SPECI FI CATI ON SCREEN PRI NTI NG PLATE AND MANUFACTURI NG METHOD THERECOF FI ELD
.OF THE I NVENTION 5 - The present invention relates to a screen
printing plate used for screen printing, such as solder printing, enbedding
paste printing, dot printing and various insulating material printing, and
a manufacturing nmethod for such a printing plate. PRIOR ART 10 In
recent years, along with mniaturization of electronic devices and
el ectronic parts, there are ever- increasing denmands for mniaturized

printed boards installed therei l.p parts having narrowed pitches
whi ch are assenbled in such a|J$éﬁ§igi§ﬁé{ﬁﬁ35 Conventionally, with

respect to the_assenbl | e ' rts. havin rowed

pi t ches, t heCBEF ePﬂngﬂﬁngigggnéﬁb ﬁgﬁgﬁﬂﬁgbﬁlﬁgi BOEn ed by an
el ectro-form ng nmethod has been adopted. However, although the netal nask, -
manuf act ured by such 20 an el ectro-form ng nmethod, is superior in precision -
of the aperture_width and the_aperture section, it requires high costs and

| ong ti ne, Sin&;EﬁREQF|¥ﬂEH¥NVéﬁE;Q% be stacked by an el ectropl ating
method. In order to inprove such a netal mask, Japanese Lai d-Open 25 Patent
Appl i Gation No.ThR BFeeedsinEenHiQR I TRlét s ket hsFrasen printing plate

used for screen printing, such as solder printing, embedding

paste printing, dot printing and various insulating material
printing, and a manufacturing method for such a pfinting plate.
- PRIOR ART
10 ) In recent years, along with miniaturization of

electronic devices and electronic_parts, there are ever-
increaé_,ing—_ demands for miniaturized printed boards installed
theféin and for chip parts having hafrowed pitches which are
assembled in such a printed board.

15 Conventionally, with respect to the assembling method
for these chip parts having narrowed pitches, the solder
printing using a metal mask mainly manufactured by an
electro-forming method has been adopted.

However, although the metal mask, manufactured by such

20 | an eléctro—forming method, is superior in precision of the

aperture width and the aperture section, it requires high costs

and long time, since metal layers have to be stacked by an
electroplating method.

Ih order to improve such a metal mask, Japanese Laid—-Open

25 Patent Application No. 81027/1995 has disclosed a method in



whi ch: holes are forned in a plastic sheet by using an exima | aser
. machining device and this is used as a solder printing plate. However,
since the hol e-fiorm ng process in the plastic 5 sheet by using the exina
| aser requires a netal mask that is symmetrical with a pattern to be
formed, the netal mask having a symmetrical shape to the pattern needs to
be prepared beforehand, and since the exima |aser machining device used in
this process is expensive, it is not possible to produce 10 the plate at

| ow costs_in a short period. _Anqt her . has; b known i n i a drill
i s used ch"’lLh h?’r‘ﬁlﬁﬁ 8h8 %PH“F?nggaag%%%%g%?e n%eg'ng omay haen\rl\%oﬁrﬁ\saetti ng
resin such _as phenol, Lesrg. However,, ﬁhe et hod, of thi%H%%gg USiQ%JF dril
for 15 maciTnngecRiadig drvicseandntiPt 13 1329 2R it B B
efficient ner. Anot her known nethod is to use a punching machine for '
‘form ng h&&Sn the nmetal mask. The nmetal mask through which holes are

nmade by the 20 unchi ngmachi n asge nu edf or nor mal pat t er ngi nsanecases,

al though this h “ﬁﬂ@rbeéﬁﬁgﬁpfggd ?g g;?lﬁéF?é?ﬂ%c£§§ﬁHb |éiﬁ T hes.
Fovevel. I QUIChLIG el ng o) e kN IRClL ILng SRS, S an. cgrpar ed
and for natsiy?rgneogrfcianlewzi%h g%éte{engﬁ to be formed, the metal mask having

a symmetfical shape to the pattern needs to be prepared

beforehand, and since the exima laser machining device used

o in this process is expensive, it is not possible to produce
10 the plate at.low costs in a short period.

Another method has been known in which a drill is used
for machining and drilling a substrate made from a thermo-
setting resin such aé phenol resin;

However, the method of this type using a drill for

15 machining takes much time, and fails to provide holes in an
efficient maﬁner.

Another known method is to use a punching machine for
forming holes in the metal mask.

The metal mask through which holes are made by the

20 punchingmachine has been used for normal patterns in some cases,
élthoughthishasnotbeénappliadtoQFPpatternshavingnarrow
pitches. However, the punching machine is slow in machining
speeds, and as compared with the multi-punching machine, it
has disadvantages in machining speeds and formation of fine

25 patterns.



2 Recently, an attenpt has been made to print various insulating
.materials on a base - nenber, such as a sem conductor wafer, the surface of
which is susceptible to scratches. In such a printing process, netal masks
have been conventionally 5 used; however, because of the sem conductor
waf er susceptible to scratches, a special printing technique has been
required. Instead of the netal masks,- mesh screens which are |ess
susceptible to scratches are soneti mes adopted; however, since the nesh is
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to scratches, a special printing technique has been required.

