; e3e$j &@BVvTxY Screen Printing Apparatus and Screen Printing Method Field
of the Invention The present invention relates to a screen printing
apparatus and a screen printing nethod for printing crean1so?dﬁﬂAN’?003
conductive paste or |like paste on a substrate. Background of € I nvention
Conventional ly, screen printing has been adopted for printing cream sol der,
conductive paste or |like paste on substrates in a process of nounting
el ectroni c conponents on a substrate. This method conprisesmm”
setting a nmask plate with pattern hol es provided therein ac ,ﬂMﬂmmmﬁm e
printing portions and a process of printing paste on a substratg.by.
squeezi ng sane through the pattern holes of the mask plate. As a squeezing
met hod for such screen printing, a nethod using a closed type squeegee head
is known. In thi Scre¢horhindisquBeges tusadngr Swdeked Puii hbhimg pésihedst or age
cont ai ner having an opening at the bottomthereof is used. Wth the opening
pressed against the mask plate, the paste in the paste storage container is
pressurized so that the paste is pressed and filled into the pattern hol es
of the mask. t o] openi ng. And then, the squeegee head is slid
on the rrasgl%yfcgtog, Epﬁe%&'{lﬁﬁ ing the paste into each pattern hole in
order. 2 1{.s (o] i.onal n_pringj t usin cl osed
type squeegee(ﬂg% Sﬂfﬁggegéfgﬁ%?% fﬁ%%Qgg ags%r%ggékéf?{qﬁglg§lF%ﬁ?ﬁ%¢8 n
order to fil4 the paste, | :{Jﬂntt*i‘ﬁ Pag L ey hotgs #5%19&9?1 condibhonsolfed S
necessary to apply an app oprlat% pressure to the pastg being stored. That
is, if the pressy | t..hi e @ 2S LCl anount of paste wl|
not be filf£% |ntg%thgs%gf?gggﬂﬁoﬁgggpﬁwsg,gp$égﬁgﬂ%ressure is too high,
the paste will be forced out of the pattern holes on the mask plate
surface. Accordingly, the pressure applied should be appropriate to satisfy
various copgliitdQRad\bENehEmReheiont he type of the mask plate and the
characteristics of the paste. However, it is not easy to properly set and
mai ntain at ?@oﬁdeﬁﬁ%&ph’é‘ﬁlﬁl eSSl nanghr9hRekg Pridd i NG &PNAU IS | For
accordance with printing objects which cone in a variety of types and
shapes. Therefoi®, kiehas haeR:pragtidaldivedi piiedl toxt 01a88urgagal i al e
printing qualities in such conventional printing. The present invention is
i ntended t gupstPEtde arSC epRoPEd Nt bNOmapREI R} US1&dttkohiSClagipopehds i bg
met hod by which reliable printing qualities nmay be obtained at all tines.
3 Summary &f stk dateent rhns AGETcd RGmp o1 Ofe ASPRelesef cbheepPtASELH mask
invention, there is provided a screen printing apparatus for printing paste
on a substpaits GOOPr iwitRgrn( aolaspostdiicRidngterdier afcoMiicly tbe substrate
is to be placed, (b) a mask plate with pattern holes, the mask plate being
| ocat ed abpyventihey postiowniargl aepbecesand Ee)naisguyesgeeoheadsdimrtraltiedi ng
on a surface of the mask plate, wherein the squeegee head conprises (d) a
printing skertsamezmg (sejeathressurhesqettitenn andles hef prthatmawk geElcitieon
conprises (f) a storage section to store paste, (g) a printing space
portion wth ahboat emuepehingpetttivel pfamtiurd spacenp@tinginbei rg faiheed
bel ow t he storage section, (h) a transfer passage providing a conmuni cation
bet ween t hesitdragelosect ityne andusdpesphieadi Ag &pace. pofni omis trthodanaf er
passage being fornmed between the storage section and the printing space
portion, af@ugsgesscherst npraitidedr vidibsposedstr ¢ herdust t ovntofinee viingi ng
space portion, wherein the printing space portion includes a rolling guide
surface toaknkafeeng hetr shei Bgthoni SReptof hes pased; widtd henwherenimg paste
stored in the storage section is

pressed against the mask plate, the paste in the paste storage

container is pressurized so that the paste is pressed and filled
into the pattern holes of the mask plate through the opening.
And then, the squeegee head is slid on the mask plate, thereby

filling the paste into each pattern hole in order.
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pressurized by the pressure section while the squeegee head is sliding on
the mask plate, the paste stored in the storage section is fillgd into the
printing space portion through the transfer passage, and the rolfl MyAYgZﬂﬂ@
surface of the printing space portion serves to enhance the rolling notion
of the paste, then the rolled paste is forced out of the bottom openi ng of
the printing space portion and is printed on the substrate via the mask
plate. A screen printing nethod of the present invention for printing paste
on a substrate conprises the steps of: (a) sliding a squeegee head on the
surface of a masklpBafe @ aceveanticnalsdisserat ®ripbingi methgd pasivgi Bt o
pattern holes fornmed in the nmask plate when the paste is forced out of a
printing apereift iret BEUs6oednofdt e SHuceFe @ IvRAEMacedr 8F Pgr ket Ha
sliding operation of the squeegee head, and (c) printing the paste, filled
into the patker AohbPwidig.onlt herdeibstp atféllwiéreiR?sthe %t%é’p gte shatiatg t he
squeegee head and forcing the paste out of the printing aperture conprises
the steps oho{?P pressddzi F§rEhblpast ellst dried qeﬁea%mrag@ s¥Rlivon,an( e)
forcing the pressurized paste out into a printing space portion through a
transfer pa3RRERPTiELP &FISEAEFAgtPhéheoINgstg MStgn SHPreRe padte For déd out
into the printing space portion, and ( ) forcing the rolling paste out of
the printinfapRFeiaEe. 1w Rt RighcBRPIYUr &t | BH TiCAEnpadheul s %$eRﬁ%t€I y
printed on the substrate. The paste is accurately printed on the substrate
i n accor dantelhi PR RE shdpeedt e pERe ePAFEFRedalfSt her gk pFatde As a
result, it is £ossi blJ]e to assure reliable pri,ntiné; qualities. - 7 MAY
2003 - 5 BrPEFSTHSCriHt B8R 67 9Phe BFaldTEs Pigl 199 sT8refdecbterfofths
screen printin arﬁpgrft us in an errbogi ment of thear(%:esent invention. Fig. 2
is a secti oRAF*¥iTePBiVattPon™ ¥t FAE{ueYGEE nEHEFGr SEredf POt nidSi n
anot her enbodi nent of t{ue re enFL i nvention. Fjaq:. 3 ga) i S, sectional side
el evati on Opr%P%ﬁm%eagg H%gds ould e appropridte t satisfy various

conditions with respect to the type of the mask plate and the
characteristics of the paste. However, it 1s not easy to
properly set and maintain at all times the pressure and other
printing conditions in accordance with printing objects which
come in a variety of types and shapes. Therefore, it has been
practically difficult to assure reliable printing qualities in
such conventional printing.

The present invention is intended to provide a screen
printing apparatus and a screen printing method by which

reliable printing qualities may be obtained at all times.



fox screen printing in an enbodi mrent of the present invention, and Fig. 3
(b) is a sectional side elevation of a squeegee head for screen printing in
an enbodi ment of the present invention. Description of the Ref-e?em 2003
Nunerals 6 Substrate 10 Screen mask 12 Mask plate 12a Pattern hol

Squeegee head 14 Printing section 20 Main bgdy 21 Cartridge 22 Paste, cream
sol der 23 Pressure plate 24 Cylinder 25 Transfer passage 26 Printing space
portion - 6 26A First rolling guide surface 26B Second rolling guide

surface 27A Firs [ /B _Second scraping nmenber Detailed
ls RRLED 08 TRIHRLeALRon

Description of the Ion A'Screen printing apparatus in an enbodi nent
of the present invention is used for printing paste on the surface of a

substrate . The r printi r.at Qnpr.i : posi tionin
menber on which tgggggbgéra égg%%%ggggd?§(&gg¥m§%§§§kﬁéﬁiéﬁgé%’t%hﬁﬁ?tg?n
hol es , in whbghd¢theanmskephareintibpcaprarabheyef dtheppiosiimigomasgemenbes |

and ( c ) a ggueegee head which. slides on the surface of the mask plate;
wher ei n the squeegee head conprises: (d) a printing section, and (e) a
pressure section;(aand & lpesptioning rsadeirorncwhpelh ses. (Ustaaseoiageosket i on
to store paste, &g%cgdprinting space portion with a bottom opening, in

whi ch the printing space portion is formed bel ow the storage section, (h) a
transfer passage (poviadimagkaptarenwiitbaprohe bethwders, t hbe sharkagd asecbebmg and

the printi NG 2RBEE éBHJé We E@gf{EJﬁing member, and

(c}) a squeegee head for sliding on a surface of the mask
plate,

wherein the squeegee head comprises

(d) a printing section, and (e) a pressure section; and

the printing section comprises

(£) a storage section to store paste,

(g) a printing space portion with a bottom opening, the
printing space portion being formed below the storage section,

