addition, poor bonding property between the circuitry

members occurs at locations where the pressure was

insufficiently applied.



has a small surface roughness and snmall deformati on on one side of which
*hardly affects the surface roughness of the other side. [0010] Materials
used in such a cushion nenber, however, have extrenely | ow thermal
conductivity conpared to the heating platen. Such |low thermal conductivity
requires longer heating tinme and results in | ow productivity. Sunmary o the
I nvention ] It is therefore an.object of the invention to provide

i nproved ﬁé8ﬁ§§ and *Fef tﬁ@P o e FRPYRr BT R NG DY £°oF Eﬁﬁ?ying
uni form pressure over _.a wor kpi ece 3 r irrespective the | evel of flatness
of a pres§Pﬁﬁn§§ﬁT§8Q;°P@§1§FWQ?iQ$Q$ﬁﬂ9u§l§) R tEHOXIRE i ¥Rention to
provi de i nproyed net hod and devi ce for, pressing a workpi ece capabl e of

appl! yi ng gﬁﬂP&FﬁPﬁP@é&df@‘@@éraaH&HQGﬁ¥ﬁ%aQ#rQﬁﬁﬂﬁﬁq\ﬂ?W#ﬁgé? 2L a
pressing surface. [0013] It is a further object of the invention to provide
i nproved R¥t RB& RXGSFFidc OPEFRLHOR - HAENSHy &Ik it FeabbiAblen

appl ying uni form pressure over a workpiece as well as of effectively
heati ng a%hoitkgi Feguipsdi FLlateesd af tthaheabad REatens iPREFRESDN, a

met hod for pressing a workpiece with a uniform pressure across the -

wor kpi ecemi°§epﬁié$ifg€éll.ltl Withy $heeHde Hherensi e Iwbes ¢%Hcated on the
pressing surface of a platen. Then a spacer thicker or deeper than the

wor kpi ecede§egrtaved PRdSited tHE RS Bfasds . Thee sRRATAS hPFEg ekPBy t he
platen to define a gap between the pressing plate and the workpi ece. Then,
a liquid Ehjeknegsnadlformddy ﬂﬁ@/}ﬂratm?%tgﬁpﬁqr@%r@%ﬁﬁw ALSQY s
pressuri zed such that the pressing plate bends toward the workpi ece due to
the pressdnereRsei®e |iquid | ayer and thereby presses the workpiece. Since
the liquid |layer exerts a uniformpressure over the pressing plate, the
pressi ng PRAOEIappl ilds oxaeF ftor Avies dihee aRasre tqf&fqmﬂ(:pijéég?ai 0 &3 Thus,
the platen can keep contacting the spacer and the di stance between the

pl at en anarp@@sﬁngQ(gmplpy a cushion member, to be placed between a

workpiece and a heating platen, such as a kraft paper that
has a small surface roughness and small deformation on one
side of which hardly affects the surface roughness of the
other side.

[0010] Materlals used in such a cushion member, howevef;
have extremely low thermal conductivity compared to the
heating platen. Such low thermal conductivity requires

longer heating time and results in low productivity.

Summary of the Invention

[0011] It i1s therefore an object of the invention to
provide improved method and device for pressing a workpiece

capable of applying uniform pressure over a workplece



r remains constant while the liquid is being pressurized, which prevents
the pressing plate from breaking due to too nuch bending toward the
wor kpi ece. [001b] According to another aspect of the invention) a pressing
met hod is provided in which a workpiece to be pressed is |ocated on the
pressing surface of the platen and a cushion nenber is provided between the

pl aten and A gl Ghe E@v&ﬁ%&f Of JEHDEE | EcéggféséiﬂﬁiTﬁuS}Ea%@t es

joined to each other to forma seal ed space therebéetween. e seal ed space

[ 111 ed g1 QUISk 16 TRl |GUAEEL e enh 00AYEnTIER) (hEcBlED | <

forced towards 't he workpi ece suc at the workpliece 1s press

cushi on "Rloved Ridi® P UL JETESE pPestih da%éfk%%glf%dgskgﬁlgusm on

menber applies a uniform pressure across e workprece. ronally,
vor kpi cco e PORAY T e Bdedlets BHUETR FORCLRDS e ERgRsbeTRg 11
| pLer oot ahe, Wigle O i dlebl susbeng, (e ourface of the ver ki ece vhen
2 plural (1O En. vor v LENNEES JBYepE S8 Y A B P Yol the

Dressi N9 SHISAGE, Y 16, dd Wb bl SB3V10e Por deL0BOLLTURG! ! eF Medi at &

pl at es nerntione In enlfarging the areat e~cushi on

ot her - adisa ey iceHdR A B M AT R EE KB 36 K v O Ul 0eing &
ok SO U ST UL RLOLS ADECIRE'D RERCBRMeS BT eesl 00,
o e se e RS AE bl LR o S RIEoL R iy
Lo ane kA BB L LEGR bobosiertioticine |
the Forcel, gy f8eS PIHFALA. e Lhel fetRUE! &THELLEEG! BLERS! $achanged

located on the pressing surface of a platen. Then a spacer

thicker or deeper than the workplece is placed beside the

workplece. The spacer is presséd by the platen to define a

gap between the pressing plate and the workpiece. Then, a.-

liquid layer formed between the platen and the pressing

plate is pressurized such that the pressing plate bends

toward the workpiece due to the pressure of the ligquid

layer and thereby presses the workpilece. Since the liquid

layer exerts a uniform pressure over the pressing plate,

the pressing plate applies a uniform pressure over the

workplece.

[0015] Thus, the platen can keep contacting the spacer

and the distance between the platen and the workpilece



,constant pressure of the liquid |ayer irrespective the surface geonetry of
the platen. Therefore, the force exerted on the pressing plate by the
liquid |layer is constant across the pressing plate and, as a result, the
pressure applied an the workpiece fromthe pressing plate becones uniform
all over the workpiece. (0029] The pressing plate is a thin plate so that
it bends xemadnisheonstfante wifildethwrkigere dsirbeingrppessgrigpaionally,

t he workpi ece side of the pressing plate is finished in a mrror snooth
state for waiTen! Drevenact tiRl Weskdiity N EE6¢ NGréh abLeddnghauwotptese. 6
[0024] In sone cases) the platen is a heating platen heated to a

t enper at upRichUblendiewy dowdiehttHderoKkpaese to a tenperature required for
heat - pressing. In such case) the liquid layer is preferably a | ayer of heat

cenduct i vifloy1@i)l . SireRAdind et éﬂ@e}séﬁragﬁbécbaéf hteé DedbneeBAYChI Vity,
the heat of the heating platen is effectively transferred to the workpi ece.

Ther ef or € phR@ MK AR CAB Ba-dieRicd 1 dhbbRrd &éfﬁ%ﬁé‘éetﬁésbéhe time

required for the whole pressing process is reduced. t00251 Optionally, the

pressi ng EJr%fs%eidS 1¢etifhally d’fP‘*EHéa%f_@séﬂgg pé@i-f&‘céuﬁe fﬂ@tpgaﬁgﬁce s

defined therebetween. The space 1s utilized to formt Iqurd layer by

filling thesSRAcRHildh 'tniegcﬁe%d i?)é“epﬁ@féé’& %&Ewéé&?oﬁég;‘bﬂa{%ﬁ't ﬁgcti' ’E?%Qe

space is preferably contr y ‘a pressure contr suc

exanpl e, &%gﬁ?%%%qr pf édé%i'drﬂ%éi‘r%'érrfﬁéféd@é"%’uﬁr@ eraf'eppgg&ei ece is

pressed. I'n the above case, e press nmay I nc e a spacer

for keepi rﬁ%itn%% oS AU o&?{:‘ré]}.‘gagg: :W V\kﬁéifé’d aé‘ﬁaéé‘etﬂ%.@%ﬁgtggéhf‘g the

pressi ng. “The spacer 1s a plece side o aten and

sustaino e Mesh (il dooUardnd N IPTIGUERE SYChothad fghedrance o

f
defined between the pressing ate a pi ece when t Iquid |ayer
i's not prqgsieyd zed. The clearance is defined to have a size small enough to
all ow the pressing 7 ro.i

[0017] Then, the platen is forced towards the workplece
such that the workpiece 1s pressed by the cushion member.
Since the cushion member is filled with ligquild, the cushion
member appllies a uniform pressure across the workpiece.
[o018] Optionally, an intermediate plate may be providéd
between the cushion member and the workplece before the
workpilece is pressed by the cushion member. The
intermediate plate may be bendable along the surface of the
workpiece when the intermediate plate is pressed against
the workpilece.

[0019] Alternatively, a stack of workplece may be formed
by alternatively pilling a plurality of the workpieces and
the intermediate plates and placed the pressing surface of

the platen for pressing.



plate to bend by the liquid | ayer and press the workpi ece when the liquid
*layer is pressurized. [0027] The pressure controller raises the pressure of
the liquid such that the pressing plate bends and presses the workpiece
only when the platen is sustained by the spacer. Further, the pressure
controller raises the pressure of the liquid up to a predeterm ned | evel
that i s ndt00R0dat er Theardntermaddahen pratess rren btopédt apovanaaspsys The
pressing plate bends towards the workpi ece when the liquid is pressurized.
However, &do leadgrainchdaheoratigd dimthethe oresh bbmvrenber sagn sékedt the bend
of the pressing plate is restricted to a snmall degree due to the snall

cl ear ance uvanid onine pnessivage cof tthve womepiee pl at e caused by hi gh pressure of
the liquid layer is prevented. [0028 In sone cases, the pressing device

i ncl udes 4 o®2ddsur e Aaaminddingertacapitther caspett odf t tire piwvesntbonf t he
liquid |layer, and a backing plate joined to the pressing plate such that a
space i s dafereed s lpocatidtadeen . defnices pxoe psessingdavwobkpiligued wboichrmt he
liquid |layer. The backing plate is detachably nounted to the platen so that
it can be heecleandet dro getiatyl eV tdwd dts ptles siokplete awd nedptéesehg. The
backing plate includes a conduit that is in conmunication with the space
and an opgliate fprowided betiakm tHd areaén t ved belcki worpbhéee dliehopeni ng
is connected a to the pressure controller so that the pressure of the

i quid | ayratcahdavcaxiiiedld ek B 4A |y t tice apoass Trgeplite PhHesSi ng
device may be configured such that the space is formed when the liquid is
pressuri zathe platEredsi efovaeddwam )tivdibwerkbbespace di sappears and the
pressing plate beconmes in contact with the backing plate when the pressure
of the |lidquoR2ls redudadhel dvaytdre fu efietmadi hetivéew ethe [ BOSOS 1 4Pt i onal |y,
a groove may be forned to the backing plate at the surface facing the
pressi ng plaite add cthed platexonTiini<aliquidv 1dyéhet camsifiets t therbyrce t he
liquid into the groove. The groove nay be formed in a grid pattern

ext endi ng fae phdes iy fane wirkpiedmckrog thatelsten hed tihe pressingui ckly
spreads over the backing plate and the liquid layer is forned in a short
tine afterplidte.) iMidihd aysy tragemisssio oslE €WO3Hdrdbperehs heoptaten is a
heati ng pl aten, the backing plate is nounted to the platen such that the
surface fagtdifddiemplieLiguid Topdnctrémetioad phateont hat chéggédatood t he
heating platen is efficiently conducted to the workpiece. (0032] In sone
cases, thedqissa ot 0| tiiesl tquid r Leafet herpéspessiva prér of the
pressing plates, and a.pair of the liquid | ayers. The platens, pressing

pl ates andsurfHddl denitr@IcE afiangbdc é®. STNSinG Ebr@Ndtips eposréde wor kpi ece
between the pair of pressing plates so that a 9 uni form pressure can be
appl i ed owaterdtdd i dse Prddwln®rkpaes cby [ 00831 1quisonByenses, the
pressi ng device conprises a cushion nenber which carries the pressing plate
and an addidrisngit pldiass Tt ascbdd gl pphté candy adeapressipg phate are
joined to each other to define a seal ed space therebetween. The seal ed
space is foddshimé tdppicet ori otHOrwoteLdd€UE toh ayies . pddes Lg hpDateenber is
| ocat ed between the platen and the workpi ece such that the additional plate
faces the pdadnedls aitch #d¥en R ES Shwélr PEIRS ewdBSSe&le Wor kpi ece. During the
press, pressure is applied fromthe platen to the workpi ece through the
cushi on mergpza) Si Nognd RerddSin@pI@p@eis| ActNdgspiheel sQutHatayer, uniform
pressure is applied across the workpiece even if the surface flatness of

the platemdsad ABddy e | A\kface of the workplece during pressing.
Optionally, the workplece side of the pressing plate is

finished in a mirror-smooth state for smooth contact

between the pressing plate and the workpilece.



