;e3ebb$d ,L6Ty\-7 MAY 2003 Screen Printing Apparatus and Screen Printing
Met hod Field of the Invention The present invention relates to a screen
printing apparatus and a screen printing nmethod for printing cream sol der,
conductive paste or |like paste on a substrate. w Background oz ' m

| nvention y Conventi-gnal |y, screen printing has been adopted (MAyr g
cream sol der, condu @l ﬂgste or like paste on, substrates in a process of

nount i ng el ect mﬁm‘\\mg nts on a substrate. This nmethod conprises a
process of seta plate with pattern hol es i in
according to the prisitf* ng portions and a process of jmmmmmﬂgmﬁgﬂfe on a
substrate by squeezing sane through the pattern holes o k plate. As
a squeezing nethod for such screen priating, a nethod a €P#s ape squeegee
head is known. In this nethod, a squeegee head ~provided with a paste
storage cont ai REFeRRVERENLiqE PpPparatusyandpieieny Arimtdngotteshréhereof is
used. Wth the opening pressed agai nst the nask plate, the paste in the
paste storage container is pressurized so that the paste is pressed and

filled int tLer | f the mask plate through the opening. And
then, the g&rﬁggggg %ggglib‘gens jl'°3‘ on the mask plate, thereby filling the

paste into eac i 003

conventi onal S2?3?#%%{&%%@&%0&%%@%%ensgf%gc o;éeeg-A ?gbétég%égggggﬁ%sad,
there are phabl #Mscasedespridiathd méheod OkbAWpRAnthAgOr dedart 0sbiddr ! he
paste into the pattern holes in good condition, it is necessary to apply an
appropri at eopdassirve pastéieopasike lpaistg shosesubsiwdtd.s, if the pressure is
not hi gh enough, a sufficient anount of paste will not be filled into the
pattern holes. Also, if the pressure is too high, the paste will be forced

out of the pattern holes on the mask plate surface. Accordingly, the
pressure afickgFoRRGuPE BRetiioR e to satisfy various conditions with

t to the t th k pl at d.th h terist] f \ te.

Howbver , 1t 1S CREPeBBgREEL T oREPgh e di LA ol M, RoBD YRS Hestthe
9" PP s 8 P APRiHes the

i ch coms WA, Rl o CRE - LA A L o T Ao oS

practical | Yo ljsftfriagulst 150235506 &Esd e MG tPAG 8 1k AHAld tdiDohBnEYCoh

conventional printing. The present i1nvention Is intended to provide a
screen prird sQgs8ppeeat ThiaNfe thoE REPrpsedlad pPosesHE bytvhgl mask abl e

printing qualities nmay be obtained at all tines.
plate with pattern holes provided therein according to the
printing portions and a process of printing paste on a substrate
by squeezing same through the pattern holes of the mask plate.
As a squeezing method for such screen printing, a method

aﬁ!iﬁ#ﬂ 3 0] t¥pe squeegee head is known. In this method, a

squeegee head bi‘ovided with a paste storage container haviny

A

6l
e, T

an opening at the bottom thereof is used. With the openi{z’g
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.



- ? MAY 2003 3 Summary of the Invention According to one aspect of the
present invention, there is provided a screen printing apparatus for
printing paste on a substrate, conprising: (a) a positioning

whi ch the substrate is to be placed, (b) a mask plate with pﬂmm
the mask plate being | ocated above thegpositioning nenber, and (c) a
squeegee head for sliding on a surface of the nask plate, wherein the
squeegee head conprises (d) a printing section, and (e) a pressure section;
and the printing section conprises (f) a storage section to store paste,
(9) a printing spage-PoLti QWi hoga POLELLRPPEAI Mind NeedHddNt ik ithSPace

portion being fornmed below the storage section, (h) "a transfer passage

provi di ng @ SuMnieakhDe Kl Wkl ! e SEO0LREe 56514 ANdidshe i pEaNtA NG
space portion, thé transfer passage being forned between the storage

section anghd he, Prdithigng $PacRIROrNd 0B; 1 anehd | haS€L aphhg FREDELS gl sposed
at the bottomof the printing space portion, erein the printing space
portion imgdudes ia robbingconhae sUr f age t9 epbanes Ayhe ol Lhibpgy nmoshon of
the paste, wherein, when the paste stored in the storage section is
pressuri zeghdnodrharpr gsedE@rseed i @R Wahkee t Beisgusegess heaghd sis) i gding on
the mask plate, the paste stored in the storage section is filled into the
printing speseistirenithhoughidhesddnsl ar spagsagent ambunhe okobhkpg gui de
surface of the printing space portion serves to enhance the rolling notion
of the paskfi1l thed the roliad paste Hne fpieadOUhoDés I hal1bel t am opeai ng of
the printing space - 7 MAY 2003 - 4 portion and is printed on the
substrate piesduie maskedd ahegh A SEE e@AsPEi RilNg beettadeal dute @f espat
invention for printing paste on a substrate conprises the steps of: (a)
sliding a sseageehdead on the suidlacelete a steskcpl atecpkacesion the
substrate) (b) filling paste into pattern holes fornmed in the mask plate
when the pasdssure fasseikduthefild pei ndppyppapacéure akathefpotheioed t he
squeegee head according to the sliding operation of the squeegee head, and
conditions with respect to the type of the mask plate and the

characteristics of the paste. However, it is 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 gqualities 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.



(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) pressurizin w past e
stored in a storage section, ( a ) forcing the pressurized pa?t EV?@%O a
printing space portion through a transfer passage, (f) enhancing the
rolling notion of the paste forced out into the printing space portion, and
( g) forcing the rolling paste out of the printing aperture . Wth this
configuration, the paste is precisely printed on the substrate . The paste
IS accurately psumizxy off the Bulsitiahe i n accordance with the shape of the
pattern fornmed in the nask plate. As a result, it is possible to assure

reliable printing qualities. - 7 MAY 2003 - 5 Brief Description of the
Drawi ngs Fig. lAcsomiisigdeovorw afpertsorfeehe mfrenieimg iappatadrys theranis
enbodi nent_of the pre ent i nventi.on. ctional si dtfe el evation
of a squeege e CP d o% rsecerne nrlﬁlﬁlrﬂl 8p|gn é%%t gﬁﬁn%mr?en?as the %resent

i nvention sukﬁstg:at@,(aémpzsisansectl onal side el evatl on of a squeegee head for

screen printing é” an é&@%oﬁﬁ% Almpdie cﬂ{gﬁrﬁead Eé’eé‘ﬁﬁsﬁc’l«at%”qs':‘cg pd. (b)

is a sectional |de el i'on"of a squeege Oor screen printrng in an
enbodi ment of thkagadsent invention. Description of the Reference Nunerals