Instead of the metal masks, mesh screens which are less
susceptible to scratches are sometimes adopfed; however, since
g _the mesh is located at the screen aperture section, bubbles
10 tend to enter paste during the printing.
PRdBLEMS TO BE SOLVED BY THE INVENTION
The object of the present inveﬁtion is to solve the
above~mentiéned problems on the metal masks produced by
electroforming and plastic masks produced by exima laser
15 machining, and to produce and provide the plate at low costs
in a short time.
Another object of the present invention is to provide
a printing plate that are free from those problems on the
conventional metal masks and mesh screéns, even when used in
20 printing varioué insulating materials, etc. on'a'baSe.member
such as a semiconductor wafer that is susceptible to scratches.
MEANS FOR SOLVING THE PROBLEMS
The inventors of the present invention have earnestly
studied in order to solve the above-mentioned problems, and

25 found that when a specific device is used to make holes in a



The inventors of the present invention have earnestly studied in order to
. solve the above-nentioned problens, and 25 found that when a specific
device is used t.o make holes in a 3 specific resin sheet, it becones
possible to obtain a screen printing plate at |ow costs in a short tineg;
t hus, based upon this finding, the present invention has been conpleted. In
ot her words, a screen printing plate of the present 5 invention is
characterized in that a resin sheet, nmade fromat | east one kind of resin

| ected f h | st f | vimd [ | yet herimd
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| east one BFSréépﬂlggkegﬁsdpFFﬁﬁP'héHEFB%ﬁOBO §§sgﬁﬁ§ GPNEEE &f-de resins,

pol yet herim de resins and 15 pol yphenyl enesylfi de_resins, has been set in a
screen frame, the PEREH "é‘h%‘g?' i% %blpgd'nt ng BdAGS R 5P‘SCE§§SS§}%a
nunerical |y controll ed punching, machine. Still angther manufacturing nethod
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that after ) ) L
at least one kind of resin selected from the group consisting

of polyimide resins, polyetherimide resins and

polyphenylenesulfide resins, is subjected to a punching

process by a numerically controlled punching machine, and is
10 set in a screen frame.

Another manufacturing method of a screen printing plate
of the present inventionis characte_rized in that after a sheet,
madé from at leést one of résin'selected from the group
consisting of polyimide resins, polyetherimide resins and

15 polyphenylenesulfide resins, has been set in a screen frame,
the resin sheet is subjected to a punching process by a
numerically controlled punching machine.

Still ancl>ther manufacturing method of a screen printing
plate of the present invention is characterized in that after

20 a sheet, made from at least one of resin selected from the group
consisting of poly imide resins, polyether imide resins and
polyphenylenesulfide resins, has been clamped at its
peripheral portion with a tension being applied thereto, the
resin sheet is subjected to a punching procesé by a numerically

25 controlled punching machine, and then set in a screen frame.



20 a sheet, made fromat | east one of resin selected fromthe group
.consisting of poly imde resins, polyether imde resins and

pol yphenyl enesul fi de resins, has been clanped at its peripheral portion
with a tension being applled thereto, the resin sheet is subjected to a
punchi ng process by a nunerically 25 controlled punching nachine, and then
set in a screen frane. 4 EVMBODI MENT OF THE I NVENTION [I] Screen printing
plate (1) Constituent naterials (a) Resin sheet 5 Wth respect to

t he resin sheet rocess of the screen printing
pl ate of the prgggﬁﬁIhﬁyghtlo q@ﬁé@@ﬂgaﬁlch I's made from at | east one
kind of resin s ed from.t. 0 onsi sting of polyinide resins,

pol yet herim de r &j %f §ﬁ& 5P§§Hgﬁ&l | fide resins, is used. 10

Anong t hese resuqi cp ¥?3$9?F%§%#%§1aq§hpolyphenylenesulf|de resins are

preferably used. eet has a thickness of 30 to - -
1, 000[ ERR], prefera%'y 50pm Metal, such as al um num "nickel and
titanium may bd 15 ' on the surface of each of these resin sheets

with a thickness,%% to several chrons by using a nmethod such as
5 With respect to the resin sheet u ed in the manufacturing

process of th_e screen printing plate of the present invention,
a sheet, which is made from at ieast one kind of resin sélected
from the group consisting of polyimide resins, polyetherimide
e resins and polyphenylenesulfide resins, is used.
10 Among these resins, polyimide resins and
polyphenylenesulfide resins are preferably used.
In general, the re51n sheet has a thlckness of 30 to
1, OOOum, preferably 75 to 350um.
Metal, such as aluminum, nickel and titanium, may be
15 laminated on the surface of each of these resin sheets with
a thickness up to several microns by using a method such as
vapor deposition, sputtering and plating; thus, this laminated
film may be used.
With fespect to the size of holes formed in the resin
20 sheet, it is'éet to various sizes depending on the purposes
of a screen printing plate to be prepared; however, in general,
the diameter or the length is set in the range of 0.01 to 50
mm, preferably in the range of 0.05 to 10 mm.
The numerically controlled punching machine can

25 accurately punch the sheet at high speeds to form holes having



vapor deposition, sputtering and plating; thus, this lamnated filmmy be
.used. Wth respect to the size of holes fornmed in the resin 20 sheet, it is
set to various sizes depending on the purposes of a screen printing plate
to be prepared; hqowever, in general, the diameter or the length is set in
the range of 0.01 to 50 mm preferably in the range of 0.05 to 10 mm The
nunerically controlled punching nmachine can 25 accurately punch the sheet
at high speeds to formholes having 5 vari ous shapes, such as a round

shape lik .Cl.r Cl n | d cpl-sihap | ygonal  shape like a
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aIuninFnl st ai nl ess, st eel nd, steel are used égf%ener . Fromthe

vi ewpoP nt 3, FOBP EH&H?“H'{;H&&BH&F&%“ i1lms, ma om polyester resin,
such as, for example, polyethyleneterephthalate (PET), may be

laminated. 1In this casé, the total thickness is adjusted in
the above-mentioned range. |
(b) Screen frame
10 With respect to the screen frame used in the present
invention, those made of various materials such as wood and
metal like. aluminum, Stainless steel, and steel are used in
generél. From the viewpoint of stréhgth, light weight,
corrosion resistance, etc., a square or rectangular frame,
15 formed by machining an extruded aluminum member, is normally
used. |
(c) Mesh textile
When the resin sheet may be directly set on the screen
frame, no mesh textile is reqqired; however, it is preferable
20 for the resin sheet to be set in fhe scréeﬁ frame through the
intermediary of mesh textile that is made of polyester,
stainless steel, nylon, polyethylene or a composite matter of
these.
(2) Construction

