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BACKGROUN ENTI ON 5 The present invention relates to a
double-siﬁ”@ﬁ%%ﬁ@ mm@ system Mdre specifically, the present invention
relates t ded exposure system capabl e of sequentially exposing
the first and™8¥bnd surfaces of a plate, such as a substrate for a printed
wiring board or a sheet for hegstdfIAHRE, ckPOSHEN Jy&Tapy exposure mask
provi ded term ned exposure pattern to light, and, particularly,
pr ovr dedmmmmummmmm e exposure |ight source. Description of the Related
Gener al y @ exposur e SYSRRREMHm el exapl e, 15 a process
for fabrlcatlng a high-density printeo mrrlng poard I's provided with an
extra-hi gh pr as an exposure light source for high
resol uti op. The memg ¥résdmp: anvéH{%Ibﬁ re¥Reek St aV b \b FXRERIIGY 8xhEE e
costing as much as about Y500, 000. The 1rgrocess requires the mercury lanp to
be kept 20 coMStRloud|orel FHREEH G YhENE | PERESSIN Lt Pré"?r%’r%ﬁﬁ yelakpgsi &0 ghl y

about 500 hr.golipgeetongd éﬂ%s@%@%yéﬁ‘eﬁ)&%ﬁa@l@fofm dome aTugt PRy ded,
if possible, with a single light source and the lig source must be ‘used

at the hi gheé%hep5§§PBI%“‘éc‘iﬁ%’rﬁchB¥ﬁcﬁ%r$tfya Phate; ssuqbc 355 adeebs et

reduce the expRsHrgr£dsdd @Jflre_aghb&osubs&rai&tf @bral @dd rehew, rtnﬁoxbﬁﬁrd
(the running cost of th%\@'ﬁkght sour to the | owest possr bl e extent

usi ng thé®l i gHt S¥BLTLEe fd%&r}ér%%ﬁc"reé?l% POSADIE P"ﬁt‘i%@ | ife.
To enhance thﬁ)EquﬁD,naxﬁd,ef)érﬁicﬁﬂQ‘:\)tlgf, prio® ileghti theus Degld éx dp@sux@picjraﬂt to
enhance the operating speeds of nechanical 3 0 units including a carrying
mechani sm fo é%F?yr ng subst rat es and al i gnnment adj usting mechani sm for

‘al i gni ng t he raglasti pafes Re@ X POd UKIe rrask andto reduce wartrngtrrre
such as exposure W%'j near o nau

eg 0, N e R ]Lerr ;f%’ert g 3l show ng
a doubl e-si ded exposnrg %%%te&rﬂ 35P20b G é“eﬁ P O?ﬁ%‘% °5a BHP
Appl i catibn Mo.pre4dss1fd9XanrikPainNg.a 3B3B3ALL98Y , prai ntek wholk iy nlgoatlaise 101

for detachably a st at p ' t
provi ded 27 [}%ng}z@%g lll'lBt %5vae§cttj§?n %}? glgggétg:nezqﬁ%&%\?@r l%?{lg)l % ase
101 is m)ved gxposaredl igiiesantpe aforrohveqrpcmsmlghlom e Theangrsyiny d;nmrpmfr cated

by chai n i neg,chbgt wegs s "P%rﬁzeéﬁf»éﬂﬂ%é’ﬂhﬁplgés@ﬂ% aRLKRAgL | MSSdng
unit 107, and an ex osure posi tion, gosr ion
¥500,00 The process requ1res the mercury lamp to be kept

20 continuously lighted and the life of the mercury lamp is only
about 500 hr. Therefore, the exposure system of this type must
be provided, if possible, with a single light source and the light
source must be used at the highest possible economic efficiency;
that is, it is desired to reduce the exposure cost of each

25 substrate for a printed wiring board (the running cost of the
light source) to the lowest possible extent by using the light
source for as many exposure cycles as possible in its life.

To enhance the economic efficiency of the light source,
it is important to enhance the operating speeds of mechanical

30 units including a carrying mechanism for carrying substrates and
alignment adjusting mechanism for aligning the substrates with
an exposure mask and to reduce waiting time, such as exposure
waiting time, near to naught.

Referring to Fig. 13 showing a double-sided exposure system

35 100 disclosed in Japanese Patent Application No. 343971/1997
(JP-A No. 333337/1998), a work holding base 101 for detachably

holding a substrate P has opposite surfaces respectively provided



5 indicated by solid lines, between two mask hol di ng rrechaan?rsJ[lngﬂgﬂgmd
109R respectively hol ding exposure masks 11 3. Light emtted by a
mercury-short-arc lanp 111, yi.e., a light source, is transmtted through a
| eft optical path and falls on the back surface of the exposure nmask 113
held by the left to mask hol di ng nechani sm 109L, or the light is

transmtted tpfGRAcRUM ?Qas op§3 CalndPahlk aBekf Rb1SiRN B hagk igupbpse of
t he exposure mask 113 held the ri ght mask hol di ng" mechani sm 109R. An

optical path EResderhy %weemet hame \Res iEdARect < /h8 REFEUIIN dREicated | anp

sel ectively twy theihehtnep i satwdd h WorkheerboinPRirdal1 055 a4t B- wdhe work
receiving unit 105 adjusts the position of an unexposed substrate P fed

thereto for PRYPYEFLBENHSLOT ordlith 2BRKRISHYSE BPSLEIRN bt r t EOPLEELR he

vacuum pad 103)@irakke bﬁféoﬁ‘ﬂ{ fl@%%s,aﬁew&@?anmEéﬁ hdRirfyf meBganPEks
hol di ng base 101 | ocated at the hone position. Upon the arrival of the work

hol di ng base WLl@I‘dhéP@iBn&%ﬂ?&%@%ﬁogewwﬁﬁp&ﬁérﬁ BaskE sl i3eft surface
at the exposure posiilgh@nemibged &b draddcdueldsRgrimehaniap 109 advances to

bring the exposure mask |13 into contact with the substrate P so that the
exposure nmasklHIRF $ULGS g%‘%@ré\ﬂ“ﬁl‘f‘??éj SR dept Oﬁttlé’raltﬁf’é:he%ﬁbgﬂjes mask
113 has been @xatie paski gneghod F the @pcdiist makr PlBHﬁ‘@ch)b@Oﬂi;HéelélﬁSk 113

i tacted fi ly,to th pst P. T . ted
to exposdta M4t heln ik SEnautn JHAE for RS dsBRs it BegpSnfiadpbip Bt p ©
through the expaght epriskl pbh3htand fghls oAftier badie sexfiasaiog thyekepbasrdeen

| eted, the | hol di 10 d f t
cubst rat e P, WL | B PR TRBE WSt i 10 e ey rrbot ety et oBT e
't ransfer handdtibkehetdind haisybsdt aathewﬁ archrtacduss t be anétumryastoro-ara i ght
transfer hand 358, Mea Lhe YOk oleb b na RS 10k & it BpPEcht 0 the

home positi on, z?n&e%ﬁenl‘fm\ye% agal n 35 posi

Subsequentl vy, pattt’ne rTrm]twqrﬂemeﬁetha@dlmlﬁsROﬁr adstﬁ%trs the poghstipatef R o t he

ri ght vacuum\H{aqu%Q%g %E‘% st Y PTREK @l?éxdé%gf Q I %1%@81@:[%?%

into contact wt t strate P so e eXx
mask 113 is a@lgiheansfers the §Ellb%‘t1faé?c€ePPt0Af Vaewenéaa%éaﬁemr&@r% qfr has

been exact!y @ldrgoed i &tevsézﬁlﬁ whgt rat,eo Prné R rRAng Ikl dil BodSted
contacted fi xedl e substraté P. "Then an exgosure c cle is executed to

expose a secdHdt gﬁrrf‘:‘é‘l,eepoﬁl*flore Upem &hgt ter @) PR ypPTEHPIipgtPaie P

through the erquonsl@ingskeldiesipddddghibs thiiute, pidieies pasit supfad®ial the
surfaces of the substrat Pis coFLrg%eted L After the conpjemoa of the
8 \Z

exposure cyclEPEHESHGHE H0s KO aF hgars AR ias ueriRnien PR t he
substrate P, ttdhéringhthd @xpaskréahaking 18eiianicomtb08Rvish ridier aabstraired t he

wor k hol di ng P so that the exposure mask 113 is aligned with the substrate
P. After the exposure mask 113 has been exactly aligned with the
25 substrate P, the exposure mask 113 is contacted fixedly to the
substrate P. Then an exposure cycle is executed to expose a first
surface, i.e., one of the surfaces, of the substrate P through

the exposure mask 113 to light.
After the exposure cycle has been completed, the left mask
30 holding mechanism 109L is removed from the substrate P, the left
mask holding mechanism 109L is retracted, a left transfer hand
115L holds the substrate P and transfers the same to a right
transfer hand 115R. Meanwhile, the work holding base 101 is
returned to the home position, and thenmoved again to the exposure
35 position. Subsequently, the right transfer hand 115R transfers
the substrate P to the right vacuum pad 103, the right mask holding

mechanism 109R is advanced into contact with the substrate P so



base 101 is returned to the hone position. Then, the left vacuum pad 103
recei ves an unexposed substrate P fromthe work receiving it JU Zﬂﬂand t he
work delivering unit 107 receives the two-side exposed substrate fromthe
ri ght vacuum pad 103 and delivers the 15 gane. Fig. 14Ais a tine chart
representing sequential operations of the prior art doubl e-sided exposure

system 100. |fn&t @helddosiirBBndsk MERSH A gnBdSBGANEse 8AbsHEathOpl ZaRkal
axi s. Generalléé exposure time is about 3°s or below. In this tine chart,

the 20 exposufRe Epespge Mask Bijhagdeentgractly aligngditeEferibsiirafieout a

sequence of oper@ald @apobheA hdt&k 3186 is Honft@eRli PIk&{1 AR UACXRAIRA rate )
substrate P to the start of reception of the next unexposed substrate P, is