6 Substrate 10 ﬁg ee 0%%(#]_% %/bégtfp tteeeiﬁahg’ 5tertlfl1e gag a%gu ggﬁ&zgead

14 Printing sectlon ) rtrl ‘Paste) cream so
Pressure platateziyabyve nes pZFalTiiansmBﬁnep@%ag@fQG Printing space portion

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

wherein the squeegee head comprises

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

the printing section comprises

(£) a storage section to store paste,

(g9} 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 1is
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



- 7 MAY 2003 - 6 26A First rolling guide surface 26B Second rolling guide
surface 27A First scraping nenber 27B Second scrapi ng nenber Detail ed
Description of the Invention A screen printing apparatus in an enbodi nent
of the present invention is used for printing paste on the surface of a

substrate. The screen printing apparatus conprises: (a) a_ b WAL R}
menber on which the substrate is placed, ( b ) a mask platgpj“hhngagern

holes , in which the mask plate is | ocated above the positioning nenber,
and ( ¢ ) a squeegee head which slides on the surface of the mask pl ate;
wherein the squeegee head conprises: (d) a printing section) and (e) a
pressure section; and the printing section-conprises: (f) a storage section

to store ppskeioh &nd £s PFiHtdiW cHagR RAbELOAtW {haatROthASK qRQINT, N
whi ch the printing space portion is fornmed bel ow the storage section, (h) a

transfer passage providing a comuni cati on between the storage section and
the printing space portion, which is fornmed between the storage section and
the printing spasengent irmintimg (métDodsfipthy pwrbent dinysotadnatforhe
bottom of the printing - ? MAY 2003 , space portion; and

printing paSte on a substrate comprises the steps of:

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

(b) £illing 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

(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 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,

(f) 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 configuration, 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

qualities.



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 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 transfe;?pgﬁﬂgggqqgnd
the rolling guide surfaces of the printing space portion serve't nce

the rolling notion of the paste, then the rolling paste is forced out of
t he bottom opening of the printing space portion and is printed on the
substrate via the mask plate. Preferably, the storage section, the printing
space portion and the transfer passage are formed of main body nenbers.
Preferably, the transfer passage includes a reduced portion having a
sectional area reduced. Preferably, the scraping nenbers include a first
scrapi ng nmeébiesf demodpdian bliethacRrawthegs n t he forward direction of the
squeegee head, and a second scrapi ng nenber di sposed at the front side in
the forward di rfd@.i dnisfa tdidlesydewget sssgdeenherinting anr@giatysnemiser f or ns
a rear wall for_the printing space, and the second scraping nmenber forns a
front wall 9%ROMREYr i9ft ithg BFseentaipyeRtithy aperture is formed between
the first scrapin : 7 NMAY,2003. 8 negber and %pe second scra
monber - and t nd s elf & BRSHEGPANT IS ERBVRFIR Higaapigqyes heat £ob

screen printing in another embodiment of the present invention.

Fig. 3 (a) is a sectional side elevation of a squeegee head
for screen printing in an embodiment of the present invention,
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 printing space portion and the
transfer passage are fornmed of main body nenbers, and the transfer passage
i ncl udes a reduced portion having a sectional area reduced, and the
scrapi ng menbers include a first scraping nmenber disposed a auZQF si de
in the forward direction of the squeegee head, and a secont %@ nber
di sposed 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 gijst scrapi ng nmenber and the
second scrapi ng nenber, and the paste 1s pushed out of the printing
aperture. PRehefdbsly ralidngolgviidg guikfieceurfaces are upper surfaces to form
t he printingﬁspace. Preferably, the rolling guide surfaces have a sectional
shape with ROBUF%eINH &0lPddPe 0xBAe S¥REa’e or age section includes a
cartridge tg gtore t he paste %@gnd the cartridge di sposed can be renoved
fromthe st6fa3gers¥etITiPPB%MEPRBFY) the reduced portion has a plurality

of small er-di f.Qr i.n_honeyconb structure, and the - 7 MAY
2003 _ 9 gzggg‘g?én#)g%ﬁ? %&nﬁgﬁk’grt he printing space through the
plurality

Detailed Description of the Invention

A screen printing apparatus in an embodiment of the present
invention is used for printing paste on the surface of a substrate.
The screen printing apparatus comprises:

(a) a positioning member on which the substrate is placed,

(b) a mask plate with pattern holes, in which the mask plate
1s located above the positioning member, and

({c) a squeegee head which slides on the surface of the mask
plate;

wherein the squeegee head comprises:

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

the printing section comprises:

(f) a storage section to store paste,

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

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

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



of smaller-dianeter paths. Preferably, the first scraping nenber is

di sposed at the back of a position just under the transfer passage, and the
second scrapi ng nenber is disposed at the front of a position just under
the transfer passage, and the printing aperture is positione hx;&.? bgw
the transfer passage. Preferably, the storage section, the Tda r @ sage
and the printing space portion are forned of main body nenbers . Each -
menber of the first scraping nenber and the second scrapi ng nmenber has a

pl ate-1i ke shape, and each of the scraping nenbers is obliquely disposed at
the bottom of the main body nenber so that the printing space is reduced in
sectional area toward the printing apertdare. Preferably, the storage
section, thgddeapsteiopasgage and the printing space portion are positioned
just above the printing aperture. Preferably, the printing space has a top
openi ng that | eads grdntiedt ransder ppassageinanddése (§9l 1d01g igd dguisay f aces
include a first rolling guide surface positioned at the back of the top
openi ng andsurfamesndor ehhange gtihel erslirfrar enqidzint iodnétleapashe, front of the
top opening, respectively in the forward direction of the squeegee head,;
and the first MoeFeAg gehele PgtRac8teBed| raul dhpy iAnASe aBéatianspgecific

position within the %rintin space, and the second rollin guide surface is
circul arly RAFSAAFLZEL 9&\&?59 95 468 Fra‘?%%%%rtr%epéﬁuF%g BoRFEE O wi t hi n

the printin ace. Prefe y storage section, the transfer passage
and the pri%Jffﬁéiggﬁgcé%ol&??%np%téggbosi tioned just above the printing