25 In the screen printing plate of the present invention,



‘corrosion resistance, etc., a square or rectangular frame, 15 formed by
~machi ning an extruded al um num nenber, is normally used. (c) Mesh textile
When the resin sheet nay be directly set on the screen frame, no nesh
textile is required; however, it is preferable 20 for the resin sheet to
be set in the screén frame through the internediary of nmesh textile that is
made of polyester, stainless steel, nylon, polyethylene or a conposite
matter of these. (2) Construction 25 In the screen printing plate of
the prese tshQ%ﬁ”thQHe grom Qtsfgﬁét HﬁgekiﬁanbftrLS?ﬁtsgfch%ﬁdeEmres'n
sel ected fromthé grotp consrsting of polyimde resrns, polyétherimde
resins an ol.yphenyl en Jilde-reshns,. .l ected t i process
P

by a nune unc and ITectTy set on a
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“thereof. When.the resin sheet is set i the screen.fra through.the
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interpolated qvern,the hol g3i0hnt Neshedlh $08el. LU L8+ in it through
the intermediary of mesh textile that is made of polyester,
stainless steel, nylon, polyethylene or a éoﬁposite thereof.
When the resin sheet is set in the screen frame through the
g intermediary of the mesh textile and when the mesh textile is
10 not interpolated over the holes of the resin sheet, it is
possible to avoid bubbles from entering the paste during the
printing process.
[Ii] Manufactufing méthod of the screen printihg plate
When the screen printing plate of the present invention
15 1is manufactured, the resin sheet is directly set on or over,
or in the screen frame, and the resin sheet is subjected to
a punching process by a numerically controlled punchingmachine.
Alternatively, the resin sheet is clamped along its peripheral
-portion with a tension being applied thereto, it is subjected .
20 to a punching process by a numefically controlled punching
machine, and then set on or over, or in the screen frame.
Preferably, the above-mentioned resin sheet is set in
the screen frame through the intermediary of mesh textile that
is made of polyester, stainless steel, nylon, polyethylene or

25 a composite thereof.



possi ble to avoid bubbles fromentering the paste during the printing

. process. [Il1] Manufacturing nethod of the screen printing plate Wen the
screen printing-plate of the present invention 15 is manufactured, the
resin sheet is directly set on or over, or in the screen frane, and the
resin sheet is subjected to a punching process by a nunerically controlled
punchi ng machi ne. Alternatively, the resin sheet is clanped along its

. peripheral portion with a tension being applied thereto, it is subjected 20

to a punching prREEES] Powen U&Eé&fﬂﬁkYoﬁ°ﬂii@'h??cﬁﬂ%cgbﬂgﬁgécgégﬁn and

then set on or over, or in tThe screen frame. Prefera

hen set on or over, _
i or mod B o1 et (Nt e & ags thORSR LRBTEntHAUaL %t ool

nylon. POLKELINGIPIRXR12% ArePHROS] histNeteRcn ng prdifed OlisOth Plied
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process. 1s carrie € nes € 1's Strefched on or over
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whi ch The reésrh IS af ' Xe texti a réesin sheet

stretchi ngy PLRCESS Yedi%P5ha8EY PV 2 1Y SBtb Phe mesh textile. Next,
a resin sheet stretching process is carried out in which the
resin sheet is stretched on or over the screen frame through
the mesh textile, and a punching process of the resin sheet
10 is performed in which the resin sheet is subjected to a punching
process by-using a numerically controlled punching machine.
Alternatively,‘ first the peripheral portion of the resin sheet
is clamped, and with a tensioﬁ being given ﬁo the fesin sheet,
a punching process of the resin sheet is carried out in which
15 the resin sheet is subjected to a punching process by using
a numerically contrqlled punching machine, while in an
independent manner, a mesh textile stretching process is
performed in which the mesh textile is stretched on or over
the screen frame. Thereafter, a mesh textile affixing process
20 is carried out in which the resin sheet is affixed onto the
mesh textile, and a resin-sheet stretching process is performed
in which the resin sheet is stretched on or over the screen
frame through the mesh textile. |
More specifically, in the case where the resin sheet is

25 subjected to the punching process after it has been stretched



resin sheet is stretched on or over the screen frame through the nesh

. textile, and a punching process of the resin sheet 10 is perfornmed in

whi ch the resin-sheet is subjected to a punching process by using a
nunerically controlled punching machine. Alternatively, first the
peripheral portion of the resin sheet is clanped, and with a tension being
given to the resin sheet, a punching process of the resin sheet is carried
out in which 15 the resin sheet is subjected to a punching process by

using a BHrE?x‘ hﬁ}él:'t—%hﬁc%ié%'%M,”Eﬂé%lmﬂ&e%%ék eb”(lahthﬁgﬁﬁﬁ”de”t

manner, e stret Nng process 1S orne e nmesh
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texti |X|ng proées IS carrle resin s eet IS

affixed t e 2 roc -
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t hrough t sh texti e ¢S f caII in th ere the resin
sheet i sP §°g388186988550 ?ﬁg ﬁgﬁhhé pro r§§§§sgftgﬁslt°h e &St ret ched
on or,over t he screen frane the follow ng processes (1) through (4)
are take gﬁd in the case where the resin sheet is stretched on or over
the screen frap |t has been S ; process, the
fol | owi ng proce Pit8 =il sieet al L oecl