22 s. As obviBus TREBATFFERPOSHR CYRER &S iSXequsedtOeXrRass AGFSCrRE BeEtREEN t he

conpl eti ory of ;1 He, enROSLHE: dBrPhcd herftHsSbubytfaee pofhidiRSHRE tdxplo8uPeand
the start of the exposure of the second surface of the substrate P when the

exposure ti meNetk tHe doubiehli dehusxkpdiursresure RABothsthn THE G dePof 3

s. Sone resisthé hatbdtratePbi €6 dmgi@ecgubstrate P requires 3 o a | onger
exposure tinme. Wen_a Iongeexposure tine is necessary, _an exposure

operation for exposthift hBeSHPHELI0R PL{cENDPXPREVERKYFLEL 18 T3t BREK
cannot be st apdrdhiehecRahn CoORIiSt bR Ao ¥RESHLR teREE !, Bife r@Ght

exposing the first surface of the syuhstrate P to |jight even if preparator
onDr ot 1 o ormadte e oBh R han L 0BR 58" Extiched 2P0 BiSTraeRotRAREn

produces a tib®sé 093.idrgtuldd it® tthd hoke ¢loarit ioapr ahent, itlg: Seffentiah

oper ati ons 2 N.20Q0 .4 of the prior _art. double:sided exppsure.system
700, 1 nwhi choas JRrE e bgSBoesl Bbhe TR b PaC e B R Rt Rh ol e
P. In this caseit L&, eand thewaintk dglivermingf ubis 19 7hetasiorest hize cormpkétieon of
preparations [ re.of the ace f..th ubst r Pto
| ight and t heé’g?%ér‘{1°88§é§ﬁ§g%§6§8‘ﬁ‘rtg‘ eo%g(ﬁlg??'gﬁﬂ%rpaéixgggiaﬁg ?%]Zl\g%%soﬁhg
surface tié |igdme. and there is a waiting tine of 5.5 s between the

conpl etion of trans . . Is L ght
side of the work hollr‘%'ng&%t&g% iﬁég%%{?ﬁgpis%%%élgg As%‘#etn?%ggt%%r\%ggﬁﬁé

hol di ng base aDtheop¥ier Rythdnnblsosidpdrexdosare siatianygloper ani s £4A,

exposing the ggrond susd@css oh Lboridshréle nBrifoht MMtaxd8d Generally, |
post - operations. Consequently, the cycl n which is

t ycle time is_as long as 32 s,
about 1.5 tinBPIHESCYAME ifnePtleded BY PRECYHperBt FBAS SHSMFHAK TR §he1aa
and henﬁ@ot heexptHlirRg taast (ij§f3 tgheah@r’&yc]lbltiiﬂél,’eﬁi@.s, %hﬂéﬁﬂ)é’ecﬂ-%ﬂ@agﬂ?\ﬂ% é.YS
times the runnli ng cost neede yteoeatl S snown 1.Nn 1 g. .
OF THE | NVENTTEN S REIBPRCELE OREERE LU rOmhEBR A PIf GPEPOToN RE a0
foregoi ng 20 prienpcarerl aubsitirats pheoetioe estartoheatecepttibe pfeshat next
nvention to ol de A<oubl & Shded: 9¥ROSURE SYSLAM £ARRRLS ofy/SURRLESSI N
S|gn|f|cant I NCrease 1 n e 10oS$ evén 1t exposure tThe i NEreases . Wth
the foregoi ngimly ecarce waidingt himebetwnen itheenompletpiay Pdesha edpoblieesi ded
exposur e ,3yst em il ﬁ’&:@.‘%s'sﬂgfggé’oéf t&@%uﬁsﬁlﬁaﬁérﬂ tHe 3tBIRt Bt Pndi ght

t hrough a pair of exposure masks respectively provided wth necessary

exposur e pat t efpRSUrEPHLEhsisegond suracaedkitos sty aredhdhen fhaekeragrea

first exposureifmel tRe RoubIRdsh Be PQRlsgeds fdtat 150T{Reh Ohe YRR 8E€ tO
light; a first work hol di ng base capabl e of noving between a first 30

exposure posii®n in front of the first mask hol di ng mechani smand a first

home position wher esgiie ye@xResegadliat apbsia@uid atet BehSOFata Beegndraask
hol di ng mechani_.sm hol di ng a second exposure nmask to be used in exposing a

second sdff ac® 19PIERSHIGHH & bLIG ghthen, A Lot $¥RBFRE R EnYS BESESERPADl e of
nMoVi Ng bet weedn agRewite 3peeXPOsH I fPesiposdngi Bhé rssdoref dutFasecendtpask
hol di ng mechani sm and a se ongghoma posi tion ere thegbwo-si e %ﬁ%ogfd

plate is renotRP hREEF ridinl 190E; FRINEY PGHtaATSEACReEne SPEi <P

an exposure operation for exposing the first surface of the
substrate P to light even if preparatory operations of the

35 mechanical units for exposure are completed, which produces a
time loss.

Fig. 14B is a time chart representing sequential operations



2 7 {I'UN 2003 .5 selecting optical systemfor selectively connecting the

l.i ght sour.ce to a first optical path leading to the first exﬂ)Euﬂ@Npﬂﬂ%ti on
or a second optical path leading to the second exposure position; and a
wor k transfer nmechani sm capabl e of receiviang the 5 plate having the exposed
first surface exposed to light at the first exposure position fromthe
first work holgi '%ﬁebéi?&o@ngr@fdélﬁl@l’@fﬁﬁ@dn@xﬁb%ﬁé akPsitén LI ,SenPRshear K
hol di ng base~so that the second surface of the plate can be exposed to

| i ght. Accor deFgoEBre Hellist dSefts iiFeRPEBNtI] BErda08s % ithed SUbS BX Fr-e
systemis proyhdesiw thstherhupe Wk ka hoh i Ny DASRS of .58 o Bd&ddn SheWWor K
hol di ng base specially for exposing the first surface of the plate to |ight
and the secon§ORBLREHOP A Ry SPREELiPRET ILAF| §he FPASHISS? h§herrecswdonitr fagef ace

of the plafe be dridbhipsthRiceh ebe,ightasRbr R s OREE Bk i tNSek s 1REGH &A1 oand
carrying an 15 unexposed g}:}ate, exposi ng one qof the surfaces of the plate

to light and pPEpEFRASTNY phecssend sufase thilfebl  rElhtheEets prigsid<ngs

operations fotigardfybnNg sAbetwden I&ﬁéidaﬁlgdétﬂéfﬂ@ieﬂr&wf@;cﬁf PO I e
ot her surface_of the plate to |I%P}t and .preparatory processes, Therefore,

the phases of PopErBtiltndest fide P she 3G 9pF otk PhgthRi ot Relfing tbaggsk

hol di ng nechanibgnaddHdechi-tséf Whilethal dimg Weaxeho ddthd ese 061 the thecond
proceSS|ng uni t %the second . mask hol.di ng nmechani sm and the second work

hol di ng bh&e) "ERF BESEHMred - Fet A4VEIt PELHCIEhEPT STRITAIt hRe

processi ng unsurgatei ¥ Otlie asulexpEsiy epoper atighit Wind e pbBe-bpédtions.

i 2 it i i t t] th t han .
operat i on. ThISNoPRTtEs Kol &P PPntr For 1300 S8p08uT & OpePatt Givclin be

surely prevenilefl eimss itheacysIngltémbi mgedesioby cehd spenpt dyred shbwneih asg.due
to atinme inter r.th v n f haol di ng. base _as |1 .as the
time | oss due?'fl)éagvxr/}fl{ glieﬁée&ohgoggrqglx%%gars%%gfaﬁﬂéglaﬁ)“ e\g!tlag?lené:rbeg}sfeigrﬁ a&ptlp{e
oper at i ons5 of nehe woipbriames e rhanindgeonbmeededrsf themperatisnsishoanl e to
nmount the platg pg%n%}ﬁ.ne exposed surface on the second work hol di ng base
before the second r ol di ng base reaches the second exposure position
after the operations for exposure of the first 35 processing unit has been
conpl eted. In the double-si dedﬁmﬁgww%i ng to the present
invention , it is preferable that the first wor ol di ng 2 1 JUN 2003 6
base is able to hol dPeREeSPRE&NVRNEIQRPRE bgEN tibRLAY Of ddst fQHRIAGIan
exposur e pper gkbpleh®laneX ROSiN@heperefe Taheoﬁtticftﬁéﬁstlﬁé prie@ept ati8/dn@ ibhhght ,
and the second work .hol di nﬁ gase.%%s%abl e to hold the 8&2 te in a vertical
position at | ERTVIANY BRPECSHEEL PEPIPEHEY BV 6P g%ﬁfn@“?l?ﬁes&tlﬁ@r
surface of theiphafécdt ingidaseMenindeoss esbndiicexddosusecnnd ivdeadekdi ng
base ire able to th l,d. th ate in verti.cal position,. the exposure
operation can be cawfstltgg”hoeu:fogmegél%%toﬁjf glenxb%g"df e&nea FeRRAt HYS l[())Pate
held in a ver prouidessi tdaviblewhided | expohaet $ystem fioreespos mg fophasyite
exposure tri t i : | at e.
T the donbl oot ded enpag e et oL ko il i 6L Taposlbo ekl )
i s preferabl ereBprecthecky r firogadedhewstdt orMECESSANE K ABPAS WL magtdeirasy ar e

di sposed oppogbhfrifikfsFi®sPefaska¥ dingmechanismholding a first exposure

mask to be used in exposing a first surface of the plate to light;

a first work holding base capable of moving between a first
30 exposure position in front of the first mask holding mechanism
and a first home position where an unexposed plate is mounted
thereon; a second mask holdingmechanism holding a second exposure
mask to be used in exposing a second surface of the plate to light;
a second work holding base capable of moving between a second
35 exposure position in front of the second mask holding mechanism
and a second home position where the two-side exposed plate is

removed therefrom; a single light source; an optical path



the work transfer nmechanismtransfers the plate fromthe fi r
carrying device to the second work carrying device in a spa%?t E}M t he

first and the second nmask hol di ng nechani sm di sposed opposite to each ot her
with at | east one of the first and the 20ssecond work hol di ng base di sposed
respectively at their home positions. Thus, any special space for

transferring Lhgepl Al dptisedr Sﬁéﬂeﬂ%%@&%eéﬂ@em%%nreﬁﬁiHRé?Uﬁleelsii gd
exposure systemcan be formed Ih congact construction. 25 BRI EF DESCRI PTI ON
a