aperture, and tfi BLLPL! b, SRAGS Eﬂé,sathz‘%{beOQ%E't@SntI@tfﬂﬁ%ﬁsiﬁeotrf}ﬁ ,
transfer passage; and the rolling guide surfaces include a first rolling
gui de surf ageipOSid ispaed abrthenbeskowdh tiee tamEFRY pasahded aggond
rolling surface positioned at the front of the top opening, respectively in
the forward dirgst irellahgt beidquesentacdeat thed prietiingsspact | powtign de
surface is circularly curved about a specific position within the printing
space, and $¢evetecmdanckliheyroldtra notiaeofi theppaste athendine/eel Binsut

anot her specific position within the grintiéghﬁ ace; and the first rolling

gui de surf aRdSEhd st FRreet avE PEITHS5o§EPRL efathe HFRELPEcSRASP shaped
with respect to the vertical. plgane passing thraugh.the.center o he

i nti g, apRPT UL aabrs B Befde PR, Mg iavE Ve B Phsk PhetE” he
rear wall of the printing space 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 pherddullyl, NEhSRReLaWRY IR SRS $eenhend spacRSpbFt1die
forward direction; and the rolling notion of the paste I's enhanced due to

t he oper ati andoth¢ eiranyfied phesageoped pemhed i ¢ amdire Hodyninengespace
portion as well as the function of the rolling guide surfaces. Preferably,
the transfer paBsefprabiy.uths transferamgsags bncludes eheeduatdcparpion i on

has a shape such that the paste is -7 MAY 2003 - 11 decreased in kinetic
viscosity. PRELRFBISechipnadasrea seduredat | east one of cream sol der and

ducti te. inti t I nbqdi t of th
brosent | nvent| Bief ST atBa FOFATITE NPIGEE Soha S4B FAPAT: RPEORT Bat t er n
holes of a gaskenl A& dodldiih8 8a30USPESC1 %A HDANEATRIELBLALE o he

screen printing apparatus conprises a paste storage section to store the
paste in thenaoufRaRRNREHY, Ar 8SSEE8EEAPING MdHRISELEFEsdAIALPESE €
stored in the paste storage section, a printing space portion to contain
the pressurifzedtpasde® ancdtHes fward dagestacérdopntidiasgiddgrechebdatl he nmask
pl ate, a paste transfer passage |ocated between the paste storage section
and the printinghefdestpoetaminmg aembeucedmsoa trieamr wakhtfed the phéntimgst er
passage, and two scraping nmenbers . The reduced portion is shaped so as to
reduce the seeceonandathe sscande scrapdngrmpabengeorMhea tigendcwapilngoFrenber s
formfront and rear walls in the squeezing direction of the printing space
portion. Th&NBoPTIRFERESSRACEhe scrapi ng menbers are abutted on the surface
of the mask plate. There are provided _rollin ui de surfaces at the
printing space Bo??f%ﬁﬁnQWﬁQﬁ#£§§Fngt6°5ﬂﬁ§n§%ﬁ%?ﬁ?r§hqiﬁ%ES%DFFSHPB?gthe
paste in the printing space during squeezing operation. A screen printing
nmet hod in an enbodi mnent of the present




- 7 MAY 2003 - 12 invention for printing paste on a substrate conprises
the steps of (a) sliding a squeegee head on the surface of a mask plate
pl aced on the substrate, (b) filling the paste forced out of a printing
aperture of the squeegee head into pattern holes forned in the mask plate
according to sliding operation of the squeegee head, and (c)-}r Y []31e
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 stored in a
storage section, ( a ) forcing the pressurized paste out into a printing
space portion through a transfer passagd ~(f) enhancing the rolling notion

of the pastensdcadaotiie isticdnahgcPipitld RAMBRAC P thieOPas B8t 4 @hsheaci ng
the rolling paste out of the printing aperture. Preferably, the transfer

passage hasowt refilted ppanting, apewkddee process (e) includes a process of
maki ng the pressurized paste pass through the reduced portion and a process
of decreasi ng tHreflerabiyc thessbsrage gbcthen pabeepmitti img bpapapbetpasses

t hrough the reduced portion) Preferably, the squeegee head conprises: a
printing spR® §56r tF8RsSEeF kAP KW oRTehEoTIt afemadpt Pody membersyagndoo3 -

13 a transfer eassa e fornmed between_.the storage section and .
the transfer passage includes a reduted portion having a

sectional area reduced, and

the scraping members include a first 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 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



the printing space, which provides comunication 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 nmenbers include a first
scrapi ng nmenber di sposed at the back side in the forward direction of the

squeegee head and a second scrapi ng nenber disposed at the f_rlwm
the forward direction of the squeegee head; and the first scrap r

forms a rear wall for the printing space portion, and the second scraping
menber fornms a front wall for the printing space portion; and a printing
aperture is formed between the first se€r@&pi ng nenber and the second
scrapi ng nenber, and the paste is forced out of the printing aperture.

Pref er abl y, Pafike pediszsed @yt Lntp ddesprinriogespacy thoougly thee binadddae head
horizontallx with the paste filled in the printing space. Preferably, the
process (a) Fn%W%k&%F?d%ﬁmﬁ§§§sPBFhﬁDving t he squeegee head horizontally

whi | | Z] th in the st | on. Pref bl

ahen' t ho. squee iR TR Moy 6o RLERe TOFBG TRPEEE: bh SLTROTTY G Sha ng
nmb h LNt d

menber t hat béﬁ%%glé §s1Efn @g&l: u?xfdeEhc%epEfa[Héﬁ%%é’%g{gees,cgﬁgintef?ec% N

sticking to t ate sur S except the pat s and returns the

paste into scrapMeyméfBar-1sldispdeadht HhleNErSRA6E a O £16n HAkki UL 1 ON
of the paste is enhanced due to the operation of returning the scooped

paste into the fwamdfiergpagaage padrnd aheapriwtinfapeitukentsimisiofiddel
rolling guide surfaces.
just below the transfer passage.

