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,;I:':]Zapnr gzﬁmm\mmmwm relates to a screen printing nmethod for printing

ive paste or like paste on a substraﬂeg m d of
t he I nventi onc@nventionally, screen printing has bean adopte nting

cream sol der, conductive paste or |ike paste on substrates in a process of
nmounting el ectroni c conponents on a sdb$trate . This nethod conprises a

process mlulﬁmﬂlm[”lﬂ"”mLmSk plate with pattern holes provided therein
accordin ting portions and a process of printing paste on a
substrat e by*sgaeezi ng through the pattern holes of the mask plate. As a
squeezi ng nethod for such sZ¢xeenpPrinting Methodod using a closed type
squeegee head is known. In this nethod, a squeegee head provided with a
paste storage container having an opening at the bottomthereof is used.
Wth the_opening abutted on the nmask plate ) the paste in the paste storage
cont ai neFiPédpPg%BPi FoyentioRat the paste is pushed and filled into the

pattern holes of the S | at e thraqugh the openi ng. And, the squeegee head
is slid on thBeRERSER tJé‘}‘P?‘h‘é’rP‘HF& SetPsaﬁ‘F’F‘“e%“iRﬁid‘féé%m& & n hol e

in order_ In such,a conventional scree intin t ho sin cl osed r
15 3 U NEopot g1 Rg) BRegh b8lferh ST INBEL 8o R R i ik FhadeePoed 1

t he fo"Q“%pEs Lgtghe screen printing operation, the squeegee head is in a
state such F he "bott om openi ng thereof is always contacted on the

surface of the mask plate. However, it is necessary to separate the
squeegee head fromthe screen nmask, for exanple, when nmaking the

arr angenpabkgretuniihefP¥hRoTavehtivae change and carrying out the
mai nt enance of the apparatus . In this case, the paste is always in contact

with the maskofyaheivhalllpe boéiosh opedntdngt Hde oGleenctadoPptedreagee
head. Accordi ngly, when the squeegee head nobves upward, sone of the paste
in the spoéageaghearkans bbalke,t cardimitivet ipksty be tlikesupdste oh t he
mask plate. And, in case there renmains sone paste on the nmask plate, it is
necessar gubetwapesolfh ahpropaess of imdumiging eles trsaid @ lcamponBmdiseoar e, i n
the conventional nethod, there is a problem of such residual paste that is
di scar ded suikstratey Thvs metbed ¢omprises asprnegess ofi petsingenmaski ne t he
paste sticking to the nmask plate, and consequently, there has been a

pr obl em Blake| yd&hopattarny hpdeedProyided bherpsBneAcerdhBInmkPnt®®ance. On

cont ai nePFAAEANGRIRHLARE SPHls PSR ASREARAR: LOGP RS NOVE SORSTALM g
o201 Ol BeSefShnb LBEH SHUCDIRRIRT I LRS! 100 SE AT BRRLE e
the paste Ispysgdsq4Bdz1¥8°Ret6aPESE Calich WiGhed prfhesdl! % hdtadeout of
using a closed type squeegee head is known. In this method,
a squeegee head provided with a paste storage container having
an opening at the bottom thereof is used. With the opening
abutted on the mask plate, the paste in the paste storage
container is pressurized so that the paste is pushed and £illed
into the pattern holes of the mask plate through the opening.
And, the squeegee head i1s slid on the mask plate, then the paste
is filled into each pattern hole in order.

In such a conventional screen printing method using a closed



12 J UN 2003 3 the refrigerator, taking into account the predeterm ned
time of leaving the paste in the atnosphere, and then the paste is placed
into the squeegee head. The viscosity of such paste will W%ryj@wgoggng
upon the anbi ent atnospheric conditions, and further, the viscosity Is
|iable to change with the | apse of tine. For exanple, (a) at the tinme when
the paste is taken out of the refrigerakor and placed in the printing
apparatus, and (b) after starting to use the paste, when the paste has been
left in the apparatus for a long tine while the printing operation is

di sconti L8885kt ABLA , Vitdad tard Qrdbisthd ngscaeeekigaaoahaiﬂfed-

Thus, when the viscOsity of the past used for screen printing i S no

appropri af€116wing, | MPEakNE Grdén PRuNtAnLbpabhe1bh ] @Hé"gqﬁéé?ééirf‘e%d The
present invention is intended to provide a screen printing nmethod that may

assure reisabhea pidtd ucW R4t Sshe BB Perliiey [HtHedd O N sTRAWEGFLEN
printing nmethod of the present invention conprises (a) a step of sliding a

squeegee bentawtéd paAStReskarEdcen ofhe e ueage lwesl. omMowevrRak, pltatis while
the paste is pressurized, and printing the paste on a substrate through a
pattern hoteessarpetoresdpatate; tiendqueegeepheaili fgomhthe (uemege® neesdd, Wi t h
the paste stored in the squeegee head fromthe nask plate; wherein the step
of separ afpngexsmpiqueeyer makingr bhe t ierangémehhs ef eonphe gwsrpgde Jofa step
of discontinuing the pressure application to the paste stored in the
squeegee K¥RE;Change andegasryRdg 28t Ehe pmaiptenpnde ofgtike nparatinsy a

pr edet er m ned 9 2 J UN 2003 4 distance while the bottom end portion of

t he squeegee heakhig cann+ dreopashe is always in contact with the mask

plate via the bottom opening at the closed type squeegee head.
Accordingly, when the squeegee head moves upward, some of the
paste in the squeegee head is liable to remain sticking to the
surface of the mask plate. And, in case there remains some paste
on the mask plate, it is necessary to wipe off the paste sticking
to the mask plate. Therefore, in the conventional method, there
is aproblemof such residual paste that is discarded wastefully.
Moreover, it is necessary to wipe off each time the paste
sticking to the mask plate, and consequently, there has been
a problem of a loss of time required for the arrangements and
maintenance.

On the other hand, cream solder or the like paste used for
screen printing contains resin component. The resin component
easlily shows a hardening reaction. In order to prevent such
hardening reaction of the paste, the paste is kept at a constant
temperature in a refrigerator or the like until the paste 1is

used. And, when the paste is used, it is timely taken out of



mask plate in a state of the pressure application being discgntinued; and
(3) a step of noving the squeegee head upward of f fromthe1n§s@|j) @g
There may additionally be a step of pre-squeezing the squeegee head on the
mask plate before step (a), conprising: (i) a step of pressurizing the
paste stored in the squeegee head in a State of the squeegee head bei ng
abutted on the mask plate; and (ii) a step of horizontally noving the
squeegee head while the bottom end portion of the squeegee head is abutted
on t he mntekreftigeratom takisg irtte actothetheguredetszminpdtimesafrleavidg thé pastéhe
configuration, it is possible to assure reliable printing qualities.
Furt her, irotheratoaspheesy and thenrthe pastets plaeed inde the saeeggee keagd, it is able
to reduce the qua_ntit.)[/ of paste di scarded wastefully w thout being used for
printing, inThadviscesity oft gecRdpasteaydll ey deeendingyupon the ambipst
possible to avoid carryving out .extra work for arrapgepents and jaintenance.
Addt | onaPIMOSHErss CoRiitions. b irtaer. the visoskn T IARE 1 ChargR e abl o
to | ower the viscosi of st ing.it ropriate .fqQr screen_printing,
t her oy 14RREHS A i SaERE: [ 2k A after] B8 baxteds TSt PREST Bie of ' (e
Drawi ngs _Ei. | firont .view of ..a scr rpLi ar at. in an
enbodi ek geratate 3pfl g it e Pinfo Repardug, ah Y FRP AHS fodudtl.
printingyabpagal %én{‘th%.“pé‘é’f@%s”ﬁé@n st Wﬁ\é’éﬁﬁ%@iué fore| imF!\Phile?‘ 'S a
fragmentary sectional view of a squeegee head of a screen printing
appar at Ughd Priffihg BPEFtITRNE diconfifuBd ehenisuitabfiseSsity for printing cannot

be obtained. Thus, when the viscosity of the past used for screen printing is

not appropriate, it is impossible to obtain reliable printing qualities.