OF THE DRAW Nesumte hovefidisd ephéradbpaieh slegddgguites thadf Beitaraagssrsf t he
present invent,} 1 b : 3 | QWM é!?p% LRtion
taken in connggg%#%bfhgﬁ%ggggﬁlﬁcplgﬁgﬁg%rl%\%nag}éé %329% ﬁ%%lﬂgh: _ Fi%éll.rgl IS
a cutaway froR@S&EFEMT PBA DWOBK ddiapséesinpeia@ispsipnabdeseereraleipg &her red

enbodi nents of Piéﬂ@e A58 thBVSHdUd f&Es’é\’fEma%ecéﬁgoééd R L ynCuic WRY:
Fig. 2 is a plan view of° an essential part of the 35 doubl e-sided exposure
syst em shown EATEF EXPPSUFPgRORLL IO, feh diher fiyet wWosly beldinebaeatand ofart

of the doubl ergidefboXRRSYhe SYSEEPSRRVNsdddd Gorkt holding BAE2Q03haki 9. 4
is a schematic front el evation of assistance in explalnlng an uhexposed
A

substrate recEh9i ¥RFVpbEATToACOPT StheMIakS RaBI oy atiOSed LRl 4BbI e- si ded
exposure system shopBcobrdfilg- td; tRe Fbdesént SidveethRim!l i thd r@ibiel-avakion of
assi stance in expla|n|n% an exposure operation of a first processing unit
in the doubl eSEPIRY 2RPOEEHR éssﬂ}%)t"éﬁmegw the prywoxrk hplding bgses. 4-e.,
schemati c frofheefevsd i@r0hoasshgt Base speeddlllgl foRJerpsshisd et fliegei Vi Ng
operation of a Igft trfanflfer | O Bﬁgg.ig t he dchu | e-si ded ﬁXEOf re i)ystem
shown in Fig. S$rigsq oty the Blats, e ad TRET8TRsh Wor ket ding basen
expl ai ni ng a spekidIangberexypatial oie tertohd angffacei o) the Jlkster 86 4 ilghtween

ri ght and Ieféh(te%g sfer hands i qQubl e-si ded exposure_system shown in

th
Fig. |; 15 Fi T §é‘ﬁ5ﬁﬁt?£ ?Ef%ﬁd‘l@Pévé?F OrFTHVALS 8P e fyng an
expl ai ni np anupzppEstEd pdpeeat erppoing laef bfstheroosfesiesgofintlie gplchte to

exposur e syst SivARaR T AeBy Brok el ¥l S B R P AT ERETIERR of
assi st ance i no20cpxptaionsngoa sabsytitat @ pésbeViiagingpenackprsed surdakef t

transfer handegpds Al @XROSUIS OREFALL o8 AHe @ggig%d%g&ﬁ@%ﬁai 'attokprt he

doubl e- si ded exposure system shown 1 n Fig. Is a schematic ont
el evation of BESFRFHfoe THCERPPES nitly t@s§entft sRevusi A efutdeofdrati on

of the Se@@ndpgéc@ééﬁﬁﬁﬁhmﬁ_ (e fapst dalskansi@InPReEnhh Diln Balivesd rikgrri ght
and the left transfer. hand in the doubl e-sided exRosure system shown in

Fig. 1; Fig. Y2rkdolddogehaisl afohioss &fathe s eornd Jaqessdadi Wk dIthrPni ng
t he exposure spéetid ndkoholdiend meghaPi€e @ndi tige Wecbnd work holding base)

can be shifted relative to each other so that the second processing
unit carries out an exposure operation while the first processing
25 unit iscarryingout anoperationother than an exposure operation.
Thus, time loss due to waiting for an exposure operation can be
surely prevented even if a single light source is employed.
Time loss due to a time interval for the movement of the
work holding base as well as the time loss due to waiting for
30 exposure can be prevented by timing the operations of the
components so that the work transfer mechanism is able to mount
the plate having one exposed surface on the second work holding
base before the second work holding base reaches the second
exposure position after the operations for exposure of the first
35 processing unit has been completed.
In the double-sided exposure system according to the

present invention , it is preferable that the first work holding



30 and a two-side exposed substrate renoving operation in th@ ]HE’HQL @nded
exposure systemshown in Fig. 1; Fig. 12 is a tinme chart show'n 2 tial
operations to be carried out by the doubl e-si ded exposure system shown in
Fig. 1; 35 Fig. 13 is a schematic front ebevation of an essential part of a
prior art doubl e-sided exposure system and Figs . 14A and 14B are tine

charts represgidd NG sedderd ird1d tBel prHdd 2008 werapiaat ?@Qﬁtﬂin thei1paser art
doubl e- si ded exposure system shown in Fig. 13. DESCRI PTI OF THE PRFFERRFD

EVBODI MENT 5 FWeing st e¥pPFBRe TPeraddapl £0%| ARPSNFoSDE 0k i urfpges

preferred e”b@ﬂhﬂﬁﬁbl§@§Qk¢&”gh€0ehﬁﬁtﬁé@§§ﬂhmﬂQMEHﬁkﬂQhE@rbﬁé@QﬁﬁﬁbDQ
substrates for formng printed wring boards by an exposure process wll be

descri bed wit ¥ rgkd Rlgte g8 2 yegglgal|ﬁpq¥pqqq3atllqa§t|§u§ab%o§%d
that thisssidex sdﬂ@o?é@@fléﬁ ftofieeiﬁ ndtie, other ughcsi 8 e bhetpaper
e

is the back si the [eft side of t drawing is the left side and the
right side of‘?H§9ﬂ vmng is the right side. Referring to Figs. 1 to 3, a

base plate 5 sin | aghdid theWpd st Singethe ekl watk )hd1iaghbalsk &rkSapegi on
of the interior of ac se 3 to_define an OgtFlgg?aﬂ S stemcharrber 7 behi nd

the base 5. A:Porh%omAd fda iRlPSR plate Vs 9y $PhepSXBOPREE 1 ont

of the bgse Edr)][@éﬁiidhnc@n |kfé(@{irﬁiged bat it Booh ttﬂéeefl}_@cbe‘i}gﬁel mésk%éﬁgéﬁb A
space under e part on plate SEerves as .a recelving ell chanper
11, and & spa}&Jeat%b L‘ill the PafeitisH Rutdi8nze ‘@’éé:haslsan Eﬁ thamber

13. An openi ngrékfentslnfgofmﬁty Bxposutlae tpabtit b 14 ke ﬂ@éfaldhbélﬂoﬂlcﬁ’( eud: The
rece|V|ng/deI% i %@'% %%:and t he exposure chanber 13 conmuni cates
wi th each oth ?ng’ §'§C8F ? Ebéﬂf "9a. A work entrance 15 and a work
exit 17 are forned Im the ﬁemblaﬂuideﬂe6%®oshghtsybdenmabtondrm¢et@asbe3

respectively. RE % X‘@é&f \‘I’ﬁ%@,héﬁédé rx%‘b I g c&h‘?’ﬁﬁﬁgsg% dcé’né (gj&&né‘”d a

ri ght work el Second are spose rnth
case 3 sdbas maﬁkrﬂmédvegtmmahﬁsmMWghSPh@d)}@@I@pﬁgteeto Aatkfatheskamdl di ng

mechani sm 23%12{%02;% ‘cEQ{‘] s FBS koL % K %{%i‘@ﬁ ?T,l %eg*é@%%df%%fs{ he 30

exposure cha on the outer si e pat
el evat or 21L @@k eABry inhdevibek teltdgas erorz vork égpémweleylcem@ 4 epacwor k

el evator 21L @@aﬂé&ﬁthéfﬁlﬂa@l ﬂ&ghg%@&aa%ﬁasa@hog@nzg m%ehsnﬁslﬁ 'drl.%faosed

processing unit 25L. The right work elevator 21R and the rig mask hol di ng
mechani sm 23FORRAE NS &Peeécge%% B3 tPr 8k eSRAsHg Chki PL25ke f‘FH-"étf ppdt the

processi n® unsdcaihl workusedd iy basd Alispopedi paspectivilly atf ichetirsneh@ce of
a substrate P for formng a printed wiring board, and the second processing
unit 25R is positions.

Thus, any special space for transferring the plate is
scarcely necessary and hence the double-sided exposure system
can be formed in compact construction.