,[00341 \Were the platen is a heating platen, the sealed space of the
cushion nenber is filled with heat transfer oil so that the heat of the
heating platen is efficiently conducted to the workpi ece during the press.
[0035] In the above case, it is preferable to formthe pressing plate and
the additional plate froma material of high heat conductivity such as

metal . It [G024F0 Prid eschd ecddad , t t8e WL KRPERCEsShdBegk 1hBe pRE®SR NY Pl ate
is of a mrror finished surface so that the pressing plate goss not scratch

the wor kpiesgr sWirtdda PEamsSé rWtuld sufPD80antheosSaahedthBagS iR R fror med
by wel ding the pressing plate and the additional plate along the entire

peripheri es ﬁ%ﬁ%ﬁ%ﬁtui@qggﬁuf¥é&rﬁ@iiH@éivp%@ﬁS@H@hi@H gaBhRetadRy iRl ude a

spacer | ocate etween the pressing plate and the additional plate to keep

the pressigypl @t Lapebsig f@féﬂaﬁiﬁtaaﬂ_!}%éi‘ebfbﬁeh'ﬂcgl:%gl&ﬁctt%i% gy4hat

can be utilized to press the workpi'ece. e spacer nmm SO servé to keep

the addi ti®igle PLIRE EnhSaPSEANLALL y%fl.i Hhas Tﬁggﬁpﬁgﬁi HBMG{IHE?P;%Z?Q"FJ Ot o

keep the pressing plate and the additional ate substanti a

each ot herheJ@eofpﬁ?grh@Q@frg%g@?/apgnafsaQEEL@E%gE eErQﬁ%Q?r@B s rim

and a lower rim The upper ower ri1ns nmay be respectirvely welded to the

oy e551 10 el Sya0ft e o onal. plab Sk oLIL! D68 8RR, 10O

above hentl one ase may € a pair of the

above descglil@fp %’Lﬁ‘é e:%ﬁd ﬁﬂgs aﬂp@i %@é b%gg?fggxegg?sgﬁgb‘ggo hi on nenbers.

S
These pl atens and cushi on nenbérs range 0 sandw ch and press the

mnrkpiecedgg%ggﬁéht$$ﬁé§géc#gtfggw%§€:nnnbers. [0039] Optionally, the press

may inclu : er nedrate During pressing of the workpiece,

E Ei ot o, § ?ﬁ%%#ﬁ%?&%%ﬁé RESEaPugi é%%‘csﬁggtﬁéggﬁﬂﬁﬁéﬁcﬁég&?e;ﬁd
s _d . !
pr 2£§3°§ﬂ%§l¥€€§%h€%&*}e éﬁﬁfﬁ*ﬁt%ﬁﬁe?ﬁ% 3 aﬁ%%ﬁ%%fé%f?—%gﬁﬂi first or
[ ' ' ' ' . [ 0040
Prefer RS0 Rrderke JF Sl oy 59%ﬂ?%ﬁéﬁiﬁéﬁﬁ%méﬁﬁa@isﬁsgf e surfate
. i “Ehotgh-vE . !
or ef fereaﬁ?;f#hee Sy kg | 658 ol S VREAT I8Ranc Fob [DERBRRES Sthlh” ' °
pr e . .
nventi on TR0 RS Gt TERETRNG E e rPERERRaETE PaBea Rl b el £0°T

drant ngs. e dtcl c L0040, B %oy dn SEHERRt LGl Ly alons Bsopliguiali gp of 2

press of odrmen rmveht T on; oWs "a
hor | 200t 2l 8¢} QUAk ¥4 WALl 8 AP FnDF2thB%WBLR £008" 18 "GrBEGEE, SO 1
[0026] In the above case, the press may further include
a spacer for keeping the distance between the workpiece and
the ﬁlaten during the pressing. The spacer is arranged to
the workpiece side of the platen and sustains the platen
forced towards the workpiece such that a clearance is
defined between the pressing plate and the workpiece when

the liguid layer is not pressurized. The clearance is

defined to have a size small enough to allow the pressing



(0043] Fig. 3 is a sectional view of the upper hot plate and an upper

“pl aten cover fastened thereto, taken along a line I-Tin Fig. 2; [0844]

Fig. 4A through 4C shows a procedure to press a printed wiring board by the
press shown in Fig. 1; [0045] Fig. 5 schematically shows a configuration of
a press of the second enbodi nent of the invention; 12 [0046] Fig. 6is a

hor | Zont &1 pBEEL ! £B%eitd oy OLn@" 1RATH BEFe A L O Sad10Wn i 1

Fig.5; onta Ctional V|em/o an upper  pl at en

secti 022| t"s‘?e*?vrﬁﬁé FEBaTaEbs: 4H PSP rsasted o the upper heating
glhg;t/\gn% h;aton%l gapgt '?%%1 gfegls‘ﬁjfesgon?kgltlﬁl r%og%tg?%dl | ntp%_%ssc,_{ll%gn;tﬁglni iyon
o shovi ng S Eubhishe nEithr ChrEcthngPaestiBl dnedel Beod At SRR, and
10 shovi ngt2e cYERRRtERRrERLyuifien FBeabyatel: 1an3ae oo & dharember
shown in Fgﬁﬁcerl Further, the pressure controller raises the

pressure of the ligquid up to a predetermined level that is

not greater than the maximum pressure the platen can apply.

The pressing plate bends towards the workpiece when the

liquld 1s pressurized. However, as long as the conditions

mentioned above are satisfied, the bend of the pressing

plate 1s restricted to a small degree due to the small

clearance and the breakage of the pressing plate caused by

high pressure of the ligquid layer is prevented.

[0028] In some cases, the pressing device includes a

pressure controller adapted to control the pressure of thél

liquid layer, and a backing plate joined to the pressing

plate such that a space i1is defined therebetween. The space

is £illed with ligquid to form the liquid layer. The backing

plate is detachably mounted to the platen so that it can be

exchanged together with the pressing plate joined thereto.

The backing plate includes a condult that is in

communication with the space and an opening formed at a

side surface of the backing plate. The opening is connected



Det ai |l ed Description of the Enbodi nents (00521 Hereinafter, the enbodi nents
"of the invention will be described with reference to the acconpanying

drawi ngs. [04531 (First Enbodinment) Fig. 1 schematically shows the
configuration of a pressing device 140 according to a first enbodi nent of
the 13 I nvention. [0054] The pressing device 100 has a pi ston-cylinder

mechani smtb0Z e Prierdure adRiddNErlFe tHat thaBrdfdardhesptaton-cylinder
mechani sm 102 includes a cylinder 106 and a piston 108 |ocated within the

cylinder 1Qgui@ Slayded Wardkd Mt the inner wall of the cylinder 106
A through hole 112 is bored at the bottomof the cylinder 106. A piston rod

110 is nmoymioedt 0 t g Reid WBdfe (I S gLdsd OnFOYEv1Pe Aty dgyn t 0get her
with the piston 108. (0055] The inner space of the cylinder 106 1s divided

into an upReE 1R HRM At tHIVIpARRCEs LG Wihén PEEE 0ﬂ_1«|9}9§d Poth

upper and | ower spaces 106a, 106b are filled wth hydraulic oi The upper

and | over p&@%%‘%fri]z%@a’tol%tbﬂ@emﬁﬁcfch.é\g?ﬁt %%'%ﬁe“%’&& the control

of a controller 210 I ncreases the pressure upper an% | ower
spaces 100 s i@ el P HRLANS LA EoARE. 1 R 0B F0c £l
the I over hsa oseil St VhotP A sl SP RO ARG EE (he force
e urt e gk Bl e, BRI 10 00T 124 Witk s heat
i nsul ator 138 g ovi 45 {NSHRET U GHLooUlE IR nd EALALET e d Lnd EYSRL 5 oAt
plate at the surface facing the pressing plate, which is in
communication with the conduilit to provide the ligquid into
the groove., The groove may be formed in a grid pattern
extending over the surface cof the backing plate so that the
ligquid quickly spreads over the backing plate and the
ligquid layer is formed in a short  time after the liquid
layer is pressurized.
[0031] Where the platen is a heating platen, the backing
plate 1s mounted to the platen such that the surface facing
the platen is in contact therewith so that the heat of the
heating platen is efficiently conducted to the workpiece.
[o032] In some cases, the pressing device includes a
pair of the platens, a palr of the pressing plates, and a
pair of the 1ligquid layers. The platens, pressing plates and

liquid layers are arranged to sandwich and press the

workpiece between the pair of pressing plates so that a



t he upper heating platen 116 due to heat conduction fromthe upper heating
"platen 116 towards the noving table 114. The undersurface of the heating
platen 116 is covered with an upper platen cover 120. [005 p A fixed table
122 is settled on a base 104b of the frame 104, and a | ower heating platen
124 is nmounted on the fixed table 122 with a heat insulator 126 for
prevent i ngMiedrn qase futdiccdroVies Aepliag pletebotR4sibescbet wpen. The top
surface of the |lower heating platen 124 is covered with a | ower platen
cover 128 wordicdne or nore workpieces, such as printed wring boards,
copper clad |lam nates or the |ike nmay be placed on the | ower platen cover

128 for preggam. | md ,hﬁmmeﬁﬁﬁsﬁml%?Eaés1@§ed9ﬂeéeaompﬂaasbaard 134
having two | ayers of circuitry and one | ayer of prepreg provided

t her ebet WeRIsH 1o Inf@sb Py 1th | SBF1 94 2L 1RE 9¥§§1ﬂ1§ 12{93 hhijckness of the
circuitry layer and the prepreg layer are 18 umand 50 Vim respectively.

pocor di ndlaaashie el d1d iU olnessadds t16n81 | pi £t Vhsd NEnbOBEdsdidgi S 8O dun.