The present invention is intended to provide a screen printing method that

may assure reliable printing qualities.

Summary of the Invention

The screen printing method of the present invention comprises :

(a) a step of sliding a squeegee head with paste stored in the squeegee
head on a mask plate while the paste is pressurized, and printing the paste on
a substrate through a pattern hole of the mask plate; and

(b) separating the squeegee head with the paste stored in the squeegee
head from the mask plate; wherein

the step of separating the squeegee head from the mask plate comprises:

(1) a step of discontinuing the pressure application to the paste stored in
the squeegee head,;

(2) a step of horizontally moving the squeegee head by a predetermined



? 2 JUN 200 5 Fig. 4 is the explanatory diagrans of processes based on a
screen printing nethod in an enbodi nent of the present invent1’ o Fl a I S
t he expl anatory di agrams of processes based on a screen print %Jﬂwaﬂ Bn
anot her enbodi rent of the present invention: Description of Reference
Nuneral s 1 Positioning section 12 J UN 2003 - 6 2 Substrate hol der 3
Substrate 4 C anper 5 Paste, cream solder 10 Screen nmask 11 Hol der 12 Mask
pl ate 12a Pattern hole 13 Squeegee head 14 Printing section 15 Connection
menber 1distyhcenddile tba brdidn? @ndiquaitiomiof the gqueege heRt ds abuttet con the
Cylinder 23 Slider 24 CGuide rail 25 Frane 26 Nut 27 Feed screw 28 Mbtor
mask plate in a state of the pressure application being discontinued; and
(3) a step of moving the squeegee head upward off from the mask plate.
There may additionally be a step of pre-squeezing the squeegee head on
the mask plate before step (a), comprising:
(i) a step of pressurizing the paste stored in the squeegee head in a state
of the squeegee head being abutted on the mask plate; and
(i) a step of horizontally moving the squeegee head while the bottom end
portion of the squeegee head is abutted on the mask plate in a state of the
paste being pressurized.
With the configuration, it is possible to assure reliable printing qualities.
Further, by the screen printing method comprising the (b) step, it is able
to reduce the quantity of paste discarded wastefully without being used for
printing, in addition to the advantage described above. Also, it is possible to
avoid carrying out extra work for arrangements and maintenance.
Addtionally, by using pre-squeeing, the screen printing method may be
able to lower the viscosity of paste making it appropriate for screen printing,

thereby further improving the printing qualities.

Brief Description of the Drawings

Fig. 1 is a front view of a screen printing apparatus in an embodiment of
the present invention.

Fig. 2 is a side view of a screen printing apparatus in an embodiment of
the present invention.

Fig. 3 is a fragmentary sectional view of a squeegee head of a screen

printing apparatus in an embodiment of the present invention.



30 Main body 31 Cartridge 3la Push-out plate 12 JUN 2003 31
bQpeni ng32Pressure plate34Throttle pIate34anening35Printiqg
space36AScr api ng nmenber 36BScr api ng nmenber Detail ed Descri pthi 2nJ(UNt2m3

I nvention A screen printing nmethod in one enbodi ment of the present
invention is a method for printing pasté on a substrate through pattern

hol es of a mask plate by pressurizing the paste while sliding a squeegee
head with the paste stored therein on the nask plate. The printing nethod
conpri ses a figgp4ois thepaxptanatoryhdiagnameget precessesobaséd omsk sgregre. The
step of separating the squeegee head fromthe mask plate includes: (1) a
step of @rigtngmeibodin anembadiment ofihe presenbinventiome paste stored in the
squeegee head when separating the squeegee head fromthe nask plate; (2) a
step of hori Fisht 8l iBythepexplpnaterysdincsaps ek fioesssgspbasrd @misnsgrafinst ance
whi | e the,botton1e&&_ther of is aputted on the nmask Elate in a state of the
pr essur e PHPHNg gthed i anethere meotef thepregeyt igvartion: of moving t he
squeegee head upward off fromthe nmask plate. In this way, the squeegee
head is separated fromthe mask plate. Wth this configuration, it is

possi bl edegcf,ﬁﬁdnzgf Eﬁfﬁf’ﬁﬁ?g %@ggﬂgg met hod that may assure excell ent

printing qua I'es. eegee head can be separated fromthe
mask pl aye i te is less in adhesion on the mask plate surface.
As a resﬂltwbp%mpgngﬁggﬁ%ﬁe to prevent the paste fromsticking to the mask
pl ate surface and renmai ni ng thereon. 12 J U N 2003 8 Preferably, in a
step of horizontally noving the squeegee head. by a predeterm ned di stance
while the bottomend portion of the squeegee head is abutted on the nask
plate in a state of the pressure application being discontinued, the paste
sticking to the mask plate cones off the mask plate, and thus, the paste
becones rel eased fromthe mask plate.



Preferably, the printing nmethod further conprises (c) a step of changing
the type of the substrate in a state of the squeegee head bei ng separated

fromthe mask plate. Preferably, the printing nethod furtQRer ises (d)
a step of feeding the paste into the squeegee head in als ad&ﬂﬂﬁﬂhmi

squeegee head being separated fromthe mask plate. Preferably, the step of
hori zontal | y nmoving the squeegee head i6nel udes a step of horizontally
novi ng the squeegee head in a state of a clanper of a substrate hol der
bei ng abutted on the bottom surface of the mask plate. Preferably, after
hori zontal nowesenritefhbh@esqueegee head, the squeegee head starts noving
upward of f fromthe mask plate. Preferably, while the squeegee head is
novi ng hari zeubsttytet he squeegee head starts noving upward off fromthe
mask plate. Preferably, a part of the mask plate is held on the clanper

whi ch se#vesClampetrd the rmask plate, the substrate is placed under the

ot her part of the mask plate, and within the range of the position where

t he maskS5pl aPaste, herdamnsehdet] anper, the squeegee head horizontally noves
whil e abutting on the nask plate. Preferably, the paste is air-tightly
stored i A0t h8crsgaBeBaskhead, and when the squeegee head is in contact with
the surface of the mask plate, the paste is air-tightly existing in a
printingldpaBeld@Frounded by the squeegee head and the mask plate. 12 JUN
2003 9 A_screen printing nethod in another enbodi nent of the present

i nvent i o?f uMeREr PLAEPUdes:
l12a Pattern hole

13 Squeegee head

14 Printing section
15 Connection member
16 Cylinder

16a Rod

20 Head hoisting unit
21 Plate member

22 Cylinder

23 Slider

24 Guide rail

25 Frame

26 Nut

27 Feed screw

28 Motor

30 Main body

31 Cartridge

3la Push-out plate



(i) a step of pressurizing the paste stored in the squeegee head which is
abutted on the mask plate before starting the screen printing operation,;
and (ii) a step of reciprocally noving the squeegee head in the horizontal

direction while the bottomend portion of the 12 J U gee
head is abutted on the nmask plate in a gtate of the pasm?ig@m
pressurized. In this way, the step of pre-squeezing is perforned. Wth this
configuration, it is possible to obtain a screen printing nethod that may
assure exdbl Qpening i nting qualities. The paste is stabilized at the
predeterm ned viscosity that is suitable for printing. As a result, the
printing3dualPresssewlatt be further inproved. Preferably, a step of

hori zontal ly vi ng the squeegee head includes a step of reciprocally

movi ng t%‘ S @é@ﬂ%%’ﬂ@ad in the horizontal direction. Preferably, the paste

pushed ollét4 info the printing space of the squeegee head is given a rolling
notion d rﬁngipteﬁ‘éngstep of pre-squeezing operation, and the paste is | owered

i n Vviscogjgty rolling notion. Preferably, the paste stored in the
squeegee%ée ﬂ@"é%‘/’égga rolling notion during the step of the

pr e- squeaaian | nd the paste is lowered in viscosity due to the
rolling %{\l %ﬁ@@{r‘@m‘%}g*ﬁ?@ the printing nmethod further conprises (f) a

step of fheedisigaging m&iRber i Nto the squeegee head)

Detailed Description of the Invention

A screen printing method in one embodiment of the present invention is a
method for printing paste on a substrate through pattern holes of a mask plate
by pressurizing the paste while sliding a squeegee head with the paste stored
therein on the mask plate. The printing method comprises a step of separating
the squeegee head from the mask plate.