25
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present invention will become more apparent from the following
description taken in connection with the accompanying drawings,

30 in which:

Fig. 1 is a cutaway front elevation of a double-sided
exposure system in a preferred embodiment of the present invention,
in which a case is partly cut away;

Fig. 2 is a plan view of an essential part of the

35 double-sided exposure system shown in Fig. 1;
Fig. 3 is a perspective view of an essential part of the

double-sided exposure system shown in Fig. 1;



2 ? JUN 2D03 9 used mainly for exposing to light a second surface of the
substrate .P. A loading device 27 is placed in a left region qgf _the

recei ving/ delivering chanber 11 on the left side of the work 7 al UN 2003

21L. A receiving conveyor 29 has a left end facing the work entrance 15 . A
substrate P fed by a feed conveyor, not shown, extended on the left side of

the case 3 is deliveigd 4 hi0dgBchBRatis ki iy @1eQatDo®bO 418 ste@ekVing
conveyor 29. The substrate P has oqpposite surfaces respectively coated with

ul traviol et | RIFHEHINY FRUNSKPPSEHPSUbSHRate RIS IRIBIOPR Ao PEF d8TBY a

driving roll eforinellevhevn, id BakUdRThleN st AEAIS§RIsVrads PFBERAbwR % ] FOF t he
recei ving conveyor 29 onto the |oading device 27 . The |oading devicé 27

has a hol di ngliunctl on to hold the substrate P by suction on the | oading

table, and an aligniig. faunet koBchemaglidistrdnte eievReshh | ON Lfsilshanter vard
edge of the subztrate P |n coo eration wwth a prealignnment sensor 31, F|g

1). After the® EnCRoF ek ¢is tfb??tt RECFB2FH Y Wi &
by preal i gnnmetiie ddilﬂbllegaddé@ eposiee dybBeh SR tilr @mgh ap angle of 90 to
a position indicategd by two-dot haln lines in_Fi and i s nbved 20

hori zontal ly. The | g 'Fedi & %“?afrjsc rFéﬁVgﬁl%ln s%fats%‘I?tBPSFe&?l ng
forward from é)k;eldmﬁagpbaﬁebﬁtra'ﬁme rebelvisg oersitipar beda e AMnBgef®ANS,

not sho S e back .sjde of the bas late 5 and cap bl e of
tovi ng 1 401 ar ST 5 FBe ASRRRE-SiFIeEn eBha hEr doTiel 35518 B dbiibad fon ¢ he
right side of 25 theiquath isf at behawaticel froatoel 3R ianb @ a:b%llls\tehyecmveyor
devi ce 35 nac i gnle S B ps Bt Pl o beRr A A R s AR b e e SUPRRERCE
necessary by betﬁmmwmqiﬁ’am labt tshoswer Haedwmhddn@ldcglbdwsadeaéxpaaube set

in a horizontalsRQsishLOR ;Uq C_?lt gd 30 by solid lines in Fig. 1, can be
turned through an angle o Torhthe horizontal position to a verti cal

posi tionlPn which iEx.udpds Quﬁq’:h@@ﬁls: ffacad edevaeidrefat a'ElmS(qahoadumg
device 35 is é&tﬁfé@lrntl%@ 8R Exshdfde 3er®f 0h:£f RGeS @ Yer stllﬁ% §§§@

plate 5. The shaft 33" is supported on a noving neans,
di sposed on t3nd @aéRb§FH%t%F“OPﬁ§lb%é@%aétlé%o rﬁjréabéb‘l\’%ﬂ@)felmtﬁg im

lateral di recﬁné)r@ﬁ}ubmesd@éaV&{fbs@%vgy@ﬁaﬁ?sm% anf F9§t £nd facing the
wor k 2 7J UN 2003 tg exit Wien t he I‘I%ht wor k™ el evat or 21R hol di ng

the substrate P carfe-%tovin 1ot ﬁ%h?fﬁ?r’felcp@ioﬁ ofileYaelUhIFadiSsdslanreelBs set

in a verticalefysiiniiog & m@sveaé heecéubshg ajper@tfibamd hﬂel’l@ﬂ'ﬁ twah&fer
el evator 21R and thgn t he unl oadi n 5is turned to a horl:zont al

bost t1 on. - Thd i ehfiarh B s eBPEPFLYS 1 eRebH ke R 19y FBGE 551 1 o
t he del i very Wendeybie3didgd eexgoisuragsysténershowat ishbwy, Incl uded in the

Un oading dev Cr i JolEh Y HneRARYEVPFor! c1edRTsh %o 'L%sigteahggtfnp

t hrough the work exi a conveyor hown, T of conveyi ng
substrate P teXmlisdnisgnéhe ﬁmletsasleogacﬁxa@sw@eQMMmQ pfotbssseggndhown

inFig. 35 a ﬂ%&es@&n@aﬁﬁiﬁ @Ind E'tgxmns‘f%"rt bp8la it et @bl 3R #1dnt AU " of
paral lel, left vertical guide rail
the left transfer hand 1n the double-sided exposure system shown

in Fig. 1;
Fig. 11 is a schematic front elevation of assistance in
explaining the exposure operation of the first processing unit
30 and a two-side exposed substrate removing operation in the
double-sided exposure system shown in Fig. 1;
Fig. 12 is a time chart showing sequential operations to
be carried out by the double-sided exposure system shown in Fig.
1;
35 Fig. 13 is a schematic front elevation of an essential part
of a prior art double-sided exposure system; and

Figs. 14A and 14B are time charts representing sequential



are attached to a mddle part of the back surface of the bas?}alw@ ith
respect to lateral directions. Sliding bases 39 15 slide along t B:m
and the left vertical guide rails 36, respectively. Horizontal arns 41
project forward fromthe sliding bases 398t hrough slots 5a forned in the
base plate 5, respectively. The work el evators 21L and 21R are fixed to the
forward ends epekaeidy bzobhalprilrsatt,ddBaRestdve! sxpctureney¥en stloguat or s
21L and 21R are capable of holding a substrate P in a vertical position by
sucti on and ofPvE+¥ichl: novenent. Al though the work el evators 21L and 21R
are shown typically in sinple rectangular flat plates in the draw ngs,
actually, each of the vvork eI evators 21L and 21R hasa m)V| ng 25 base
havi ng t he shape of a vertit S ad—piEe-H thaplurallty

of suctiors hol es anqlhaté@cs}tqucvc@oﬁn@fsa @%u@méiag@ed |e)®osutrbes_4{§lfém i da
surface for the left wo ke&gl Svator 21L or. the right side surface for the

right work el 8vBEBFEBIHE RESHDAGRPTHAEE, TandS RFESEIN $) e PoARECt ed

to the vacuunp@ades§mg°~sslubl@&traaé§ fblcmrb@ncjepﬁn’mtai yulmlnq byasdic tdyoanon
t he vacuum pad. The slidin ews driven for

39, are .noved, n
Forat | on- by’ SETBHEESE-CREE® nFo EGREGECTHo PR & E0at or
21L and 21R vertically through the opening 9a of the 35 partition plate 9.

The work el evators 21L_.and.21R nove betwe t hone ons_i ndi.cat ed
by 50114 10 neq. i n FED P8 e whbrid RUBPBSE g UesPi8 DASTE ERE HHTadtng
devi ce 35, andhehérasnt sdde,Jthe Nb12003 sideerposhe papesi tisonbe i atilc atidd, by

t wo- dot chain s |_ding nj and
23R, respecti \#e‘fenfésft gl é%f %hgé%%‘-" E(%rgl%on?g? Sgﬁjl%d%@gcl %sk%%?%r%gﬁe
attached to parft‘she)fdrtawgnbam( tiwraglet afidehe Refserrphgt to Figrs -t hetd &t aand 5
the right sid er d Iyl I y.
Sliding basesgﬁgésélmffe 5 %%‘?\ﬁatrﬂgbh%rv{a?&ntigﬁs%igggéral cheg(lj%nqﬁ gtﬁgghg

proj ect edlhor reghenl ks ther waker faromit Accaie ¢ iy deSiae 4n phkborh sm@éﬁmngs

5b fornmed in t:hsmpélse; Bla,ﬁiﬁd%ner 959@05' vgllyorl%%a§lg>§m&l%ssléze'9815

provided with a ball screw, |I. a threaded nut; not shown, and a
t hreaded rod 93SPRs¢q nﬂ@eé EBAEP el ﬁF@ﬁHe‘ﬂf ke Bpseaplatisedr PR levedeat

t hreaded rod 5%!@&%\&%&@5@@5@55% aeSeryepRt&unadr thegpdrtieadad rod
53 is rotated to nove the sliding base 4 | at er.al (%/ he Skfgm din
mechani sm 23LPLa58R) SELVeR 8P FEFREEANY Hd5et }lﬂ‘?l’?ﬁaggd %SQF‘gefrom
the path of tbeenaHe gbevmmn Blaté i vesndsaan fexpoasutepsisnibeanl Whena a
mask hel d by the maslg)a anr;rlechanl %? ié ‘%‘1 %Ig)t%s |ar%tc %ﬁ lav_gtg t he
rck Jc_l mask ™’

substrate P hePa"oh° tHe i S%evator
hol di ng rrechaﬂrhsruse@:ilylagddQBRI@nelgshbwﬂoer 11 and the exposure chamber 13

communicates with each other by means of the opening 9a. A work

entrance 15 and a work exit 17 are formed in the left and the
25 right side wall of the case 3, respectively. A left workelevator
(first work holding device) 21L and a right work elevator (second
work holding device) 21R are disposed in the case 3 so as to move
vertically through the opening 9a. A left mask holding mechanism
23L and a right mask holding mechanism 23R are disposed in the
30 exposure chamber 13 on the outer side of the paths of the left
work elevator 21L and the right work elevator 21R, respectively.
The left work elevator 21L and the left holding mechanism 23L
constitute a first processing unit 25L. The right work elevator
21R and the right mask holding mechanism 23R constitute a second
35 processing unit 25R. The first processing unit 25L is used mainly
for exposing to light a first surface of a substrate P for forming

a printed wiring board, and the second processing unit 25R is



typically in sinple rectangular flat plates in the draw ngs jmw ly,
each of the mask hol di ng nechani sm 23L and 23R has a rect ang ) an

alignnment unit attached to one side surface, i.e. , the right side surface
for the left mask hol ding mechanism 23L o the |left side surface for the
ri ght mask hol di ng mechani sm 23R, of the base, an exposure mask 55

i ndi cated by dSmhinty gor%&ﬁésiﬁ@eoqi@ﬁméréeé@fd st £dd MPYLREAbStE Ate
alignnment. The position of the alignnent unit in a vertical plane is

adjusted for ¥he fine positional adjustnment of the exposure mask 55. The

exposure mask 55 isp preudidRd dektiBe 22 Pr eslep RidBAEth tF arRFRakegioRabt efRe and
phot omask mar ks, not shown,” forned at 3o Eredeterm ned posifions. The

degree of al i ERFREMLIGY dEheVERID ISRDREr ks ARt Fh¢ ebelteriddenfe$PEoVAEl in a

substrat esP i8] dRas edr by At A& LSivTRGacdBraiidrgng thes axpesuead Bskinzdthét h
the substrate P. A single Ian'% 61 i s di sé)pgsed in_a |ower mddle region of
35 the opticafoySRER ¥ fakber AAUPSHERES Eak®d BY aTherd Gapveyey shet shown,