(1) Mesh textile stretching process
In the stretching process for gauze-stretching the mesh
10 textile on or over the screen frame, any known method may be
used; and in genefal, this is carried out by using e
gauze—stretching_device such as an air stretcher gauze-
stretching device. |
With respect to the tension applied to the mesh textile,
15 it is generally set in the range of 0.5 to 2.0 mm, preferably
1.0 to 1.5 mm, when measured by a tension gauge (STG-75B made
by Tokyo Process Service K.K.).
Then, in order to fix the mesh textile onto the screen
frame, in general, a bonding agent is appliedebetween the two.
20 members, and since it takes hormally S5 to 60 minutes for the
bonding agent to set, the joined state is maintained as it is
for such a period. |
With respect to the bonding agent, any bonding agenf may.
be used as longas it allows fixing; and in general, rubber-based

25 bonding agents, etc. are used.



5 taken: Method for punching the resin sheet after it has been stretched on
. or over the screen-frame (1) Mesh textile stretching process In the
stretching process for gauze-stretching the mesh 10 textile on or over the
screen frane, any known nmet hod may be used; and in general, this is carried
out by using a’gauze-stretching device such as an air stretcher gauze-
stretching device. Wth respect to the tension applled to the nesh textile,
.15 it is generally set in the range of 0.5 to 2.0 nm preferably 1.0 to

1.5 nm when neigyrﬁg%ﬁytgﬁﬁfféngfgggﬁg éggg}%gB made by Tokyo Process

Service K K.) extile onto the screen
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5 textile adjacent to the screen frame, and on this central
portion of the mesh textile is laminated a sheet that is made
of at least one kind of resin selected from the group consisting
of polyimide resins, polyetherimide resins and
polyphenylenesulfide resins, -and this is pressed and held for
10 a predetermined period of time so as to be joined thereto.
‘With respect to the bonding agent, any bonding agent may
be used as long as it allows fixing; and in general, epoxy-based
bonding agents, etc. are used. |
When the bonding agent is applied and set, the superposed
- 15 state is normally maintained for approximately 5 minutes to
24 hours so as to allow the bonding agent to set.
(3) Resin sheet stretching process
A portion {(central portion), which is located inside the
bonding agent—appli_ed portion in the mesh textile on which the
20 resin sheet has been laminated, is cut out so fhat the resin
sheet is stretched in the screen frame through the intermediary
of the mesh textile. |
In the case where the resin sheet is directly stretched
on or over the screen frame without through the mesh textile

25 Dbeing interposed, in place of the mesh textile used in the mesh

10



To the nmesh textile that has been gauze-stretched on or
-overthescreenfranei sappl i edabondi ngagent ont he peri phery of the center

t her eof except the peripheral portion of the mesh 5 textile adjacent to the
screen frame, and on this _central portion of the nesh textile is |am nated
a sheet that is nmade of at |east one kind of resin selected fromthe group
consi sting of polyimde resins, polyetherimde resins and

pol yphenyl enesul fide resins, and this is pressed and held for 10 a
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t he bondi ng age any y be ‘use ws

fixing, a | eperal, . .ep - hase ndi agents, etc. are used. \Wen the
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that the resi heet is stretched in the screen frane through the

i nt er diﬁﬁfé%éh?ﬁ39ﬁ35?7§5ﬁq N, 996 Tase where the resin sheet s

directly stretc on or oyer the screen frame w thout through the nesh

textile 25 bei Hﬁdcihnfrgrsﬁ’&%d‘?oiﬂ‘%l gm Fﬁg‘i&@éht%’&w |kesifehieetishe nesh

10 it is generally set in the range of 0.3 to 3.0 mm, preferably

0.8 to 1.2 mm, when measured by a tension gauge (STG-75B made

- by Tokyo Process Service K.K.)

10 Then, in order to fix the resin sheet onto the screen
frame; a bonding agent is generally applied between the two
members. Since it takes normally appro#imately 5 minutes to
24 hburs.for the'bondihg agent to set, fhe sﬁperposed state
is maintained as it is for such a period.

15 With respect to the bonding agent, any bonding agent may
be used as lohg as it allows fixing; and in general, rubber-based
or UV-setting bonding agents, etc. are used.

(4) Punching process of the resin sheet
With respect to the punching process through the resin

20 sheet stretched on or over the screeﬁ frame; it is important
to carry it out by using a numerically controlled punching
machine.

With respect to the above-mentioned numerically

controlled punching machine, in general, those punching

25 machines commercially available, such as a ceramic green sheet

11



textile stretching process (1), a resin sheet is used and stretched on or
.over the screen frame. In general, the gauze-stretching process is carried
out by using a gauze-stretching device, etc. such as an air 5 stretcher
gauze-stretching device. Wth respect to the tension applied to the resin
sheet, it is generally set in the range of 0.3 to 3.0 nm preferably 0.8 to
1.2 mm when neasured by a tension gauge (STG 75B nmade by Tokyo Process
Service K K) 10 Then, in order to fix the resin sheet onto the

screen fr gLt a-Medeh 1y AR iAS &?&‘%%ﬁl’t%ﬁ@ﬁlgﬁtxﬁggﬂiﬁeefg aTEMDers.