(h) a transfer passage providing a communication between
the storage section and the printing space portion, the transfer
passage being formed between the storage section and the
printing space portion, and

(i) scraping members disposed at the bottom of the
printing space portion,

wherein the printing space portion includes a rolling
guide surface to enhance the rolling motion of the paste,

wherein, when the paste stored in the storage section is
pressurized by the pressure section while the squeegee head is
sliding on the mask plate, the paste stored in the storage
section is filled into the printing space portion through the
transfer passage, and the rolling guide surface of the printing
space portion serves to enhance the rolling motion of the paste,
then the rolled paste is forced out of the bottom opening of the

printing space



formed between the storage section and the printing space portion, and (

) scraping nenbers di sposed at the bottomof the printing space
portion; and the printing space portion includes (j) rolling guide surfaces
to enhance the rolling notion of the paste.: wherein the paste stored in
the storage section is pressurized by the pressure nenber nﬁ?l

squeegee head is sliding on the mask plate, the paste stored in the storage
section is filled into the printing space portion through the transfer
passage, and the rolling guide surfaces of the printing space portion serve
to enhance the rolling notion of the paq;%,_then the rolling paste is
forced out of the bottom opening of the printing space portion and is
printed on PREtIGRsEPLt &SvPRIRREINBR KRS a‘i‘g?sqj‘rag:feerv&lﬁ‘l Jhe paskt plage-
section, the printing space portion and the transfer passage are fornmed of
mai n body nmenbers. Preferably, the transfer passage includes a reduced

portion having g %E&Eée%”a%%%gfn%?ﬂ&%ﬁg% gEeft%'éaa:la%’isérh:e fﬁ%&?%gcg} MESPEr S

i nclude a first scraping i sposed at the Si de orward

direction ofpAihgi19Queagee Baad saBdtRaBECULSHIAN R TEIPSHs dipgRosed at
the front side in the forward direction of the squeegee head; the first

scrapi ng nenber (far gBidifgad stildeded hbha @i ithd BUr§Adecof adchalshkepsgeoHnd
scraping nmenber forns a front wall for the printing space; a printing
aperture is glaagestl drettheesubkérhitest scrapi ng
(b) £111ling paste into pattern holes formed in the mask plate
when the paste is forced out of a printing aperture at the bottom
of the squeegee head according to the sliding operation of the
squeegee head, and
(¢) printing the paste, filled into the pattern holes, on
the substrate:
wherein the step of sliding the squeegee head and forcing
the paste out of the printing aperture comprises the steps of:
(d) pressurizing the paste stored in a storage section,
(e) forcing the pressurized paste out into a printing space
portion through a transfer passage,
(£) enhancing the rolling motion of the paste forced out
into the printing space portion, and
(g) forcing the rolling paste out of the printing aperture.
With this configuratilon, the paste is precisely printed on
the substrate. The paste is accurately printed on the substrate
in accordance with the shape of the pattern formed in the mask
plate. As a result, it is possible to assure reliable printing

gqualities.



- 7 MAY 2003 _8_ nenber and the second scraping nenber, and the paste is
pushed out of the printing aperture. Preferably, the storage section, the
printing space portion and the transfer passage are forned of nain body

menbers, and the transfer passage includes a reduced portion ?aMAY
sectional area reduced, and the scraping nenbers include a f1fs rzngag

menber di sposed at the back side in the forward direction of the squeegee
head, and a second scrapi ng nenber disposed at the front side in the
forward direction of the squeegee head; the first scraping nenber fornms a
rear wall for the printing space, and the second scraping nenber fornms a
front wall for the printing space; a printing aperture is fornmed between
the first scraping menber and the second Scraping menber, and the paste is

pushed out of_fhe B%%Q%%‘?'Egﬁ u&ﬁ?'ﬁr&;ﬁ‘%gl y, the rolling guide surfaces

are upper surfaces _ printing sp Preferably, the rolling
guide surfaces hayg a; SECH QRAL FIAPS Mol BoRe S4 AN g BpBhehERE Yin ERE

storage section inCludes a cartridge to store the paste) and the cartridge

di sposed caneh®odemeredofr enet SE0F antresRGlonQn. Preferably, the reduced
portion has a plurality of smaller-dianeter paths fornmed i n honeyconb
structure, and tFeég. 2 is g seqlakdmal siderebalvatifon pfoatdiprgrgeant hagd Hoace
through the plurality of smaller-diameter paths. Preferably, the first
scrapi ng nenisgreien pif Spuieal Latandikhdm ekbofinepo oift tlog guestenintevention.
transfer passage, and the second scraping nmemher is disposed at the front
of a position juftgundckak ke ?rsz%?é’fjﬁna&ag%%@éleé{ﬁ&if’ﬂe°gr? FEUREI8p&IEAT e i s

positioned | Lfsc;[r gglx'g\évntgtll?ix{{ie}lngys ti%ra aesm%:}ac%%:ment of the present inventilon,

and Fig. 3 (b) is a sectional side elevation of a squeegee head

for screen printing in an embodiment of the present invention.

Description of the Reference Numerals
6 Substrate

10 Screen mask

12 Mask plate

12a Pattern hole

13 Squeegee head

14 Printing section

20 Main body

21 Cartridge

22 Paste, cream solder
23 Pressure plate

24 Cylinder

25 Transfer passage

26 Printing space portion



Preferably, the storage section, the transfer passage and the printing
space portion are fornmed of main body nenbers . Each nenber of the first
scrapi ng menber and the second scraping nmenber has a plate-like shape, and
each of the scraping nmenbers is obliquely disposed at the bm?oyR‘Y g@ga
mai n body nmenber so that the printing space is reduced in sectional area
toward the printing aperture. Preferably, the storage section, the transfer
passage and the printing space portion are positioned just above the
printing aperture. Preferably, the printing space has a top opening that

| eads to the transfer passage; and the roll Fng gui de surfaces include a

first rolli ngsgub’digsguhg ffné’oéﬂfdé)m(f%tcet he back of the top opening and a
[

second rolling guide surface positioned at the front of the top opening,
respectively Jdsm sBeohar w1 fi gy reidOnsfcddae squeegee head: and the first
rolling guide surface is circularly curved about a specific position within
t he printing 29pafersandctipisgasembeol | i ng gui de surface 15 circularly
curved about anot her specific position within the printing space.
Preferably, t278 Segradessrapinm, memien ransfer passage and the printing
space portion are positioned just above the printing aperture, and the
printing space has a top opening that |leads to the transfer passage; and
the rolling quide . surfaces. ipclude_a first raqlling guide surface positioned
at the back %et[aﬁﬂ'etéobeﬁﬁﬁﬁﬁgc’ﬁnﬁfatg%c%hvcfnr%&qni ng surface positioned at
the front of the it .10, Les LV, LN f Lnect] t he
squeegee head,; arlf‘dg?}‘%%g?irbr]:ls]“tg’tr:L (r)lial ?ﬁ%é%?fd eils}u?r# %@golﬁé)ﬁgﬁgcg a:?’l%ybg%ﬁe\c/%td
about a Speci frierA%nl 4 ORs¥E EHp L1 Rd Phd oA RAGSUr £HKL bP& Sacidte .
rolling guide surface is circularly curved about another specific position
within the prrhd istgespapeinitlgt Bppatatis radnpgoigegui de surface and the
second rolling guide surface are symetrically shaped with respect to the
vertical plane pdssi agpesitviayiindaepbereon ghichethe i substraipedisupbaced,
Preferably, the first scraping nenber that forns the rear wall of the
printing space hddladitsk pbeteridhaprtiarn Bodesodnt Hoighsthe s@skkPiate o

the plate sur£aces except the pattern £0| es and . to return the paste into

the printing $HaAFiicch aPRyesfeePRELhLAYHDHIVMINEST + &% or war d di recti on:
and the rolling i gn_of e te | d t P e}
returning the scggép)leg %‘i%?éeg?en?%%tdh%h%?t?%[i :i%gs%rgt:{:glepg}l%?gﬁga% \?\:/ethlel rﬂ%égit he
function of thea¢®l 1ing guide surfaces. Preferably, the transfer passage

i ncl udes a reduced portion, and the reduced portion has a shape such that
the paste is wheldein' I tH8CE§ASEGeé MdddRiomprikesesity. Preferably, the
paste used is at |east one of cream sol der and conductive paste. A screen
printing apparat ubd) i aristiog wectioh,t &rd ptek entprassame sedtdoppeanded to
print paste on a substrate through pattern holes of a mask plate by sliding
a squeegee head ofhe REipdsing|sgcdlonheoRRFLEPS brinti ng appar at us conpri ses
a paste storage s&;ti on to store the paste in the squeegee head, a pressure

section to pressuffhe® tHOTRES $eGtdPBItPNSERES RAT st orage section, a

inti t{ { t ai th j t t ke, i
Pontact o on & he. Lol AaRsEa %, BPRgt Bostat WLtE B dPPert oBRRs g, B Bnbbn
| ocated bet We%ﬂeté%lrﬂi | ﬁﬁ%&é%\%@%'ﬂ.@"f%& BE1O el BOoSRGE GeRRIbAON, @

i
reduced portion create r passage, and two scrapl ng rren%ers .
The reduced portipR)is &aREbSPadsalge ngeevsem@ea eI a tIcRA betwhb B8
transfer passage. .The two scraping nenbers formfront _ _ and rear walls
in the squeezithg Stoeage asedfidhand ithiei pgifnpaing Poade gortivm bemiem tads
of the scraping nenbers are abutted on the surface of the nask plate. There
are provi ded fokieddeiweda the §teragasechioprndtthegpsimicingepaceporthonh
serve to enhance the rolling notion of the paste in the printing space
during squeeziand operation.