The step of separating the squeegee head from the mask plate includes:

(1) a step of discontinuing the pressure application to the paste stored in
the squeegee head when separating the squeegee head from the mask plate;

(2) a step of horizontally moving the squeegee head by a predetermined
distance while the bottom end thereof is abutted on the mask plate in a state of
the pressure application being discontinued; and

(3) a step of moving the squeegee head upward off from the mask plate.
In this way, the squeegee head is separated from the mask plate.

With this configuration, it is possible to realize a screen printing method
that may assure excellent printing qualities. Further, the squeegee head can be
separated from the mask plate while the paste is less in adhesion on the mask
plate surface. As a result, it is possible to prevent the paste from sticking to the

mask plate surface and remaining thereon.



wherein the step of the pre-squeezing operation is perforned between the

step, of feeding the paste into the squeegee head and th te f Lnting
the pasta on the substrate. Preferably, the printing mﬁhﬁdﬁﬁﬁtﬁéé

conprises (g) a step of discontinuing pr8i nting operation, wherein the 12
J UN 2003 11 step of the pre-squeezing operation is perforned between the

step of discontinuing the printing operation and the step of printing the
paste on the substrate. - Preferably, the step of horizontally noving the
squeegee healreferaldy.t ive astemf derizentallyomaving dbe saueggeet beadrby 1.e mask
plate in a state of the squee_lgee head being in contact with the mask plate
i ncl udes Péﬁqﬁt@ﬁmﬂﬁddﬁﬁiﬁﬂpﬂdvm ecﬂ‘@r@%ﬂomg%ﬂ pertioneohihe: saHeageeieadis t he
mask pl at iile the substrate holder js ved upward. Preferably, a part
0F "t he. nAGHHEH o8 (h FERsK GHAENEY f H1Bls: Al ihen AIBSSUrS ABPIRATE, HEINShSK
plate; the supstrate is plaged under the other part of_the mask plate; and
b ohin t ABcDaRaued fer dade Xtekind {irthe. Mok’ Hale Bimascor he ahast ke

cl anper, ' ve [ abutting on the nmask
pl at e. PP@PEP@%%S%{%&J@?&HR% *ﬁ%ﬁ%%h@m‘? %%Hgﬁ%e squeegee head in the
step of the pTet r-ad4 | ep of reciprocal novenent
at a constanﬁ%iﬁ?’%?%gﬁggIr@&h’taﬁghgﬁég&i&(;ﬁpﬂ%% zontal ly noving the

squeegee heagk)i NsfepofSdihgig tHettyBe ST IRE LBBSRSteORN 3{at®Bf tHES e |east
one of (iii) a novenent of i'ncreasing the speed gradually froma 1ow speed

to a hi gheageritig sephrated framnbeaniBsk plate.r epeating a pattern of speed change
fromlow to high speed by a plurality of tines.

Preferably, the printing method further comprises

(d) a step of feeding the paste into the squeegee head in a state of the
squeegee head being separated from the mask plate.

Preferably, the step of horizontally moving the squeegee head includes a
step of horizontally moving the squeegee head in a state of a clamper of a
substrate holder being abutted on the bottom surface of the mask plate.

Preferably, after horizontal movement of the squeegee head, the
squeegee head starts moving upward off from the mask plate.

Preferably, while the squeegee head is moving horizontally, the squeegee
head starts moving upward off from the mask plate.

Preferably, a part of the mask plate is held on the clamper which serves to
hold the mask plate, the substrate is placed under the other part of the mask
plate, and within the range of the position where the mask plate is held on the
clamper, the squeegee head horizontally moves while abutting on the mask
plate.

Preferably, the paste is air-tightly stored in the squeegee head, and when
the squeegee head is in contact with the surface of the mask plate, the paste is
air-tightly existing in a printing space surrounded by the squeegee head and the

mask plate.



12 J UN 2003 - 12 Preferably, the paste is air-tightly stored in the
squeegee heat, and when the squeegee head is in contact with the surface of
the mask plate, the paste is given a rolling notion in aLﬂ;Lngbpguﬂgace
surrounded by the squeegee head and the mask plate. Crea ¢
conductive paste and the |ike paste nay ‘be used as the paste material. A
screen printing nethod in an exenplary enbodi nent of the present invention
wlll be described in the following with reference to the draw ngs.

Exenpl ary enbodinment 1: Fig. 1 is a front view of a screen printing
apparatus in an exenpl|ary enbodi nent of the present invention. Fig. 2 is a
si de vi ew of AesyeeBdHININD TethgddpRnathersempodimenteefitharpresamioavartian of t he
present invention. Fig. 3 is a fragnmentary sectional view of a squeegee
head of HUrdherdBeludesinti ng apparatus in an exenpl ary enmbodi nent of the

present invention. Fig. 4 is.an explanatory, diagrans of ocesses, based on
N coreen pri W AReRANESESUNZIAG B3 RBPE: S1OBS Bk Tk AdUeAdes BORR adich 1

i nventio LGSt tr [ f.t cr rinting . a ratus, will be
descri begb\*ﬁ%ﬁ °Pe¢§?§ﬂ§iep'tégé Eﬁg{rgftgﬂﬁg |%g§ € |R{"\t‘-‘i“8%pf?§@%l"rﬂf5’. 2, a
substrate pogit LoQLAg ] ) - includes strate
hol der 2 di sg@séd&gﬁ %ﬁﬁ%‘%}%@@‘f éﬁﬁl‘énﬁl tﬁgl\ls,élg%e%ne)q i‘%ﬁg @ut)iét ﬁg{lgoﬁ%rder 2

i ncl udes iR i pected to screen printing is held
by the cldg’rer%iér Y “%éh%??g‘?ﬁ';é'ﬁcﬁgsﬁ'é@gﬁgétabl e, the substrate 3 held by the
substrate holder 2 may be positioned in horizontal and vertical directions.
A screen mask 10 is di sposed above the positioning section 1. The screen
mask 10 i ncludes a holder 11 and a nask plate 12 held by the holder 11
Pattern holes 12a are made in the nmask plate 12, corresponding to the
printing portions of the substrate 3 subjected to mask printing. A squeegee
head 13 is disposed on the screen mask 10 by neans of a head hoisting unit
20 in a manner such that the squeegee head 13 is free to nove up and down.
The head hoisting unit 20 includes a cylinder 22 vertically disposed on a
pl ate nmenber 21. The squeegee head 13 is connected to the bottom end
portion of a rod 22a of the cylinder 22 via a connection nenber 15. By
driving the cylinder 22, the squeegee head 13 may be noved up and down

agai nst the mask plate 12. The squeegee head 13 is noved up and down

agai nst the screen mask 10. That is, the head hoisting unit 20 has a
function as a neans to nove the squeegee head 13 up and down. A slider 23
is fixed to each bottom end portion of the plate nenber 21 of the head
hoisting unit 20. A guide rail 24 is disposed on the upper surface of a

frame 25. The slider 23 is 12 J UN 2003 - 14 slidably fitted in the
guide rail 24. A nut 26 is attached to