Since it takes normally approximately 5 mnutes to urs e bondi ng

agent to seteximife PP 5 ASatd, WAL §0842S3h4 élﬁgﬁﬁdtﬁggg a

period. 15 /th- respect to the bonding ageht’ I'Ng agent may
Ov- setti ng Eanh e Ly SO L by %%?%ﬁ%%%.%%é‘%’eﬁ%ae@%g FM resin
St ot ched Ty Ty PhaCLEHEHR PR ISR L Y kR o7 %ﬁm@“@q‘ii by
33832 %ezt rléF& ?ﬂggplégggﬁﬁggﬁpggggun ﬂ %l%%%h$ﬁéegfeCt ; éﬁg%those
punching is in the range of 10 to 20 holes/sec.. This capability is
independent of the size and shape of a hole to be punched.
The punching process through the resin sheet is prepared
e by grabbing the screen frame on or over which the resin sheet
10 is stretched with a clamp attached to the machine and setting

it onto a machining base or by setting it on a predetermined

Jig and setting the jig onto the machine base.

Method for stretching the resin sheet on or over fhe

screen frame after the resin-sheet punching process

15 (i) Punching brocess of the resin sheet
In general, the punching process through the resin sheet
is carried out by using the ceramic green sheet multi-punching
'machine through the same punching process as used for green
sheets.

20. In other words, the punching process through the resin
sheet is prepared by grabbing the resin sheet with a clamp
attached to the machine and setting it onto a machining base,
or by setting it on a predetermined jig with the resin sheet
being preliminarily stretched on or over an aluminum frame and

25 setting the jig onto the machine base.
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25 machines commercially available, such as a ceram c green sheet 11
~mul ti-punching machine and a nulti-punching machine for a flexible print
Wi ring board, are listed, and anong these nunerically controlled punching
machi nes, the ceranic green,_sheet multi-punching machine is preferably
used. The punchlng 5 capablllty of these nunerically controlled punching
machines is in the range of 10 to 20 hol es/sec. This capability is
i ndependent of the size and shape of a hole to be punched. The punching

brocess t hr oughytbe, 4 LI AP Yo i g SHALEL PisShaADRAY 118 Sphrenplr ame on

or over which t IS stretche a cla atta to the

machi ne aeﬂesgighgga a8k %g o mg@ Iﬁwgl@é%%gahabcy 3! elg o SpRatiis,

predet ermned j1g onto machi ne base. tho

StretCh'”geEﬁ§eHestdSQ§Eh gn gﬁsﬁgﬁrbk?ﬁ?_gﬁ98ﬁ £Baﬂﬁea}E§£ntgﬁﬁe-fesin

resi n-sheét” ‘punchi ng proce ng process’ of

sheet In gepetgly ! 05 punyl 0REEERSS th hgoggﬁc g ggegg{ 815811 ed

out by using e ceramc green eet unc rough-t he
Fare BTl R CEST3, SR AR ﬁta%gl%sépma L e
resin sheg% %&%@era%ly adopted.
The tension given to the resin sheet at this time is
generally set in the range of 0.3 to 3.0 mm, preferably 1.5
~ to 2.5 mm (measured by a Tension Gauge STG-75B made by Tokyo
10 Process Service K.K.).

With respect to the above-mentioned numerically
controlled punching machine, in general, those punching
ﬁachines commercially evailable, euch as a ceranﬁc green sheet
multi-punching machine and a multi-punching machine for a

15 flexible print wiring board, are listed, and among these
numerically controlled punching machines, the ceramic green
sheet multi-punching machine is preferably used.

In the case where the resin is processed to be a roll,
in general, the punching process can be carried out in a

20 roll-to-roll mode by using a multi-punchihg machine used for
a flexible print wiring board, for example, a roll-to-roll
RFP-24 made by UHT K.K.

(ii) Mesh textile stretching process

With respect to the mesh textile stretching process for

25 gauze-stretching the mesh textile on or over the screen frame,
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attached to the machine and setting it onto a machi ning base, or by setting
it on a predetermned jig with the resin sheet being prelimnarily
stretched on or over an alum numfrane and 25 setting the jig onto the
machi ne base. 12 The peripheral portion of the resin sheet is grabbed by
the clanp attached to the nmachine so that the resin sheet is secured, and
wWth a tension being given to the resin sheet, the resin sheet is subjected
to a punching process by using 5 a nunerically controlled punchi ng machi ne;

e B e e A
DreTer 2! bebegab Fsnc UL URSSHE RS e, TGS g Fods ST ZaRorRieyly Tolo
R M ST I L R P S TR g b i S
are |1 ot oBReaREr BT oS8t R PSP T 9o eBnt Torrll (PakcRIh P HbeRFABE, e
Coram ¢ e Shes i LB g RO 1, B Sttty e case
carried out. |
(iii) Mesh textile affixing process
The process for affixing the resin sheet punched by the
b numerically controlled punching machine (prepared in the
10 process (i)) onto the mesh textile stretched on or over the
screen frame (prepared in the proceés (ii)) is carried out in
the same manner as the above—mentiqned "(2) mesh textile
.affix'i'ng process" except that the iounched resin sheet prepared
in the process (i) is used as the resin sheet.
15 (iv) Resin sheet stretching process
A portion (central portion), which is located inside the
bonding agent-applied portion of the mesh textile on which the
resin sheet has been lamiﬁated, is cut out so that the resin
sheet is set in the screen.frame through intermediary of the
20 mesh textile.
In the case where the resin shéet is directly strefched'
on or over the screen frame without through the mesh textile,
the resin sheet prepared in the process (i) is used in place

of the mesh textile in the above-mentioned (ii) mesh textile

25 stretching process, and stretched over the screen frame.