mer cury- shor te@éndeandn the 1batntldeest tthel tgbé 3sts aighiverpuatitkoutyh the

sem transparent turnable nmirror Sélis di s‘posed above t&e I 2.7 J UN
2003 12 61 THRFR GRRABPES M PBFO Che SRCBEV AN CORVAYPT At pi ERBRLFAE cat ed
bK blr o][<en |'i neshad dppbsitet @prgéé@@tr(jéép@chiigbnyeaﬁiﬁ@ﬂ vllaJ}tH tma_ttcagpoﬁétl to
the left, a seco osition.]ndicate t -dat chal 1 N 1 N . 9. to
oflect o |OHPATeTiRE Byl Tire ThsRuBY et e e P by A fing
position, i. fllers Mot 2hotd) pedutiednin Athd Ideawinahg ngomiayoar 265£ros

di sposed on the |eft.side of the ft k -hol di ng, nechan sm.23 nd an
o nat i ng. 1% Fare LR eORr S e EoBRO ERE IOl HaTS T et RagRaRord ng
mechani sm 23RleRafd 2t haag holdorsi@taon th bpbdd edeatudsteakeft bpsdecthenri ght
| 0 end of the [ cal e mh 7, angd- fry- : S 69
are di sposed %rgﬁém%egﬁlogﬁéﬁgf @?ﬁg&r eéﬁdecnl %qﬁﬂgﬁgrglyr&élf:\% t'?%gbljldrgﬁa ®

m rror 635andpditvieenof hehetfsewardf ¢dae iodgtherswrst@atent ttheorpenablien
mrror 63, r t ; phey e itihe rn ! LS-Set in
the first pog‘?ﬁe{grﬁ \ét%%élﬁégh?ﬁtg%érgnot t ede(gtl‘@t'hyl' a?}‘glt%ﬁ@é %glfblgggthgﬁ y the
| eft reflectilhrs PeppsroBECAAH F9ieondihe ﬂP@%#i%élﬁVh@e AT PHPrEsil igBRarE: t he

exposure maskeps NRIA Y abbecbelt s Ea%bdtﬂgo@%?Wiawl%%f boratﬁt@te

where the turnable mrror 63 is set in e .second position, th i

. . tne |1gnht

emtted by t heP§HMPreINdECqtad ke twa-g9t hein hites af Fédtri hyaRrflrroroved 67
and the nigghthdtidsntRatlyng THe L64d GRRdeonN8Es D1 he sxpasticd sRSK sharkeds by
the right nmask hol 25”1% gechani sm 23R V\hgn t he Igft V\m'}éhelsﬁ%aa"{ or, 1L

hol di ng a subRfPIRE1PY SAHREEE ST FhE BIPOsEIZ Pod! ti Bif ailtftthe’t uthabl e
mrror 63 is swuspredtednon satoving hearfis r 8bt pdovini, ohi sdsed @i tthexXpadus ederask
55 25 is brou i te W hLS f. o) , the
first surf ace(g%}thfg ﬁég%%%g%?gtse%&irbsa%ea%%%séefdﬁ\# E{I:L gg;’h“ Pﬁ]ggfaéfta g)e?%{:)géﬁ?i mask
55 to the |ight eniAnathlepding dewisesB5t dsfdignosed on the right side of

25 the path of the work elevator 31R, and a delivery conveyor 37
is disposed on the right side of the unloading device 35. The
unloading device 35 has an upper surface in which a vacuum can
be created when necessary by a vacuum means, not shown. The
unloading device 35 can be set in a horizontal position indicated

30 by solid lines in Fig. 1, can be turned through an angle of 90°
from the horizontal position to a vertical position in which its
upper surface is faced to the left. The unloading device 35 is
supported on a shaft 33’ projecting forward from the base plate
5. The shaft 33’ is supported on a moving means, not shown,

35 disposed on the back side of the base plate 5 and capable of moving
in lateral directions.

The delivery conveyor 37 has a right end facing the work



a latent image of the exposure pattern of the |left exposure S t he
first surface of the substrate P. Wien the right work 3 0 e%nzamﬁaﬂéﬂgi

hol di ng the substrate P is |located at the exposure position and the
turnable mrror 63 is turned and set in tlte second position, the right mask
55 is brought into contact with a second surface of the substrate P, the

second surfacexof 1t7he wdisthate gt Soek posedtbNargho Idlehd tBBts\DsRISUEE
mask 55 to the light 35 emtte bn¥ the lanp 61 to forma | atent inage of
the exposure pafd® (P LRethe G FISLGAEN nelshe 3R 10RILAS LBEGRI 3Surfhice of

the substrateif.a ve%ticau\i?]@%aolﬁreeéwéé Ret Subb€rath Pt Fasefele FREhani sns
75L and 75R have transfer hands 77L and 77R, and sl.iding bases 79,

respect i vel y. YATK §J-S¥as8T pf i @ndithen Sihgwploaf g AB%EGE pbafe BIrNGddtqui de

rails 73 af e exicangesthatgsaldibnQn fihe stippt Pase pphatierahbfefRed Stidhi BEeS
bases 79 havi ng. t he shape, of an el ongate fl at pl ate %gfprg)(t ended

hori zontal |y ‘F’g}%\%‘?%ﬁl IGR3 Fedhesid 135FY SO8VPURBPY bHYE Bt 9te
gu: de ra: l's Eﬁot %ﬂlﬂvﬂ,efihcﬁhﬂdcﬂn;gl hase uR9oh8ing ksl ilcat esal Ishd rqequggrﬁh
relatively short distanc neumatic actuator, 81 (Fig. 1 ,_.an e
Coht st i ngobaeerSio e Erdaf it B v SR n e ud ot Fobk jpting
di stance by atbal lcoswegur 3halr ishewnf oforr elcatveghngytiee seabsopaterr 8. the
Transfer iband drjcvi n unitg 87 are aC{etvaﬁihed to foorvvard end parts of the
sl i ding blasesn$§, EFrespegést’i v%ﬂ}. THe $5ansPePd Rind & vi ng units 87 are
provi ded with par al Aekshbwnkageiy .89, armsipect puebylelly anghewrelnandsl gédidand
77R are attached, t he .15 operatlive S, of e rallel |inkages_8
respectively. tL]Ei'f‘lles 1?3r621r?§1 erg kand Ipafgﬁ}g?lf sl%f%g}%l%g C%?r%%lféder lg\% ?18
opposi t e si deanenderashedotodedniddlle pacti ofi hejtecki ensfateldfowhsephess in

the transfer gf&@'& 57ZJ1t%”9‘eZé§c€r ogl%r’c%"r%&egiié’c?i C“Qi‘idd‘ﬁgd‘%as@?tﬁho"‘“-

VWen the hol | 6w Spaces ar e evacuat ed, suction i's 20 produced on the'tip
surfaces 16 tabideicalaw pgitsj acohsnendThhepaedt | eertigadages.dgo reamsbaét ur ned

through an angbe,QirRRAYL 9QReLwaeR harhgontal,Bgalti eBsyaEq WeL6h tHE
paral | el |inkages 89 extend horizontall g forward and vertical positions
wher e the par&l1@ing hfiegged soh BN FL0EF P2 afasPegoiAnaRe. Pagrplaset he

paral | el |'inkagesedfiang .t uHeedorkhel dvakysen 1hands 21k aaade KR hel gnén a
hori zontal position are noved vertl,callgébetween a waiti ngv\glom tion on a

| evel above t hR YRk WEEdPAgERe MRt 23R8 ot b3 ReSReShoWAlY n Fig. 3, and

al Emﬁrl (rjmsi tion onTke vt e&éﬁf&wswéd jlilghﬂahmharhr@ea@fiaﬂﬂéeomafdlﬁiﬂ& &he f

mas ol di ng 30, mechani sns 23L and 23R as, sho in Fi.q. 1. .The operation o

The doub e- oi BB B0 g ANV ERiETh PPE b GLats SIS LR A1 o BREsith Fi gs
4 to 12 . PFmgeenenk.t 0Althouwgh vilenwsioak @dsvatamt e iln aaxpl2dRniamg shown

iune-series o i of _t o = Si S S FLg. 12
e e oharyb Malls 1ol SR EOLRL Cam 5T BAREOHL S o OB, AAIRLG,
exposur e systeatuallyh gachnefithe swadecdevaparstdlénandniR thas fa peving

proces s;rbgsu}il nig%%gﬁlav%@r BhEShapRdo PREVALE 081 kAT Cal 8 MmASE & drekaéa X )
with a plurality of suction holes and attached to one side surface,
i.e., the left side surface for the left work elevator 21L or
the right side surface for the right work elevator 21R, of the
moving base, and a vacuum system connected to the vacuum pad.
30 A substrate P can be detachably held by suction on the vacuum
pad.

The sliding bases 39 are moved by ball screws driven for
rotation by servomotor, not shown, respectively, to move the work
elevators 21L and 21R vertically through the opening 9a of the

35 partition plate 9. The work elevators 21L and 21R move between
their home positions indicated by solid lines in Fig. 1 between

the loading device 27 and the unloading device 35, and their



14 Fig. 12 are not carried out until the first processing unit 25L
acconplishes the first exposure cycle. In Fig. 12, i nterval 2 HMIN=2603
vertical broken lines correspond to 1 s. In an initial state, the work

el evators 21L and 21R are 5 located at their home positions, respectively,
t he mask hol di ng nechani snms 23L and 23R are held at the back positions,
respectively, ethesd@adbRyrioRd e favateqd 2y angbIder BRhQAN] (kg §¢g35 are
held in a hori zontal gOSItI on with their upper surfaces facing up, "and the

transf er handRetwaenkie s lahelding Mrgchapdsine ngdl @ngoddRi gipspertipetyi vel y.