[ UO59] The upper and 1 ower heating pl atens are connecteg to a punp

730 that gided dese dieald N MEAUAB ENER 85 doliedd 47#081ER BphobNO a
condui t forned in each heating platen (116, 124) as wll be descri bed

| at er. é'-ﬁﬁe i deth bt t pl at ens
116, 124 to heat érﬁeg{%ransfée}? %?%éle L P%%%&O]S‘Qi ]}lie'g?i{l\rl\gﬁsfer oi |
provi ded fgom e, ﬂé% Neaied ?dsﬁbanf@%hﬁ 1§3 ;@89 EQ&H f1ows

t hr ough the upper an ower eatlng platens 1 |s manner, the
upper and ‘%%ﬁc €, deternlned
form ng te%perature Mhléﬁils reqU|red ﬁ%§%§|ﬁ%@?h%9%?egégg of the

Clbet Sﬁt Yisak o ﬁ?&oeﬁéiﬁét%‘?ﬁ%ﬁ%‘p B T e I PLR e e
pi ston- I‘E?T".E‘%S" e AR s e L T g T the
083‘2?s:%%%%%ﬁ%%ﬁ%@%%@%?%ﬁﬁﬁ%ﬁ“?%iﬁﬁfﬁzﬁé% éd anc
presse stt RS rP"}ﬁ :Eﬂ‘c ﬁ §55thé 13}3§d f8yér! e korhe

I r

circuitry Tayers are e prepreg rayer fhe printed

Eg;:ggn?gﬁsséﬁﬁfona é§§k§&' fhé%"{ %?%gkgggf%Véﬁogg]Fﬁegupge?hofsl?
SZ‘E‘.LL2%%*%&iﬂ?ﬁ?%%%hé’%@*éﬁﬁﬁ&‘?%ﬁoﬁ%hféf? b e rormed in
t he upper Qﬁ?%r g|ﬂﬁﬂé¥EJ# Eﬂé%éf%? T@e fy §£i£€ ﬁfgge |g@ﬁg &Qagg&h hol es

140- 154 ar par a ea2h’o
space of the cushion member is f£illed with heat transfer

oll so that the heat of the heating platen is efficiently
conducted to the workplece during the press.

[0035] In the above case, it is preferable to form the
pressing plate and the additional plate from a material of
high heat conductivity such as metal. It is also preferable
that the workpiece side of the pressing plate is of a
mirror finished surface so that the pressing plate does not

scratch the workpiece during pressing.
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direction in Fig. 2. On the other hand, the ninth through el eventh through
"hol es 156-160 era formed in a lateral directionin Fig. 2. In particular,
the ninth through hole 156 is fornmed near the | ower end of the upper
heating platen 116 in Fig. 2 so that it intersects with each of the first

i ough hatUST4E 15 Mhe cefad “eade ohad heOFLEAES. . WAL W ot on 110
ol o 160 10 a PRt 8 A0, T8 BpbLRRSHRL Rashoenonds ey et 126°

fromthe right side up_to_the seventh through hole 152. [0064a A plurality
of blanktﬁﬁ%QQRﬁfé%% FReTR% 1 nto the through hol es 140-160 so that a

si ngl e heat i condujt, 164 js formed within the upper heati,ng_platen 116)
whi ch st a5 T one Alemnat ey necher cishAPE.BARRBEeEN0 1 rastTe o

t hrough the upper_ heati | aten 11 6, and ends at one end, K 154a of the

ei ght h ¢ hIRRANEOHEF Aol RETHEPR AERE RFERSIE: BREHS| PRE ABen Fig. 2. [0065]
The heat transfer ojl provided fromthe pu 130 flows through the heating
condui t Jfﬁgq¥$#ﬁﬁﬁlt9igﬁ$pE? h%%?iﬁﬁeppgﬁé ingeplghe §H9§F4%§%ﬁ%%§ pl at en
116 is provided with a thernmal sensor énot shomn% which is connected with
the contrdftat ayd therehy jingyeasethen2rspl Ehat76anoher gitd idgehd&st er 132
based on the i~ tenperature detected by the thernmal sensor to adjust the
t enper at urRFYTS tHhe HERFKR1eFRf cTRYi FPRAFBTI MEYt A-BAgReENe KOakies® &H8duit
164 such that the upper heating platen 116 is heated to the predeterm ned

f or mi ng te#ﬁﬁ#%&?ﬂ%ikﬁl%ﬁ% prlprantialdy 5pti nThRi SPERBEIMFFNELDEEL] A
plurality of through holes 172 are forned to the periphery of the upper
heating pl2A%EYe 195 ¥9eR Hre RYeBFHIPSr PLRAELCAREr Th8 pAgitionplopdSbe pl aten
cover 120 is nounted to the undersurface of the upper heating platen 13.6
by neans cfuBRtIRtidELY 1RYE2HERLgROt ARCRNPERGR - hEREsSPRSexRs ahove pay
described later. [0067] The upper heating platen 116 is further provided
with two H® ean 1BNRIRL 1membarchavlRg 18D NBPHEr EdMbaRAedn lOHOIS UM t hr ough
hol e 150 and the seventh through hole 152 fromthe upper end of the upper
heati ng plErertaner ndi tover | piparneycPewresPeRELIYPIYhVERASdgRohdhe 150.
The hole 182 is bored fromthe undersurface of the upper heating platen 116
so that itPressingiplate aodethgoaddihisnght PAp§retoTRETMVSBOPEE1EE0 and

I 82 constitute a pressure conduit 184 that extends fromthe side surface to
t he under st R#%Re of the upper heating platen 116. 10068] Fig. 3 is a

sectional view of the upper heating flaten 116 and the upper platen -cover
120 fast enROIREr et ot REPS BLRFGIAYV Fﬂe°F-FthapP§9 pengdoned case

may include a pair of the above described platens, and a

pair of the above described cushion members. These platens
and cushion members may be arranged to sandwich and press
the workplece between the pair of cushion members.

[0039] Opticonally, the press may include a flat
intermediate plate. During pressing of the workpiece, the
intermediate plate is located to one of first and second
places, where the first place is defined between the

workplece and the cushion member and the second place is

11



[0069] The upper platen cover 120 includes a rectangular annular frame 190
"and & metal plate 194. Both of the franme 190 and the netal plate 194 are
made of a material having high heat conductivity. (0070 The frame 190 has a
flange 7.92 forned around the outer periphery in the vicinity of the
bottom The fla 192 extends outwardly fromthe frame 1.90 substantially
paral | el gﬁfﬁﬁﬁﬁﬁgﬁﬂ?§ﬁ¥?eﬁﬁ9(ﬂOWWR???%géﬁﬁﬁﬁ#GQhﬁ°n%?aprﬁﬁﬂﬁé 194 is a
thin sheet made of stainless steel having mrror snooth surfaces. (0071]
The met al SHUWIEASLUTIY ¢ HMGh difeeatediate el ake tecabedl bPh&heal ong their
entire periphery in a water_ tight manner. Thus) the netal plate 194 and the
frane 190 fdF&Y Aefefans iMiaro RS Hieke. 1n apririnweunifaEm1pPHesausea
plurality of screw holes 1.96 bored vertically fromthe upper surface (only
one i s shd®n the mMoFkpdecerhese screw holes 196 are formed for fastening the
upper platen cover 120 to the upper heating platen 116 by neans of bolts
198 as wi I[004® ldescRuafenaitlar. frop7gitarmedppee mbate nys pkhirnenddghas a
protrusion 116a at its bottom and a shoul der portion 1.16b surrounding the
prot rusi o¥°1Pead MHeng shaAwiface o] sthervetkpiee twaeni it| poessgsfits
into the frame 190 of the upper platen cover 120. The protrusion 116a can
be i nsert &dreumonkpiese ofhaurirdarngdiaite fphate 109 pbefsrabby shadé def
portion 19 4 116b of the upper heating platen 116. The shoul der portion
116b rest @ gaseamtial afythiagf hdat mpandust bni i csucnsas tmettaht o t he frane
190 to forma space 200 between the undersurface 116¢c of the upper heating
platen 116 and the netal plate 194. [00741 A groove 116d is fornmed to the
shoul der portion 116b into which the upper portion of the frame 190 fits.
By fittingried Desaripdiidmiaf tiie draepompdrping tPoawibigsi ve position
between the frame 190 and the upper heating platen 116 is adjusted such
that each through hole 172 of the upper heating platen 116 aligns with a
respective screw hole 1,96 of the frame 190. Thus, the upper platen cover

| 20 can bé&xbapleredft dhehpnggent Hawentlon awkhl Mdw by deseribed, t he bolt
198 to each of the through holes 172 and screw into the respective screw
hol e 196. wiGd73lefRrengeade 203 fagomebdnyine drdwingslerburdlabeh116¢) or the
pressi ng surface, of the upper heating platen 116 and the netal plate 194
is in comunication with the pressure conduit 184. The space 200 and the
pressure conduit 184 are filled with heat transfer oil to transmt the heat
fromthe dP9Pallheat iFHg .pllatssinehiegitaalle shtws |t iPdratSioceosf he heat
transfer 011l has high thermal conductivity, the tenperature of the netal

pl at e 194 presenesd ulfSiratt iemdodigrant asf ttise Divarntelapper heating pl aten
116. 20

[0042] Fig. 2 shows a horizontal sectional view of an
upper heating platen .of the press shown in Fig. 1;

{0043] Fig. 3 is a sectional view of the upper hot plate
and an upper platen cover fastened thereto, taken along a
line I~I in Fig. 2;

[0044] Fig. 4A through 4C shows a procedure to press a
printed wiring board by the press shown in Fig. 1;

[0045] Fig. 5 schematically shows & configuration of a

press of the second embodiment of the lnvention;
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[0076] One end 186 of the pressure conduit 184 is connected to a pressure
generator 202 (see Fig. 1) which changes the pressure of the heat transfer
oil filling the space 200 under the control of the controller 170. A
packi ng 204 is provided between top surface of the franme 190 and the groove
116d of the upper heating platen 116 to prevent the heat transfer oil from
| eaki ng ouk0G4®@In t h&space POr venizénthds peetianalgehewabsr ap0R2ppes
pressuri zed the heat transfer oil therein. [0077] It should be noted that

t he | ower Hestting platten d24thedptéss | sewnplat Bhgecbver 128 have
substantially same structures and functions as that of the upper heating
platen | 16047} he Uper Dlstiens covieori26ntakspectiopb). vikwer efore t he
above description related to the upper heating platen 116 and the upper

pl at en cowsppdr?(plpEn esowvds coff othéepteser sheati hg Plgted; 124 and the | ower
pl aten cover 128. [0078] Hereinafter, the procedure to press the printed

W ring boaiab4BY by Rixe. 18 esisowg alevereitQld settibrallestewbed bYWereferring
to Fig. 4A through 4C. [0079] First, as shown in Fig. 4A, one or nore
spacers 2ifppar platced avehenowmtteéd ptat thé9dppért heatbugr pphaean cover 128
at a location above the frane 190. The spacers have a height h which is
slightly |takpnx alwng tdelide ckhess tnofighe7printed wiring board 134. 21