the bottom of the plate nenber 21. A feed screw 27 screwed in the nut 26 is
driven and turned by a notor 28. Wien the notor 28 is driven, the plate
menber 21 noves horizontally, and the squeegee head 13 connected to the
head hoi sting unit 20 al so noves horizontally. Wth th qu ad 13
shifted down, when the notor 28 is operated, the squeegLZ hﬂggpggoanves
hori zontally on the nmask plate 12. Thatois, the notor 28, the feed screw 27
and the nut 26 serve to horizontally nove the squeegee head 13 on the mask
plate 12 . The notor 28 , feed screw 27 and nut 26 serve a function as a
nmovi Nng neqisegbecBa| derabut ted @i tife MagkPpshee Anpai ftaty ceaheon 14 is
provi ded at the bottom of the squeegee head 13. The printing section 14
abut s onpabtedeifmarpresstindzedsk Dhahdshiay, ahd diedp 6F e -sejudezing S
filled into pattern hole 12a. The printing section 14 wlll be descri bed

wi th refkseperfoomBdg. 3. In Fig . 3, main body 30 , having a bl ock
menber, is long and narrow i n shape along the wi dthw se direction of the
mask pl ate 1Withsthhewornfigqurption i& Lempssidile o ohitaiboal\s@B®eamns set so
as to cover the width of substrate 3. Recess 30a is formed in the main body
30. A caPripgdagametBodchpgbimay assnredexael hent eetnt bug quaddiascam
solder 5 is stored in the cartridge 31. The cartridge 31 has a function gas

a storagdP€cRRFbR ¥HaLadbilized atkhomyedetprmined ydacosdtvorat d st ore

cream sol der. . A predet er m ned antity of eam sol der is_previously stored
‘n the cSRLtARYE ST DYRE ARG | Ag@ Zasubhe EPREBRIRT G MNARALIesF Hidtint ed i n

the mai n_bo when printjng is started. A pressure plate 32 for
pressuriPFn%%F%geE?359§ﬂﬂ§iﬂ 5in the cartridge is fitted in the upper
openi ng of t rtei.dge_3 T I f I 2 1.5 conn to yod 16a
of eyl Tnder  TeeEARARISY aminp PR R i e 8e tha SHUBRUSEader 16
i's driven,

A so. thaTSOTTSE STl S oP o ERCRLFY N G (R e Lo b8 vRld hR 2

horizontal direction.

Preferably, thé paste pushed out into the printing space
of the squeegee head is given a rolling motion during the step
of pre-squeezing operation, and the paste is lowered in
viscosity due to the rolling motion.

Preferably, the paste stored in the squeegee head is given
arollingmotion during the step of the pre-squeezing operation,
and the paste is lowered in viscosity due to the rolling motion.

Preferably, the printing method further comprises

(f) a step of feeding the paste into the squeegee head,
wherein the step of the pre-squeezing operation is performed
between the step of feeding the paste into the squeegee head
and the step of printing the paste on the substrate.

Preferably, the printing method further comprises

(g) a step of discontinuing printing operation, wherein the



function as a push-out plate 3la for cream solder. The push-out plate 3la
has nul tiple openings 31b. Wen the pressure plate 32 is pregsed 5
the cylinder 16, the creamsolder 5 in the cartridge 31 |s1p§ ﬁé\ﬁa and
pushed out through the openings 31b of Lﬁe push-out plate 3la. The cyl i nder
16 and the pressure plate 32 serve a fuhttion as a pressure neans for
pressuri zing the creamsolder 5. Athrottle plate 34 is disposed at the
bottom of main body 30. The throttle plate 34 also has.nultiple openings
34a the stape ofstherepriessqueanzing| eperatian tsf perermgd: bietyeen1thewstep cebam

sol der 5 i s pushed out by the cylinder t he_cream sol der 5 noves
downwar d mgahwgng Hhetgfmttnseowaﬁpng@ds !hf—' steryaf Rriptipg ghatRasta Snathe t he
openi ngs % of throttle plate 34. Then, the pushed out cream solder 5
reaches §“B§f@ﬁhng space 35 f or med beneath the mai n body 30. The pr|nt|ng
space 35 is

% o R o et o SR,
S S e, ST e, PR S,

35 h
acr api ng ﬂﬁgn%%bé Réad BeRERCARAGt vifh H1E 2R fiincllss PPOpRBrabitity. 117,
|n the pai abirpér AR he, boGmPSimadeof NETRado RS WRRKIARE Subfate

pressurized creamsolder 5 and the creamsolder 5 cones in contact with
the surf peRiepls ovedapwartat e 12 t hrough t he openi ng between the scraping
menber 36A and scrapi ng nenber 36B. When the pressure plate 32 is pressed
down, the cr Ppefiesablgea partiof théenask platedigehedd ontherotaper whith dservestpient |y,
the cream solder 5 noves into the printing space 35 , passing through the
push- out hpldathe Bibskalatet; hiee tsibstratecispplaced 3hdeT liike othercpant ofi-the doasid
portions in the passage of cream solder 5. The area-reduced portions

i ncl ude piats; armqhmithbpgw rangesabthenpositien Wheng ithen mask plate isoheld on the of t he
sol der passage is reduced. When the pressurized ¢ream sol der 5 passes

t hrough ElAEREredbe eﬁsweeaeedtqad)heﬂzewéllt "BaYRSs whiler abuthag [y e, mask
V|sc05|t%|%nd is inproved in property to becone suitable for screen
printing! % this way, the creamsolder 5 inproved in viscosity is filled

{1 Ted i Ln Praisre e g o hoybRy Faiih ik stiubSaod BBl i B9E23° 3
pr i nt i ﬁgbﬁﬁﬁé’ﬁ%é@%e%?h GohBoriaoutesta stolf JEeROGIIRby el

menbers 38As ﬁ IS f|IIed into the pattern holes 12a of the mask plate
12. And, as the squeegee head 13 noves, the creamsolder 5 is filled into
the pattern P@éi%ﬁaﬂl?ath'eﬂstébQﬁﬂwor%ﬁﬂall?'moﬂﬁg ttieé Bqheegse héadhn ke léw filled
with cream sol der 5, substrate holder 2 is noved down, separating t

subst r at ef theopre-bquerriig ppeatatiohancludésiait leaast ohdef cr eam sol der 5 in t he
pattern holes 12a noves downward along wth the substrate 3, com ng off of
t he pattern kib) esnéademenhdf incesasing thénepeed gradurllycrod a dowspeeddoan t he
substrate 3. Thus, the screen printing operation is conpleted. Next, a
squeegee highagpeadiangt i ng operation in cream sol der printing will be

descri bed mnth reference to Fig. 4. The squeegee, head s in eration
i s perforned(¥hadnas&napt 9 F%ﬁ?é'ﬁﬂrﬂ paftgn of, %ﬁhﬁ'ég% g@’i’ltg[héﬁ'%i
feeding cre sol der 0 squeegee head 13, or perfornlng mai nt enance of
t he appaFB?ﬁgbyztH“Wﬂ|¥ogbgwﬁtlon t he squeegee head 13 is nmoved upward of f
frommask plate 12. In Fig. 4 (a), while creamsolder 5 in cartridge 31 is
pressuri zed by pressure plate 32, squeegee head 13 is horizontally noved on
mask plate 12 , thereby finishing one cycle of printing operation. Fig. 4
(a) shows a state with one cycle of printing operation conpeted. In this
state of operation,