Preferably, the storage section, the transfer passage and
the printing space portion are formed of main body members. Each
member of the first scraping member and the second scraping
member has a plate-like shape, and each of the scraping members
is obliquely disposed at the bottom of the main body member 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 leads
to the transfer passage; and the rolling guide surfaces include
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 guilde surface is circularly curved



Preferably, the printing space portion includes rolling guide surfaces
havi ng a sectional shape with R curvature, and the rolling notion of the
paste is enhanced when the paste noves along the rolling guide surfaces.
Preferably, the printing space has a top opening that |eads 170 & sfer
passage; the rolling guide surfaces includes a first rollim gh‘ éﬁﬁgace
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-pasition within the printing space,
and the second rolling guide surface is circularly curved about another

speci fic poRPPPbARG RN SPSEIFicnPPRGE SR CEL thE s dide PHIMtAPENGP#ER hod i n an
enbodi nent of the present inveniion is enployed to_pri aste on a
substrate throu $F€%ﬁs% i ﬁgﬁe§£fﬁagfrﬁﬁ?&lﬁpatgh%ytéﬁq{ﬁ gPASEQgReYEL head
on the mask r it i S Qf : ( a)
pressurizinaﬂ%ﬁéﬁgggggéyﬁggik%g%éﬁ%Q%ngéggggggggég%ﬁ%#gﬁaﬁéfii%aﬁ%g t he
pressuri zedapast€rd N A thel Bkh.ﬂgiﬁ?aé'peace nhaé M £9p 2 hingl®haPOldddN
surrounded by two scraping nenbers through a reduced portion having a
sectional ateaHeduardfeiiRistalges Mid thentb BRARE gk AU FEUIMERI®RS W th
t he reduced portion and al so the bottom ends of the two scraping nenbers
are abuttedaofitdie roliingegwidd Iserfasé guisditdongdcay wWrehdackmf the tad | i ng

motion of the paste in the printin& spacgﬁggrtion by the function of the
rol | i ng gui QBeBLRY 2% 2 HRFQMH OLLLPESERERGD IR Ipaede atnthe tfePat t ern

holes fornmed_in the mask plate. Wth the above configuration, the paste in
AR A R AR SR g L R SN AR
ortion | oc d h sk _pl.at t t ll1in ti f the paste
Pn tlhe pri ntﬁlh(rg]g S%gége%or e’lggr"\ iag’dgn zfncegzrgbtyn?%%ﬁroql ng&)eg:ng‘&a ki fjascgs

during squeesi-gg1 QP ¥urla é@o&@ia_ss%@%f1@So£9£i$£‘9:1%hhhiéﬁé phidbggpaste

will be inproved. Accordingly, a high pressure is not required to fI11 the

paste into ishacBaldl théd@ek®nd AsLAnESMde bukrEats OSSO Ea 1y OFD a
screen printing apparatus and a screen printing nmethod capabl e of assuring
reliabl e priabbutganpttdrt ispeciExengdsirtiobnbbtihimetheNpxintiog spaerpl and/
enbodi ment of the present invention will be described with reference to the
drawi ngs. Fitge firstarelbingieuldst syrfacectndrihe i sRFUh&cALdBgi gutde - 7
MAY 2003 - 16 exenplary enbodi nent of the present invention. Fig. 2 1s a
sectional siSY&ELErevATS cﬁY“B’?et&'%@d%éfg%%aﬂ’%%dgft&r resPeER 17 TG WETTEFY. 3 ¢

a and b are_a_sectignal  si el evation.of. a squeegee h for screen
o niing, TRbels ol E8s FREudh (el B¥RE PEOtng SELFRHRE AERMLER
described in th i . i Siti ! i decide the
position of subgf%g%g fg E%ﬂnﬁigggf;%rﬂ%vé%FgﬂF% |£H§% Z-ax%getﬁ +€ 5

di sposed t hei8anof THige PRIMi@ ot 3phEe HRACEUBR 4 2t tWnl ¥napd 4$ thossesh Of

X-axis table 2 , Y-axis table 3 and B-axis table 4. The X-axis table 2,

Y-axi s tabl eeh® past 8saxckihghlocte pletssackades Sueprtatte hat tern Holed h

clanper 8 to hold the substrate 6 is disposed on the Z-axis table 5.
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.

Preferably, the transfer passage includes a reduced portion,

and the reduced portion has a shape such that the paste is



Screen mask 10 is di sposed above the positioning portion 1. The screen nmask
10 includes holders 11 and a nmask plate 12 attached to the hol ders. The
mask plate 12 has pattern holes (not shown) formed in the positions
corresponding to the printing portions of the substrate 6 s« didfi 2083
printing. Squeegee head 13 is di sposed above the screen mask 10. The
squeegee head 13 is noved horizontally reciprocally on the nmask plate 12 by
novi ng neans (not shown). Printing section 14 to fill creamsolder 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 -2 MAY 2003 - 17- dédscribed with teference to Fig. 2.
In Fig. 2. geereéabedyirCkiseidlOtdcdmmRer being | ong and sl ender in shape .
The main body 20 is long and slender in the w dthw se direction of the mask
plate 12 (i n aPdefecabhly, were pasltet wsddicispaperesst fomeedf chiemr enlffier of t he
mai n body 20 is set so as to cover the width of the substrate 6 subjected
to printin@gndTeenductipe opdsieel- a recess 20a in the upper part of nmain body
20 , and cartridge 21 containing cream solder 22 as past is renovably
installed in the recess 20a. The cartridge 21 functions as a storage

ti t t i t t th | d 2. A
o1 cdet or i nod AnBTOPE P EARBLRTRIADS FE 4t BRBATITEhE% sttt AGESERE i on

The cartri s L0s FNeth i j_nti i

per f or med. Sgééﬁpg %Pa?éggggﬁgigé §5¥€%29%%g%f§g§%?§ggﬁﬁﬁ§ec?ggﬁﬁgglder 22
in the storp(ee3aChdOLs ick hMagiik § dtl! By (18 ARGA nede@Pnoba e tRar tri dge
21. When the pressure plate 23 is pressed downward by cylinder 24, the
cream sol dewask? platehe Tios tgdfigm dlriintipgeapparatds ddiprildes ar pasteol der
22 is forced to go downward from openi ng 2la provided at the bottom of the
cartridge. strraggl isedédos tandtidre hhes pasdepliat £h23 siqueegeeonhasda pressure
menber that pressurizes the paste or the cream solder. Transfer passage 25
for cream SRAQRHUTE? SEStHPBYEEcB 23S HEHHCoRRErer 8EeEad gy, theoPrESPONI Ny
to the openi nc%c_{)osi tion of the cartridge 21. The transferSBassa e 25

conmmuni cat e¥*WaYe SFEIA\nG PFIRTIngg SBRCSEN RIS GFacke pSPRFRH 28Rf or ned

o . pri ! \
2urr ounded Ry AEA BRESE MR ce a0 R B R G PRLE hRe B5a 7
internal ly gfl gl blﬁlitér?oa]?ﬂaéfcetP&Méﬂ@aﬁ%gﬁglg@é{h&’%&% the two

scrapi ng nenbers inClude a frrst scraping e 7A and a second scraping
nenber 27B.pdéte s€baRyeG BN snd the grintnignsbaestpaidonsas reaukedi n the
squeezing direction of the printing space portion 26. The bottom ends of