[ 0080] Next) the punp |30 and the heater 132 of the pressing device 100 are
actuat ed si0a4®l hotFig! 9 |sovisendtbeghlyhehbweatthg confligusatfdnf ofnmad in

t he upper and | ower heating platens 116 and 124. The tenperature of the
heat trandmesoidf iz tUontd cdmizokd beentavft hiset toapentitones of the upper and

| ower heating platens 116, |24 are kept at the predeterm ned form ng

t enper at urizd0§®D81] Fiee. hkatinfatvhertphpel seatiogadpl vuiew oficai partangmtted
by the heat transfer oil filled in the space 200 to the upper platen cover
120. Ther efhe erese Uppdty pl dtsmowbveral@@shion| membext pdesalngeaf or m ng
tenperature. The | ower platen cover 128 nounted to the | ower heating platen
124 is al sstasintel printed seheimanbeards: desdri bed above. 10082] The
tenperature of each of the upper and |l ower heating platens |16 and 124 is
measur ed biOAFE] t enBREGt k. isemsoextiaal saowhyndtoviewdofhereant After it
is confirnmed that the upper and |l ower heating platens |16 and 124 are

heat ed to thR PrefRtef iied IOrshoNingnperashien member|wateghwisi Ag board
132 is placed on the | ower platen cover 128. [00831 Next, the

pi st on- cx| Y&kt e tefhi Ghe 199shion cremper §aovarte Fhe- upPer heating platen
116 and the upper platen cover 120 nounted thereto towards the printed
wWiring board 134. As a result) the upper heating platen 116 22 and the
upper platen cover 120 npves until the 8per pl aten cover 120 presses the
spacers 212etallad Hgs ' 2. QRN amenE®ers 210 abut the upper

pl aten cover 120 at the frane 190, and thereby support and sustain the
upper platen cover, and al so the upper heating platen |16, such that a
clearance is fornmed between_ the printed wiring board 134 and the netal

pl ate 194 B993%k uppgiereinakteroykhe 19mbofdneRts Nekt the ndnKRatLPRansf er o
filled between the_ upper heatin | aten |1 30 and the upper platen cover 140
and al so (FELhe® 954Eteed ovith| FoERTBRERCER the REGRFDREKLASlg platen 124
and the |l ower platen cover 128 are pressurized to a predeterm ned |evel by
t he preSSLﬁEF ¥ at or 202. The predetermined | evel is not greater than the
maxi num pressure that the heating platen can apply. Therefore, the
pressurizeHP%%%l transfer oil never pushes the heating platen away fromthe
spacer(s).

1
t

(First Embodiment)
Fig. 1 schematically shows the configuration of a

pressing device 100 according to a first embodiment of the
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(0086] As the heat transfer oil is pressurized, the netal plates |94 of
"bot h'of the upper and |over platen covers 170, 128 slightly bend towards
the printed wiring board 134) as shown in Fig. 4C. The bend of each netal

pl ates 194, however, is limted by the distance between the upper and | ower
heat i ng plgéa%g } ) 124 that are pressing the spacer 210. Therefore, the
nmetal plat E not break due to excessive bending 23 Q0089] The

two net al 194_. t hat haye an SS th nted wiring
board 134. P#ﬁéfﬁetalTQ?a?Egsig v ﬁe E§%|§Fﬁe Pﬂg %ﬁéi ¥ sheets,
bend al on of th nted ue to the pressure
of the hedredfartin; iz mata€elet8ns ahsty Rnioarme r@sgmeam 0% B e
printed wWirjn boar addi tio si,nc th sid f t ed

Wi ring boa?%sg%ﬁ fﬁ?éggeﬂ°99?ﬁi§Qn€Oan&nﬁﬁugﬁﬁanFggiagg Bﬁﬁp Q%

wi ring board 234)_ and_al so the Iate 294 pr. 55|ng t prlnted mnrlng
board, beé%ﬁ%%ogu a%??%??é V?gﬁi ﬁgc ﬁénﬂﬁéeé R tor & Yoo Ga)
Further si nce the netal Elates 194 have mrror. snooth surfaces t hey do
not for ns %ﬁ?nf?%ﬂP%nt¥ﬁe 5?FﬁtgﬂlﬁnPﬁnﬁhﬁo&?&l?§ﬁrd&96ngApﬁ&iﬂqﬂﬁ Q0089]
The pressing. device 100 keeps the above state for a_time sufficient for
bondi ng t HeSterttt 1§ P%§%@sa5yt9ﬁebﬁF§BWe8fl§9€rcyiﬁéﬁertﬁg Spr dssur e
generator 202 reduces the pressure of the heat transfer oil between the
upper /| oweRP15EQR | HRd pl 1P efs (Magnted foaher ROTEFPePLl SR€r PiSEodn 108ver

(120, 128. As a result, the netal plates 194 returns to a substantlally
flat statetasneyewpiang QOWEBtOQE)E:Pert Héthotnegprigsoa 108.is driven
upwards to nove the upper platen cover 120 away fromthe | ower platen cover
128 so t hat99%%] pri nTed kpReFHgsSBagedoflthearyddnfexo0§. 184 A1ViGego] As
above, the heat transfer oil filled between the upper/|lower heating platen
(11b, 124)inke 2mcuRPPEr£PBORr 1RFat BRACAVdPWEZ26PaERB 06D Beddri zed to
the predeterm ned | evel after the upper heating platen 116 is pressed

agai nst theigperekd82180th UBPPReaRAc1OWAK SPREQPaALE2heLREEN 8T pri nt ed
wiring board 134 and the netal plate 194 of the upper heating platen 116.
In this wajlllie@ preBshrdraelieecoido Tbeordrsy £odt ReWsresPrCceEHOGinent
prevents the netal plates 194 of the upper and | ower platen covers 120, 128
f rom bendi hgbk oareuernnadtedetivi AghwdraudigppuienglRi yhigheasivates t he
heat transfer oil. [0091] {Second Enbodi nent) . Hereinafter, a pressing
devi ce accerdéngthe eostrohdo&nboapPntreldert Ad0i.nTFaet Rydrauliich®uadscri bed.
It should be noted that in this and the foll ow ng enbodi nents, el enents
that are sabtimerefsgsgbhe nreshuse afséhepbbydraulie PRAsdnedBediofent are
denoted by the sane reference nunbers. L00921 Fig. 5 schematically shows

t he confi gtihatveResfandplederngracercd0860 A068r Hhddet ecreasdaghdhe

enbodi ment of the invention. The structure, and al so the operation
procedure)Peesﬁﬁeep?ésﬁhﬂg°§b§Fc€n9090a@@HPdFﬁ@ pdstre 388oM® &MSodi ment of

the invention is sane as that of the pressing device 100 according to the
first embodpwent 28

[0056] A moving table 114 is f;xed to the lower end of
the piston rod 110 to be moved up and down by the force
generated by the piston cylinder mechanism 102. An upper
heating platen 116 is further fixed to the undersurface of
the moving table 114 with a heat insulator 118 provided

therebetween. The heat insulator 118 prevents heat loss of
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except the structures of the upper and | ower heating platens 302, 304 and
'the upper and | ower platen covers 306, 308. In particular, the upper and

| ower pl aten covers 306, 308 differ fromthose of the first enbodi nent in
that they include a backing plate 310 instead of the frame 190. [0093] Fig.
6 is a horizontal sectional view of the upper heating platen 302 of the

pressing 4 eHpH0 nedudihd HiRthn 516 @udPPE n88Rt EfHaRLRIBA 8@4mof Fig. Db
differs fromthe upper heating platen 116 of Fig. 2 in that it does not

have any erduigpexOteRSRRR i1 tidh L1s PESFEHAS €1Qé'did6{riﬁ§_4ta6«%r f14romthe
above, the structure of the upper heating platen 302 of Fig.5 is sane as

that of thgd R ARAING Bk %@Iné:gtgla@en( 0841 g FﬁgveZehsw%th

hori zontal sectional view of the upper p en cover 306 show ng the

under surfadq.le,_ﬁg et:halt%&celﬂ ngtglat%(so’s.lo, and Fig. 8 is a vertical sectional
upper 3

vi ew of the aten cover nounted to the upper heating platen 302,

taken al orjg i ne I dixdd Fihe 12d 095be L8168 R SEERe ! HokhOge8. the

backi ng plate 310 is 1 ck metal p aving a top surrace and an’
backi ng prate SETncR A i T A 50 et Of EeA TP AORRERaChn 0°, ¢
that the (G Sariced B1LE ALl B adq ThoRmab e FRb ER=Pel P ont act
Ser ow not SEUEAE ek Mad Ve AR et hdntill 0PRE38 ToBom e Uoper
pper  heat IRy Ao Ha ol AR 'S¢ oS oWEY KRk lfe: BLARER poer
175 ang (et d caprelf oo KA M OMRRS IR b h B N ol e 's10 15

1 ened ‘ol VPP Al W\ B30Rek 1ogLR By 2R AR B LS back

plate 310 contac _ e undersur er “hea pl at en.
AeCor i 9 addie UORSIe DSLIE MALEN 20 cal Bk, Ry PBELINRARLE 10
Ot endi ng ST e ol V4 isn PLEFTLAL. S18 Hhe RER B o
w th an oRSR AR 1 0¥ PUGRAE AL UOLAT A FRETEL 1S BRORYE ot
the pressits Gty b dled e 5 GFaEPRY Ravrdat SoRORRREtEcel 1
The heat | Cradarsepidi (o Svgh iven FvEE iRt BB CERESRRFR ok he "
pressurfa Ct%neduéfrcsuzjfltragpdle%lresrg aﬁ?&t{r?é Spéggrgt_:r;efgirjgg gzhgrfgfum and 50

um, respectively. Accordingly, the total thickness of the

printed wiring board 134 1is 86 um,.