(1) scraping members disposed at the bottom of the printing



A screen printing nethod in an enbodi nent of the present - 12

I nvention for printing paste on a substrate conprises the steps of (a)
sliding a squeegee head on the surface of a mask plate placed on the
substrate, (b) filling the paste forced out of a printing ape#?uhﬁANﬁZ@ﬂg
squeegee head into pattern holes forned in the nmask plate according to .
sliding operation of the squeegee head, and (c) printing the paste, filled
into the pattern holes, on the substrate; wherein the step of sliding the
squeegee head and forcing the paste out of the printing aperture conprises
the steps of (d) pressurizing the paste stpred in a storage section, (e)
forcing the pressurized paste out into a printing space portion through a
transfer pas€Bdee RI5L¥Ma®®%g the rolling notion of the paste forced out

into th i nti tion, d f ' h i t ut of
the print | ng apertar BEIpForer RRFE M hem o ar e o) hsetaThduede °
port 1 on, and g, PEOCESS, ey d kUGS 13 REORBIT BT oFRiL DG, D, pressur i zed

paste pass through the reduced portion and a process O Cr éasing the
kinetic viscosityh@feidie thast ga¥bé | &ddiedPashe P86 Se:olilgRUIBeLbEA equced

portion. Preferably, the squeegee head conprises: a printing space portion
formed bel owpirBesatoi@@esatie phessure Mémber while the squeegee head is
sliding on the mask plate,
the paste stored in the storage section is filled into the
printing space portion through the transfer passage, and
the rolling guide surfaces of the printing space portion
serve to enhance the rollingmotion of the paste, then the rolling

paste is forced out of the bottom opening of the printing space

portion and is printed on the substrate wvia the mask plate.

Preferably, the storage section, the printing space portion
and the transfer passage are formed of main body members.

Preferably, the transfer passage includes a reduced portion
having a sectional area reduced.

Preferably, the scraping members include a f£irst scraping
member disposed at the back side in the forward direction of
the squeegee head, and a second scraping member disposed at the
front side in the forward direction of the squeegee head;

the first scraping member forms a rear wall for the printing
space, and the second scraping member forms a front wall for
the printing space:

a prinfing aperture is formed between the first écraping



a transfer passage formed between the storage section and the printing
space, which provides comuni cation between the storage section and the
printing space, and scrapi ng nenbers di sposed at the bottom of the printing

space portion; and the scraping nenbers include a first scrapi
di sposed at the back side in the forward direction of the squeggéaﬂﬁgzuﬂghd

a second scrapi ng nenber disposed at the front side in the forward
direction of the squeegee head; and the first scraping nenber forns a rear
wal | for the printing space portion, and the second scraping nmenber fornms a
front wall for the printing space portiang and a printing aperture is

formed between the fi % scrapi ‘menRer and the second scrapi.ng nenber,
and t he past@e?‘ge’fo‘?rbig 8u§36$n‘?%é:rﬁlpllﬁﬁi A Aper fhfetheRAT S APy PUERRd

process (a) %HE'8?F§Eéﬁé?#ﬁﬁ?ﬁ%ﬁ%#egﬂ%&gg t he squeegee head horizontally

Wi th the paste fi ting space. Preferably, the process (a)

i ncl ud ' de ot 2 | i
1 s o e 1001 LR SAURCHES MRS HOCLIONGIL 1 I i

pressuri zing the paste stor n the storage sect

squeegee headnBDYRE trhdd¥er Pavehde_ardlifeldaobs maen fdddt mambarsNJan@Nber
that forns the rear wall of the printing space scoops the paste sticking-to
the pl ate suthacesanstept pdusymat t Enaluddsesaardduetdr poritienpastwingt & -
14 the printing space; and the rolling notion of the paste is enhanced due
to the oper asegtlonatecareaiyriudesl.s@ddped paste into the printing space

portion as well as the function of the rolling guide surfaces. Preferably,
the printing spatBepdata@dngndreRRars ol R ]uRdF iTisits o3RG nfjerber

seotl onal SNaRSetl JF YR VBN AR L B of o D Ras e
head, and a second scraping member disposed at the front side
in the forward direction of the squeegee head;

the first scraping member forms a rear wall for the printing
space, and the second scraping member forms a front wall for
the printing space;

a printing aperture is formed between the first scraping
member and the second scraping member, and the paste is pushed
out of the printing aperture.

Preferably, the rolling guide surfaces are upper surfaces
to form the printing space.

Preferably, the rolling guide surfaces have a sectional
shape with R curvature.

Preferably, the storage section includes a cartridge to
store the paste, and the cartridge disposed can be removed from
the storage section.

Preferably, the reduced portion has a plurality of

smaller-diameter paths formed in honeycomb structure, and the



Preferably, the printing space has a top opening that | eads to the transfer
passage; the rolling guide surfaces includes a first rolling guide surface
positioned at the back of the top opening and a second rolling guide
surface positioned at the front of the top opening, respectivel

forward direction of the squeegee head; and the first rolli ng-iimgi&eﬂﬂ&e
is circularly curved about a specific position within the printing space,
and the second rolling guide surface is circularly curved about another
specific position within the printing spage. A screen printing method in an
enbodi mrent of the present invention is enployed to print paste on a
substrate thiaugh NaEbeELa Bakehtd tRe BE.SLKtEﬁ%ts‘i)a@é ﬁlf&ﬂg{i‘gtﬂe $Aveegeeyhead
on the mask plate. The screen printing nmethod Conprises The steps of: "(a)
pressuri zi ng dfhempaske- sl afieeet parHRAst e storage section, (b) feeding the
pressurized paste into a printing space - 15 portion surrounded by two
scrapi ng nmenber s PrbEenghly, richcHEd sioskcirapihgvinagber sictdidiadsedt ea tadduced,
where the printing space portion conmunicates with the reduced portion and
al so t he bot ttaakeria pofsithontimstsendgn hhe rreabsfer passalget, tattl thetsesondr f ace
of the mask plate, ( ¢ ) enhancing the rolling notion of the paste in the

printing spac¥FRnEdemRe: he dsreerdftofhe F&onsd| 9f AP fttdersdpshvaderang

d) filli t Lli te int h t1 hol int Kk

biAte. Wih (T SEBVEEEEHIUAIR- AR FRE ROt SPREE ES £ AR UGe Rt | on

IS pressurizei¥§yugél5wl?ﬂeig£gh%fgirg4§g%$gg space portion | ocated above the
t thero t

mask pl at e, en I'ng not1on o e paste in the printing space

portion is enhangedrl¥abig, rald ié_%%:%bdseéwé@,ca:sled%aﬁgféﬂqle@ﬁé@e and
operation. In this way, the rolling ability of the paste will be 1 nproved.

Accordi ngly, thépginpimsspace pdritdbnra@fdmbd of ain Hddy panbers Nt Eache
pattern holes. As a result, it is possible to obtain a screen printing
appar at us andnembEn edn thei flnsg seraping aperther cAndsthe i serandl jsdraping
printing qualities. Exenplary Enbodi nent Next ( an_exenplary enbodi nent of
the present iTREIRG BAS\H PLake-4ike shade v aachepEide S6TaRLNY MEHDSTS.

0 Loy LTl BS80S0 LS % SHOBECLYS - 2Rony e 3007
side el evati Oighé’é tﬁeiﬁ#dgrﬁ%ﬁg/gﬁégef ra8hEER M Eghgg‘gn?f l3ea Bolrafalerdd (

b ) are a sectiona 'On ‘of "a squeegee or screen printing.
The constructppih@ind Apedtlteen Printing apparatus will be described in the
following. In Fig. 1, positioning portion 1 to decide the position of

substrate 6 is f@rerbrebly,"oNalE todafdl eeabflod; aitics trahlsEer paspagedcnd

t hereon. The novabl e tabl e noves horizontally and is formed of X-axis table
2 , Y-axis tabhepdinhingsprie poaitlionmareipesitioned jadt aboye vhepsintisie 3
and O-axis table 4 are stacked. Substrate holder 7 with clanper 8 to hold
the substrat e@Be¥¥U%¥R sposed on the Z-axis table 5. Screen nmask 10 is

di d ab itioni [ 1. Th k 10 i

ol dors 11 and o TECIERAOING 5 BELHEABE 1RRTHBOR GEPCDHIEER S 12
h tt h f ' itJ dj th
printing port e PEenEr e RaepAbHY ol chaASY GRRaf BESRARCIRIA,  1°

13 is di sposed @home rbiesRg fAlBEKEd0e pbtdtioned at the back of the top
opening and a second rolling guide surface positioned at the
front of the top opening, respectively in the forward direction
of the squeegee head; and the first rolling guide surface is
circularly curved about a specific position within the printing

space, and the second rolling guide surface is circularly curved



squeegee head 13 is noved horizontally reciprocally on the nmask plate 12 by
nmovi ng nmeans (not shown). Printing section 14 to fill cream solder into
pattern holes is disposed under the squeegee head 13 and is abutted on the
surface of the mask plate 12. Next, the construction of the p.r"r”A)ﬁ z_qq}a
section 14 will be r - 17 described with reference to Fig. 2071 .