14



I n general, the punching process can be carried out in a 20 roll-to-rol
- nmode by using a multi-punching machi ne used for a flexible print wiring
board, for exanple, a roll-to-roll RFP-24 nade by UHT K K. (ii) Mesh
textlle stretching process Wth respect to the nesh textile stretching
process for 25 gauze-stretching the nesh textile on or over the screen
frame, 13 the sane process as used in "(1) Mesh textile stretching
process" is carried out. Here, (ii) nesh textile stretching process is

Crocesc (1) alEl f?*e-‘-’ét%%**%lﬁ%ﬁ?@#%%ﬁ”%?ﬁﬂﬁﬂ%%@ FoHea ey oy 1
The. pr ovelsLRe ?éi%‘% ARrn R et she S aﬁi&ﬁ&%&?ﬁ#
Coxtile S%eﬁe%ﬁgéﬁ%&%“ VBe R o een frane (prepared | 'n) % hé’”;?of:f;is“s“ -
text e affix ﬁ@'%Bée'sgete%%82?@”?&?%%@%%%%&&%%55% ERSP PESkred in
ts??efgﬁfﬁ?‘ﬁ( g%éguzﬁg gg thed rt%SI Bong?.%tg agent, thosé W\Qic%esair% %tl']xeeet

same as the case when the resin sheet is directly stretched

on or over the screen frame without through the intermediary

of the mesh in (3) resin sheet stretching process are used in

bl the same manner.

10 As compared with the metal mask prepared by the
electroforming method and the plastic mask prepared by the
exima laser machining, the screen printing plate of the present
inventioﬁ is more éasily subjected to the punching précess;
therefore, it is possible to manufacture a screen printing

15 plate at low costs in a short time so as to meet the demands.

In addition, the application of the screen printing plate of
the present invention makes it possible to carry out printing .
on various materials with a sufficient thickness, and the
prinﬁed materials are free-from.fog and blurredﬂess.

20 In the present invention, in either of fhe caées where,
after having been stretched on or over the screen frame, the
resin sheet is punched and where, after having been punched,
the resin sheet is stretched on or over the screen frame, upon

stretching the resin sheet on or over the screen frame through

25 the mesh textile, the resin sheet stretching process, in which

15



A portion (central portion), which is |ocated inside the bonding

agent -applied portion of the nesh textile on which the resin sheet has been
" lamnated, is cut out so that the resin sheet is set in the screen frane
through internediary of the 20 nesh textile. In the case where the resin
sheet is directly stretched on or over the screen frame w thout through the
mesh textile, the resin sheet prepared in the process (i) is used in place
of the mesh textile in the above-nmentioned (ii) mesh textile 25 stretching
process, _a I et ver t .scheen. f.r . T e- et chi ng
process FSB%S?-'%’S% 3%%g¥c%agidpcc)’%t%l%gl)dsiwﬁléczlngasuij‘g)-cﬁt}eé]ghr%ﬁ%gede@%%e, etc.
such as an_ai.r stretcher uze-stretchi vige, WUth respect tg.the
t ensi on g’f)\l?gﬁntgoagﬁggr3gpg§§é}e?%{%°n tlaﬁfgg?lg%%sg E‘gfiﬁ’& € Shd* ]l’fg‘ %&?di ng
agent, those which _are fhe sanme .as.the case when.the resin sheet i
T oct | y FEEAE THERE G oPoBh ot g He e ABRTT PRSI T E DEHT B PRt
I nt ernmedi,ary  of .the sh in (3)_ resin sheet stretchin rogess are used in
t he sanelﬁaﬁﬁgre.tclﬁf‘{r%n or R(s‘m)cro &FWFh f%%&%%% epared by the
el ectrofqrpin t hod the plastic. mask prepared by the exinma |aser
honi i ngnEethedflai obrtha fE s FEHL I A RO R s 1Y QTR e

however, by providing this process, it is possible to avoid

the mesh from being stretched over the holes, and consequently
to provide the superior effect that no bubble is involved in
~ the printed materials.
10 The following description discuss the present invention
in detail by means of Examples and Comparative Examples:
Example 1
On én aluminum scieen frame having a length of 35 cm and
a width of 35 cmwas gauze-stretched a 225-mesh polyester screen
15 (T225 made by Nippon Tokushu Orimono K.K.). On the cehtral
portion of this screen was bonded a polypenylsulfide film
(Torelina* made by Toray Industries, Inc.) having a thickness
of 150um, a length of 15 cm and a width of 15 cm with a bonding.
agent. Then, t_he inside portion (central portion) (14 cm X 14
20 cm) of the mesh screen bonded to the film, was cut out so that
a screen printing plate having a tension of 1.10 mm (measured
by a tension gauze STG~75B made by Tokyo Process Service K.K.)
was obtained (combination method).
This screen frame in which the polyphenylenesulfide £film

25 was affixed was set on a numerically controlled punching
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invention is nore easily subjected to the punching process; therefore, it
is possible to manufacture a screen printing 15 plate at low costs in a
" short tinme so as to neet the denmands. In addition, the application of the
screen printing plate of the present invention makes it possible to carry
out printing on various materials with a sufficient thickness, and the
printed materials are free fromfog and bl urredness. 20 In the
present invention, in either of the cases where, after having been
stretche , . [ 8S) 1S3 ol d
wher e, ?(la%lhaw Xeé%}e%ﬁlé%r%heé}l %h@%g 15;[%2?3?] sﬁ%g?%g%?éﬁf&%wgﬁ%? over

the scregy g%%gemyp@nxs LA 1190 BP0 ANEA s Q0L OURLLA ha-oaEl eon

frame thro he® e ex Re résin s I Ng ‘process, in

ﬁ"&hﬁf‘n35g'gaesnt L%&Lq%t%(?d é%-?t”fr ashiid Whasd i iihdr ﬁ&i‘ﬁ%&ﬁ‘iﬁﬁé?ﬁ sheet

has been St%@e cut _.Qut s that tq_ resi.n sheet strﬁfche Qn or
over the €& t%ﬁ’gﬁltpr%‘ e r%“a’éﬂl%fp 1 He, is
not necessar r uired however, by providing this process, it is
p055|BIe‘I He nesh fron1be|ng stretched over the holes, and
conseque ro%ggﬂ:the superior effect that no bubble IS |nvolved in
the print

Punching rate: 10 holes/sec.