t he scrapi ngoreidrecse276A] 12 i eat waredfieirt mak sayge hand twbd sceaping membask. pl at e
12. In printing operation, the pressurized creamsolder 22 is contained in
the printinfhepgadacpdradriiionsis Ahnedeso ashto gedagesHieiepchonal @gshtact ed
on the surface of the mask plate 12 through a pnintin% aperture forned

bet ween firSt NG FPR§ERENBRFS2IA: aﬂ'&esEE‘gn%c%a(R’é’ﬁ g H‘Eﬁﬁe@?“?ﬁ?o%ﬁen t he
pressure plate 23 .is essed. down, the creamsol der 22 in.the cartridge 21
is pressuri?% IO gagjésegsnugaecsa({}iseeeflf‘ﬁeéjg‘?ee%trﬁosnoPge%lezgrf' pr%g (?gvi\lﬁﬁ/ard,
through thepbtafis] o 1ias588€ot pnddl® thE ELAYIMY 1RRACESPOLL Idifuctla ThE
transfer pagsage or cream sol der 22 includes "a reduced portion having a
sectional apgaKedneedceVBenthlansdiePpatel defhede RIESBEotNdOUHB1MAGGr educed
portion, the cream solder 22 is decreased in viscosity, and thereby, the
properties ghideeaunflederat?Zhel briheingemaced poatdsnt, owheclonersae ttabl e f or
screen printing. Also, in the present exenplary enbodi nent, only one
passage 25 eshancergthe moflAdngi Wdt tomfofl fbecpaste Uit itde. PEbMEIRT SPaLei s not
so limted - ~ MAY 2003 - 19 but is susceptible of using a configuration
such that tRBrirgnsqusezinskssperadicnel udes a plurality of snaller-dianeter
portions. Preferably, there are provided a plurality of smaller-dianeter
openi ngs in honeyconb structure. Al so, the upper surfaces of the printing
space portion 26 are the hottom surfaces 26A, 26B.of the in ho 0. The
cross-section o %ﬁ?%%&,"“@Gﬁ%Loﬁrﬁf% Hody" %J‘lmgn e%?ﬁ‘i‘? fﬁ%ﬁgped
with R curvature. Wth the creamsolder 22 filled in the printing space
portion 26, the printing section 14 is horizontally noved while the bottom
ends of scraping nenbers 27A, 27B are abutted on the surface of the screen
mask 10. In this way, the creamsolder 22 in the printing space portion 26
makes a rolling 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 will be enhanced. That is, the bottom surfaces 26A, 26B of
mai n body 20 function as rolling guide surfaces 26A, 26B to enhance the
rolling notion of cream solder 22. Here, as for the sectional shape of

o ~N ISR SN " L, e . o



- 7 MAY 2003 - 20 configuration as follows. 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 rolling guide surfaces include _gT L&AX 2003‘ ng
gui de surface positioned at the back of the top opening and af's d
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
anot her specific position within the pril#ti-ng space. The storage section,
the transf e RASSRGCESADURS 1A PE4 10 oAPASELEOFA LA 1/s25aL £Y Jidyls above
the printing aperture; the printing space portion has a top opening that

| eads to therdransfer passage; the rolling guide surfaces include a first
rolling guide surface positioned at the back of the top opening and a
second rol ling (sUr taceipgsa tdqueedyeat hehé Jdir ahe strfheetd) aopask nlate
respectively in the forward direction of the squeegee head; and the first
rol Iing guiRfleaaas faacdhies substar&ely curved about a specific position within
the printing space, and the second rolling quide surface is circularly
curved about arfBIndihétngpeRs MasStSoEPFFRnh Mt AF N2 (el Hring ARETERER ©F and
the first rallin ui de surface and  the second_.roll]i ide_ surface are
Syrmet 1 cal Tyt SRR PReReLhEe At R AGLFT e doh WeSRaStia 5,3 ¢ )
passi ng thr I t Lt i . enbLLiSt rapi ng
menber thatg orﬁ% t §§P§3363%9|Bgfgéhgé%p?%?#ﬁgggggfgggoP%?éh %gg such a
bott om shape as(dyp pra@eRnghendasd$r s irakined {9td hendIRite eTHr hALES, VCept
the pattern holes and to return the paste into the printing space when the
squeegee hetile st natel;he forward direction; and the rolling notion of the
paste is enhanced due to the operation of returning the a scooped paste
into the printivwiprsygacetipprstepnofss iddingadheheqiiengee dreagt anfiefomidniong
gui de surfaces. The transfer passage includes a reduced portion, and the
reduced portReParte ausipfpéhe RALMtHAY fRET pRLE CoMPrdsesciiedstepkiafeti c

i scosity. Next d {nting, b head 13 jded with
pr i i g seot| of L FTARAIRG SAng0Rr: BETTore SO LAt 1 ed CABI0Co RO

Cauecgee head 151 SoRargom Gty se ke SiRelan: A pinithoisndt® (o) ger

squeegee head 1 y nove screen nms

22 in cartr%gggig& tSrA S Wrdraed rRy passsys e plate 23. The pressure
applied to the creamsolder 22 in this transfer process causes the cream

sol der 22 to noye) feHamIsy the? 1310019 ROtI¥H E HhC Patet EoHced duy ough
passage 25 as shown by arrow 26a. In the transfer process ( the sectional
area of theilhtantherppiassiage smaeegoctdoby adm® passage 25, then the cream
sol der 22 is kneaded, and the kinetic viscosity of the cream sol der 22 -
7 MAY 2003 ,. -(2b fogcingpthejaolddssdasiriovhi L kEesREtHad ARYELUR | s

hori zontal |y noved, the cream solder 22 in the printing space portion 26 is
scooped by the bottom end of first scraping nmenber 27A positioned at the
back side in th Vi irection h e e h scooped
cream sol der i ssﬁ?veelﬁa arf’oﬁﬁlgthganrﬁg/eéln%% g%reoﬁggt%ggggfzﬁgggo%g%{’he&?r st
Scrapi ng MeRRR p2dfesd M) {2 p8LHELs 22r GRLAHC!pheTBYEdsupYpLdl 11
the printing space portion 26 1s guided by rolling gulde surfaces 26A, 26B
( see Fig. Raktangdskesnroudh | tRe PduRRdl HdMa ol r 8641 an pocdskoVe26b .
That is , the creamsolder 22 rotates in the printing space portion 26 and
noves down dkefrgakhrgsthd acihedficsediondssSey aff nhenpabes WD epahet panes at
the front side in the squeezing direction. Further, the cream sol der 22
noves i n th@adiseecthoougth the ovedBmrd @odtabter that, advances into pattern
hole 12a. In this way, since the cream solder 22 is given a novenent in the
direction of ar PEREeBEbLY hethe crgnensgegehead ¢emREF§eEiently filled even
into the left-hand portion (at the back side in the forwarding djrection of
squeegee head 13)PHINtiNI SRECE ORI f?gmﬁﬂet?egl%ﬁgéi %‘F?’Sﬁ%eaggcﬁb‘?nfi |l ed
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 inproved, and as a
result , it is possible to greatly inprove the performance of filling cream
sol der 22 into pattern hole 12a.