2. main body 20 is a block nenber being | ong and sl ender in shape . The
mai n body 20 is long and slender in the wi dthw se direction of the mask
plate 12 (in a direction vertical to the:@fper surface). The length of the

mai n body 20 is set so as to cover the width of the substrate 6 subjected

to printing. abbateahstREOVEEEE £id sRET idPawiRhi RetHBPREiReidg Afpdrd .n body
20, and cartridge 21 contai ning cream sol der 22 as past is renovably
installed in thePrefessbPPa.thidetwaabe dget2dn f whet tedas@srapssdgand
section (paste storage section) to store the cream sol der 22. A

pr edet er m nedhgrpuintiolg spacerpookden a22 pnos idtioned juwst hbove dhage isdnigon
The cartridge 21 is installed in the main body 20 when printing is
perforned. PR@&FkuEep| ape BT \ifidH 196 $RaCE P37 S FOD 2eenhBd ckatinlegidger 22

D1 Vnen ©ho 15r B8 LB SiTRELPS5S 166 1 ABISHRP SOMMAPBW{He FRRERERs Apcitde | O
L SSUT : . e g

o Re for coq 3 SLERURA A Bhte SeddebBRPHIoREs o 1AR {6 RECRI DL

cartridge. TheeiMnigndal 34s888nkNeoPlfRP WusBlRt Bod3tibpssi 20 B FlUgSSUT e

menber that pressurizes the paste or the cream sol der. Transfer passage 25
for cream solgfertné? top ppaMiflgy féspéet halliyomnokheegegwar@aditedtRmP@xdi ng
to the opening position of tie cartridge 21. The transfer passage 25

Communi cat es the hsqueedd® pneadi ngndpabe farstomo2dihgr medidat surfalet iem of
the main body 20. The printing space portion 26 i's surrounded by the bottom
of mai n body ¢FaH@nlyocwevedahguicnispesifa poFigion witkin Fhelnyintding

di sposed at the bottom of the nmain bodé 20.. The two scrapi ng nenbers

include a fir¥R2%r 3PP igentatend ZPALLIRY 94198 4 4piHT &¥ PHEe%he
scraping mmﬁ&@%ﬁbtﬁlﬁ gspgéég.gi[op ﬂt sf@f%%ﬂ%ﬁ?%%ﬂ%ggggsgéé;n%nd

di rection of e printing ace portion €’ sCrapi ng

menbers 27A, B Ane a8 d08ulEE SWEASE a Whe FReknA! 2bfiddy ddlde
printing operation, the pressurized creamsolder 22 is contained in the

printing spacfupfddd @Ii'ezﬁrmtﬁéﬂrlbéﬂly tdhRpederith Ot ékffe A2 tioS tR@NF&E 1A 10N
the surface of the nmask plate 12 through a printing aperture formed between
first scrapi nolaresiprssing ahadonghomntescemppmapfiveiiieeprdnBinghepettrarer essure
plate 23 is pressed down, the creamsolder 22 in the cartridge 21 is
pressuri zed. Thi Fiaferaly . .cihscfirsle sarapingornembepthat Foraswhh@ripar

t hrough the trapsfer passage 25, into the printi space portion 26. The
transfer pass&ye- it tgPe% 3blge spese Ras & Bgﬁﬁg‘@ds & BNt RSAIMP a

Sortlon the. Epe ERSTEILLINGd BS che RN Akt BRSSEE Rl UL T O e
properties of a&a%@émﬂpehﬁgpg!éé 1060 itHErpQ—]‘&.‘?&i%% n%ﬁaé@wh‘éﬁ% syhdadde for

screen printing. Also, Int present exenpl ary énpodi nent, only one
passage 25 ishégdmRirds1hhend fibhadla BNee 601G 1 Weid €He FOVEMEY motloh o0t
so limted - 19 but is susceptible of using a configuration such that
the transfer pRespgeteSis nehhaitSed quelrtal ithy epesamlibar odi asetenipprtieons.
Preferably, there are provided a plurality of smaller-di aneter openings in
honeyconb streacoaped pastn irie heeprdotingespade tgnrtprimiaisnyedipase P ti on
26 are the bottom surfaces 26A, 26B of the main body 20. The cross-section
of bottons 268ungbbonfofraihe Ihlir@ igsigensvrefageR shaped with R curvature
. Wth the creamsolder 22 filled in _the printing _space portion 26, the
printing section Eﬂﬁﬁ%F¢R#¥zBﬁFéFF?SﬁEVQGsﬁﬁﬁﬁéqﬂ%EW%ﬂqgﬂ?%ﬂﬂ%PBFt§%?aping
menbers 27A, 275 %he abytted on the surface of the scrgentggﬁk 10..1n this
way, the creafP8olther T88UPRd; RRTHLPR AT &pEREPHOFEFBNTES BsPEYS115 ng
notion. Then, since the rolling guide surfaces 26A, 26B of the printing
space portion 26 are generally R-shaped, the rolling notion of cream sol der
22 w11l be enhanced. That is, the bottom surfaces 26A, 26B of main body 20
function as rolling guide surfaces 26A, 26B to enhance the rolling notion
of cream sol der 22. Here, as for the sectional shape of rolling guide
surfaces 26A, 26B, it is not limted to an R.-shaped cross-section but is
suscepti bl e of being a sectional shape such that the rolling guide surface
26A, 26B is gradually curved as a whole. A shape such that the surface is
gradual Iy curved includes, for exanple, a shape such that a'plurality of

| i near portions forma continuous broken line. In the above configuration,

Y o v ”~ o~ — Y . o r 1



The storage section, the transfer passage and the printing space portion
are | ocated just above the printing aperture. The printing space portion
has a top opening that |eads to the transfer passage; the roliznw 2@93
surfaces include a first rolling guide surface positioned at the Kk
the top opening and a second rolling surface positioned at the front of the
top opening, respectively in the forward direction of the squeegee head;
and the first rolling guide surface is circularly curved about a specific
position within the printing space, and the second rolling guide surface is
circularly curved about an another specifjt position within the printing
space. The s 4ora ectlﬁn, %he transfer passage and t he printing space
portion are a8t *4BEYECt K&SHEPFHtY ng aperture the printing space
portion has a t ran r _passage the | 1ing
a"‘fﬁ% B9 | PP S5 MR r B L TRR R T RO Bhrel Sl or

gui de surfaces inc ng gui de Sar ace He back
of the top opgidihddi9eSpagrd rolling surface positioned at the front of
the top opening, respectively in the forward direction of the squeegee
head; and the first rolling guide surface is circularly curved about a
specific position within the printing space, and the second rolling guide
surface is circWl ackgen wndact ialyp appapasastiie bn g diine nRosE ttheNpiréddrith t he
printing space; and the first rolling guide surface and the second rolling
gui de sur f acénemtipmist rAreaidbed Hapad-imitt Ipasgepeot at subkératet thadugil ane

- 21 passing through_the center of the printing aperture. The first

scrapi ng me %Ftelefag°ﬂ-GPn%f thEBaskaPlake IPYoFLLALNG 3 $AUREISP NI IRt ER has

such a bottom h%ﬁf as scoop the Eﬂ % StICkIn to the plate surfaces
except the pHPEBILYR cs TaRGSCECPRt BLREIRS SRRY owgrgﬁﬁﬁt?n@a%fpeace
when the 5q“§€8§§gé‘e@& St Ng gQPef»?ﬁ s@érfﬁ_“cﬁg %@g ﬂé’éci
notion of the paste Is enhanced due to operation o rnin

scooped past gréfé@rd Nfadiiio itd p%raecer@%t tR8 a&swlétﬁ%at he ftHQ%éé)tEh of
the rolling guide surfaces. The transfer passage includes a reduced

portion, andstbeagedeeedipn(tisonphistinghspeceupbrithah tHee @mstiLin Sthe
decreased in kinetic viscosity. Next, cream solder printing by squeegee
head 13 provbdedswritedprmantien@rskedio onkedihacdmtpeted mat rtdnet sunfase of
descri bed above will be explained with reference to Fig 3 (a) and ( b))