12. ~IIIN~1."~ - 18 substrate holder 2 is shifted dow, and clanper 4 is
in a position apart fromthe bottom of mask plate 12. Nex},. a in
Fig. 4 (b), pressure plate 32 noves up' to discontinue pri%uﬁ.’ﬁlm eam
sol der 5. Then, the pressure of creamsolder 5 in printing space 35 is

rel eased fromthe surface of mask plate 12. After that , as shown in Fig .
4 (¢ ) ( substrate holder 2 noves up a¥ one clanpers 4 is abutted on the
bottom surface of nask plate 12 just under squeegee head 13. In this state
of operation, notor 28 is operated, and as shown in Fig 4 (d) , the
squeegee headreferablnntile pagbeds ahrthdghtidk gioned 12 the sguegges t ed on
t he upper surface of clanper 4. It is possible to horizontally nove the
squeegee heall. 804G whep Bhe isgngedrss hepanisnln wentast yihhethe sumface abl y,

t he squeegee head 13 is horizontally nmpved on the mask plate 12 being
stably spporhediaskspkabepl EheoRagke igr gdvenof Zradddg MotAon HR fueegee
head 13 noves horizontally, cream,solder 5 being in_tight contact with the
upper surBEREIRI FRRCP SHETRUHRALRYN thRe Sgﬂéﬁgﬁﬁ B‘Iea%r 2RG e fiask 35
noves slidjng on the mask plate 12. In this way, the cream solder 5
sticki ng Rt®t%e nmask plate 12 cones off and rel eased therefrom greatly

e driven to CEeam aoRaet catnilnele HeERe fhd the  fis fhds il BT 7

operatio j S e\ sion of cream solder 5 on mask plate ~
2 JUN Zoggsﬁg gslgﬁ%eggéggeég%F%gggdtton1ends of scraping plates 36A, 36B
cone off fromthe mask plate 12

A screen printing method in an exemplary embodiment of the
present invention will be described in the following with

reference to the drawings.

Exemplary embodiment 1:

Fig. 1 is a front view of a screen printing apparatus in
an exemplary embodiment of the present invention. Filg. 2 is
a side view of a screen printing apparatus in an exemplary
embodiment of the present invention. Fig. 3 1s a fragmentary
sectional view of a squeegee head of a screen printing apparatus
in an exemplary embodiment of the present invention. Fig. 4
is an explanatory diagrams of processes based on a screen
printing method in an exemplary embodiment of the present
invention.

First, the structure of the screen printing apparatus will
be described with reference to Fig. 1 and Fig. 2.

In Fig. 1 and Fig. 2, a substrate positioning section 1



By this nmethod, the creamsolder 5 in the printing space 35 may be
prevented fromsticking to the nask plate 12 and renaining t hereon. And it
is possible to start the upward operation after conpletio Z)fJU(NQﬂﬂatal
novenent of the squeegee head 13. Also, it is possible to start the upward
operation while noving the squeegee head 13 horizontally. Accordingly, it
is not necessary to renove the cream-sdldder 5 remmi ning on the mask pl ate
12 as is required in the prior art when noving up the closed type squeegee
head 13. Thus, wasteful work may be elimnated and it is possible to avoid
the | ossiatludee &ofulsstoage Tilden2ddiBhobenads & mbwalh® tabhe gneptity of
cream sol der di scarded wi thout being used for printing will be reduced,
enhanci nghola )ef f eftié veubserater dedidferes2 Ahsdudeisnce 8lampeam4sol dr
unnecessarily remains on the mask plate, the printing accuracy is inproved,
resul ti ngubs tmagieod enjeoted o peraenmyrinizing ieshe ki doypltheycrathpei-mrent  2:
A screen printing nethod in another exenplary enbodi nent of the present

i nventi o4 .wi BY @érivitsgrtihednova ke erainil ndite issibsytaradiel 8 heddr Uyngheo t he
steps of Fig. 4, described above, and, in addition, operates as described
in the f&ubstingtenhehdesi2mayche ResHitdoned mdiaxkzantat iamd vigrhpeatat us
showmn in Fig. 1, Fig. 2, Fig. 3 and Fig. 4 as described in the above

exenpl ar $irepripng 2003 - 20 enmbodinment 1 is used in this exenplary

enbodi nent. The descriptjon i s given tQ the pre-squeezing operation in the
met hod of pr %FPH@G&%%%&%Q&&%SB&?SE%@%\@%% °§é?i?gfén§r§§’§ﬁ$%%zi ng

[ [ f d he Vi [ f | d [
For pri nthngTBRePAFFOR HRch TPeddiAcereanbias 1§ FhRos ResEqBLa5Re hoad
duri j nt {i f Lt Li PLi f t t
o onont "4 Bt R, oL P ol Rgn OB AL, 905" B9gh et B
late 12, t 1 ,
Subst rat B GOR H/ee IpRIKT AP atarne: o7 g HRcBoBs bR o, HHRC
bot t om s Hie NEFHELHEE PSARHadR Yhfntggbottom surface of the mask

plate 12. In this state of operation, pressure plate 32 noves down-to

pressurize creggusegderndad 13t 18 AGRRGACONIHE ddreblasi@SoiPHBah8 FI 9. 5
(b) , notor 28 |qls1 drbi ven, and then fhe squeegee hjégd 13ashori ?(}ﬁt aIaI y noves

to the righta edd ol ny ahd t120Wh M nghien gici dhaith@he! Bgubaykem end
abutting the mask plate 12 does not go beyond the range of clanper 4.

Subsequentidad B3 Shdired ntd-inove uf and dowrme THechRgad headtidghantzontal |y
noves in the opposite direction. Further, as shown in Fig. 5 (d), the
squeegee edacihdes azayl bhder 22/esrafjaablydidmsedlon a Riate membprocal
novenent of the squeegee head 13 is repeated by the predeterm ned nunber of
times. 21. The squeegee head 13 is connected to the bottom end portion

of a rod 22a of the cylinder 22 via a connection member 15. By

driving the cylinder 22, the squeegee head 13 may be moved up

and down agalnst the mask plate 12. The squeegee head 13 is

moved up and down against the screen mask 10. That is, the head

hoisting unit 20 has a function as a means to move the squeegee

head 13 up and down.

A slider 23 is fixed to each bottom end portion of the plate
member 21 of the head hoisting unit 20. A guide rail 24 is

disposed on the upper surface of a frame 25. The slider 23 is



Due to the reciprocal novenent of the squeegee head 13 , the cream sol der 5
filled in printing space 35 is given a rolling 12 J UN 2003 - 21

motion. And rolling of the creamsolder 5 in the printing sqaszH?hrzgggs
the creamsolder 5 to be lowered in viscosity, and consequent [y, e Cream
solder 5 will be inproved in fluidity. CGenerally, when the cream solder 5
is left at a standstill for many hoursl4thke cream sol der wlll increase in
vi scosity and becone i nappropriate for screen printing. On the other hand,
pre-squeezi ng operation on cream solder 5 as descri bed may decrease the

vi scosi t yspf ahhey oF S¥B $ Alfi@hedguiliat ra$1 24Kneading” éefigrae@&aa%@% 5is

effective to decrease the viscoSity of the creamsolder 5, and the cream

sol der 5 {fetbwitdmyOoead platddahémieAnsh beqoresasybial 27 frsid£am
printing. The screen printing operation is started after conpletion of such

predet er rtRednt e260usearNgeAPRNAL tARNeASHE BERBItbr bMe printing accuracy
and printing qualities may be inproved. Incidentally, the word "viscosity
used in the aWp¥e €RECHbRLIrOZETAN hErivedn Acele blakibnmeRbes 2i1SaRNidsy -
Preferably, the noving speed of the squeegee head 13 in the pre-squeezing
oper at i onhosikentalipst and. thé soquédgeativéad Epesshmdctdd tsgugagerddad 13
gradual ly increases froma high speed to a | ow speed. Al so, the squeegee
head 13 rbpsating paite2d alsgpreves omgbzénballypw tWith dgihe seprdgeen
plurality of times . In this way ) the squeegee head 13 changes its noving
pattern tBeperk¥dshilippacinvwmnt vhppdhametor?P bpananated nthecsrueagse wit h
the properties and characteristics of the creamsolder 5. Also, it is

possi bl e Bgadeld reees hprmpataddy onpthe paskhinte 12quethat headhEs in an
optional position on the nasql;?pl ate 12. Preferably, the squeegee head 13 is

moved i n BO&PZt 28 s (i FREH SFRERRIKABE dhe Yt 26 seameytedifhaataliel anper
4 or the like. The squeegee he 13 is able to _make .a one-way novenent
i nst ead of"°¥®r EEF&%%%?Q%%Mag PBwERE Mash @1t ddee ﬂ@ﬁo‘xci@?sza'
pr ef er abl eci proc venment if‘ﬂ?rgﬁr to further enhance the
C

t K |
above- nen?FSﬁ‘er&r%ﬁvgﬁ agR! %Pﬁc%g?ﬁ%r‘é? rd D32 FJUREde BRAtF 13 i s
f cl dt I f t] ] head
73 Lo vari ons CESAMsa8sERReL8 n88E aRT:hIIBLLTD R GluR SRS Nea
-d i bedjab t i ) - i
oper at on 1 R PR BE PORE BptEpn ook yRe) Rl Medd g e