[0059] The upper and lower heating platens 116, 124 are

connected to a pump 130 that provides a heating medium such

as a heat transfer olil into a conduit formed in each

heating platen {116, 124) as will be described later. A

heater 132 is provided between the pump 130 and the two

platens 116, 124 to heat the heat transfer oil.
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[0099] Since the netal plate 194 is normally in contact with the

‘under surface of the backing plate 310 and there is no space other than the
groove 322 therebetween, the heat transfer oil provided through the
pressure conduit 324 flows mainly through the groove 322 and thereby
spreads quickly over the netal plate 194. [01001 The pressure conduit 324

i ncl udes fgur § rticag hol es 330 bored fromthe undersurface 312 of the
backi ng pl 4°868il0. TRBeprEadutEaRSEeE ©id2 pradifiad dnarethen BRI B30
portion 332 that is [n communication with the four vertical holes 330 and
al so with 25 B88F8A R¥ theshegteandiddy andomitafe IR oWl died at the
side of the backin | ate 310. The four vertical holes 330 are forned at

| ocati ons EBPPESBB%dRH&eFthHElagtQﬁﬁiﬂpﬁxﬁ#ﬁﬂwiaﬁ-tQRaiﬂﬁﬁjﬂiﬁﬁ%Fﬂ gr oove
322 such that the heat transfer oil provided to the %{oove 322 is spread
qui ckly an8h@nkPBRRI #0dl fLousEr heptigdodiatems YlFLolj24 arendaitedt e
generator 202 pressurizes the heat transfer oil after it has spread al

over the gRoBvedgiermiped,fesmipig; &gmpeda tynen sthechoils prasiuinead faxn al
plate 194 away fromthe undersur.face 312 of the backing plate 310 and fills
the space PR&t1R4sthppearRiegecrfesher e indiedl Wining byershd 3hamdcking
plate 310. As a result, a 28 liquid |ayer of the heat transfer oil is
formed bet RBBROTREVRE: &t Phick the RFeDUey hadomes Fukscaptdaldat applies a
uni form pressure across the netal plate 194. Q102] It should be noted that
the pressi h4Méti-ce 300 according to the present enbodi nent does not have
any conduit that extends fromthe upper heating platen 302 to the upper

pl aten covéPO88d. ThéfetBremoviBapPdadiend ldevidsd Jberafesedithe tPnsr
present enbodi nment has |less risk of oil |eaking, and the upper platen cover
306 can nofifEdnEoPiATHReABdbnEdFerr SReMSTAupFEe FoxGesy d&WW@#d%OLbYeasi ly
since no packing is required to be inserted therebetween. r01031 It should
be al so notB& Paéfmf‘héylléﬁéﬁrhé‘éppﬁ@iﬁ%t@@ 30hey pFipred yiaing Hadrdover
308 have substantially the sanme structures and functions as that of the
upper heat tA4 PrLaces 382thRdleWeruppeitem soviercdvdr 1s0sandwished vel y.
Therefore the above description related to the upper heating platen 302 and
t he upper PBPAWERRCEDEr UBDETaBRR d8VEKs PlafamEaveks: 1Rat ilt§ -pT&een 304 and
the | ower platen cover 308. [0l 041 (Third enbodi nents) dig. 9 schematically
shous the EBBREFAGRSEI BRIBFeA PiLedBanpoae doids DO Beasedo 2% hi rd
enbodi nent of the invention which_is a nodification of the pressing device
300 accor dPRESEESt RE SBeoHAPERLERARIES DRt M FONEeTsn 1289 12801859 aThe

pressi ng devicg 408 acc rding to.the third enbodi nent differs fromthe
pressing dEPPBET308REF CLHEVLEEEN F LRSI ATENE TP Yh RONERE BXudPEur f ace of

e UPPer BERbHaR Rhaer o307 I IR L GRSl 15! U iRl 19
into a uniform thickness.
[0062] Fig. 2 shows a horizontal sectional view of the
upper heating platen 116. The upper heating platen 116 is a
thick plate made of steel and having an essentially square
shape. First through eleventh through holes 140-160 are
formed in the upper heating platen 1l1l6.
[0063] The first through eighth through holes 140-154

are formed in parallel with each other in up and down
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a carrier plate 404, both nmade of stainless steel, instead of the upper and
| ower pl aten covers 306, 308. Further, the pressing device 400 according to
the third enmbodi ment includes two cushion nmenbers 406 and one or nore

intermedi ate plates 408. Each internediate plate is nade of stainless steel
and have mrror finished surfaces each of which surface roughness is within
several dun. Apart fromthe above) the structure of the pressing device 400

accordi ng goréfeLdbhi L8 BIROJRIEOhL thReSURBINhadld Y 13 @stH herdigh he
pressing devi ce 300 according to the second enbodi nent. [010fi]| According

to the thisdeeahedi tBRbugh hHEekNYEBLLED, aePlrdbrdldd YirPfa tAd¥¥dNted wiring
boards 134 and a plurality of internediate plates 408 are alternately

stacked sogihatteaghiprFoged2w thnEa.b_eaedla%_ ithes ANGWIC Rad- g vagiLd wo
internedi ate plates. Then the stack of the printed wiring boards 134 and

the interngdsaig pbahes AL8ri €nkl aeRdrbehice® khe tLpdd Hentdliyg and carrier
plate 404 in order to be sinultaneously pressed by one pressing operation.

30 ,, [GOdtetneiof ihheigushi 98 wREREH t406 teTsRlcAGEa 19 RSN td¥e 4P

pl ate 402 and the uppernost internediate plate 408 while the other cushion

menber 406gi8sp| 6B6dgRebgRENt BRr6aghl Ablesatiacddband e dgerample.
internmedi ate plate 408. No spacer) however, is provided between the heating

pl at ens 30Rur8Rdri NnthbetBhesethreifadhaeet 158ha sC e nduaie 443 pl aced
as above cancel, during pressing, the effect of undul ation and/or
inclinatiogn@f othenbo@ppbat Bed@Zngnglbt@nCalls erof ahe AWk sidde gy i nted
W ring boards 7.34, as will be described later. [0108a Fig. 10 is a
vertical segttpaakiyteWwntodgRahblefl 1666 PhRSE1RT W GRrHHyOhAd. 9
showi ng the cushi on nmenber 406 pressing the stack of the printed wiring
boards 13416dhescdzbboBofREDABaA06nBASOD B3 2iEd thet apperehtlatilny es 420,
422. Hoth first and second netal plates 420 and 422 are nade of stal.nless
steel, forpexasnl el6apdofayYRentright Eidieshedtsurhacasvehitd fihrsiughnd second
netal plates 420, 422 are arranged in parallel with each other and joined
to each otheleby52el ding the ends 424 along the entire periphery so that
the space 426 therebetween is sealed fromthe exterior. The space 426
seal ed as 8abo6é]i s fAl padrailihyhefit bleakstapsoille2t arkeoifmhldeld duiteh tneer
between the first and second plates 420, 422. [0109) By the cushi on nmenber
406 confi guhedugh hbdes) Lihelpnessi hhatanceihgdem heatimy pomidni40A 64ds once
applied 31 ,, .. tothe liquid layer and then to the second netal plate
422. Sinceisheopmedswiehunt hhe appent headdsg pdaten dyér, whisdmestartany

| ocation, the liquid |ayer applies a uniform pressure over the second netal
pl ate 422 eveonefehfield0p pFathedB2rsieithgoughcbotlactl 4@,t meandemsshi on
menber 406) has unevenness or inclination. 101101 The second netal plate
422, in tuthrougpl tbe uppakfbeatpngsplrseovaél 6t handpeadsostt iomecremgdi at e

pl ate 408. In the sane way, the other cushion nenber 406 placed between the
| ower heat Lhgapb&t the30dghnll throvghckode pASdnesd inddicegeldoarid 34 appl i es
a uniformpressure over the |owernost internediate plate 408. As a result

t he stack bfokhs phinat ddini Figg Beard 134, and therefore each printed
wiring board 134 therein. is pressed with a uniform pressure. Thus, each
printed w iPAgSboar dThe84hert tuyensdeirnodluprovdded: Kromdade pwhp HSO
circuitry layers are firmy bonded with the prepreg |ayer all over the
board. (0l1lfiipwkt thmoubtl bbenbeedinigacondaiteddrd toehalatpititee v t he
cushi on nmenber 406 and the internediate plates 408 are forned of relatively
t hi n net al hehséhyg pdathat 1ihey Thendpgleanderitd ngupladenofl thd sprinted wiring
board 134 and thereby assure the application of uniform pressure all over
the printepravided woshdalghermal sensor (not shown) which 1is

connected with the controller 170 (see Fig. l). The

controller 170 controls the heater 132 based on the
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101121 xt should be also noted that the cushion nenbers 406 does not
“distirb the heat transfer fromthe upper and 32 , S |l ower heating platens
302, 304 to the stack of printed wiring board 134 since the cushi on nenber
406 is filled with the heat transfer oil which has high heat conductivity.
Therefore, the pressing device 400 according to the enbodi nrent does not
requi re a Yenperatwrd oletectedgbnnthe atharmedubkehsbar tpr asigusdg tthe pri nt ed
wiring board 134. [OT.13] Fig. 11 is a vertical sectional view of a part of
t he pressitunpenaterd00f ofthéilygea® shamsfigraodlsifilowimgnbroddf whiech is a
variation of the cushion menber 406 shown in Fig. 10. [1l14] The cushion
menber 40theaioimyg i cokdglt 116 hasuethwothetathpl apper4BB8atddd, pdagenstidién| ess
steel plates, that are arranged in parallel with each other. An annul ar
frame 436 is pdaced betviwenpidde tebmiredl fokailag 48RApesd4ure bEeghihem
parallel to each other with a predeterm ned di stance (e. g. severa

mllimet erzﬁae &g ehetyeesigo] Qhl n i eddsEnds6. i s wel ded to the two netal

pl ates 432, 4 at the entire upper and | ower edges so that a space 440

defined insogles | he tMPpI‘@f@ii@iraéﬁ_Stﬁﬁ_gu?ﬂ:’*ﬂoaag 1he hrameosmed goseal ed
fromthe exterior. This space 440 is filled wth heat transfer oil to form

a liquid leyerpdeipeeny tbe ¢80 appet Rbatesg bPadel] 11Beihi guid |ayer
cancel s the surface unevenness and/or inclination of the top plate 402

pressing td_ﬁ@é@f@&!‘gé@ﬂ&%ié@ﬂaﬁ%bhﬁlgthQ.Cq!'ﬁEi appeebeatdédOcelreli 9. 33
~ 1 11 applies a unitormpressure to the upper nost internediate plate 408

like the cushi P9 mGEREsd 403 Phe Mhfde2Burfheel bgUkdel aypperahsatifigl i zes a
good heat conductivity of the cushion nenber 430. Therefore, the cushion

nmenmber ofﬁgterillﬂoeé,gn@éam ngerneifgcihyerhsat kRgodgnt Restackugh t he
printed wring board 134 during pressing. 10117] It should be noted that

the second,ded &l 1 Phah & (£¥1 Obet HEsEHERLA@N 1 HRBREr 406 shown in Fig.lo can
press the internmediate plate 408 with uniform pressure only at a relatively

smal | ar ea{[@é@#’j‘d thengebsir LHEAELhgShIaEehNg 18" €8 BEREnbBEp2EYEaelhi Ch i

wel ded to the edge of the first nmetal plate, 1e curved upwards as i s shown

in Fig. 1G.1dRerseoRgteseish Rhat 8434rRE hBeeCU8D 98 BBFRAr bdBReaRHOWN iN
Fig. 11, however, can press the internediate plate 408 with uniform

prossure Z*Erllg?a+lf§€1]§lgl{1£@u§ﬁ”ﬁglé heshrane ¢86 keeRathhenssagAdnBRERALsR! ates
from the upper end of the upper heating platen 116 in Fig.
2 in parallel with the sixth throuéh hole 150. The hole léé
is bored from the undersurface of the upper heating platen
116 so that it runs into the hole 180 at a right angle. The
two holes 180 and 182 constitute a pressure conduit 184
that extends from the side surface to the undersurface of
the upper heating platen 1l16.
[0068] Fig. 3 is a sectional view of the upper heating

platen 116 and the upper platen cover 120 fastened thereto,

taken along a line I-I in Fig. 2.
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B34 Wuat is claimed is: 1. A pressing nethod for pressing a workplace, the
"met hod conprising the steps of: locating a pressing plate, for pressing
sai d workpl ace, on a pressing surface of a platen; placing a spacer beside
sai d workpl ace, said spacer being deeper than said workplace; pressing said
spacer by said platen to define a gap between said pressing plate and said
wor kpl ace; and ressuri zi a liquid |ayer fornmed between said platen and
sai d pressil®§892 ate %ﬁﬂ*ﬁﬁﬁﬁé Y@Fp*%?ei?%%ﬂﬁﬂssalHeﬁﬁﬁkﬁuléEe by
the pressure of sald liquid | ayer and therebéepress sai d morkglace

d
pressi ng meARH-ak EFafiend 3% aGianmmetahRErte she d- | Befh dof afjke fxame

pressuri zed up to a_predeterm ned | evel not greater than the_pressure the
pl aten appp1égand the metal plate 194 are made of a material having

high heat conductivity.