. InFig . 3ttla)maslsr@w@gé@%&rmsﬁg%@rim aquciﬁtrﬁs‘v@GtUﬁeécF%n
k 12 whil d b

Date 23 ThEeRFEAtRR pre #?a"%ﬂaéﬁm@ 5%%%%'*:?ﬂrs q FBAeFR]

process Ca@ﬁ%g%iﬂ?g%ﬁ:@@%ﬁ‘l‘nd?ﬁe %%gEBfQP gl %%%f‘éw é‘?ixﬂ‘gﬁﬂ Rt%éfﬁ' ng

space portio rough passage as s y arrom1 ransf er
process , thengesdded pafefoﬂfié Bﬁabé&w sg W:?é&gee't%er%%élhi-@&
passage 25, then the cream solder 22 is kneaded, and the kinetic viscosity
of the creamoXokHertZihsfer pasdadsl.l | The ﬂacrseaa@dngﬁuﬂénb@ss tfems queegee
head 13 is horizontally noved, the cream solder 22 in the printing space
portion 26 i andcoepewadyst e et sgreentngfdifiecstoncof Fhegprimtiorg 2pace
positioned at the back side in the noving direction of the squeegee head,
and the scoo@@&tépéam% dert tiom GP@§n°§n8tﬂ)lﬁQ$@@1ﬁﬂv@ﬁ€h?r%l% appetedrface
of the first scrﬁﬁ menber_27A. Th é the cr ntsolder 22 obllgie ﬁ noved
upward in t h& pfF IR Fhe Mgk ?EGQU| Eeb9r?09¥? 09t aces

, d
arrow 26b. T aee suFrhofF caf G dih s depte BhckRd o Ctefsr%%c’éI’

portion 26 a S u di+Rer 27B
posi ti oned atéq]t%%\égr Bﬂ %iﬂ% "“J}g@qégggﬁﬁg‘;ar reg{ﬂr oﬁg @'S%r?ﬁledrg,agpﬁgecr eam
sol der 22 nDVRE-1iny gaﬁegkiﬁﬁtbﬁgrgfiéﬁrOMI260 and after that, advances
into pattern hole 12a. In this way, since the creamsolder 22 is given a
novenent in the direction-of arrow 26c, the creamsolder 22 is sufficiently
filled even into the left-hand portion (at the back side in the forwarding
direction of squecgeeebragrif}ing mhéehqhtireran kmbedifanthef etles paeisahky
gaps not filled with solder are liable to be generated. That is, since the
printing space portion 26 includes rolling.guide surfaces 26A, 26B which
are shaped as described, the rolling ability of cream solder 22 is

i mproved, and as a result , it is possible to greatly inprove the
performance of filling cream solder 22 into pattern hole 12a. - 23 Fig.
3 (b) shows how a pressing force is applied to the cream sol der 22 during
printing operation. Wien pressure plate 23 i's pressed down with pressing
force 23F, the pressure applied by the pressing force to the cream sol der
22 acts particularly on pattern hole 12a | ocated just bel ow passage 25 ( as
shown by arrow 26b) . In thls vay, the creantsolder 22 mnll be reIrany

o, o - ~NAAr—r o ] c—y - P~ P~N " g o o



In the present exenplary enbodi nent, cream solder is used as paste .
However, it is not so limted but is susceptible of using paste materials
such as conductive pasta. Thus, since the squeegee head 13 has
configuration as descri bed above, the rolling ability of cr eamzoMAY ZQOS
wi |l be inproved, and thereby, the creamsolder 22 is reliably filled into
the pattern hole 12a. That is, the performance of filling cream sol der 22
into pattern hole 12a wlll be remarkably inproved. Consequently, the
pressing force applied to the cream sol der 22 can be set to a | ower |evel.
Accordingly, it is possible to - 24 -elz2m nate problens of sol der

| eaki ng that, may be caused due to excessive pressing forces and to, di suse
attached mc%%%%/%%o%%ém REIDE N BAELe I Pi Eg}Pbcs&rraé:(?eF?‘@PFE%T(%&t?oFH@PSV\hi ch
has been conygntionally installed in a screen printing apparatus, and
thereby, it I's'possible to realize a sinplified screen printing apparat us.
As descri bed abo j ; oLt | i Oof 1 B8 eV J tein
a paste , st orageé%)ecsgtllq'gtnﬁl%sgp%%%%eh?égnéntﬁge %;st e'%esb?eﬁﬁdrﬁpé%é
printing Spaﬁﬁa@é)a_té,@ntﬂé)@{ﬂ{%\/,e a mask plate. During squeezing
operation, the rolling notion of the paste in the printing space portion is
enhanced by rol | (np filildegstheaseste tfatceldyoutwHd pgihbengdpdrtgrabbki ty
of the paste. As a result, a high pressure is not required to reliably fill
t he paste intbepaquesgeddiessl intp phttemmyhdlesh§opmefioinabioe mifsk plhitag t he
paste into pattern holes will be remarkably inproved, and "paste | eakage"
may be preveAfEETAIRgGstoglidingopanation gbt gﬁﬂ gqueegesthend nandy

qualities. 25 at js clained is; 1. creen printing, a ratus for
printing paste oﬁg\g %’ﬁ!o"éftir“eﬁ é:?;%cgﬁﬁ?:ﬁsiﬁéf?‘{a;n&c’pabﬁ PSﬂFﬁ’g’Pﬁb‘ﬁﬁé‘r’ Sh
whi ch said syfst %%gtj:gtép be placed, (b) a mask plate with pattern holes,
sai d mask plate berng lTocated above said positioning nmenber, and (c) a
squeegee head foynhgkbfh NEgn8NsBes W 318 a2hgSathdl s gelerhBad Wied FoFcialhd
squeegee head conprises (d) a printing section, and (e) a pressure section;
and sai d pri rhengases ioutnof iy beeatihy daditaragconmpeised tie ftepe pESt e,
(g) a printing space portion with a bottom opening, said printing space
portion being foKdedpbessurizing sty apstecstrvad ih)aastoragd eveqidonage
provi ding a communi cati on between said storage section and said printing
space portion, sAPd ¥9%fidtethpREesHEedPReFOR theR iR ehPEAPELRY SPRGE
section and sai %_F.pri nhi na ﬁpace orfion, and (i) scraping nenbers disposed
at said bott ERESFBatBrBFER & nbF T RIA9489F wherein said printing space
portion includes r I i S apege e i i of
(%eghhhﬂgaﬂgnﬁﬁ P&ig@@ S%t?LB Bgethl pé§£é £ J0Y 131

t he paste, 26 rern, € pa ofred rn sard orage section is
pressurized QytRithePpeIAYiRgSEFAEO DIV SANA squeegee head is sliding on
said nmask plate, the paste sgored in sald storage section is filled into

said printing spde9 peréimd thler souhisqipdsteansf of ties pagatiagcmaittireal | i ng
gui de surface of said printing space portion serves to enhance the rolling
notion of the paste, then said paste which is rolled is forced out of the

bott om opening of said printing space portion and is printed on said
substrate via safFef@IRPpYatthe trapfies RassRIsrias PrEedppers Reasier, @4 m 1,

wherein said storage section, said printing space rtion and said transfer
passage are f emﬁfg"(?lesﬁai(ﬁ béﬂfj'%}’r‘éﬁge?sl?m b5 62 making the pressurized

paste pass through the reduced portion and a process of
decreasing the kinetic viscosity of the paste while the paste
passes through the reduced portion.

Preferably, the squeegee head comprises:

a printing space portion formed below the storage section,



3. The screen printing apparatus of claim1l, wherein said transfer passage
i ncludes a reduced portion having a sectional area reduced. 4. The screen

printing apparatus of claim1, wherein said scraping nenbers | nﬂﬁe
first scraping nenber disposed at the back side in the fOFMﬂTa c2ﬁ03 of

sai d squeegee head, and a second scraping nmenber disposed at the front side
in the forward direction of said squeegee head; said first scrapi ng nenber
forms a rear wall for said printing space, said second scrapi hg nenber
forms a front wall for said printing space, - 27 a printing aperture is
formed between said first scraping nenberiand said second scraping nenber,

and the paste is_pushed out of sai rinting aperture, 5. The screen
printing appar at%stﬁﬁns%eé:i F?Fls,saﬂﬁeg%gﬁe‘g%ie&%&a rﬁéﬁ SERT %R, S 9 pAPt i ng
space portio n ' ransfer a of, in ho s,
sgid tPansfe?hga Egﬁgﬂﬁiéﬁﬁﬁﬁk gﬁgéﬁhggag%g?%i%éﬁﬁkég?é¥%9%2§¥¥§%§r%§ ea

reduced, saidigeLapi {ggﬂf?éﬁigﬂg!ﬂygng%gggggaég[agﬁag menber di sposed at

t he back side in e forwar rection o squeegee head, and a second

scrapi ng menber gis9f mahbébg_dfirs%fseaiaietﬂ@bbheoifntvﬂA@ﬁéiPé&ﬁesﬁge.aaeta said
squeegee head, said first scraping nenber forns a rear wall for sard

printing spapertseng aed¢ond scraping nenber forns a front wall for said
printing space, and a printing aperture is formed between said first
scrapi ng nenber &he ssirdpdagormenkersi hgchedbern, Hiwst hecpapiegi sephsked
out of said printing aperture. 6 . The screen printing apparatus of claim

1, wherein s&ldPPEPRiatothRPack fideath the foAVARPEH AR Aot She SavearE
printing spa%%ad and a second scraping member disposed at the front side
in the forward direction of the squeegee head; and

the first scraping member forms a rear wall for the printing
space portion, and the second scraping member forms a front wall
for the printing space portion; and

a printing aperture 1s formed between the first scraping
member and the second scraping member, and the paste 1s forced
out of the printing aperture.