The turnable mrrorad3nbmSef rig. bhendeitidnla1gsidd @Ri14R8Natd@rehantq of
t he doubl e-si ded exposure sgstem 1, the lanp 61 is _turned on. The |a 61

is left on unt? PRE AbiNcePaTeRrdRpERUr EheyRiEmplatet ppethe fieds, a

substrat e sP ighdatigher 8daboot hehd @eetYEAD SONMENRNi 18936 14le SRSt batend 1S
15 transferred from_the recei ving conveyor 29 to the | oadi ng device 27, the

position of tlt&dyratelitipg PRgeS dddShddes ik theshekizpitad geide

preal i gnnent . r Uk agUe s, 4§3a§@%jle@tglighoﬂizdrﬁ%l'l?aﬂd)ﬁﬂaﬂf\q&ﬁ el s
set in the vertjcal position and is noved toward the work el evator 21L to
make the wor kKSEYES SRSSELANOHRIFON ARER YR >R dopmey BRcthvokager BERBRi on”
in Fig. 12). Fhedspkitwoekyel edah ol idlilnghphdengy tike psybsdsdteith hSbaai sed
to the exposure posi.tion indicat Sd %tm-dots chain lines in Fi g 4
("ascent "% n 5 13y . €Theh, MEREIP Ui g PGEV PRV angd pethrsasied: 6ol 33

ori gi nal posiid adnkedrdo €le alirepiod ensesy ball AeardngkVi Mhet figrdw¥d rod
substrate P, d i s _kept it until the left work elevatqr 21L is
| owered to i tgﬁ ?Fh‘é&boﬁ@% FSEgtWéb?ytﬁesefrevﬂm\}bBFkgld e g?otﬂ“’f’f%efisr?%cat ed

at the exposus® iposothavad o hiovet therdlackngf babe Sulsiteabel . | Thpl assk
opposite to the l.eft sk .hal.djin chani 23L . Then, the.|left mask

hol di ng 30 ne%eladnl?lsgrﬁ“ anllssg‘rr%vl‘e ﬁltshnéo‘georgr%\e/a?w eﬁo’%ﬁ??}éﬁoflgﬁ?}éﬁe%ﬁ%%t "in
Fig. 12) 1$o tdmrt fizsomxghespaich plistheéssork dlevaghtr 1At 021k ghhdconfacvawd t h

t he substrat ; [ ' | P (" aly o i g.
12). Then, t .e&e%g)snu‘?he@réag&%ggvﬁésﬂsl& %Ih% c%gé@l?&#tgg%%% Ph%tr%P'eL Lgﬁg rate
P ("contact” 1% iR gontant wath THensubsieratisr Rabtd Anrfle wegkislauatesd2dnd set
in the first pogitiomdndddrstndRgst hendihdmbbSanidls 2 $0A8834&NU Y shown
ultraviolet radiation emtted by the lanp 61 falls through the 2 7 JUN
2003 15 expostfRiGRIN 55 RePBleyrHEngHIRThbLEE nldfetshami She2dravhngse
first sunbaceadfuding,suhshrét @hR Ags1eMOMIing fedharbishh 28KPAsUMBR haskRig. 12
) . After the first surface of the substrate P has ﬁ?rgen irradiated with the
ul traviol et radiHNWTAFR2SE AL 8LSFUPTH UL AGFRCReFEOMME $H1e EREFFR about
8 s, the turnald.e nhermilghi3side sarbacedoanthes akeft masrehobdinfmepnshismon,

t he exposure i f t rate P.('release"” in Fig.
~2), and then?‘f[fiérﬁg}et fﬁ%ﬁ%gﬁgﬁs&%%@ﬁec%aﬁﬁg%tjfgk IPasSkﬁ g??%%?%ﬁe?%a?hse&back
posi tion ("ret3Rcpifontie ihase,gan EXposhbe Sudse §Gemdicatiadeby elats nangier hand
77L is ed yi | Ry | i ght th P by
suct i onmg\r%d rr%’vggh'?%ctéﬁ‘gg%o%ﬂi_%%gﬁli@ngg%fs g’“\l}/}na}n _|g.t'_661ilf#?§%£€{e€u in
Fig. 12). TheoKuhst pddgnpenwinig tihea ex@dsienlf iplanesis fagiusitedt hos the
transferred ffgom %i't%ha!‘oéciﬁ‘{lﬁt%\éﬁ%oéf%]fle e rkefdsid 4.ransfer hand
77L. Then, the left work elevdator 21L is |lowered to the home position

i ndi cated by two- doEPIfARPSIFReBAFR P gls ePXOEicemtithi 3 prgdetoymingte | ef t
wor k el evat ortZiHspageat vest tdig,naxd sdtshaskendy g ,0mothendadiragmdevitce 27
at the home position. 20 Meanwhile, after the left work el evator 21L has

reached the HOTRISTSIPENGA, ROSELLPERL t FARSTIFIUBSdOT 7TRILEMHBVedOfo e | ef t
on the | evel gHotdi@sWanmtrig wiehi féftrenadthdXed @vened o at Hichd e POIY tion
so as to face thertseﬁbgtra]t%e P hel d by the ﬁfg} transfer k@ﬂd 77 framthe

right side. TH&TYEReP¥uble P " 25191 EFPRTUFT SASkhe2l B thst er
hand 77L to tdegtirghe bransfer hand 77R ( "transfer” in Fig. 12 ) . Then,

the right transfer hand t757RJth0| %i ng t he sub tratelP is nopved horizontally
to a position indi aredIwy 1R &t TR HHITPOPPHes" i%h 1BGE B %Eﬂl?’heogat hs
of the | ebt waiik cpltadvalosy2ddm admbee 7ightthaidksel avatihe 23ikp dheis3a ri ght

transfer hand 77R is_kept waiting a itign (Yreception.and wajting"
R 12y nisayreliBrh-ARn LY i 13eBR GG O L W

rai si ng oper a isemltrhespareanic tngnapkr aticooy 63hés aligporedt aloper ahedmmnd t he
exposure operation. Meanwhile, the right 35 transfer hand 77R noves to a
position between the right work el evator 21R and the nmask hol di ng mechani sm
23R ("rightward novenent"” in Fig. 12 ) immediately after the first
processi ng unit



2 7 JUN 2003 16 25L has started the alignnment operation. The tine when the
al i gnment operation is started corresponds to the tine V\henZReJUNg?ﬂ%vvork
el evator 21R conpl etes noving fromthe exposure position to the hone
position in the second and the foll ow ngi1% exposure cycles . Then, t he
right work elevator 21R rises to the exposure position (" ascent in Fig.

12) . Subsequentlymaﬁeuffn%&et m%&grs@aegﬂzg geveinhe af g\éve &Dggthf@nsfer

the substrate P having the exposed first surface to t evat or
21R and t he rlfgﬂtca\mﬁikbﬂbé@&?@rlm ho|Biig -t b tcheesLest theel gy enictedn as

shown in Fig.p eﬁthefl' {6 0Ro dHe Fif, ;%écond%&lséi%t;[r?&fca@e'dsby%g Yt

suction on th rlgh rk el evator 2IR with second surface thereof faced
to the right;Chaddr lisest He Kigbsir e éqﬂieéftl ﬁb@r]ﬂéﬂltl ﬁmatb¢@d®s§hﬁolamp

transferring ¢heo HBH RS Fa Béﬁﬁféf?olsﬁéior\{\ﬂikee' ﬁ\ﬁ%tr%oﬁ%&l ?lebfor{' ght
work 15 el evator 21R Subsequent| Ris returned

i ght "t r ansf er
to the waiting posiff dﬁlu\hhll@%l‘%%@‘lfflrpﬁ Gbgohfeégsngsem@nzae ileftnskde

exposure operg ¢gpa ,1etfhenarslkqmldm§l&n&qia%@9\ TREhan §mla§BmQBa£ ﬁffp&d
processing unit 25R poves to the forward H:FOSI t'i on "advancenent” 20 in

Fig. 12) to Htihdst AESR3G56s APtk abs § %Orfulfmneéht!ae%dwq ARechans¥tond

surface of thepubséf Rl ifg idrises TREK B pbBedldtofed1vEt Rinkhahest ﬁate P
("ali gnnent in Fig. 12) he_fi rst%[grocesm ng uni.t 25L conpl et es t

exposur e 18pereitd &f st OIS’eflSF‘e SYRCED 1SN Tof  EPRPUNd et Bbe‘ﬁéﬁi on,
and the turnabdgsas sgcarrezal@ o$éd udéltneenacmb et thd rbﬁ@eﬂ@ﬂxﬁcﬁ AirRegktéon. In
the second processi n%runli Eg osure sk 55 helg ¥ the right mask
hol di ng mechafiH©% b %f“thmé RAtRAN Wie ATERE FEHASET REMEFOT ¢| ose
contact” in FMP.ant2theafdm@iadlleeméorpt 63 orespetbivelly.gnierd sepeeathere

Then t he turnabl e 30 rror 63 LS. turned and s n_the second p S|t|on (
"second posi tTBn*TFR '&f‘% ortS i 17 &fitar? {lﬁ’ﬁ% f?eféé}na"%h\'—%%e g‘? f

substrat 5P tdnidughl b}h@;heﬂ;mmjﬁe isasdf B tieel] y et hef tr ik ghl eataisig ﬂnot:cbmg

mechani sm 23R nbhA dd §8xE hdbnt AL g BRI BYa LA 2 b A b mas
Fi g ; lh F |rstq%§)

exposure N own I n processi ng
unit 25L, t he‘i%hbédrka»t eh@ lmaf\h mask helﬂitn@uneghﬁﬁaexe ZQLoceTssedsuza,tet Weere

exposur e operafd Qﬁrh§bié %ﬁ%fr%wé‘éj 1fsr Qg’ctﬂ? t\“@ré%c%rﬁvgbg%t% el PEgnt

transfer hand /7L, and wor k el evator 21L 003 17 moves down
to the hone pasititiegrby ‘éh?é@é‘P\ﬁel ipaeféreted byttha sight vaflectng BEeemd

processi Bg UNgt ag@RHeSridht B@l@%ﬂ%ih% RS b OR tolvBea nghéxfdanef Risihand
77R receives the substrate 5 havi ng the, first surface processed by the

exposure operat it PBnF]P?Ie“r‘-’e‘ftt "‘P?én@?%@l?ﬂaﬁﬁcﬁ?ﬂl% <Hdown in Fig. 10.
Subsequent |y, the VWHéﬁ ehevedfy wdtk @feddirf EIEthcpfcﬂ.QQSSISflgas:lj’tiaﬁ:eZﬁLisi s
rai sed for " (r}e mask hol di ncgslrgachla n e3 er at ed