[0070] The frame 190 has a flange 192 formed around the
outer periphery in the vicinity of the bottom. The flange
192 extends outwardly from the frame 190 substantially
parallel to the undersurface of the frame 190. The metal
plate 194 is a thin sheet made of stainless steel having
mirror smooth surfaces.

[0071] The metal plate 194 and the flange 192 are welded
to each other along theilr entire periphery in a water tight
manner. Thus, the metal plate 194 and the frame 190 are
integrated into one piece.

[0072] The frame 190 has a plurality of screw holes 196
bored vertically from the upper surface (only one is showﬂ-
in Fig. 3). These screw holes 196 are formed for fastening
the upper platen cover 120 to the upper heating platen 116
by means of bolts 198 as will be described later.

[06073] The upper heating platen 116 has a protrusion
ll6a at its Bottom and a shoulder portion 116b surrounding
the protrusion lléa. The protrusion 116a is formed such
that it loosely fits into the frame 190 of the upper platen
cover 120. The protrusion ll6a can be inserted until the

top surface of the frame 190 abuts the shoulder portion
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3. A pressing nmethod or pressing a workplace, the nmethod conprising the
"steps of: providing a workplace to be pressed on a pressing surface o a
pl aten; providing a cushion nmenber between said platen and sai d workpl ace,
sai d cushi on nenber including a pair of 35 pl ates joined to each other to
forma seal ed space therebetween, said seal ed space being filled with
li qui d; anblﬁbr@fn@hSamupprahentiogapastsaldlﬁormpaeehammdenlpnrtmnnj
wor kpi ece is pressed by said cushion nenber. 4. _ A pressing nethod
accordi ng 16| e¢stBictarther lengphi efnghe preprutipnotildiandnzerted
I nternedi ate plate between said cushi on nenber and said workpi ece before
sai d wor kpimte the pfremedl®y tai formshi spasenBen, beawdennttiienedi ate pl ate
bei ng bendabl e al ong the surface of said workpi ece when said internedi ate
plate i s pedseshnfecastléai dfwbh&pupper bBeafipgepidmmngnnitlisoadnacatvedi ng to
claim3 or 4, conprising the steps of: formng a stank of workpi eces by
alternati veeyabiplabe 194.

[0074] A groove 116d is formed to the shoulder portion

116b into which the upper portion of the frame 190 fits. By

fitting the frame 190 into the groove 1164, the relative

position between the frame 190 and the upper heating platen

116 1is adjusted such that each through hole 172 of the

upper heating platen 116 aligns with a respective screw

hole 196 of the frame 190. Thus, the upper platen cover 120

can be fastened to the upper heatling platen 116 by

inserting the bolt 198 to each of the through holes 172 and

screw into the respective screw hole 196.

[0075] The space 200 formed between the undersurface

1ll16c, or the pressing surface, of the upper heating platen

116 and the metal plate 194 is in communication with the

pressure conduit 184. The space 200 and the pressure

conduit 184 are filled with heat transfer olil to transmit

the heat from the upper heating platen 116 to the metal

plate 194. Since the heat transfer ¢il has high thermal

conductivity, the temperature of the metal plate 194

becomes substantially same as that of the upper heating

platen 116.
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a plurality of said workpieces and internediate plates, said internediate
'plate bei ng bendabl e al ong the surface of said workpiece being in contact
when said internediate plate is pressed against said plate, wherein said
stack o workpieces is placed on said pressing surface of said platen for
pressing. 36 6. A device for pressing a workpiece, the device conprising:

a platen, poy?éle togaedefial dswobkPiAee phr@ARIJY @RI W L£8d Ny pl at s,
provi ded between said platen and said workpiece for preSS|ng sai d morkplece

when sai d pbakE&SLLE %Vsd?ke%ﬁﬁesgbﬁe‘ﬁ%‘t‘é&‘ oG (@t Fid auid g, formed
bet ween said pressing plate and saird platen for transferring force for

pressing sahgnhyes k@hécgrégsﬁﬁbdoﬁrﬁﬁﬁ' R AR %&%nféf%@ %\f}hd 1l Aty Y ough

said liquid | ayer devi ce according to claim®6, ereln sdaid preSS|ng

Pha o oosr AL 209LEsRERCHLccaleegal e S amloiand iy oge

wherein sajgdoxing 204 is provided between top surface of the frame
190 and the groove 1164 of the upper heating platen 116 to
prevent the heat transfer oll from leaking out from the
space 200 even 1lf the pressure generator 202 has
pressurized the heat transfer oil therein.
[0077] It should be noted that the lower heating platen
124 and the lower platen cover 128 have substantially same
structures and functions as that of the upper heating
platen 116 and the upper platen cover 120, respectively.
Therefore the above description related to the upper
heating platen 116 and the upper platen cover 120 applies
aléo to the lower heating platen 124 and the lower platen-.
cover 128.
[0078] Herelnafter, the procedure to press the printed
wlring board 134 by the pressing device 100 will be
described by referring to Fig. 4A through 4C.
[0079] First, as shown in Fig. 4A, one or more spacers
210 are placed on the metal plate 194 of the lower platen
cover 128 at a location above the frame 190. The spacers
have a height h which is slightly larger than the thickness

t of the printed wiring board 134.
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pressing plate is detachably mounted to said platen. 9. A device according
"to ah one of clains 6 to 8, wherein said pressing plate is nounted to said
pl aten such that a space is defined therebetween, and wherein said liquid
| ayer is fornmed by filling said space with |iquid. 37 0. A device

accordi ng é im9, further conprisin ressure controller for
controlliréﬁh% Ppre§%ﬁ¥%’o %aPHSBithng3|Eea ?ﬁagﬁFdlgﬁaeg.t?P. A devi ce
accordi ng tO(ﬂfﬁnﬁiO, furigﬁr congrising, a spacer arranged to support the
wor kpi ece RISRSHHY S8YLOR ot &R 2BesBSEURLeEasa fhatehotorddd FL0WEr ds sai d
wor kpi ece, such that a clearance is defined between said pressing plate and
sai d wor kP gk ethe ReFingi GordyiEsi d64ofopmedsdpi $B8, UBRRH &€ar ance
having a sjze small enough to allow said gressing plate to bend by action
of the |i ALY HRAtIRQ PIatensal 46 vBRfpiléde RRENTERPATRLYERIOFaFEL S
pressurized by said pressure controller. 12. A device according to claim
12, wher eilbieaRhi R reltohs rePREFolapdesot khafr EBgutemperaiugesi ¢fi d
such that said pressi&gdflate bends and presses said workpi ece only when
sai d pl at efh§ SURRRY A4 pwerdheatpageplatens 116, 124 are kept at

the predetermined forming temperature.

[o081] The heat of the upper heating platen 116 is

transmitted by the heat transfer oil f£illed in the space

200 to the upper platen cover 120, Therefore, the upper

platen cover 120 1s also heated to the forming temperature.

The lower platen cover 128 mounted to the lower heating

platen 124 is also heated in the same manner as described

above.

[0082] The temperature of each of the upper and lower

heating platens 116 and 124 is measured by the temperaturé.

sensors (not shown) provided therein. After it 1s confirmed

that the upper and lower heatlng platens 116 and 124 are

heated to the predetermined forming temperature, the

printed wiring board 132 is placed on the lower platen

cover 128.

[0083] Next, the piston-cylinder mechanism 102 is

actuated to force the upper heating platen 116 and the

upper platen cover 120 mounted thereto towards the printed

wiring board 134. As a result, the upper heating platen 116
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13. A device according to claim12, wherein said pressure controller raises
't he pressure of said liquid up to a predeterm ned | evel not greater than

t he maxi num pressure the platen can apply. 14. A device according to claim
5, further conprising: 38 a pressure controller for controlling the
pressure of said liquid |ayer; and a backing plate joined to said pressing
pl ate such that a space is defined therebetween, said space being filled

with |iqui @%b Fhe HERET DIakAT FOYRF) 146 moveskrntlpl Ehe Bereg @&P&@ﬁably
nounted to said platen, said backing plate including a conduit being in

communi cat iCRVeH tW%Q@%ﬁﬁ%é%oﬁW%@nZh% f @8 ndldo¥n AnsFde-sdPf.ace of
sai d backing plate, said opening being connected to said pressure
control |l er .[0084]A devBhee spaceri ¢l @ cakthi tha4uppetrplateni goypxcd20s
formed when said liquid is pressurized by said pressure controller to a
pr edet er mi redd Yhey dizamehi 10 saArl spherebly sapppart and sustiapnetbenyppeat e
becones in contact with said backing plate when the pressure of said liquid
i s reduced fietan sHvenr catel alsnecthe cuppebyheattngrpisten ¢dhAtrsukcbr. 16.
A device according to claim114 or 15, wherein a groove is forned to said
backi ng pl dtreatata ihieanatexald atdrmged dbetpeensting printedswiitdiggodbeeriei ng
formed in a gr~.d pattern extendi ng over said surface of said backing
pl ate. sai d3F covt Hie mpial @hatei t24 i off Whehuppeéd pdatent covepr d¢lde said
liquid into said groove. 39

[0085] Next, the heat transfer oil filled between the

upper heating platen 130 and the upper platen cover 140 and

also the heat transfer oll filled between the lower heating

platen 124 and the lower platen cover 128 are pressurized

to a predetermined level by the pressure generator 202. The

predetermined level is not greater than the maximum

pressure that the heating platen can apply. Therefore, the

pressurizéd heat transfer oil never pushes the heating

platen away from the spacer(s).