Preferably, the process (a) includes a process of moving
the squeegee head horizontally with the paste filled in the
printing space.

Preferably, the process (a) includes a process of moving
the squeegee head horizontally while pressurizing the paste
stored in the storage section.

Preferably, when the squeegee head moves in the forward

- direction, the first scraping member that forms the rear wall

of the printing space scoops the paste sticking to the plate

surfaces except the pattern holes and returns the paste into



7. - 28 7 . The screen printing apparatus of claim6 , wherein said
rolling guide surfaces have a sectional shape with R curvature. 8 . The

screen printing apparatus of claim1, wherein said storage sec im'ygz@gges
a cartridge to store the paste, and said cartridge di sposed & d

fromsaid storage section . 9 . The screen printing apparatus of claim3 ,
wherein said reduced portion has a plurality of smaller-dianeter paths
formed in honeyconb structure, and the paste is forced out into said
printing space through said plurality of spaller-diameter paths. 10. The
screen printing apparatus of claimd4, whet®ih said first scrapi ng nmenber is

sposeq o4 e becle ol Sul A G uosen pagisanat rygopaate 32

second scrapi ng I sposed at the a position

sai d transf eniasscd@uedRd $8kdopekAtisd SWerdiiidiny RAY HRRedal Yaktbel ow
said transfer passage. 11. The screen printing apparatus of claim4,

wher ei n sai disstortagepeent g, spprdd poraisheds paslSlage and Sanck fur RIE BgeSpace
portion are formed of main body nenbers, each nmenber of said first scraping
menber and sedlldexgwlde surZ@cescrapi ng nmenber has a plate-like shape, and
each of said scraping nenbers is obliquely disposed at the bottom of said

mai n body menberBrefenabdy .sdhe puimting space peoritdg@ocdaclydescrirdhdngarea

toward said prjnting aperture,
gu:l.crfe sx&fa%es having a sectional shape with R curvature, and

the rolling motion of the paste is enhanced when the paste moves
along the rolling guide surfaces.

Preferably, the printing space has a top opening that leads
to the transfer passage; the rolling guide surfaces includes
a first rolling guide surface positioned at the back of the top
opening and a second rolling guide surface positioned at the
front of the top opening, respectively in the forward direction
of the squeegee head; and the first rolling guide surface is
circularly curved about a specific position within the printing
space, and the second rolling guide surface is circularly curved

about another specific position within the printing space.

A screen printing method in an embodiment of the present
invention is employed to print paste on a substrate through
pattern holes of a mask plate by sliding a squeegee head on the
mask plate.

The screen printing method comprises the steps of:

(a) pressurizing the paste stored in a paste storage section,

(b) feeding the pressurized paste into a printing space



12. The screen printing apparatus of claiml, wherein said storage section,
said transfer passage and said printing space portion are positioned just

above said printing aperture. 13. The screen printing apparat u? ﬁ glzggal
wherein said printing space has a top opening that |eads to gaifd Arn

passage, said rolling guide surfaces include a first rolling guide surface
positioned at the back of said top opening and a second rolling guide
surface positioned at the front of said top opening, respectively in the
forward direction of said squeegee head, said first rolling guide surface
is circularly curved about a specific peslii-on within said printing space,

peci 1 ¢ posPerBHo: TH TEEMR Y b ZaRiS TACYRS EETeuh g Ierrgs
apparatus of RSJ:@igﬁ%av‘ﬁ‘.’ﬂgrae%gcﬁi‘bgaf%}%ﬁ% % Q,H-{e aj flo (14 g&ﬁ% %%Egage
and said prifhting space IOR ar e positioned Just above sal

aperture, por@Qon%%hﬁuﬁ&b&%b@gwﬁﬁﬁﬁﬁeB@&uée&%BrQE%WdHhéﬁ@éth@%%&tbﬂ said
transfer passage, said rolling guide surfaces include a first rolling guide

sur face posi enapesf athd h&obﬁekapingahdnﬁeﬁﬂs apenabgt tedl oh $ReosErfadd ioffg
surface positioned at the front of said top opening, respectively in the
forward di retheomask phatle squeegee head, said first rolling guide surface

is circularly curved about a specific position within said printing space,
sai d second rol | (A} epliageing the &oild lapmaliign of Ehe\rastgpbythe printing

space portion by the function of the rolling guide surfaces,
and

(d) £f1illing the rolling paste into the pattern holes formed
in the mask plate.

With the above configuration, the paste in the paste storage
section is pressurized and is led into the printing space portion
located above the mask plate, then the rolling motion of the
paste in the printing space portion is enhanced by the rolling
gulde surfaces during squeezing operation. In this way, the
rolling ability of the paste will be improved. Accordingly, a
high pressure is not required to £ill the paste into the pattern
holes. As a result, it is possible to obtain a screen printing
apparatus and a screen printing method c¢apable of assuring

reliable printing gualities.

Exemplary Embodiment
Next, an exemplary embodiment of the present invention will
be described with reference to the drawings.

Fig. 1 is a side view of a screen printing apparatus in an



anot her specific position within said printing space, and said first
rolling guide surface and said second rolling guide surface are
symmetrically shaped with respect to the vertical plane passing throu h the
center of said printing aperture. 15. The screen printing appa gﬂ ?
claim5, Werein, when said squeegee head noves in the forwar I'rectlon,
said first scraping nenber that fornms the rear wall of said printing space
has such a bottom shape as to scoop the paste sticking to the plate
surfaces except said pattern holes and to return the paste into said
printing space, and the rolling notion ofjghe paste is enhanced due to the

a0 wel | “as (HESHUIRY GG SRR P6) FRROSOErORCsorraRBLon- P18" VA Schs O
31 16. Th t f .Gl
passage i ncl %%%‘Sf“é*%éﬂéé%g-egﬁ??gﬁ dfa Yol Bel pead B8E50 el B ARERG S

such that thgjpasy ?a?sarﬁf(i'b?a&?éj d BeSLDGRAL MIRCAIbVYtidnof o BGuSELEEN

printing apparatus of claim1l, wherein said paste is at |east one of cream
sol der and cregdactdy sdirenepriftiAgscreen printing nethod for printing
paste on a substrate, conprising the steps of: (a) sliding a squeegee head
on the surface dfhen comskrpkcatenpifacde epreandpsimsingtappadytds kiildgbé he
paste forced out of a printing aperture of said squeegee head into pattern
hol es f or meddgacxiber r#ﬁ!slthpl feblewing di Ag Fags| 1 dingsidpandnioposttioni Y

squeegee head and éc) printi ng the paste, filled into sai dfpattern hol es,
on to deci he position of substrate 6 is formed of a movable

table and Z-axis table 5 disposed thereon. The movable table
moves horizontally and is formed of X-axls table 2, Y-axis table
3 and 6-axis table 4. The X-axis table 2, Y-axis table 3 and
6-axis table 4 are stacked. Substrate holder 7 with clamper 8
to hold the substrate 6 is disposed on the Z-axis table 5.

Screen mask 10 is disposed above the positioning portion
1. The screen mask 10 includes holders 11 and a mask plate 12
attached to the holders. The mask plate 12 has pattern holes
(not shown) formed in the positions corresponding to the printing
portions of the substrate 6 subjected to printing.

Squeegee head 13 is disposed above the screen mask 10. The
squeegee head 13 is moved horizontally reciprocally on the mask
plate 12 by moving means (not shown). Printing section 1l4 to
£111 cream solder into pattern holes is disposed under the
squeegee head 13 and is abutted on the surface of the mask plate

12.

Next, the construction of the printing section 14 will be



said substrate, wherein said step of sliding said squeegee head and forcing
the paste out of said printing aperture conprises the steps of (d)
pressurizing the paste stored in a storage section, (e) forcing the

pressurized paste out into a printing space portion throughaft MA¥‘2003
passage, - 7 MAY 2003 - 32 (f) enhancing the rolling notion of the paste
forced out into said printing space portion, and (g) forcing the rolling
paste out of-said printing aperture. 19. The screen printing method of
claim 18, wherein said transfer passage has a reduced portion, said step (
a ) includes a process of naking the prés%ZrTzed paste pass through said

reduced portigeBcr@ndd avitneegerehcdees #ag.ng .t e KHiRet be Wi HC vy 20714 he
paste while the paste passes through said reduced portion. 20. The screen

printing netlaodloék cdamberl®einbeleny &ail ¢lemdecger Sieae COMpk RSnabEAPr age
section in which past is stored, a printing space portion fornmed bel ow said
st orage secti2dnisalonaresidrslpadezgénf thevd didtwioen Gaiet tstoor afetbectasin and
said printing space, in which said transfer passage prov~.des conmuni cation

bet ween sai dPdfbPadé bHY & 4HFastiien NgTipaee, tanthe gagamFurssers diiosed
o {he 00O glochaLg PELTILRY SHRES PO Lo el 0 el 362l g reper s
AR T e R B i e
recess 20a in the upper part of main body 20, and cartridge 21
containing cream solder 22 as past 1s removably installed in
the recess 20a.