Feeding rate: 30 cm/sec.

e -Pin-die clearance: 0.01 mm
10 Pattern: QFP pattern with 0.4 mm pitches

The shape of the hole after the punching process wés free
from burr, etc., and as a result of its appllcatlon to a screen
'prlntlng plate, the follow1ng performances were obtalned
These performances are sufficiently satisfactory as a screen

15 printing plate.
Printing conditions:
Printing machine: MC 212 made by C.W.PLICE Co., Ltd.
Paste: Solder paste 0Z263-221CM5-42-10
made_by Senjyu Kinzoku Kogyo K.K.
20 Printing board: One sided board made of paper-phenol
Results of printing:

The shape of the printed solder paste was free from fog,
blurredness, bubbles, etc., and it was possible to perform a
continuous printing operation without causing damages to the

25 board.
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10 The foll ow ng description discuss the present invention in detail
by nmeans of Exanpl es and Conparative Exanples: Exanple 1 On an al um num

" screen frame having a length of 35 cmand a width of 35 cm was
gauze-stretched a 225-nmesh pol yester screen 15 (T225 nade by N ppon .
Tokushu Orinmono K. K.). On the central portion of this screen was bonded a
pol ypenyl sul fide film (Torelina* made by Toray Industries, Inc.) having a
t hi ckness of 150pm a length of 15 cmand a width of 15 cmw th a bondi ng.
‘agent. Then, t éx{r;%ig?portion (central portion) (14 cm X 14 20 cm of

t he mesh screen bormded To the film was cut out so that a screen printing

s oSk e b TR S LR BN R T e
oo e R ROk AORANEM SRR et MhgTng hlppggaves oo
MLt Puncl JRaMECTLTEeREEIG8 TROE DM Kk o805t e Lahrghr shned
(;%n Cei'r H Onghlﬁ)z?#ﬁ%ﬁg%%%f § P‘g‘?fgéj Pc':]t. 1l ehg \gu'}gchairpéj anarg;ihri%ed | (aanEté%ralm:SL cogrg'elzl
Sheet Multi-Punching Machine MP-7150 made by UHT K.K.) used
in Exarple 1, and the film was subjected to a punching process
under the following conditions by using a punch unit having
a punching diameter of 0.5 mm[]:
10 Punching conditions
Tension: 2.0mn (Tension Gauge STG-75B made by Tokyo
P;ocess Service K.K.)
Puhéhiné rate: - 10 holes/sec.. |
Feeding rate: 30 cm/sec.
15 Pin-die clearance: 0.01 mm
Pattern: Aggregate of resist patterns 2 mm X 20 mm
Then, in the same manner as described in Example 1, over
an aluminum screen frame having a outer frame size of 350 mm
X 350 mm was gauze~-stretched a 225-mesh polyester screen (T225
| 20 made by Nippon Tokushu Orimono K.K.). On the central portion
of this screen was bonded the composite resin sheet having a
length of 15 cm and a width of 15 cmwith a bonding agent. Then,
the portion (central portion) (14 cm X 14 cm) of the mesh screen
bonded to the film, was cut out so that a screen printing plate

25 having a tension of 1.00 mm (measured by a Tension Gauze STG-75B
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Punchi ng rate: ~ 10 hol es/sec. Feeding rate: 30 cmsec. Pin-die
clearance: 0.01 nm 10 Pattern: QFP pattern with 0.4 mm '
pitches The shape of the hole after the punching process was free from
burr, etc., and as a result of its application to a screen printing plate,
“the follow ng performances were obtained. These performances are ;
sufficiently satisfactory as a screen 15 printing plate. Printing
conditions: Printing machi ne: MC 212 made by C WPLICE Co., Ltd. Paste:

Sol der paste O763-221C\Vb-42-1Q nade, by Senj yvu Kinzaku 0. K K, .20

Pri nt | ngRRgE BY TORYS BREGSmaBIAEs Kane) o1 Spur pinehdFoRBATRES Ofy
printing: ggg hape of the printed solder paste was free from fog,

bl urr edn®&&™°Kdbbl es, etc., and it was possible to performa continuous

printing operatjon wtho auysi-: mages to the 25 board. 17.- _  Exanple 2
A conposite 'reé‘ R ShaRe 9 'tgsmﬁ%ﬁgﬁe@ﬁ? AURCHIRg PESCEFEMNETREde by
Toray Industrjes, Inc.) ha%in a thiﬁkne S ] . '

from burr, etc!, and as a result of the application as a screen

5 printing plate, the following performances were obtained.
These performances sufficiently satisfied the application as
a screen printing plate.
Printing conditions:
Printing machine: MC 212 made by C.W.PLICE Co., Ltd.
100 Ink: Thermosetting resist ink CCR
(méde by Asahi Chemical Laboratory K.K.)
Printing board: 6-inch silicon wafer
.Resulfs of printing:
The shape of the printed resist ink sufficiently
15 satisfieda des.ired ink thickness, and formed a superior resist
coat film that was free from fog, blurredness, bubbles, etc.,
without causing any damages to the base member surface of the
silicon wafer.
Comparative Example 1
20 ' The same processes as Example 1 were carried out except
that polyethyleneterephthalate resin film (Lumirror* made by
Toray Industries, Inc.) having a thickness of 150um was used
in place of polyphenylene sulfide resin used in Example 1.
As a result, with respect to the shape of the hole after