[0086] As the heat transfer oil 1s pressurized, the

metal plates 194 of both of the upper and lover platen

covers 120, 128 slightly bend towards the printed wiring

board 134, as shown in Fig. 4C. The bend of each metal

plates 194, however, is limited by the distance between the

upper and lower heating platens 116, 124 that are pressing

the spacer 210. Therefore, the metal plates 194 do not

break due to excessive bending.
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17 A device according to any one of clains 14 to 16) wherein said platen
is a heating platen heatable to a tenperature sufficient to heat said

wor kpi ece to a tenperature required for pressing, and said backing plate is
mounted to said platen such that the surface facing said platen is in

contact theoes?lh. Ifhe AcWeVihétadCpOadLBY 159G ,CltHaP MavedBurts) Ng: a pair of
said platens; a pair of said pressing plates; and a pair of said liquid

| ayers) whediwieRi shd pE€8s, tRE epsiAtel! alAngnbddr@iih 4 AVes mdtaal
arranged to sandw ch and press sald workpi eae between said pair o pressing

plates. 1$1dedlevisse, apeini &ife t PofmalMESomC @MRN Het@l JHEHY ObhdrRTDer
including said pressing plate and an additional plate joined t'o said

pressing oAy tehdlediPeade SEA! €Me SPRAERLEACHERE MWL PoardilB sSRIL G SPace
being filled mnth I|qU|d to formsard liquid layer, wherein said cushion

menber is Je dh@h 81 £1 Qﬁegab‘il"‘%'&lo' eTeby Jcbz:}sfa' d

addi ti onal plate faces salg pl at en an sai d pressing p ate”f sai d
wor kpi €C€.yn1 form pressure all over the printed wiring board 134. In

addition, since both sides of the printed wiring board 134
ils pressed with same and uniform pressure, the printed
wiring board 134, and alsc the metal plates 194 pressing
the printed wiring board, becomes substantially flat during
the pressing process.

[0088] Further, since the metal plates 194 have mirror
smooth surfaces, they do not forms any flaw on the printed
wiring board 134 during pressing.

[0089] The pressing device 100 keeps the above state for
a time sufficient for bonding the circuitry layers by the"
prepreg layer. Then, the pressure generator 202 reduces the
pressure of the heat transfer o0il between the upper/lower
heating platen (116, 124) and the upper/lower platen cover
(120, 128). As a result, the metal plates 194 returns to a
substantially flat state as shown in Fig. 4B. Next, the
moving table 114 i1s driven upwards to move the upper platen
cover 120 away from the lower platen cover 128 so that the

printed wiring board 134 can be removed.
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,~0 't 20. A device according to any one of clainms 6 or 7 and 19, wherein
"said platen is a heating platen heatable to a tenperature sufficient to
heat said workpiece to a tenperature required for pressing, and wherein
sai d seal ed space is filled with heat transfer oil to formsaid liquid
| ayer. 21. A device according to any one of clains 7, 19 and 20, wherein
the workpl@¢20%i de »$ abdveprthei hgapl &trenisfeaf od Lmfrldded ibeitsieet surf ace.
22. A device according to any one of clainms 19 to 21, conprising: a pair of
sai d pl attns, upperiloeer béathnd plateon (Ad6hel24 )waadeithesai d pl atens and
cushi on nenbers are arranged to sandwi ch and press said workpi ece between
sai d pai rupper/lower platen cover (120, 128) 1s pressurized to the

predetermined level after the upper heating platen 116 is

pressed agalnst the spacers 210 to define the small

clearance between the printed wiring board 134 and the

metal plate 194 of the upper heating platen 116. In this

way, the pressing device 100 according to the present

embodiment prevents the metal plates 194 of the upper and

lower platen caovers 120, 128 from bending t¢o much and

breaking due to applying high pressure to the heat transfer

oil.

[oo91]

(Second Embodiment)

Herelinafter, a pressing device according to a second
embodiment of the invention will be described. It should Se
noted that in this and the following embodiments, elements
that are substantially same as those described in the first
embodiment are denoted by the same reference numbers.

{00921 Fig. 5 schematlcally shows the configuration of a
pressing device 300 according to the second embodiment of
the invention. The structure, and also the operation
procedure, of the pressing device 300 according to the

second embodiment of the invention i1s seme as that of the

pressing device 100 according to the first embodiment
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cushion nenbers. 23. A device according to claim22, further conprising a
"flat''internediate plate, said internmediate plate being |ocated to one of
first and second spaces while said workpiece is pressed, said first space
bei ng defined between said workpi ece and said cushi on nenber) said second
41 space being defined between two workpi eces stacked to be pressed

si mul t anequsl v. %4. A device according to claim 23, wherein said
internediﬁfgeéFat & STMGTURSSUST (B RPN ARF (IRVET HeRElRd sai d

wor kpi ece when sai d_internediate plate is pressing said workpiece. 25. A

d
devi ce acPéRIERS £82%cI d0h 2R k& MDPesiafd awaie R A eehAeFS Mle of a

mat eri al of high heat conductivity. 26. A cushion nenber to be | ocated
bet ween a39patgﬁ gpriicular, the upper and lower platen covers 306,

308 differ from those of the first embodiment in that they
include a backing plate 310 instead of the frame 190.
{o093] Fig. 6 is a horizontal sectional view of the
upper heating platen 302 of the pressing device 300 shown
in Fig. 5. The upper heating platen 302 of Fig. 6 differs
from the upper heating platen 116 of Fig. 2 in that it does
not have any conduit corresponding to the pressure conduit
184. Apart from the above, the structure of the upper
heating platen 302 of Fig.5 is same as that of the upper
heating platen 116 ¢of Fig. 2.

[0094] Fig. 7 is a horizontal sectional wview of the
upper platen cover 306 showing the undersurface of the
backing plate 310, and Fig. 8 is a vertical sectional vieﬁh
of the upper platen cover 306 mounted to the upper heating
platen 302, taken along a line II-II in Fig. 7.

[0095] As can be seen in Fig. 8, the backing plate 310
is a thick metal plate having a top surface 312 and an
undersurface 314. A flange 320 i1s formed around the
circumference of the backing plate 310 near the
undersurface 314. The edge of the flange 320 is welded to
the edge of the metal plate 194 along the entire periphery

so that the top surface of the metal plate 194 is normally
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.press and a workpiece to be pressed, the cushion nmenber conprising: first
‘and Second plates joined to each other to define a seal ed space

t her ebet ween, said seal ed space being filled with liquid. 27. A device or
cushi on nenber according to clains 19 to 21 or claim26, wherein said
seal ed space is forned by welding said pressing and additional plates or

sai d firstnaf@nsdcsniphatbe yngegsirLaas i3t f i Prerbackingrpbateq2 28,
A devi ce or cushion nmenber according to clainms 19, 26 or 27, wherein said
first and3%Beond plates are nade of a material of high heat conductivity.
29. A cushion nenber according to any one of clains 26 to 28) wherein said
seal ed sphBB9Fd fi| Re@lWreRliYhesdt screvwsthales | (ngy. showel i are ofoxnedi on
menber clains 19 to 21 or clains 26 to spacer |ocated between said pre. or
sai d firstoahbesbeckdngl aleteaddit fxem tileatunper sHRIS rat substantially
flat and parallel according to any one of 29, further conprising a ssing
and addi t posdltiphst eortresposgisngi ¢oprtdssitiyrargh amleecoi?zl Hrmed tm each
other. 31. A device or cushion nmenber according to claim 30, wherein said
spacer isthe apperahemtdbgr phatieng 382 .ufhey bdckimgl rEldteve310ihs sai d upper
and lower rins being respectively welded to said pressing and additi onal
pl at es or £faakdnkdr $b &heé sepemdhpkatiey tpdldtwmMm I by dd ks s@aete.

shown) passed through the through holes 172 and then

screwed into the screw holes. When the backing plate 310 is

fastened to the upper heating plate 302, the top surface

312 of the backing plate 310 1s in contact with the

undersurface of the upper heating platen. Accordingly, the

upper heating platen 302 can heat the backing plate 310

efficlently.

[0097] As shown in Fig. 7, the undersurface 312 of the

backing plate 310 is provided with a groove 322 formed in'a

grid pattern and extending substantially all over the

undersurface 312. A pressure conduit 324 is also formed in

the backing plate 310 that connects the groove 322 with an

opening 326 formed at one of the side surfaces of the

backing plate 310 (see also Fig. 8).

[0098] The pressure conduit 324 is connected with the

pressure generator 202 (see Fig. 5) via the openilng 326

formed at the side surface of the backing plate 310. The

pressure generator 202 provides the heat transfer oil to
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uniform pressure across the metal plate 194.
[0102] It should be noted that the pressing device 300
according to the present embodiment does not have any
conduit that extends from the upper heating platen 302 to
the upper platen cover 306. Therefore., the pressing device
300 according to the present embodiment has less risk of
0oll leaking, and the upper platen cover 306 can mounted to
and demounted from the upper heating platen 302 easily
since no packing 1s required to be inserted therebetween.
[0103] It should be also noted that the lower heating
platen 304 and the lower platen cover 308 have
substantially the same structures and functlons as that of
the upper heating platen 302 and the upper platen cover 306,
respectively. Therefore the above description related to
the upper heating platen 302 and the upper platen cover 306
applies also to the lower heating platen 304 and the lower
platen cover 308,
{o104]
(Third embodiments)

Fig. 9 schematically shows the configuration of a
pressing device 400 according to a third embodiment of the
invention which is a modification of the pressing device

300 according to the second embodiment of the invention.

29



10 10 10<s10%& ()- sS610%& ()- |4 ! 10%& ()-')*+, dYNCLs10% 10 10 10y;

S109& ()-38&*S 10%&' ()-38&S 10%& ()- s!'10%& ()- s!10%& ()-,.Xb*dEYNCLS10% S

1 109%& ()-S ! 10%& ()-9! 10%& () -

9l 109& ()- 9! 109& ()- YL0%& ()-s*,-./1h~ @s10% 4109%& ()- 3109%& ()- 3@

10%: ()-!310%: ()-$ 10 10 10:s10% ()-3(dE~_ @510%3% 109& ()-3! 109K& () -
109& ()- 1109%4& ()-. 109 ()-3109%& () - <d r dE:/ 10 10S;

310%&' () - #8#96%&' () The, PESHE NG #VE@M% %GO&@M(SQsﬂi@der s t

AT HOBAKY: |

s109%& () - kaodim*( plEfergodrom Hhe ure g9Ling 19804kre ) 3A90RE (The

1098908&(****nMNC8 10 10;t 10%& (),- F'lO%&f&? F1109& () - F'lO%&T() 10%&T()-M
10 10**K+second/gmbﬂ@gment in ‘that the uUndersurfacé of the up

heating platen 302 and the top surface of the lower heating
platen 304 are respectively covered by a top plate 402 and
a carrier plate 404, both made of stainless steel, instead
of the upper and lower platen covers 306, 308. Further, the
pressing device 400 according to the third embodiment
includes two cushion members 406 and one or more
intermediate plates 408. Each intermediate plate is made of
stainless steel and have mirror finished gurfaces each of
which surface roughness is wilithin several um. Apart from
the above, the structure of the pressing device 400
according to the third embodiment 1s substantially same as
that of the pressing device 300 according to the second
embodiment.

[0106] According to the third embodiment of the
invention, a plurality of the printed wiring boards 134 and
a plurality of intermediate plates 408 are alternately
stacked so that each printed wiring board 134 is sandwiched
between two lntermediate plates. Then the stack of the
printed wiring boards 134 and the intermediate plates 408
is placed between the top plate 402 and carrier plate 404

in order to be simultaneously pressed by one pressing

operation.
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[01071 Ona of the cushion member 406 is placed between

the top plate 402 and the uppermost intermediate plate 408
while the other cushion member 406 is placed betwean the
carrier plate 404 and the lowermost intermediate plate 408.
No spacer, however, 1s provided between the heating platens
302, 304 in the present embodiment. The cushion members 408
placed as above cancel, during pressing, the effect of
undulation and/or inclination of the top plate 402 and the
carrier plate 404 on the printed wiring boards 134, as will
be described later.