The cartridge 21 functions as a storage section (paste
storage section) to store the cream solder 22. A predetermined
amount of cream solder 22 is stored in the storage section. The
cartridge 21 is installed in the main body 20 when printing is
performed. Pressure plate 23 which serves to pressurize the
cream solder 22 in the storage section is inserted into the
opening at top of the cartridge 21. When the pressure plate 23
is pressed downward by cylinder 24, the cream solder 22 in the
cartridge 21 is pressurized, then the cream solder 22 is forced
to go downward from opening 2la provided at the bottom of the
cartridge. The cylinder 24 and the pressure plate 23 function
as a pressure member that pressurizes the paste or the cream
solder.

Transfer passage 25 for cream solder 22 is provided at the

bottom of recess 20a, corresponding to the opening position of

the cartridge 21. The transfer passage 25 communicates with
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printing space portion, said second scraping nenber forns a front wall for
said printing space portion, said printing aperture is fornmed between said
first scraping menber and said second scraping nmenber, and t

forced out of said printing aperture. 21. The screen printi nyrﬂmgm
claim 20, wherein said step (a) includes a step of noving said squeegee
head horizontally with the paste filled in said printing space. 22. The
screen printing nmethod of claim?20, wherein said step (a) includes a step
of noving said squeegee head horizontaldyi8My | e pressurizing the paste

stored in s n$tiabA85a &€ PYor@lon?Ss f%eaCﬁeeehe%U&gb@gomm%ﬁ b%g@i m 20,

wherei n when sai d Squeegee head noves 1 n the forwar irection, sard first
scrapi ng merdier thatpF Qi e abdcbegértdd 26f i§adwribididd8ySPRE HottmPs the
paste sticking to plate surfaces except said pattern holes and returns the
paste into s#Hi cthain bbidgg26pans, tamtsdrtuping WethBetdt 2OR, 0478 hen f1asiaa 1iyS
enhanced due to the operation of returning the scooped paste into said
printing spagdimetliyofiaposed|ataghehbottomidfothef mainddddin@ogui Thee swof ace.
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printing app@ﬂ@&:‘éﬁr%aﬂ@i@ @ﬁle squeezing direction of the printing space
portion 26. The bottom ends of the scraping members 27A, 27B
are abutted on the surface of the mask plate 12. In printing
operation, the pressurized cream solder 22 is contained in the
printing space portion 26. And then, the cream solder 22 is
contacted on the surface of the mask plate 12 through a printing
aperture formed between first scraping member 27A and second
'scraping member 27B.
When the pressure plate 23 is pressed down, the cream solder
22 in the cartridge 21 is pressurized. This pressure causes the
cream solder 22 to go downward, through the transfer passage
25, into the printing space portion 26. The transfer passage
for cream solder 22 includes a reduced portion having a sectional
area reduced. When the cream solder 22 passes through the
reduced portion, the cream solder 22 is decreased in viscosity,
and thereby, the properties of cream solder 22 will be improved
so as to become suiltable for screen printing. Also, in the
present exemplary embodiment, only one passage 25 is formed in

the middle of the construction. However, it is not so limited



wherein said printing Space has a top opening that |leads to said tran

passage,

said rolling guide surfaces include a first rolling guide su

positioned at the back of said top opening and a second rolling guide
surface positioned at the front of said top opening ) respectisygloay]
forward direction of said squeegee head, said first rolling gdfﬁd%%ﬂzﬁﬁgi
Is circularly curved about a specific position within said printing space,
and said second rolling guide surface is circularly curved about another
specific position within said printing space. .AF9. A2. A;. A2 . AHYY . A5
AfL 1L Au L AY. ASWO. AF(Y . AHY . AS . AyLI- . 1&5 Al A3 .A Il .ASY .A3
.AS . Af aR AbvAL. IxONsudcdptAyle ASH using a configuration such that the

transfer passage 25 includes a plurality of smaller-diameter
portions. Preferably, there are provided a plurality of
smaller-diameter openings in honeycomb structure.

Also, the upper surfaces of the printing space portion 26
are the bottom surfaces 26A, 26B of the main body 20. The
cross-section of bottoms 26A, 26B of main body 20 is generally
R-shaped with R curvature. With the cream solder 22 filled in
the printing space portion 26, the printing section 14 1is
horizontally moved while the bottom ends of scraping members
27A, 27B are abutted on the surface of the screen mask 10. In
this way, the cream solder 22 in the printing space portion 26
makes a rolling motion. Then, since the rolling gulde surfaces
26A, 26B of the printing space portion 26 are generally R-shaped,
the rolling motion of cream solder 22 will be enhanced. That
1s, the bottom surfaces 26A, 26B of main body 20 function as
rolling guide surfaces 26A, 26B to enhance the rolling motion
of cream solder 22. Here, as for the sectional shape of rolling
guide surfaces 26A, 26B, it 1is not limited to an R-shaped
cross-section but is susceptible of being a sectional shape such
that the rolling guide surface 26A, 26B is gradually curved as
a.whole. A shape such that the surface is gradually curved
includes, for example, a shape such that a plurality of linear
portions form a continuous broken line.

In the above configuration, it is preferable to include a
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and a second roll ng surface positioned at the front of the top
opening, respectively in the forward direction of the squeegee
head; and the first rolling guide surface is circularly curved
about a specific position within the printing space, and the
second rolling gulde surface is circularly curved about an
another specific position within the printing space; and the

first rolling guide surface and the second rolling guide surface

are symmetrically shaped with respect to the vertical plane
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passing through the center of the printing aperture.

The first scraping member that forms the rear wall of the
printing space portion has such a bottom shape as to scoop the
paste sticking to the plate surfaces except the pattern holes
and to return the paste into the printing space when the squeegee
head moves in the forward direction; and the rolling motion of
the paste is enhanced due to the operation of returning the

} scooped paste into the printing space portion as well as the
function of the rolling guide surfaces.

The transfer passage lncludes a reduced portion, and the

reduced portion has a shape such that the paste is decreased

in kinetic viscosity.

Next, cream solder printing by squeegee head 13 provided
with printing section 14 having a construction as described above
will be explained with reference to Fig. 3 (a) and (b). In Fig.
3 (a), the squeegee head 13 is horizontally moved on screen mask
12 while cream solder 22 in cartridge 21 is pressurized by
pressure plate 23. The pressure applied to the cream solder 22
in this transfer process causes the cream solder 22 to move £rom
opening 21la into printing space portion 26 through passage 25
as shown by arrow 26a.

In the transfer process, the sectional area of the transfer
passage is reduced by the passage 25, then the cream solder 22

1s kneaded, and the kinetic viscosity of the cream solder 22
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will be decreased. And, as the squeegee head 13 is horizontally
moved, the cream solder 22 in the printing space portion 26 is

scooped by the bottom end of first scraping member 27A positioned

at the back side in the moving direction of the squeegee head,

and the scooped cream solder is given an obligque movement along

the surface of the first scraping member 27A.

Thus, the cream solder 22 obliquely moved upward in the

printing space portion 26 is guided by rolling guilde surfaces

26A, 26B (see Fig. 2) and makes a rolling motion in the direction

of arrow 26b. That is, the cream solder 22 rotates in the
printing space portion 26 'and moves down along the surface of
second scraping member 27B positioned at the front side in the
squeezing direction. Further, the cream solder 22 moves in the
direction of arrow 26c, and after that, advances into pattern
hole 12a.

In this way. since the cream solder 22 is given a movement
in the directionof arrow 26c, the cream solder 22 is sufficiently
fllled even into the left-hand portion (at the back side in the
forwarding direction of squeegee head 13) of the pattern hole
12a where especially gaps not filled with solder are liable to
be generated. That is, since the printing space portion 26
includes rolling guide surfaces 26A, 26B which are shaped as
described, the rolling ability of cream solder 22 is improved,
and as aresult, it is possible to greatly improve the performance

of £filling cream solder 22 into pattern hole l2a.

w
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Fig. 3 (b) shows how a pressing force is applied to the cream

solder 22 during printing operation. When pressure plate 23 is
pressed down with pressing force 23F, the pressure applied by
the pressing force to the cream solder 22 acts particularly on
pattern hole 12a located just below passage 25 (as shown by arrow
26b). In this way, the cream solder 22 will be reliably filled
in even when the pressing force 23F of pressure plate 23 is set
to a smaller value.

Also, since each of two scraping members 27A, 27B 1s
deflected from the position just under the passage 25, pressure
26e applied by pressing force F to the scraping members 27A,
27B is lower. Accordingly, it is possible to prevent generation
of "solder leakage" or leakage of cream solder 22 from the
clearance between the surface of screen mask 12 and the scraping
members 27A, 27B.

In the present exemplary embodiment, cream solder is used
as paste. However, it is not so limited but is susceptible of
using paste materials such as conductive paste.

Thus, since the squeegee head 13 has a configuration as
described above, the rolling ability of cream solder 22 will
be improved, ané. thereby, the cream solder 22 is reliably filled
into the pattern hole 12a. That is, the performance of £illing
cream solder 22 into pattern hole 12awill be remarkably improved.
Consequently, the pressing force applied to the cream solder

22 can be set to a lower level. Accordingly, it is possible to
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élimindte problems of solder leaking that may be caused due
to excessive pressing forces and to disuse attached mechanisms
such as a receptacle jig to receive leaked solder which has been
conventionally installed in a screen printing apparatus, and
thereby, it is possible to realize a simplified screen printing

apparatus.

