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screen printing used for applying sol der paste on prirnt ctr Cui

boards, for exanple. Conmpact electronic devices have denanded
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the scale of conponent integration 10 in conépact devi ces, the as

in demand for reliable sGQIBFE@EEt EOR SCREEN PR&(NTEH& on of the proper
amount of sol der paste on circuit conponents requires high reliability

of squeegees as a tool used for sol der paste application 15 in screen
printing in addition to rel i BACKGROUND QESTHE TINVENTIOHyeegees used for

screen printing are @r@?féggngelh%ﬂﬁﬁhggg_ agsea @ eé'afdr

rubber, conpl ex squeedees . ma ur et hane and, netal , _an so on.
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As shown in Fl 1A, a hard rubber s%uee ee 10 . noves.in the directiqgn of
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paste 13 for cal e rat ed cui t | ar ger , the wi ndpw 11la
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S circuits requir phi cat ed kl||S This is because sone of the
sol der paste 1§e§r3r%]3$ 5}5’314%{1 P§ i1y scraped off with the edge of

t he squeegee 10 througppélucdambnrgf the proper amount of solder paste
on circuit components requires high reliability of
squeegees as a tool used for solder paste application

15 inscreenprinting inadditiontoreliable solder paste.
Squeegees used for screen printing are classified
into urethane squeegees made of hard rubber, complex
squeegees made of urethane and metal, and so on.
Problems in application of solder paste on printed
20 circuit boards by a well known squeegee is discussed
with reference to FIGS. 1A and 1B.
As shown in FIG. 1A, a hard rubber-squeegee 10
moves in the direction of the arrow to pour solder paste
13 onto a circuit board 12 through a window lla of a
25 metallic mask 11. The more the amount of the solder
paste 13 for large-scale integrated circuits, the
larger the window 1la inevitably formed on the metallic
mask 11.
The solder paste application process for electric
30 devices with large-scale integrated circuits requires
sophisticated skills. This is because some of the
solder paste 13 already applied is easily scraped off
with the edge of the squeegee 10 through such a large
window as shown in FIG. 1B. This results in
35 unsatisfactory amount of solder paste applied on the
circuit board. Such unsatisfactory solder amount will
cause decrease in quality of circuit boards and also




window as shown in FIG 1B. This results in 35 unsatisfactory
anount of sol der paste applied on the circuit board. Such unsatisfactory
sol der anount wi || cause decrease in quality of circuit boards and al so
2 t he manuf acturing yield. On the other hand, if the pressure
of the squeegee 10 to the sol der paste 13 is low to overcone such
problems, this also results in unsatisfactory amount 5 of solder paste

appl i ed on the thecmanwbactturingayieddl.arly, for electric conmponents

arranged t hereon SQP{MA%
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FI GS. 1A and 1Bp ?%ust rate 5 paste application process using a

convent i onal squdtgedine Pltc qer 2 i's a perspective view of a squeegee
according to the present I nvention; FIG 3 is an enlarged plain

415 an enlarged plain view ?hggm%_vuﬁﬁnzt Ui 08 g AR HnF By ne
10 A purpose of the present invention is to provide
a squeegee for screen printing that offers reliable
solder paste application for circuit boards with any
scale of component integration.
The present invention provides a squeegee for
screen printing having a metallic blade formed with
depressions thereon for applylng solder paste on a
circuit board.

15 BRIEF DESCRIPTION OF DRAWINGS
.FIGS. 1A and 1B illustrate a solder paste
application process using a conventional squeegee;

FIG. 2 is a perspective view of a squeegee
according to the present invention;

20 FIG. 3 is an enlarged plain view of a metallic
blade of the squeegee shown in FIG. 2;

FIG. 4 is an enlarged plain view illustrating one
step of a solder paste application process according
to the present invention; and

25 FIGS. 5A, 5B and 5C further illustrate the solder
paste application according to the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Preferred embodiments according to the present
30 invention will be described with reference to the
attached drawings.
As shown in FIG. 2, a squeegee 15 according to the:
present invention is provided with a metallic blade 20




step of a solder paste application process according to the present
i-nvention; and 25 FI GS. 5A, 5B and 5C further illustrate the sol der
paste application according to the present invention. DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS Preferred enbodi nents
according to the present 30 invention will3be described with reference to
t he attached_ draw ngs. As shown in FIG 2, a squeegee 15
according to thkdat igratsached && adnoldesr 30|‘deﬂhvmmﬂ.%tﬂe4@tlby csd:ﬁewta 20
3 that iscatta d t teed
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depressions 21 on a phadeny é*&rdc(lgfcz%lﬁﬁea %@emlcs’"l form@&ocﬁg.%gep;ﬁ.

phot o- et chi ng, .as shown in The dianeter an
depr essi on®® 219epPreglenss elaty asblade|suriaae s20ar ynaochenigal
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C., or 22030 Pa. t ai ned experiment und .the.,Jl S- 723284
st andar ds. %hé%‘g‘g‘?ﬁ (Ha%g h %‘g oﬂ'nZl Soref¥eiion is
preferably composed of metallJ.c particles 70 mixed with
10 wt% of flux 80. The metallic particles 70 are
preferably eutectic alloys Sn-Pb of 15 um to 50 um in
15 diameter or alloys of Sn-Pb-Bi8 or Sn-Pb-Bil3 of 25
Mmto 45 um in diameter. The viscosity of the solder
paste 60 is preferably 200+50 Pa. C., or 220430 Pa. C.,
obtained by experiment under the JIS-Z3284 standards.
The depth of each depression 21 is preferably
20 smaller than the diameter of each metallic particle 70.