- 7 MAY 2003 - 23 Fig. 3 (b) shows how a pressing force is applied to the
cream sol der 22 during printing operation. Wien 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 h7liﬁéﬁﬁzcga?ted
just bel ow passage 25 (as shown by arrow 26b) . In this wdy, C

sol der 22 wlll be reliably filled in even when the pressing force 23F of
pressure plate 23 is set to a snaller value. Al so, since each of two
scrapi ng menbers 27A, 27B is deflected fromthe position just under the
passage 25, pressure 26e applied by pressing force F to the scraping
menbers 27A, 27B is | ower. Accordingly,lpt‘is possi bl e to prevent
generation of 'asekdgtrée gD EorRBl AS et tERM2BLAEE o fiMahe

cl earance between the surface of screen mask 12 and the scrapi ng nenbers
27A, 27B. lihd haipresagnspasephialoh gHddeentomGiR28a 500kl e tivkelitS @Heas
paste. However, it is not so limted but is susceptible of using paste

mat eri al s sstgirage cecddoni erdpise eprifthisng space.t Bedsqueegee head 13 has a
configuration as descri bed above, the rolling ability of cream sol der 22
wi || be i nprové&srapdagmantarns disrosadeaihtheb@dtomof she @riiabipgfsipaiced into
the pattern hole 12a. That is ) the performance of filling cream sol der 22
into patterPP?ﬁﬂQ?’12&¢M |1 be remarkably inproved. Consequently, the
pressing force lied to the cream salder 22 c be set . to_a |l ower |evel
Accordingly) | (% pesurhe "FeRbeR 588502 BLRRE REehipd nBrze o
sol der | eakifiepddiad o RN el SELEEL 1 el RrHGRASE] Yo PLSPSE Rle/BfifaegaRNd L0

di suse attac mechani snms such as a receptacle j1g to receive g%&ed

sol der whi ched@satieen s@%&&@nbbeaﬂﬁ% ndiided! li@dpbBea a€r €8O HFdnY isiGe
apparatus, and thereby, it is possible to realize a sinplified screen
printing appartie sorimrdeddriebédoabof ehhe squeegeentiegdr aandn of t he present
invention, paste in a paste storage section is pressurized and the paste is
l ed into a printhe§isphEegamingorenteraf etmaBovean waddkE o 4he prmtilng
squeezing operation, the rolling notion of the paste in the printing space
portion is ERRAGHI®STLHEYNr AN FHe FfcPRdsifiteRdag, MemRe RSP I §YPRE

rolling abi%ity gf t he paste. As a refulﬁ,rgghigh pressure is not required
to reliabl y*PFiFhe iF SREGepRPFEI hAPEs . TIn this way, the

performance of filli t i Lo { l.es +W! r &Y y
i nproved) and "%aé%iedﬁqgigggﬁknlg? E% fp%%/eéiﬁ;b%&u%‘? ugﬂei %i?gt possﬁgﬁg’l to
obtai n excehb@Bbr MdthBIs&EGhd tdc88ping membddY An@0chepadhatl 1t eddcdigred is:
1. A screen printing apparatus for printing paste on a substrate,

conpri si ng: o(18) of flOSighioting Epekecrén which said substrate is to be

pl aced, (b) a mask plate with pattern holes, said mask plate being | ocated
above sai d posi Preféraplentidre pandets) (a) siprdages laeagofessséf diawineh a
surface of said mask plate, wherein said squeegee head conprises (d) a
printing se&hpPoRduesges dyead pheskaandaddyt vkl Bhe Baste pfihtehdnsddts on
conpri ses (f% a itora e section to store paste, (g) a printing space
portion witR Anh4RE o Hpeni ng, said printing space portion being formed

bel ow sai d st Or??gféslee%g,g’t h?pr%ctersgnféfrirﬁﬁ Sale&p%@é'cg‘sggoﬁ movin

comuni cation between sai‘d storage Section an rinting space 6%r;ion,
sai d transf %hep%ﬁ@QSeQe%ﬁgdf REFELL GG RN 2k p2kakagez SRG LI Pkt sSai d

printing space portion,
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



(1) scraping nmenbers disposed at said bottomof said printing space
portion, wherein said printing space portion includes a rolling guide
surface to enhance the rolling notion of the paste, - 7 MAY 2003 26

wherein, when the paste stored in said storage section is p& Egy
sai d pressure section while said squeegee head is sliding onq'ss&'g{zrrgg

pl ate, the paste stored in said storage section is filled into said
printing space portion through said transfer passage, and said rolling

gui de surface of said printing space portion serves to enhance the rolling
notion of the paste, then said paste whijgh-is rolled is forced out of the
bott om opening of said printing space portion and is printed on said
substrate ¢hg paidtingksphaee. agd The sotééngpmphibngodpphearastef isl ai m 1,
wherein said storage section, said printing space portion and said transfer

passage ar E*P8RREH Bfe n¥l o PPaRRRIeRs 0f3re thenkeg ke pF¢IRTasy PASSEEr at us
of claiml,, erein said transfer ssage incl udes reduced portion having
a secti onalmgg’egh? RIEEd R 94SPRAg %‘8‘? B H?#‘#gasaﬁfg’ﬁr gPﬂgtb‘P’F‘)cﬁfaitH'Fl,
wher ei n sai o] Mhess.dnclude a first scraping nenber di sposed at

t he back si éiligllgt hgg?éonrswar déclérq'ecti on of said squeegee head, and a second

scrapi ng ”E”bePr@E§99§ﬁF,a%héhﬁriﬁﬁiﬁgfgékﬁé'béffiJﬂ”ﬂ%Hfﬁﬁgsr%EhhﬂﬂgOf sai d

squeegee head; said first scraping nenber forns a rear wall for sa
printing sprdde Sarfases UH SRy APsBOL IBADEIsHaP widhf ROSbrvetdrd Oangai d
printing space, - 7 MAY ?003 - 27 a printing aperture is fornmed between
sai d first tdher gplhtngewtiépnant thei phser dackeEmgEdghap ey pashe molvespast e
is pushed out of said printing aperture. 5. The screen printing apparatus
of clai m 12k &g salilng ogable ssufiages-said printing space portion and
said transfer passage are forned sai d transfer