[ol08]) Fig. 10 1s a vertical sectilonal view of a part of
the pressing device 400 of Fig. 9 showing the cushion
member 406 pressing the stack of the printed wiring boards
134. The cushion member 406 has first and second metal
plates 420, 422. Both first and second metal plates 420 and
422 are made of stainless steel, for example, and have .
mirror finished surfaces. The first and second metal plates
420, 422 are arranged in parallel with each other and
joined to each other by welding the ends 424 along the
entire periphery so that the space 426 therebetween is
sealed from the exterior. The space 426 sealed as above is
filled with heat transfer o0il to form a liquid layer
between the first and second plates 420, 422,

[0109] By the cushion member 406 configured as above,

the pressing force from the top plate 402 is once applied
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at any location, the liquid layer applies a uniform
pressure over the second metal plate 422 even if the top
plate 402, being in contact with the cushion member 406,
has unevenness or inclination.
[0110] The second metal plate 422, in turn, applies a
uniform pressure over the uppermost lntermediate plate 408.
In the same way, the other cushion member 406 placed
between the lower heating platen 304 and the stack of
printed wiring board 134 applies a uniform pressure over
the lowermost intermediate plate 408. As a result the stack
of the printed wiring board 134, and therefore esach printed
wiring board 134 therein, 1s pressed with a uniform
pressure. Thus, each printed wiring board 134 are formed in
& uniform thickness and the circuitry layers are firmly
bonded with the prepreg layer all over the board.
[0111] It should be noted that the second metal plate
422 of the cushion member 406 and the intermediate plates
408 are formed of relatively thin metal sheets so that they
bend along the surface of the printed wirlng board 134 and
thereby assure the application of uniform pressure all over
the printed wiring board 134.
[0112] It should be also noted that the cushion members

406 does not disturb the heat transfer from the upper and
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wiring board 134 since the cushion member 406 is filled
with the heat transfer oil which has high heat conductivity.
Therefore, the pressing device 400 according to the
embodiment does not require a long time for heating and, as
a result, for pressing the printed wiring board 134.
fo113] Fig. 11 is a vertical sectional view of a part of
the pressing device 400 of Fig. 9 showing a cushion member
430 which is a variation of the cushion member 406 shown in
Fig. 10.
[0114] The cushion member 406 shown in Fig. 11 has two
metal plates 432, 434, e.g. stainless steel plates, that
are arranged in parallel with each other. An annular frame
436 1is placed between the two metal plates 432, 434 to keep
them parallel to each other with a predetermined distance
{e.g. several millimeters) therebetween.
[0115] The frame 436 is welded to the two metal plates
432, 434 at the entire upper and lower edges so that a
space 440 defined inside the two metal plates 432, 434 and
the frame 436 is sealed from the exterior. This space 440
is filled with heat transfer oil to form a liquid layer
hetween the two metal plates.
[011l6] The liquid layer cancels the surface unevenness

and/or inclination of the top plate 402 pressing the

cushion member 430 so that the cushion member 430 of Fig.
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intermediate plate 408 like the cushion member 402 of Fig.
10. The liquid layer also realizes a good heat conductivity
of the cushion member 430. Therefore, the cushion member of
Fig. 11 does not hinder effective heating of the stack of
the printed wiring board 134 during pressing.

[0117] It should be noted that the second metal plate
422 of the cushion member 406 shown in Fig.l10 can press thé
intermediate plate 408 with uniform pressure only at a
relatively small area around the center thereof since the
area near the edge, which is welded to the edge of the
first metal plate, 1is curved upwards as is shown in Fig. 10.
The second metal plate 434 of the cushion member 430 shown
in Fig. 11, however, can press the intermediate plate 408
with uniform pressure at a lager area since the frame 436

keeps the second metal plates 432 substantially flat.
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1. A pressing method for pressing a workpiece, the method
comprising the steps of:
locating a pressing plate, for pressing sald workpiece,
on a pressing surface of a platen;
placing a spacer beside sald workpiece, sald spacer
being deeper than said workpilece:
pressing sald spacer by said platen to define a gap
between said pressing plate and saild workpiece; and
pressurizing a liguid layer formed between said platen
and sald pressing plate to bend said pressing plate toward
sald workplece by the pressure of said liquid layer and

thereby press sald workplece.

2. A pregsing method according to claim 1, wherein said
liguid layer 1s pressurized up to a predetermined level not

greater than the pressure the platen applies.

3. A pressing method for pressing a workplece, the method
comprising the steps of:

providing a workpiece to be pressed on a pressing
surface of a platen;

providing a cushion member between said platen and

sald workpiece, said cushion member including a pair of
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plates Jolned to each other to form a sealed space

therebetween, said sealed space being f£illed with liquid;

and

forcing sald platen towards sald workpiece such that

sald workplece i1s pressed by said cushion member.

4, . A pressing method according to claim 3, further
comprising & step of providing an intermediate plate
between said cushlon member and saild workplece before said
workpiece is pressed by said cushion member, said
intermediate plate being bendable along the surface of saild
workpiece when said intermedliate plate is pressed against

salid workpiece.

5. A pressing method according to claim 3 or 4,
comprising the steps of:

forming a stack of workpleces by alternatively piling
a plurality of said workpieces and intermediate plates,
sald intermedliate plate being bendable along the surface of
sald workpiece being in contact when said intermediate
plate is pressed against sald plate,

wherein said stack of workpleces is placed on sald

pressing surface of said platen for pressing.
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6. A device for pressing a workpiece, the device
comprising:
a platen, movable toward said workpiece to be pressed;
a pressing plate, provided between sald platen and
said workplece for pressing said workpiece when said platen
1s moved toward said workplece; and
a liquid layer, formed between said pressing plate and
sald platen for transferring force for pressing said

workplece to said pressing plate from said platen through

sald liguid layer.

7. A device according to claim 6, wherein said pressing
plate is a thin plate bendable along the surface of said

workpiece during the pressing of sald workplece.

8. A device according to claims 6 or 7, wherein said

pressing plate 1s detachably mounted to sald platen.

9. A device according to an one of claims 6 to 8,
wherein said pressing plate is mounted to salid platen such
that a space 1s defined therebetween, and

wherein sald ligquid layer is formed by filling said

space with liquid.
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pressure controller for controlling the pressure of said

ligquid f£illed in sald space.

11. A device according to claim 10, further comprising,

a spacer arranged to support the workpiece side of
said platen to sustailn saild platen forced towards said
workpiec;, such that a clearance 1s defined between said
pressing plate and said workpiliece when said liquid layer is
not pressurlzed, said clearance having a slze small enough
to allow sald pressing plate to bend by action of the
liquid layer and press said workpiece when said liquid

layer 1is pressurized by said pressure controller.

12. A dévice according to claim 1ll, wherein said pressure
controller raises the pressure of sald liquid such that
sald pressing plate bends and presses sald workpiece only

when said platen is sustained by sald spacer.

13. A device according to claim 12, wherein said pressure
controller raises the pressure of said liquid up to a
predetermined level not greater than the maximum pressure

the platen can apply.

14. A device according to claim 6, further comprising:
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a backing plate joined to sald pressing plate such

that a space is defined therebetween, said space being
£illed with ligquid to form said liquid layer, sald backing
plate being detachably mounted to saild platen, saild backing
plate including a conduit being in communication with saild
space aﬂ& an opening formed at a side surface of said

backing plate, sald opening being connected to said

pressure controller.

15. A device according to claim 14, wherein said space 1ls
formed when said liquid 1s pressurized by sald pressure
controller to a predetermined level, while sald space
disappears and salid pressing plate becomes in contact with
said backing plate when the pressure of said liquid is
reduced bhelow sald predetermined level by sald pressure

controller.

16. A device according to claim 14 or 15, whereiln a groove
is formed to said backing plate at the surface facing said
pressing plate, sald groove being formed in a grid pattern
extending over said surface of saild backing plate, said

groove being in communication with sald conduit to provide

sald liguid into said groove.
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10%¢& () 17. A Qevice according to any one of claims 14 to 16,

wherein sald platen is a heating platen heatable to a
temperature sufficlient to heat said workpiece to a
temperature required for pressing, and

sald backing plate 1s mounted to said platen such that
the surface facing said platen is in contact therewith.
18. A device according to claim 6, comprising:

a pair of said platens:

a pair of said pressing plates; and

a palr of said liquid layers,

wherein said platens, pressing plates and liquid
layers are arranged to sandwich and press said workpiece

between said pailr of pressing plates.

19. A device according to claim 6, comprising:

a cushion member including sald pressing plate and an
additional plate Joined to said pressing plate to define a
sealed space therebetween, sald sealed space being f£llled
with liquid to form said ligquld layer,

wherein sald cushion member is located between saild
platen and sald workpiece so that said additional plate

faces said platen and saild pressing plate faces saild

workpiece.
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temperature sufficient to heat sald workpiece to a
temperature required for pressing, and

wherein sald sealed space 1s fllled with heat transfer

oll to form said ligquid layer,.

21. A device according to any one of claims 7, 19 and 20,
wherein the workpilece side of saild pressing plate is of a

mirror f£inished surface.

22. A device according to any one of claims 19 to 21,
comprising:

a ﬁ&irlof said platens, and

a pair of said cushion members,

whereln sald platens and cushion members are arranged
to sandwich and press saild workplece between said pair of

cushion members.

23. A device according to claim 22, further comprising a
flat intermediate plate, sailid intermediate plate being
located to one of first and second spaces while said
workpliece 1is pressed, sald first space being defined

between said workpiece and saild cushion member, said second
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24. A device according to claim 23, wherein said
intermediate plate 1s thin enough to bend along the surface
of sald workpiece when said intermediate plate is pressing

sald workpilece.

25. A device according to claim 24, wherein said
intermedliate plate is made of a material of high heat

conductivity.

26. A cushilon member to be located between a platen of a
press and a workpiece to be pressed, the cushion member
comprising:

first and second plates joined to each other to define
a sealed space therebetween, sald sealed space belng f£filled

with liquid.

27. A device or cushion member according to claims 19 to
21 or claim 26, wherein said sealed space is formed by
welding sald pressing and additional plates or sald first

and second plates along the entire peripheries thereof.
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28. A device or cushion member according to claims 19, 26
or 27, wherein sald first and second plates are made of a

material of high heat conductivity.

29. A cushion member according to any one of claims 26 to
28, whereiln said sealed space 1s f£illed with a heat
transfer oll.

30. A device or cushion member according to any one of
claims 19 to 21 or claims 26 to 29, further comprising a
spacer located between sald pressing and additional plates
or saild first and second plates to keep sald pressing and
additional plates or said first and second plates

substantially flat and parallel to each other.

31. A device or cushion member according to claim 30,
whereln said spacer is an annular member having an upper
rim and a lower rim, sald upper and lower rims being
respectively welded to sald pressing and additional plates

or sald first and second plates to form said sealed space.
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