Illustrated in FIG. 4 and also FIGS. 5A to 5C is
a process of application of the solder paste 60 composed
of the metallic particles 70, that is, the eutectic
alloys Sn-Pb of 15 um to 50 um mixed with 10 wt%-flux

25 80 having the viscosity of 200+50 Pa. C., by using the
squeegee 15.

The metallic blade 20 moves to apply the solder
paste 60 provided over the blade surface 20a to the
window lla of the metallic mask 11 to fill it with the

30 solder paste 60.

In detail, as shown in FIG. 5A, the metallic blade
20 moves in the direction of the arrow F to make the
metallic particles 70 roll over the blade surface 20a
and the depressions 21 formed thereon. During the

35 movement of the metallic blade 20, some of the metallic
particles 70 are embedded in the depressions 21, while
the other particles 70 roll over the blade surface 20a

the



20 smal l er than the dianeter of each netallic particle 70.

Illustrated in FIG 4 and also FIGS. 5A to 5Cis a process of
application of the sol der paste 60 conposed of the nmetallic particles
70, that is, the eutectic all oys Sn-Pb of 15 pmto 50 [err]mm xed with
10 wt% flux 25 80 having the viscosity of4 20050 Pa. C, by usi ng the

squeegee 15. The netal Lic blade 20 noves to ap %sol dg
paste 60 provﬂél@dc&kﬁlltlﬁetﬂ'}%ld§°§mefracbn2¢élq od?@é'eSSJ-Wlﬁd 11aTH1St he
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detail, as shown in 5A, the netallic bl ade 20 noves in the
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the blade surface 20phe jimpad driee deprassiarns t%ﬂefpéna@meemweﬁgnc@g t he
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t he sol der paspnoﬁbt@asarthehellquldlty of the solder paste 60 over the
blade surface 20a.

The metallic particles 70 thus smoothly roll over

15 the blade surface 20a as the squeegee 15 moves. The
window 11la of the metallic mask 11 is then filled enough
with the solder paste 60 as shown in FIG. 5B.

When the solder paste application process is
completed, as shown in FIG. 5C, the circuit board 12

20 is transferred downwardly with the solder paste 60
having the shape the same as the window 1lla.

Resin of ethylene tetrafluoride coated over the
blade surface 20a will increase the liquidity of the
solder paste 60 over the surface 20a and the workability

25 of the squeegee 15. The resin is preferably
polytetrafluoroethyllene (PTFE).

As disclosed above, the squeegee 15 having the
fine depressions 21 formed on the blade surface 20a
offers the solder paste 60 with the thickness the same

30 as the metallic mask 11 without being scraped off even
on a circuit board on which electric components are
arranged with fine pitches.

The dimension of the depressions 21 and also the
shape of the metallic particles 70 of the solder paste

35 60 are not limited to those described above but are
decided according to the circumstance's demands.

As disclosed above, the squeegee having the fine



bl ade surface 20a. The metallic particles 70 thus snmoothly rol
over 15 the blade surface 20a as the squeegee 15 noves. The w ndow 1la
of the nmetallic nmask 11 is then filled enough with the sol der paste 60
as shown in FIG 5B. When the sol der paste application process is
conpleted, as shown in FIG 5C, the circuifY board 12 20 is transferred

downwardly with the solder paste 60 havi ng the shape the_sane as the
wi ndow 1la. depressi@ng ofoxmgd enent ethd | RRFHESc o RABY eFULTHACE

over The surf ans e e Ly e O A s PR e
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on the bl ade surface 20a of fers.the, sold r aste 6Q h kness
the sane 30 aSReIRe W11l pRYide Gi¥RBd PF&SSW E&f} H@gﬁ& ‘on a

circuit board on which electric conponents are arranged with fine

pi t ches. The di nension of the depressions 21 and al so the shape
of the metallic particles 70 of the solder paste 35 60 are not limted to

t hose descri bed above but are deci ded according to the circunstance's
demands. As di scl osed above, the squeegee having the fine

5 depressions formed on the entire blade surface according to the present

i nvention, achieves snmooth rolling of the netallic particles of the sol der
paste over the blade surface. This high workability of the squeegee w |
provide circuit boards with high quality.



MHAf IS CLAIMED | S: 1. A squeegee for screen printing having a netallic.
bl ade forned with depressions thereon for applying solder-pastée on a

circuit board, wherein the depth of the depressions is sgﬂlﬂ““mmﬁm
di aneter of netallic particles included in_the solder pa :
squeegee according to claim1l1, wherein thePmetal lic bl ade*i st meide "of *an
elastic plate. 3. The squeegee according to claim1, wherein the netallic
bl ade is coated wit WHAS FHfCRARMEE LS &trafluoride. 4. The squeegee
according to claim1l, wherein the netallic bl ade s coat ed

wi th polytetrafluoroethyllene. 5. The squeegee, according to claim_1,
wherei n the depresBi §AYaRILeofMEd SfreeRhPFgNting having a metallic

blade formed with depressions thereon for applying
solder paste on a circuit board.

2. The squeegee according to claim 1, wherein the
metallic blade is made of an elastic plate.

3. The squeegee according to claim 1, wherein the
metallic blade is coated with resin of ethylene
tetrafluoride.

4. The squeegee according to claim 1, wherein the
metallic blade is coated with
polytetrafluorocethyllene.

5. The squeegee according to claim 1, wherein the
depressions are formed by etching. '

6. The squeegee according to claim 1, wherein the
depth of the depressions is smaller than the diameter
of metallic particles included in the solder paste.

heet Has Been Replaced
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