of main bod rrenbersg
passage 1 nclu e ,ooal
ge 1 ncl udBEEeF BBtk e RRPFLBRIPG APRG 4Bt FORATSRDS FRebdeddssai d
scrapi ng Ilegg)g:rhs 't@%bgggri?géégée -Scéh%o'g:%qlggggsrnﬂ' spRped. L {f1g fagk side

in the forwar I réction Sald squeegeé and a“second ‘scrapi ng

ggger di sppgedstrdiidd gllas! dectded PEsiPLNRES L EREIH ALK QF Bd dopaueegee

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 rolliing guide surface i1s
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



said first scraping nmenber forns a rear wall for said printing space, said
second scraping nenber forms a front wall for said printing space, and a
printing aperture is formed between said first scraping menber and said
second scraping nenber, and the paste is pushed out of saidef MAM‘QU[B
aperture. 6. The screen printing apparatus of claim1l1, wherein said rolling
gui de surface is an upper surface to formsaid printing space. 7. - 7 MAY
200 - 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 claim1l, whgrein said storage section includes
a cartridge to store the paste, and said cartridge disposed may be renoved
fromsai d gioregs sectrbanded9by The sceraeimgpmenbenrg ahpatghus mfduwdedi m 3
wherein said reduced portion has a plurality of smaller-dianeter paths
formed in oryiconbastngiatascdioned aten pedieed swheresie@uinting space
printing space through said plurality of snaller-diameter paths. 10. The

screen pri Y% APPAFBIRAECDTETVAFINtEE JHMCEAP A ¥ 12 S RLER RS BRF W8 Iber i s
di sposed at_t of a 05|t|on ust_under sa ransfer sai d
secgnd scr a‘iﬂ‘ﬂ‘b %eﬁg‘ért‘i’% d“i"?ﬁ&é‘@dm PoeTR afrleoﬁgu%ifg écb‘bstlhﬁ Bﬁr?ﬁg“? nder
sai d transfgr, nAssag8..¢@nd said printing aperture is positioned just below
said transfer passagJ : ’

(c) enhancing the rollingmotion of the paste in the printing
space portion by the function of the rolling guide surfaces,
and

(d) £11ling 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
guide surfaces during squeezing operation. In this way, the
rolling ability of the paste will be improved. Accordingly, a
high pressure is not required to £i11 the paste into the pattern
holes. As a result, it is possible to obtain a screen printing
apparatus and a screen printing method capable of assuring

reliable printing qualities.

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



11. The screen printing apparatus of claim4, wherein said storage section,
said transfer passage and said printing space portion are fornmed of main
body nenbers, each nenber of said first scraping nenber and said second -

7 MAY 2003 - 29 scraping nenber has a plate-Ilike shape, and?ﬁﬁﬂﬁfgauﬁfid
scraping nmenbers is obliquely disposed at the bottom of safd

menbers so that said printing space is reduced in sectional area toward
said printing aperture. 12. The screen printing apparatus of claim1l;,
wherein said storage section ) said transfer passage and said printing
space portion are positioned just above said printing aperture. 13. The
screen printing apparatus of claim1, Wiérein said printing space has a top
openi ng t hadxdmpadsyt embatidménanst ethpassegent saiverildd ng FYwi.de sur faaces
include a first rolling guide surface positioned at the back of said top
openi ng ands&rtdeoraidsidd Blagaylonefaisfiuneedpe diewidohed setreenepf ¥aritngf sai d
t op openi ng, respectivel¥ in the forward direction of said squeegee head,
said first ¥ Bnfph@Erde (BUrakece sectianal i elgvaldlabedt a sepradesi
position wthi aid printing space, and said second rolling guide surface
i's circular??“£d§Vb§°§888tpﬁﬂ% * specific position within said printing

space. 14. The gar %ﬁﬁs%&@{i&g oafpgﬁreaégéeé’é ‘iJi%itTn%y 2NBSESHNS S fy 0T age
section) said transter passage and sal prlﬁilng 5pad8 portron are
positioned jdsdrARAVEnSAhE M1 1YJiRG. In Fig. 1, positioning portion 1
to decide the 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-axis table 2, Y-axis table
3 and f6-axis table 4. The X-axis table 2, Y-axis table 3 and
f-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 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 printing section 14 will be



aperture, - 7 MAY 2003 - 30 said printing space has a top opening that
| eads to said transfer passage, said rolling guide 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 said top

respectively in the forward direction of said squeegee head?fguiﬁfkﬂnxi
rolling guide surface is circularly curved about a specific position within
said printing space, said second rolling guide surface is circularly curved
about anot her specific position Within said printing space, and said first
rol ling guide surface and said second rqling guide surface are
symmetrically shaped with respect to the vertical plane passing through the
center of sdescpibert waghapefexance 16 Fite IcréanfFpyi rt.i mgiappednt2@sisf
claim5) Werein, when said squeegee head noves in the forward direction,
said first 8cRifingereRbePeitntlong: ARt hkeR@RE INalShape -safke Fdist PAGY space

gﬁffzggg nggt{gggﬁgﬁpe as tg scggpé%gf pggge_sti&kig to thetggate K
f a o Bact BHAOARY St 4 FOIFAVAFR THEePLIR ITitesry
DL ShBEse 19 (e BLLLDG RN Bt e RER! FaiB-oplaness Ul L1
as well as §hggtnnet it92 @hifab8ay0d N0 U4 48 aH"£8CESver tne WilRY 4803
the substrate 6 subjected to printing. There is provided a
recess 20a in the upper part of main body 20, and cartridge 21
containing cream solder 22 as past is 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
1s 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



- 31 16. The screen printing apparatus of claim1, wherein said transfer
passage includes a reduced portion, and said reduced portion has a shape
such that the paste is decreased in kinetic viscosity. 17. The screen
printing apparatus of claim1l, wherein said paste is at |east one of cream

sol der and conductive paste. 18. A screen printing net hod.f'prmr%oog;
paste on a substrate, conprising the steps of: (a) slidi‘ng a eegee head

on the surface of a mask plate placed on said substrate, (b) filling the
paste forced out of a printing aperture of said squeegee head into pattern
holes forned in said nmask pl ate according to sliding operation of said
squeegee head, and (c) printing the pas% ,“filled into said pattern hol es,
on said subsintimg spReecportion 26t Eprodd siti thapsich sfjugegmeihaadiyand
forcing the paste out of said printing aperture conprises the steps of (d)
pressuri zi A8-t HRPRFLBLARGrIRAGN P§r§ﬁ-6§1a£ﬁa isesursaunded biyokhe e titem
pressurized _paste out into a printing space portion through a transfer

passage, ©°F BAjRYPUHOFZO agsl twp) sgh 9 MEMIFES AP ng 7 Rot P oRrstlithe paste
forced out ogﬁ.gugﬁir %ipsrpjonsteidngts%ec%o%%&[ni 8P’thaengnain body 20. The two
scraping members include a first scraping member 27A and a second
scraping member 27B. The scraping members 27A, 27B form front
and rear walls in the 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 suitable 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