0 .
"advancenent " P gnner'latx’posflh econ eggfﬂab hitt25R g%rﬁﬁ etes
t he exposur e mpm@it aopd,sethénmngsk fhosﬂlp@rm@hantmmﬁ esposireamaskl Foor

"retractign",.d I%ergg?;hlé ShEY Pt 2ot i?rrn i eﬁ%sttoshPfa rg:f FE‘?]%' EPe erd t he

unloadlng device recel ves the su havin posi aces
processed by Rhéhexfosst esuwafarat ¢Hriter snbshratwik lel ex'msﬂd 2hRough the

left exposure mask 55 to the light emitted by the lamp 61 to form
a latent image of the exposure pattern of the left exposure mask
55 on the first surface of the substrate P. When the right work

30 elevator 21R holding the substrate P is located at the exposure
position and the turnable mirror 63 is turned and set in the second
position, the right mask 55 is brought into contact with a second
surface of the substrate P, the second surface of the substrate
P is exposed through the right exposure mask 55 to the light

35 emitted by the lamp 61 to form a latent image of the exposure
pattern of the right exposure mask 55 on the second surface of
the substrate P.



15 as shown in Fig. 11. The thus processed substrate P is delivered by the
delivery conveyor 37 outside the case 3. Thereafter, operatizznggsgﬂﬂabed
above in connection with Figs. 8, 9, 10 and 11 are repeat ed. VI oUs
fromthe time chart showmn in Fig. 12, thdr3e is 20 not any idle time in

whi ch any operations are not executed. The cycle tinme of the exposure
operation shown in Referdihd sodbich 3, tMansieirsmeditdtidmsbysaodt 79/ hatrBan

the cycle tune_of 32 of, t ex e eratj.on shown _in Fi f t he
prior art exp&ﬁ?%g%@z‘f@ﬂfl Pﬁgm H ug‘ésﬁr@’lge%)%c]tﬁvﬁ &t her
wor ds, 25 alt hauwghbade paxpesur estgilmeeﬁmin oche g ptete s, |em& gasee ray 15 s
fron13 s and e 0 i for. both the surfaces is crease 10 s,
i ncrease in t?ﬂé" E g %ec% r]rg?’% Lr e Eléeﬁect?é) {’?‘?ﬁ"tp ST €5 qﬁé“ﬂi ne
| oss of 0.5 sbasedi79. hadhihg shalkhapbeatt hn/adﬂquugb fie pl@ﬁeeﬁhremmhdéﬂ has
been descri beﬂ as 3 I%ed to thg doubl e- si de exgosgiig Exstemfor
exposure of tHB &S AEv35st ARd MY SHEERAT (N BaFFR 8PLY HAPEIELE ate
the present i ﬁH&Ih’EIglﬂdeSr&lﬂts 73 m ted lt—:-lﬁeredltdlnlgrbast67$)IiE@ttdv©a|la&pﬁ[|a[L¢§lt ion
and may be app |Oe‘§ito va pus_{ ?lrg uble i ded eeu% ure. s tems{lj
exposi ng both he %rhl’af 58 b\f ]ﬁ?/g 8 rk R5HE éxp%%e‘ﬁ“t%rg gh
exposure naskstgowodeﬂKthérpghﬂeﬂedmn@éﬂseXbbsﬂmevpdﬂEEEmslﬂptmmghgh

Al though fhe %%‘E'l(}glg%%' Xl tga%%le %gg%syglgl %XJ?‘E‘?@S ﬂgu]ert] E A3t ion

according to resen rovi el'evators that
move vertical by,a tshevcpm@iscemﬁh nmnséﬁrllmrdp@rvcatg gntibs $7deublad-teictied

exposure syst g dy Oul- e@nd“ﬁ% &gfﬁtﬂﬁ'sfi%l gﬁ&i&%@ N %ck[lteﬁggrkﬂrpﬁe

el evat ors and desi gne orizon ecfion
i nventi on hastbeesifeickand dedving tnstph éfaéﬁrmvmdmmamhlﬁlelMGas n

degree of parh CHLBRELY; vORY] oS FENKahRANIES AT N ALAL! ORSA &, RASSI I €

t herein. isth ore be under st ood resent 1nvention may be
pract i cedl510 epPPiEr vivee epHanohsthepearpl kel |hinkagersi Bd nasperkiveivioufhe

departing froetérk&efeicm%dam%smm)t ishar g8fiow shduCrairBBhading Wppodded 1. A
doubl e- si ded ex osur stem ( forBe ﬁ sing a a| r.of opposite side

surfaces of a® tBr‘PY d pE tamﬁ’aPFo FebiRiur FO IRk SPESES 55)
respectively pi wedﬁdm\siftela HagRiesEAr a{ncﬂ%XpRSalﬂe&:dlﬁfeIcﬁreﬂSto Saudtdoneans| ded

exposure system ( isin rst _mask hol C ani sm
hol ding a fi rg?t O&@Ur e %%€5§?H[ow paces are eva%um% a c(tlon

20 produced on the tip surfaces of the suction projections.

The parallel linkages 89 can be turned through an angle
of about 90° between horizontal positions at which the parallel
linkages 89 extend horizontally forward and vertical positions
where the parallel linkages 89 extend vertically downward. When

25 the parallel linkages 89 are turned, the transfer hands 77L and
77R held in a horizontal position are moved vertically between
a waiting position on a level above the mask holding mechanisms
23L and 23R as shown in Fig. 3, and a lower position on a level
somewhat higher than the middle parts of the mask holding
30 mechanisms 23L and 23R as shown in Fig. 1.

The operation of the double-sided exposure system 1 will
be described with reference to Figs. 4 to 12. Figs. 4 to 11 are
views of assistance in explaining time-series operations of the
double-sided exposure system1l, and Fig. 12 is a time chart showing

35 the sequential operations of the double-sided exposure system
1. In an initial stage of operation, only the first processing

unit 25L operates, and operations indicated by asterisks (%) in



used in exposing a first surface of the plate (P) to light; irﬁ&eaﬁék
hol di ng device (21 L) holding said plate and capabl e of novi % tl a

first exposure position in front of the first mask hol di ng nechani sm (23L)
and a first honme position where an exposad plate (P) is nounted thereon; a
second mask hol di ng mechani sm (23R) hol ding a second exposure nmask (55) to

be used in expgsi 19 éréermneaﬁyié@%tounﬁf@tmleaffré@prbeegggm A tsgsond
wor k hol di ng device (21R) hol dlrrsgnsal pl at e and capabl novi ng bet ween

a second expoATRAIShErokhe nf ¥rEneXpPstihe S¥Tdhd ﬁﬁs&lQKﬂkﬁrndnﬁﬁéH%%ﬁsn1

(23R) and a mmmtﬁéﬁltwﬁkéﬁwq&ﬁegh@ow&pﬁn@e%expgsed plate (P) is
renoved therefrom a single |If|ht source an opti cal system 63) for

sel ectivel y transnii?idfg1Pighe fsr%esaFBeIW%IFﬁ edgyptereedlyy angl g1 ‘?%@

optical pgth jeadidgat &Hd1® hbhs poSARIEHS £ HeRpeEt PPe Dy, %hé%@@hemai
path | eading to the second expqsure position; and a work transfer nec am sm

(75L, 75R) cdpR@IaRisnsy etdi veRg t4iR pRERe NP whbsdhE rBRCEuPPSEE1ARS, been

exposed to |igdp éatﬂv@@f ithat] RERAGWad 1RARiIcRD 7 4t hB@nfl bha i nyaEkid@l di ng
device (21 L)_and transferring the plate (P) to the se¢cond work hol di ng

dovi ce (21R) X AMRANCL el GcBABL LR3I POSEELRR I ShER) WRBFhEUERRBRS t o0

light. 2. Thergtouly €p sla@laotr@@@éw@xsnﬁ@ém@)ar@cm diretht ehéi i ting
wherein the first work holdi n‘%&?ﬁ\g C Capabl e _of, holding the
t

plate (PYO% n BORAHAONSal THERTT It'g}%ttuﬁ%)?li’i% I T&¥pBute SFerllt FoR for
exposi ng the déutstalspobaceowf vpenpltad etaPy 66 theghbuble2yidhiexpo3re

system 1, the lamp 61 is turned on. The lamp 61 is left on until
the double-sided exposure system is stopped. Then, a substrate
P is delivered to the receiving conveyor 29, the substrate P is
15 transferred from the receiving conveyor 29 to the loading device
27, the position of the substrate P on the loading device 27 is
adjusted for prealignment. Subsequently, as shown in Fig. 4, the
loading device 27 is set in the vertical position and is moved
toward the work elevator 21L to make the work elevator 21L hold
20 the substrate P by suction (”“reception” in Fig. 12).

The left work elevator 21L holding the substrateP is raised
to the exposure position indicated by two-dots chain lines in
Fig. 4 ("ascent” in Fig. 12). Then, the loading device 27 is
returned to its original position, carries out processes for

25 receiving the next substrate P, and is kept waiting until the
left work elevator 21L is lowered to its waiting position.

When the left work elevator 21L is located at the exposure
position, a first surface of the substrate P is placed opposite
to the left mask holding mechanism 23L. Then, the left mask holding

30 mechanism 23L is moved to the forward position (“advancement”
in Fig. 12) so that the exposure mask 55 is brought into light
contact with the substrate P and is aligned with the substrate
P (“alignment" in Fig. 12). Then, the exposure mask 55 is set
in close contact with the substrate P (“contact” in Fig. 12).