. the print ?ﬂnﬁﬁ@@es@fztigﬂefge@o@?ﬁ%nl%hénguifgcm_ﬁ@leain%sk-rﬁﬂ?&@é01(23,1 _the
cream sol der 5 may be prevented from spattering during the pre-squeezing

operati onantta¥edidi@dan ddider BOSY FHia led fiRe Ypetedhanded tezd, of
pre-squeezing operation in accordance with the printing object. Also, it is
possi bl e to effhié cpeiitingesdotton hbs piEL S pie ede SGr Dped abi th . réSereri@sul t,
the printing qualities nmay be inproved. Wth this configuration, the
gquantity dfo raii.e i scarded wi thout being used for printing will be
reduced. Further, it is possible to avoid wasteful work for arrangenents
and mai nt enanda, Fagd 3 swin bodys3d® e hatirgblaebpockimempepaliist lesg awd

descri bed above, the present invention includes a step of discontinuing
pressure dARATGaLncshape adoachthewikdhwisgddrectiion af hemgsk plate
separated froma mask plate, a step of horizontally noving the squeegee
head by a Y#ed@SefhPKBdiRiBtaince \EE‘ieI depgEhsgfickie ddign®ady 9uleet®bBn t he
mask plate in a state of the pressurgp_gg%i cation being discontinued, and a

step of seffars tRgCPRET sthrdgehmety fhe FmsiRefed® NG Le feEmedihesi on
bet ween 2 U N ?0Q~ 23 the paste _and th sk _plate surface . ig .
decreased,fréntj"et H‘Eﬂ'jé'bg’,o‘ﬁi 3% pgsg‘FBFEiggepSécgﬁt rgﬂgvﬁgi¥em?P8ﬁ?a in

rei ~nai ni on the k plate surface.. Accordi ngl it, is,.not_necessary to
carry out n'ab‘?‘ Iz:etcc?s‘tsgﬁ@?e' p'gg? ST rog fﬁe%eké r}l%?‘g.e ﬁ"ﬁﬁg’?fi%% tine
ot herw se gfqui red for such extra work can be saved. Further, it is

possi bl e t0 Feduce the quantity of paste discarded w thout being used for

printing, thergby £9R3N4a931 HfaLhf BehéVEolSE AT s{ 550 SRt ion (paste



Also, the internally stored paste is pressurized while the squeegee head is
abutted on the mask plate, and the squeegee head abutted on the nas | at e
is reciprocally nmoved in the horizontal direction to perf J’t zing
operation prior to start of the screen printing operation. ‘Accordingly, the
viscosity of the paste will be stabilized and, as a result, it is possible
to assure excellent printing qualitiesis -- 12 JUN ? 003 24 CLAIMS 1. A
screen printing nethod conprising the steps of: (a) sliding a squeegee head
with paste stored in the squeegee head on a mask plate, while said paste is
pressuri zedraged gEatiiomy sai stpmsd ecoram disdént e Ahrmtede teiied n hol e
of said mask plate, and (b) separating said squeegee head with said paste
stored t Herpeitdtirofnerean sedider dscpremboeshy tdtorddinotheeparttidge sai d
squeegee head from said mask plate conprises the steps of (1) discontinuing
pr essur e3dppl Teatdantnisigmisd pertainingcrean sailderglsammadhdn (1

hori zontal |y noving said squeegee head by a predeterm ned di stance while

t he bott B&lanbodpriq whess PEANFinguke fdatesy | 3 RERSsere dlaka 428k pl ate
in a state of the pressure application_ being discontinued, and (3) noving
sai d squPE§SSWFdadngprBedCELAMf FBAASH 2| %sﬁg’ep@tré?fiﬂgeT Ae SikEed Binting
nmet hod of claim 1, wherein, in the step _of horizontally noving said

squeegee tﬁ’@aHPB?ra°_BPBEIBBe?Fn' e ‘EFP_%‘E g€ viht 4 eTPEePBSFFHﬁFeH aperiton of
Zglpldi igg ﬁ%gecgoe}{]rﬁegcqtoéi c %? %:h g d. % Soaf dc%fgdgira&% Iai}r%n%[e%t eaboc];vé hghg ressure
pressure plate 32. When the cylinder 16 is driven, the pressure
plate 32 moves up and down 1in the cartridge 31.

Also, the bottom surface of the cartridge 31 serves a
function as a push-out plate 3la for cream solder. The push-out
plate 3la has multiple openings 31b. When the pressure plate
32 1is pressed down by the cylinder 16, the cream solder 5 in
the cartridge 31 is pressurized and pushed out through the
openings 31b of the push-out plate 3la. The cylinder 16 and
the pressure plate 32 sexrve a function as a pressure means for
pressurizing the cream solder 5.

A throttle plate 34 is disposed at the bottom of main body
30. The throttle plate 34 also has multiple openings 34a the
same as tljxe push-out plate 3la of the cartridge 31. When cream
solder 5 is pushed out by the cylinder 16, the cream solder 5
moves downward passing through the openings 31b of push-out
plate 3la and the openings 34a of throttle plate 34. Then, the
pushed out cream solder 5 reaches a printing space 35 formed

beneath the main body 30. The printing space 35 is surrounded



said paste sticking to said mask plate cones off said nask plate, and said
paste becones released fromsaid mask plate. 3. The screen printing nethod

of claim1, further conprising the step of (c) changing ghz Eﬂmrﬁngai d
substrate in a state of said squeegee head ~ 2 JUN 200 5

separated fromsaid mask plate. 4. The screen printing nethod of claim1l,
further conmprising the step of (d) feedgng further paste into said

-squeegee head in a state of said squeegee head being separated from said
mask plate. 5. The screen printing nethod of claim1l1, wherein the step of

hori zont aly wwe \Wdiapiaidl nfeiiRage ashcad 6Bnal Bpesed IheRraiyhenbaeatiakel v

novi ng sai d squeegee head in a state of a clanper of a substrate hol der
bei ng abuind@skr ahed Maihobbam Bodamdintthac botttomasdriask ¢of afiee rfainbedycr een
printing nethod of claim1l, wherein said squeegee head starts to nove
upward of30from said mask plate after horizontal novenent of said squeegee
head. 7. The screen printing nmethod of claiml1l, wherein said squeegee head
starts to novEhe paaxeploofmémbers 3i6d . ek rpspesbiviely Soinl asfperyealicad is
hori zontally noving. 8. The screen printing nethod of claim1l1, wherein a

part of sad anuEear Wadilelnsthesqueszdng dhpeetihvn af thewrrlinbingispassi d nask
| at e,
P 35. With the squeegee head 13 shifted down, the bottom ends

of the scraping members 36A, 36B are abutted on the surface of
the mask plate 12. In the printing operation, the printing
space 35 accommodates the pressurized cream solder 5, and the
cream solder 5 comes in contact with the surface of the mask
plate 12 through the opening between the scraping member'36A
and scraping member 36B.