( g) forcing the rolling paste out of said printing aperture . 19. The
screen printing nethod of claim 18, wherein said transfer passage has a
reduced portion, said step (e) includes a process of naking the pressurized
paste pass through said reduced portion, and a process of decreasing the

kinetic viscosity of the paste while the paste passes throu_gi? m? MCed
portion. 20. The screen printing nmethod of claim 18, wherein!s S gee

head conprises a storage section in which past is stored, a printing space
portion formed bel ow said storage section, a transfer passage forned

bet ween said storage section and said printing space, in which said
transfer passage provides comuni cati onlBet ween said storage and said
printing spiéelsarfissepipoag wEnbEifadias pendd srathenbetchmtdfats dihg
printing space Eortion, wher ei n said sc&gpin nmenbers include a first
scrapi ng nEFBBFLAF sPB%RTAt2T HEHHERS s RIYTR IR Prér fBRYLET r kAT of sai d

squeegee head, .and a secaqnd r api menber di sposed at the front side in
the forwar §°8F+88F1 on 6F&gﬁ?%&§QUe &8 HE%H)PE%ﬁHirfrétEéﬁfaﬁﬁﬁg ﬁE%ber
forms are - i N 2 - J Nt space portion,
sai d secon Egg?ggiéggﬁéﬁ%grogiﬂééggsxprggge%%éﬁ%f%ﬁyéggkggbrinting space
portion, said RikH!i ke afcrUsarEacédIdreEnRes Waek ipishalde BbreLéRRidY

menber and said second scraping member, and the paste is forced out of said

printing apeet kthe 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 is
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 guide 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 is 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



21. The screen printing nmethod of 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 nethod of claim 20, wherein
said step (a) includes a step of noving said squeegee head horizontally

whil e pressurizing the paste stored in said storage section. reen
printing nmethod of claim 20, wherein when said squeegee heé'd7r21ﬂA{hZOﬁhe

forward direction, said first scraping nenber that forns said rear wall of
said printing space scoops the paste sticking to plate surfaces except said
pattern holes and returns the paste into said printing space, and the
rolling nmotion of the paste is enhanced?®ue to the operation of returning

the scoope@dop@steradien S& degrlidwd .ng space portion as well as the function
of a rolling guide surface. -? MAY 2003 - 34 24. The screen printing

met hod of cl ai #Fh20staveyeeisecsdbd, pthentiragsS@gaqgagsade anditied paestangol | i ng
gui de surface having a sectional shape with R curvature, and the rolling
nmoti on of tSP@CgaPprEtienembrinktechgeiusiheapaye ethevesinding apgirdurel | i ng
gui de surfaces. 25. The screen printing apparatus of claim 24, wherein said
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about a spemd hCsdtiid ren1vhhhiur HledpOsifidiidl SRAERe fAAL 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 specific position within the printing space.

The storage section, the transfer passage and the printing

space portion are located just above the printing aperture; the

printing space portion has a top opening that leads to the

transfer passage: the rolling guide surfaces include a first

rolling guide surface positioned at the back of 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 gulde surface is circularly curved

about a specific position within the printing space, and the

second rolling guide 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



said second rolling guide surface is circularly curved about another
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‘ 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 from
opening 2la 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

is kneaded, and the kinetic viscosity of the cream solder 22
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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 oblique movement along
the surface of the first scraping member 27A.

Thus, the cream solder 22 obligquely moved upward in the
printing space portion 26 is guided by rolling guide 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 direction of arrow 26c, the cream solder 22 is sufficiently
filled 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 1l2a.
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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 is
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 i1s 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, and thereby, the cream solder 22 is reliably filled
into the pattern hole 12a. That i1s, the performance of £illing
cream solder 22 into patternhole 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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eliminate 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 sqgueezing operation, the rolling motion
of the paste in the printing space portion is enhanced by rolling
guide surfaces, thereby improving the rolling ability of the
paste. As a result, a high pressure is not required to reliably
£i1l the paste into pattern holes. In this way, the performance
of £illing the paste into pattern holes will be remarkably
improved, and "paste leakage” may be prevented. Thus, it is

possible to obtain 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
(i) 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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wherein, when the paste stored in said storage section 1is
pressurized by said pressure section while said squeegee head is
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 1s rolled is forced out of the
bottom opening of said printing space portion and is printed on

sald substrate via said mask plate.

2, The screen printing apparatus of claim 1, wherein
said 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;

salid 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,

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

said transfer passage includes a reduced portion having a
sectional area reduced,

sald scraping members i1nclude 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,

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

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

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.

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 section includes a cartridge to store the paste, and

sald 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-dliameter paths formed
in honeycomb structure, and the paste is forced out into said

printing space through said plurality of smaller-diameter

paths.

10. The screen printing apparatus of claim 4,

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

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

said printing aperture is positioned just below said

transfer passage.

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

each member of said first scraping member and said 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, said 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 said transfer passage,

sald 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 sgueegee 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 said 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 said
transfer passage,

said rolling guide 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 said 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,

saild 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 said 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 sailid 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,

03 z
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16. The screen printing apparatus of claim 1,

wherein said 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 said 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, f£filled into said pattern holes, on
said 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 sald transfer passage has a reduced portion,

said step (e) includes a process of making the pressurized
paste pass through said 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 sailid transfer passage provides
communication between said 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 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
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said 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 said
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) includes a step of moving said squeegee head
horizontally while pressurizing the paste stored in saild storage

section.

23. The screen printing method of claim 20,
wherein when said squeegee head moves in the forward
direction, said first scraping member that forms said rear wall
of said 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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24. The screen printing method of claim 20,

wherein said printing space portion includes a rolling
guide surface having a sectional shape with R curvature, and

the rolling motion of the paste is enhanced when the paste

moves along said rolling guide surfaces.

25. The screen printing apparatus of claim 24,

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

said rolling guilde 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 sgqueegee head,

saild first rolling guilde 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.