As described above, in the configuration of the present
invention, paste in a paste storage section is pressurized and
the paste is led into a printing space portion located above
a mask plate. During squeezing operation, the rolling motion
of the paste in the printing space portion is enhanced by rolling
gulde surfaces, thereby improving the rolling ability of the
paste. As a result, a high pressure is not required to reliably
£111 the paste into pattern holes. In this way, the performance
of f£illing the paste into pattern holes will be remarkably
improved, and “paste leakage” may be prevented. Thus, it 1s

possible to obtailn excellent printing qualities.
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1. A screen printing apparatus for printing paste on a

substrate, comprising:

(a) a positioning member on which said substrate is to be
placed,
(b) a mask plate with pattern holes, said mask plate

being located above said positioning member, and

(c) a squeegee head for sliding on a surface of said mask
plate,

wherein said squeegee head comprises

(d) a printing section, and (e) a pressure section; and

said printing section comprises

(f) a storage section to store paste,

(g) a printing space portion with a bottom opening, said
printing space portion being formed below said storage section,

(h) a transfer passage providing a communication between
said storage section and said printing space portion, said
transfer passage being formed between said storage section and
said printing space portion, and

(1) scraping members disposed at said bottom of said
printing space portion,

wherein said printing space portion includes a rolling

guide surface to enhance the rolling motion of the paste,
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sliding on said mask plate, the paste stored in said storage
section is filled into said printing space portion through said
transfer passage, and said rolling guide surface of said
printing space portion serves to enhance the rolling motion of
the paste, then said paste which is rolled is forced out of the
bottom opening of said printing space portion and is printed on

said substrate via said mask plate.

2. The screen printing apparatus of claim 1, wherein
salid storage section, said printing space portion and said

transfer passage are formed of main body members.

3. The screen printing apparatus of claim 1, wherein
said transfer passage includes a reduced portion having a

sectional area reduced.

4, The screen printing apparatus of claim 1,

wherein said scraping members include a first scraping
member disposed at the back side in the forward direction of
said squeegee head, and a second scraping member disposed at the
front side in the forward direction of said squeegee head:

said first scraping member forms a rear wall for said
printing space,

said second scraping member forms a front wall for said

printing space,
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a printing aperture is formed between said first scraping

member and said second scraping member, and

the paste is pushed out of said printing aperture.

5. The screen printing apparatus of claim 1,

whereiln sald storage section, said printing space portion
and sald transfer passage are formed of main body members,

said transfer passage includes a reduced portion having a

sectional area reduced,

sald scraping members include a first scraping member
disposed at the back side in the forward direction of said
squeegee head, and a second scraping member disposed at the front
slde in the forward direction of said squeegee head,

sald first scraping member forms a rear wall for said

printing space,

salid second scraping member forms a front wall for said
printing space, and

a printing aperture is formed between sald first scraping
member and sald second scraping member, and the paste is pushed

out of said printing aperture.

6. The screen printing apparatus of claim 1, wherein said
rolling guide surface is an upper surface to form said

printing space.
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7. The screen printing apparatus of claim 6, wherein said

rolling guide surfaces have a sectional shape with R curvature.

8. The screen printing apparatus of claim 1, wherein said
storage sectlon includes a cartridge to store the paste, and

said cartridge disposed may be removed from said storage section.

9. The screen printing apparatus of claim 3, wherein said
reduced portion has a plurality of smaller-diameter paths formed
in honeycomb structure, and the paste is forced out into said

printing space through sald plurality of smaller-diameter
paths.

10. The screen printing apparatus of claim 4,

wherein said first scraping member i1s disposed at the back
of a position just under said transfer passage,

sald .second scraping member is disposed at the front of a
position just under sald transfer passage, and

salid printing aperture is positioned 3just below said

transfer passage.

11. The screen printing apparatus of claim 4,
wherein saild storage section, said transfer passage and said
printing space portion are formed of main body members,

each member of said first scraping member and sald second
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scraping member has a plate-like shape, and
each of said scraping members is obliquely disposed at the
bottom of said main body members so that said printing space

1s reduced in sectional area toward said printing aperture.

12. The screen printing apparatus of claim 1, wherein said
storage section, sald transfer passage and said printing space

portion are positioned just above said printing aperture.

13. The screen printing apparatus of claim 1,

wherein said printing space has a top opening that leads
to sald transfer passage,

saild rolling guide surfaces include a first rolling guide
surface positiocned at the back of said top opening and a second
rollingguidesurfacepositionedatthefrontofsaidtopopening,
respectively in the forward direction of said squeegee head,

sald first rolling guide surface is circularly curved about
a specific position within said printing space, and

sald second rolling guide surface is circularly curved about

another specific position within said printing space.

14. The screen printing apparatus of claim 1,
wherein sald storage section, said transfer passage and said

printing space portion are positioned just above said printing

aperture,
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said printing space has a top opening that leads to saiﬁ
transfer passage,

said rolling guilde surfaces include a first rolling guide
surface positioned at the back of said top opening and a second
rolling surface positioned at the front of sald top opening,
respectively in the forward direction of said squeegee head,

said first rolling guide surface is circularly curved about
a speclfic position within said printing space,

sald second rolling guide surface is circularly curved about
another specific position within said printing space, and

sald first rolling guide surface and said second rolling
gulde surface are symmetrically shaped with respect to the

vertical plane passing through the center of said printing

aperture.

15. The screen printing apparatus of claim 5,

Wherein, when sald squeegee head moves in the forward
direction, said first scraping member that forms the rear wall
of said printing space has such a bottom shape as to scoop the
paste sticking to the plate surfaces except said pattern holes
and to return the paste into said printing space, and

the rolling motion of the paste is enhanced due to the
operation of returning said paste scooped into said printing
space portion as well as the function of said rolling guide

surfaces.
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16. The screen printing apparatus of claim 1,
wherein saild transfer passage includes a reduced portion,

and

sald reduced portion has a shape such that the paste is

decreased in kinetic viscosity.

17. The screen printing apparatus of claim 1, wherein said

paste 1s at least one of cream solder and conductive paste.

18. A screen printing method for printing paste on a
substrate, comprising the steps of:

(a) sliding a squeegee head on the surface of a mask plate
placed on sald substrate,

(b) £illing the paste forced out of a printing aperture of
sald squeegee head into pattern holes formed in said mask plate
according to sliding operation of said squeegee head, and

(c) printing the paste, filled into said pattern holes, on
sald substrate,

wherein said step of sliding said squeegee head and forcing
the paste out of said printing aperture comprises the steps
of

(d) pressurizing the paste stored in a storage section,

(e) forcing the pressurized paste out into a printing space

portion through a transfer passage,
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(£f) enhancing the rolling motion of the paste forced out
into said printing space portion, and

(g) forcing the rolling paste out of ‘said printing aperture.

19. The screen printing method of claim 18,

wherein said transfer passage has a reduced portion,

sald step (e) includes a process of making the pressurized
paste pass through sald reduced portion, and

a process of decreasing the kinetic viscosity of the paste

while the paste passes through said reduced portion.

20. The screen printing method of claim 18,

wherein said squeegee head comprises

a storage section in which past is stored,

a printing space portion formed below said storage section,

a transfer passage formed between said storage section and
said printing space, in which said transfer passage provides
communication between sald storage and said printing space, and

scraping members disposed at the bottom of said printing
space portion,

wherein said scraping members include a first scraping
member disposed at the back side 1n the forward direction of
said squeegee head, and a second scraping member disposed at
the front side in the forward direction of said squeegee head,

sald first scraping member forms a rear wall for said
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printing space portion,

sald second scraping member forms a front wall for said
printing space portion,

said printing aperture is formed between said first scraping
member and said second scraping member, and

the paste is forced out of said printing aperture.

21. The screen printing method of claim 20, wherein saigd
step (a) includes a step of moving said squeegee head

horizontally with the paste filled in said printing space.

22. The screen printing method of claim 20, wherein said
step (a) 4includes a step of moving sald squeegee head

horizontally while pressurizing the paste stored in saild storage

section.

23, The screen printing method of claim 20,
wherein when sald sgqueegee head moves in the forward
direction, said first scraping member that forms sald rear wall
of sald printing space scoops the paste sticking to plate
surfaces except said pattern holes and returns the paste into
said printing space, and
the rolling motion of the paste is enhanced due to the
operation of returning the scooped paste into said printing space

portion as well as the function of a rolling guide surface.
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wherein said printing space portion includes a rolling
gulde surface having a sectlonal shape with R curvature, and
the rolling motion of the paste is enhanced when the paste

moves along sald rolling guide surfaces.

25. The screen printing apparatus of claim 24,

wherein said printing space has a top opening that leads
to sald transfer passage,

said rolling guide surfaces include a first rolling guide
surface positioned at the back of said top opening and a second
rolling guide surface positioned at the front of said top opening,
respectively in the forward direction of said squeegee head,

saild first rolling guide surface is circularly curved about
a specific position within said printing space, and

said second rolling guide surface is circularly curved about

another specific position within said printing space.