When the pressure plate 32 is pressed down, the cream solder
5 in the cartridge 31 is pressurized. Consequently, the cream
solder 5 moves into the printing space 35, passing through the
push-out plate 3la and the throttle plate 34. There are
area-reduced portions in the passage of cream solder 5. The
area-reduced portions include many small openings 31b and 34a
by which the séctional area of the solder passage is reduced.
When the pressurized cream solder 5 passes through the
area-reduced portions, the cream solder 5 decreases in
viscosity and is improved in property to become suitable for
screen printing. In this way, the cream solder 5 improved in
viscosity is filled into the printing space 35.

In screen printing, with the printing space 35 £illed with



said substrate is placed beneath the other part of said mask plate, and
within the range of the position where said mask plate is held on said

cl anper, said squeegee head horizontally noves while abutting on said mask
plate. 12 J U N 2003 26 9. The screen printing nethod off @ 2008erei n
said paste is creamsolder. 10. The screen printing nethod of claim1,
wherein said paste is air-tightly storad i-n said squeegee head, and when
sai d squeegee head is in contact with said nask plate, said paste is
air-tightly existing in a printing space surrounded by said squeegee head

and sai d sRekmpiclider bl, tHeesgoeegiemiéad i 1Y MBidod 18la18l@b the fmediber
conprising the step of pre-squeezing said squeegee head on said nask plate

bef ore thplateplga), Thines etlie Sertehnstsyl dér 5 eks (tiee Zpah €ONPr $58Se tIB St eps
of (i) pressurizing paste stored in said squeegee head in a state of said
squeegee peed bbragghbtheecdpenisgifiormesd ndareen arite ($cyahing acemizd sy
novi ng sai d squeegee head while the bottomend portion of said squeegee
head i s aB6Ated6éBnardiis niskled dindd the paiterof heded past efbthagnask

pressurized. 12.The screen printing nethod of claim11,
plate 12.

And, as the squeegee head 13 moves, the cream solder 5 is
filled into the pattern holes 12a in order. When all pattern
holes 12a have been £illed with cream solder 5, substrate holder
2 1s moved down, separating the substrate from the mask plate
12. That is, the cream solder 5 in the pattern holes 12a moves
downward along with the substrate 3, coming off of the pattern
holes 12a, and thereby, the cream solder 5 is printed on the
substrate 3. Thus, the screen printing operation is completed.

Next, a squeegee head separating operation in cream solder
printing will be described with reference to Fig. 4. The
squeegee head separating operation is performed when making
arrangements for type change of substrate 3, feeding cream
solder 5 into squeegee head 13, or performing maintenance of
the apparatus. 1In this operation, the squeegee head 13 is moved
upward off from mask plate 12.

In Fig. 4 (a), while cream solder 5 in cartridge 31 is
pressurized by pressure plate 32, squeegee head 13 1is
horizontally moved on mask plate 12, thereby finishing one cycle
of printing operation. Fig. 4 (a) shows a state with one cycle

of printing operation competed. In this state of operation,



wherein the step (ii) of horizontally noving said squeegee head includes a
.Step of reciprocally noving said squeegee head in the horizontal direction.
13. The screen printing method of claim 11, wherein, due to i d step of
pre-squeezing, said paste pushed out into a printing space ia sHi]N M gee
head is given a rolling notion, and the rolling notion of said paste causes
the paste to be lowered in ~ 2 JUN-=2008B 27 vi scosity. 14. The screen
printing nethod of claim11l, further conprising the step of feeding said
paste into said squeegee head, wherein said step of pre-squeezing is

execut ed dshskrate heldee db dlectied)doand grastranpes Sas5d msgpesgaddead and
the step of printing said paste on said substrate. 15. The screen printing
met hod ofapamtnfidm tlhetbhettownpfi wasly phetet @@.of di scontinuing printing

operation, wherein said step of pre-squeezing is executed between the step
of di sconti nuiext saf® FhowR iRy %{)ﬂefa‘f i BN amresrung gl affe #2 maves swid
paste on said substrate. 16. The screen printing method of claim 11, wherein
the step BP HAGOAHTNG DrAdBIIRGZ4BIFLIAREGLECRHd WheNe he BReSs3FeeNnd
portion of said squeigee hegd IS abgtted on said mask plate in a state of
sai d squeB§eETRERISBLPRY AbdPt BFIBLIRG §PAESK 3P dfe TedCRsess ol dfreof

abutting a c%a er _on tge Eo&éo surface of said nmask plate while a
subst r at eSHHFREP PE WMBFEJIPLRNAr &2+1 7. The screen printing method of clai m

11, After that, as shown in Fig. 4 (¢), substrate holder 2 moves
up and one clampers 4 is abutted on the bottom surface of mask
plate 12 just under squeegee head 13.

In this state of operation, motor 28 is operated, and as
shown in Fig 4 (d), the squeegee head 13 horizontally moves on
the mask plate 12 being supported on the upper surface of clamper
4. It is possible to horizontally move the squeegee head 13
in an optional position on the mask plate 12. Preferably, the
squeegee head 13 is horizontally moved on the mask plate 12 being
stably supported, for example, on the surface of clamper 4.

As the squeegee head 13 moves horizontally, cream solder
5 being in tight contact with the upper surface of mask plate
12 through the opening of printing space 35 moves sliding on
the mask plate 12. In this way., the cream solder 5 sticking
to the mask plate 12 comes off and released therefrom, greatly
decreasing in adhesion.

~ And then, as shown in Fig. 4 (e), cylinder 22 is driven to S
move squeegee head 13 upward. During this upward operation,

in a state with the adhesion of cream solder 5 on mask plate



wherein a part of said mask plate is held on a clanper which serves to hold
said mask plate, said substrate is placed beneath the other part of said

mask plate, and within the range of the position where saiqd S
supported on said clanper, said squeegei head hori zont al | J Zronm\m -
abutting on said 12 J 1J N 2003 28 rasR plate. 18. The screen pri.nting

nmet hod of claim 11, wherein said step of horizontally noving said squeegee
head in said step of pre-squeezing includes a step of reciprocal novenent
at a condiadecrepsed.the hottom eodeai seraping plateetdsdd 3GB comenofl frorwthe ei n
said step of horizontally noving said squeegee head in said step of

pre- sque®@skgplateci2des at | east one of (iii) a novenment of increasing the
speed gradually froma | ow speed to a h#gh speed,, and (iv) a_ novenent of

repeating a Bt this Methodpdbe errafysotdesn® iBvineoPFnting Spaca B9 mapikgality
2t ghPrsverten Gt gt fBgsk Arlad 2 anreneRT S S eogee. head 1< i n
i tigntly 06 aa SRERLR, & borITRG BoPhe PR oBpBiBhealt ounaed
by sai d $Qpe5HEF nitRRhAt brifRt SqlBE e8'HaEA 13. Also, it is possible to start the

upward operation while moving the squeegee head 13 horizontally.

Accordingly, it is not necessary to remove the cream solder 5 remaining

on the mask plate 12 as is required in the prior art when moving up the closed

type squeegee head 13. Thus, wasteful work may be eliminated and it is

possible to avoid the loss of time for arrangements and maintenance. Further,

the quantity of cream solder discarded without being used for printing will be

reduced, enhancing the effective use of resources. Also, since no cream solder

unnecessarily remains on the mask plate, the printing accuracy is improved,

resulting in improvement of the printing qualities.

Exemplary embodiment 2:

A screen printing method in another exemplary embodiment of the present
invention will be described. This embodiment is operable according to the steps
of Fig. 4, described above, and, in addition, operates as described in the
following with reference to Fig. 5. The screen printing apparatus shown in Fig.