35 Then, the turnable mirror 63 is turned and set in the first
position (”first position” in Fig. 12). Consequently,
ultraviolet radiation emitted by the lamp 61 falls through the



20 3. The doubl e-si ded exposure system (1) according to clai r’zl, W&e i.n
t he second work holding device (21 R) is capable of holding t e? p’ tz@bP)

in a vertical position at |east during an exposure operation for exposing
the second surface of the plate (P) to liight. 4. The doubl e-si ded exposure
system( 1 ) according to claim1l, wherein the first mask hol di ng nmechani sm
(23L) and thecggsand msk b@lrmlragbyeak@ma%n@ ﬁaﬁ&n@r@cwawgﬁeﬂalpMO%ée to
each other, the transfer nechanism (75L, 75R) includes a first work
carrying devi Eergtsuyrfang af @@oﬁ@PW%BrQ%ﬂS@@W&eW da9(7BR)" eXRREUERE wor k

transfer mechapimm. (Y5}, ZPRrthansiSshbfadd alrecPbubsOPatdIe Kdd phelor K
carrying device ( 5L) to the second work carrying device (75R) in a space

between the fiFEdiniad neleh ngherethaRr SR IBLT 2GR to%e E¥cofd NPESRSABY di ng

nmechani smg( 238 @E@M%@ﬁeWO%&eei&npa%cBb@&beg s e Q:turhﬁﬁﬂe &0 68 he
first work hoI mechani sm (21 L) and the second rk hol di ng mechani sm

(21R) di sposeélsalf e ﬁB‘ﬁe’s%éﬂt %ge@raﬂ:h@o%bm% §Ple@<@§p’(¥&més§ystem

accordi ng to sbajidnrbmovhar eidh the phidEerdte @ pubsidpie havmg a 203l andf
opposite side surfaces coated respectively with resist filns for

fabricating atpe? tteLSht PAgK bedddang G‘ecﬁﬁ\éla%@&llel%F&éﬁa%‘k%%wr@’%?%%m
according to pb@itmoh (\n&@tgaatg(mrd ifl St . ang) second work hol di ng devi ces
are novabl e i ndepend of _one an er. bet respecti ve exposure
position &hd the r e%‘%&q ROt Y et l}?ogFEFdﬁan?\%Be?ﬁé rﬁjgﬁ eio%fnasa soslfe
syst em accor dm@eﬁ cpcsllajmsnltovdfteé @iighsai Holdg stheasdbsecate Mk shokdong
devi ces operate en e so that said first. and second éurfaces of said

plate are exp%%%d“qvt?s ath% 8’?53?%* oG asTRIOWY Y E18r dod RS EFE”

syst em accor dimgFig dRai. mlhe whbseratedchasging ade ekpsaed fimaite susfemposed

L light thropgh (e[ SRPESHIE rIBR LrQY SE ek RB AN B LG SSY HAECL S LS PRS-

L. A{. AU_.1R9. Avans3Hr, Asnd AFH, Ahthmr thh 1ty wask @levitoksAlL. s doneFed AON
. A9N% . J?+al
rv7V\} xsni d Z{caﬁ%]hgaecgf dlc ca ca)jécavj arb]lc a Sca']ncaf%a] cajc
a] ca] ca] caj | Cdlasseats] &a] %19&] anU] dhg deht)]word Wleyagtyr 21L receives
I _"Y#] % Yar%h %knatgeet ol yhAYhea] eakeah R Poa"dfn e jakcabcalcaheahsnal cal ¢
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- / 0&1 283BIENN-6* 6163646677 08#I;
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a] ca] ca] é_}?! YZ{:dyf\ r&gﬁe/\rlc}]:e letthcra#@%28r hand 77L to he r trans
agavayaaddddd Xsni ca) caJcalcalca ca]ca]ca ca]calc' a a calca ca]ca]c

a] ca] ca] ca] cabhanrd ddRch]eensdpEs] ¥aFéd} dad)ca) Bigroal b Figdtgt NSy PaRg 8nr ss
SSSt V7v8VRwx 2743 Mo'fﬂhhht}i{ﬁ’él gas Wil al ¢s E}ﬁeq\féda]méﬁl%’r]t%]l?aléad cakeal&al cal C
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}xsnid_Z]]]]] cateadrabaabaal wad €ialgealiaarcq] ch )ca] 0ca] ca] ca] ca] ca] 0ca] caj ca] ca
Lo eafeet calcolcal sl eslealgp] Sle s Lo ettt Wbt St repdQPE0)-
+axV4! ") " 10%di ing | operatlidfhh&t e - hdvad®Phdy bRefatiomsInt 1O %ah ihinént
operation and the exposure operation. Meanwhile, the right
35 transfer hand 77R moves to a position between the right work
elevator 21R and the mask holding mechanism 23R (”rightward

movement” in Fig. 12) immediately after the first processingunit
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to transfer the substrate P having the exposed 1rst surface to

the right work elevator 21R and the right work elevator 21R holds

10 the substrate P by suction as shown in Fig. 8 (“fixation” in Fig.
12). The substrateP is held by suction on the right work elevator
21R with a second surface thereof faced to the right; that is,
the substrate P is inverted in a process for transferring the
substrate P from the left work elevator 21L to the right work

15 elevator 21R. Subsequently, the right transfer hand 77R is
returned to the waiting position.

While the first processing unit 25L is in an exposure
operation, the right mask holding mechanism 23R of the second
processing unit 25R moves to the forward position (”advancement”

20 in Fig. 12) to bring the exposure mask 55 into light contact with
the second surface of the substrate P, and the mask 55 is aligned
with the substrate P (”alignment” in Fig. 12). The first
processing unit 25L completes the exposure operation just before
the completion of the alignment operation, and the turnablemirror

25 63 is turned and set in the neutral position.

In the second processing unit 25R, the exposure mask 55
held by the right mask holding mechanism 23R is set in close
contact with the substrate P (”“close contact” in Fig. 12) after
the completion of the alignment operation. Then, the turnable

30 mirror 63 1is turned and set in the second position (“second
position” in Fig. 12) to irradiate the second surface of the
substrate P through the exposure mask 55 held by the right mask
holding mechanism 23R with ultraviolet radiation emitted by the
lamp 61 (”exposure” in Fig. 12) as shown in Fig. 9. In the first

35 processing unit 25L, the substrate P having the first surface
processed by the exposure operation is transferred from the work
elevator 21L to the transfer hand 77L, and the work elevator 21L
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15 as shown in Fig. 11. The thus processed substrate P is delivered
by the delivery conveyor 37 outside the case 3. Thereafter,
operations described above in connection with Figs. 8, 9, 10 and
11 are repeated.
As obvious from the time chart shown in Fig. 12, there is
20 not any idle time in which any operations are not executed. The
cycle time of the exposure operation shown in Fig. 12 is 26.5
s, which is shorter by about 17% than the cycle time of 32 s of
the exposure operation shown in Fig. 14B of the prior art exposure
system 100 in which the exposure time is 8 s. In other words,
25 although the exposure time for one surface is increased by 5 s
from 3 s and the exposure time for both the surfaces is increased
by 10 s, increase in time for both the surfaces can be limited
to 4.5 s. (The time loss of 0.5 s in Fig. 14A is absorbed.)
Although the present invention has been described as
30 applied to the double-sided exposure system for the exposure of
the resist films formed on both the surfaces of the substrate,
the present invention is not limited there to in its practical
application and may be applied to various types of double-sided
exposure systems for exposing both the surfaces of plate-shaped
35 work to be exposed through exposure masks provided with
predetermined exposure patterns to light.

Although the foregoing double-sided exposure system
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surfaces of a plate (P) to light through a pair of exposure masks (55, 55) respectively
provided with necessary exposure patterns, said double-sided exposure system (1)
comprising:

a first mask holding mechanism (23L) holding a first exposure mask (55) to be
used in exposing a first surface of the plate (P) to light;

a first work holding device (21L) holding said plate and capable of moving
between a first exposure position in front of the first mask holding mechanism (23L) and
a first home position where an exposed plate (P) is mounted thereon;

a second mask holding mechanism (23R) holding a second exposure mask (55) to
be used in exposing a second surface of the plate (P) to light;

a second work holding device (21R) holding said plate and capable of moving
between a second exposure position in front of the second mask holding mechanism
(23R) and a second home position where the two-sided exposed plate (P) is removed
therefrom,;

a single light source (61);

an optical system (63) for selectively transmitting light from said light source (61)
to a first optical path leading to the first exposure position or a second optical path
leading to the second exposure position; and

a work transfer mechanism (75L, 75R) capable of receiving the plate (P) whose
first surface has been exposed to light at the first exposure position from the first work
holding device (21L) and transferring the plate (P) to the second work holding device
(21R) so that the second surface of the plate (P) can be exposed to light.

2. The double-sided exposure system (1) according to claim 1, wherein the
first work holding device (21L) is capable of holding the plate (P) in a vertical position at

least during an exposure operation for exposing the first surface of the plate (P) to light.
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4, The double-sided exposure system (1) according to claim 1, wherein the

first mask holding mechanism (23L) and the second mask holding mechanism (23R) are

disposed opposite to each other, the transfer mechanism (75L, 75R) includes a first work

carrying device (75L) and a second work carrying device (75R), and the work transfer

mechanism (75L, 75R) transfers the plate (P) from the first work carrying device (75L) to

the second work carrying device (75R) in a space between the first mask holding

mechanism (23L) and the second mask holding mechanism (23R) disposed opposite to

each other with at least one of the first work holding mechanism (21L) and the second

work holding mechanism (21R) disposed at their home positions.

5. The double-sided exposure system according to claim 1, wherein the plate

is a substrate having a pair of opposite side surfaces coated respectively with resist films

for fabricating a printed wiring board.

6. The double-sided exposure system according to claim 1, wherein said first

and second work holding devices are movable independently of one another between the

respective exposure position and the respective home position.

7. The double-sided exposure system according to claim 1, wherein said first

and second work holding devices operate in sequence so that said first and second

surfaces of said plate are exposed to light successively.

8. The double-sided exposure system according to claim 1, wherein each

surface of said plate is exposed to light through the respective mask over the entire

surface of the mask.