1, Fig. 2, Fig. 3 and Fig. 4 as described in the above exemplary
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the bottom surface of the mask plate 12. In this state of

operatlon, pressure plate 32 moves down- to pressurize cream
solder 5 in the sgqueegee head 13.

Next, as shown in Fig. 5 (b), motor 28 is driven, and then
the squeegee head 13 horizontally moves to the right on the mask
plate 12 within a range such that the bottom end abutting the
mask plate 12 does not go beyond the range of clamper 4.

Subsequently, as shown in Fig. 5 (c), the squeegee head 13
horizontally moves in the opposite direction. Further, as
shown in Fig. 5 (d), the squeegee head 13 horizontally moves
again to the right. Such reciprocal movement of the squeegee
head 13 is repeated by the predetermined number of times.

Due to the reciprocal movement of the squeegee head 13, the

cream solder 5 filled in printing space 35 is given a rolling
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consequently, the cream solder 5 will be improved in fluidity.
Generally, when the cream solder 5 1is left at a standstill for
many hours, the cream solder will increase in viscosity and
become inappropriate for screen printing. On the other hand,
pre-squeezing operation on cream solder 5 as described may
decrease the viscosity of the cream solder 5. That 1is,
"kneading” of cream solder 5 is effective to decrease the
viscosity of the cream solder 5, and the cream solder 5 is then
improved in quality and becomes suitable for screen printing.
The screen printing operation is started after completion of
such predetermined pre-squeezing operation. As a result, the
printing accuracy and printing qualities may be improved.
Incidentally, the word “viscosity”™ wused in the above
description may be replaced by "“kinematic viscosity.”
Preferably, the moving speed of the squeegee head 13 in the
pre-squeezing operation is kept constant. Also, the moving
speed of the squeegee head 13 gradually increases from a high
speed to a low speed. Also, the squeegee head 13 repeats a
pattern of speed change from low to high speed by a plurality
of times. 1In this way, the squeegee head 13 changes its moving
pattern to perform appropriate pre-squeezing operation in

accordance with the properties and characteristics of the cream

solder 5. Also, it is possible to reciprocally move the
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squeegee head 13 is moved in a state such that the mask plate 12 is stably
supported by clamper 4 or the like. The squeegee head 13 is able to make a
one-way movement instead of a reciprocal movement. However, the squeegee
head 13 is preferable to make a reciprocal movement in order to further
enhance the above-mentioned advantage.

Since the structure of the squeegee head 13 is of closed type, even in
case of setting the moving pattern of squeegee head 13 to various patterns with
high speeds and low speeds combined as described above for the purpose of
effectively performing the pr-squeezing operation, the cream solder 5 to be
kneaded is closed in a space between the printing space of squeegee head 13
and the mask plate. Therefore, the cream solder 5§ may be prevented from
spattering during the pre-squeezing operation. Accordingly, it is possible to
freely set the pattern of pre-squeezing operation in accordance with the printing
object. Also, it is possible to efficiently perform the pre-squeezing operation.

As a result, the printing qualities may be improved.

With this configuration, the quantity of paste discarded without being used
for printing will be reduced. Further, it is possible to avoid wasteful work for

arrangements and maintenance, and also, to assure reliable printing qualities.

As described above, the present invention includes a step of discontinuing
pressure application to internally stored paste when a squeegee is separated
from a mask plate, a step of horizontally moving the squeegee head by a
predetermined distance while the squeegee head is abutted on the mask plate
in a state of the pressure application being discontinued, and a step of

separating the squeegee head from the mask plate while the adhesion between
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the paste and the mask plate surface is decreased, and thereby, it is possible
to prevent the paste from remaining on the mask plate surface. Accordingly, it
is not necessary to carry out work to remove paste remaining on the mask
plate. Thus, the time otherwise required for such extra work can be saved.
Further, it is possible to reduce the quantity of paste discarded without being
used for printing, thereby enhancing the effective use of resources.

Also, the internally stored paste is pressurized while the squeegee head is
abutted on the mask plate, and the squeegee head abutted on the mask plate
is reciprocally moved in the horizontal direction to perform pre-squeezing
operation prior to start of the screen printing operation. Accordingly, the
viscosity of the paste will be stabilized and, as a result, it is possible to assure

excellent printing qualities.
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1. A screen printing method comprising the steps of:
(a) sliding a squeegee head with paste stored in the squeegee head on a
mask plate, while said paste is pressurized, and printing said paste on a
substrate through a pattern hole of said mask plate, and
(b) separating said squeegee head with said paste stored therein from
said mask plate,
wherein the step of separating said squeegee head from said mask plate
comprises the steps of
(1) discontinuing pressure application to said paste stored in said
squeegee head,
(2) horizontally moving said squeegee head by a predetermined distance
while the bottom end portion of said squeegee head is abutted on said mask

plate in a state of the pressure application being discontinued, and

(3) moving said squeegee head upward off from said mask plate.

2. The screen printing method of claim 1,

wherein, in the step of horizontally moving said squeegee head by a
predetermined distance while the bottom end portion of said squeegee head is
abutted on said mask plate in a state of the pressure application being
discontinued,

said paste sticking to said mask plate comes off said mask plate, and said

paste becomes released from said mask plate.

3. The screen printing method of claim 1, further comprising the step of

(c) changing the type of said substrate in a state of said squeegee head
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5. The screen printing method of claim 1,
wherein the step of horizontally moving said squeegee head includes a
step of horizontally moving said squeegee head in a state of a clamper of a

substrate holder being abutted on the bottom end surface of said mask plate.

6. The screen printing method of claim 1,
wherein said squeegee head starts to move upward off from said mask

plate after horizontal movement of said squeegee head.

7.The screen printing method of claim 1,
wherein said squeegee head starts to move upward off from said mask

plate while said squeegee head is horizontally moving.

8. The screen printing method of claim 1,

wherein a part of said mask plate is held on a clamper which serves to
hold said mask plate,

said substrate is placed beneath the other part of said mask plate, and

within the range of the position where said mask plate is held on said
clamper, said squeegee head horizontally moves while abutting on said mask

plate.
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(i) pressurizing paste stored in said squeegee head in a state of said
squeegee head being abutted on said mask plate, and
(ii) horizontally moving said squeegee head while the bottom end portion
of said squeegee head is abutted on said mask plate in a state of said paste

being pressurized.

12.The screen printing method of claim 11,
wherein the step (ii) of horizontally moving said squeegee head includes a

step of reciprocally moving said squeegee head in the horizontal direction.

13.The screen printing method of claim 11,
wherein, due to said step of pre-squeezing, said paste pushed out into a
printing space of said squeegee head is given a rolling motion, and

the rolling motion of said paste causes the paste to be lowered in
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wherein said step of pre-squeezing is executed between the step of
discontinuing said printing operation and the step of printing said paste on said

substrate.

16.The screen printing method of claim 11,

wherein the step of horizontally moving said squeegee head while the
bottom end portion of said squeegee head is abutted on said mask plate in a
state of said squeegee head being abutted on said mask plate includes a step
of abutting a clamper on the bottom surface of said mask plate while a

substrate holder is moved upward.

17.The screen printing method of claim 11,

wherein a part of said mask plate is held on a clamper which serves to
hold said mask plate,

said substrate is placed beneath the other part of said mask plate, and

within the range of the position where said mask plate is supported on

said clamper, said squeegee head horizontally moves while abutting on said
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of pre-squeezing includes at least one of
(iii) a movement of increasing the speed gradually from a low speed to a
high speed, and
(iv) a movement of repeating a pattern of speed change from low to high

speed by a plurality of times.

20. The screen printing method of claim 11,

wherein said paste is air-tightly stored in said squeegee head, and

when said squeegee head is in contact with the surface of said mask
plate, said paste in a state of being air-tightly stored is given a rolling motion in

a printing space surrounded by said squeegee head and said mask plate.