25 the punching process, burr resulted from fused resin, etc.
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of 240[err], a length of 15 cmand a wwdth of 15 cmwas set on 5 the
nunerically controlled punching machine (a Ceram ¢ G een Sheet
Mul ti - Punchi ng Machi ne MP-7150 nade by UHT K K. ) used in Exanple 1, and the
filmwas subjected to a punching process under the follow ng conditions by
using a punch unit having a punching dianeter of 0.5 mm 10 Punching )
condi ti ons Tensi on: 2. 0mm (Tensi on Gauge STG 75B made by Tokyo
Process Service K K. ) Punching rate: 10 hol es/sec. Feeding rate:

30 cm se Pin-die _cl ear : 01 Rat.t er.n:. . regate of
resi st pa éegﬁs?dzgﬁlmlt;%(?%%ﬁ %glnr,fa%r?'t ﬁggs %ésng%&&@dagodgggﬁx%ga‘ n
Exanpl e %, Quer ag&%Lunin§g1%§reen frame having a outer franme size of 350
nm X 350 %\ﬁaspd: e B acthe'd a 225-nmesh pol yester screen (T225 20 nade
by N ppon Tokushu Orimpno K. K. ).. On the central portion of this screen was
bonded the conposite resin sheet having a’length of 15 cmand a width of 15
cmw th a bonding agent. Then, the portion (central portion) (14 cm X 14
cn) of the mesh screen bonded to the film was cut out so that a screen
printing plate 25 having a tension of 1.00mm (nmeasured by a Tension Gauze
STG 75B 18
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made by Tokyo Process Service K. K. ) was obtained (conbination nethod). The
shape of the hole after the punching process was free fromburr, etc., and
as aresult of the application as a screen 5 printing plate, the foll ow ng
performances were obtained. These performances sufficiently satisfied the
application as a screen printing plate.” Printing conditions: Printing

machi ne: MC 212 made by C WPLICE Co., Ltd. 10 Ink:

Thernosetting .resist ink CCR (nade by Asahi Chem cal Laboratory K K.)

Printing board; - Ll keon wafer Results of printing: The shape of
the printed re?sqms\‘? Ilgkbg'éﬁlfqlﬁigl g%t’l y 15 satisfied a desired ink thickness,

df d ' ' fil h f N f I d ,
bubb o5, et c. . ohi thotit S AT aRy dahbbee TiTtactEELetRomerbat Face of

Exanpl o SAREFGRESS AAE QRe S BBE L IR PIE YR ALeneeds SRR BBt e n 111 m
(Lum 1 o p S8 DY T¥ Bl INSEL Hesarlc o 2000 B I shess, of, 450t er]
CHUTE AT SRR TS R AL SN S
by a numerically controlled punchi_ng machine, and is sef on
or over, or in a screen frame. |
2. The screen printing plate of claim 1, wherein the
resin sheet is set in the screen frame through the intermediary

10 of textile made of at least one kind of material selected from
the group consisting of polyester, stainless steel, nylon and
polyethylene, or a-composite thereof.

3. A ménufactUring method of a screen printiné plate,
charactérized in that, after a sheet made of at least one kind

15 of resin selecfed from the group consisting of polyimide resins,
polyetherimide resins and polyphenylenesulfide resins has been
stretched on or over, or in a screen frame, the resin sheet
is subjected to a punching process-by a numerically controlled
punching machine.

20 4. A manufacturing method of a screen prihting plate,
characterized in that, after a sheet made from at least one
kind of resin selected from the group consisting of poly imide
resiné, polyether imide resins and polyphenylenesulfide resins
is clémped along its peripheral portion with a tension being

25 applied thereto, the _resin sheet is subjected to a punching

e
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appeared on the sheet surface, and this failed to provide a screen printing
plate. 20 WHAT 1S CLAIMED I'S: 1. A screen printing plate, characterized
in that a sheet -nade of at |east one kind of resin selected fromthe group
consi sting of polyimde resins, polyetherinide resins and 5

pol yphenyl enesul fide resins is subjected to a punching process by a
nunerically controlled punching machine, and is set on or over, or in a
screen frane. 2. The screen printing plate of claim1, wherein the resin

h i i | 10 fe I
Shect b fodih b SRR A b U SRRl Ol | e
pol yest eLﬁ stqa}{ nl esors%e[ eeIr rﬁll O'E&néjerp%é/ef&@yl ene, or a conposite thereof.

SetUri% i i

3. A man Forth &c%en prln Ihg plate, characterized in
the. or Z‘Léeéoﬁs?Q??kag%frbﬁfﬁ‘?ﬁvaiﬁ‘?ég@tn o O SRR PRI P eI AT S
pol yphenyl £neslf e, T &1 it Damn RERD U4 SRR PelVER 1L ddbduiter een
5 frame through the intermediary of textile made of at least one
kind of material selected from the group consisting of

polyester, stainless steel, nylon and polyethylene, or a

composite thereof.

FTLLL
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i s subj ectéd to-a punching process by a nunerically controlled punching

- machine. 20 -4. A manufacturing nethod of a screen printing plate,

" characterized in that, after a sheet nade fromat |east one kind of resin
selected fromthe group consisting of poly imde resins, polyether imde
resi hs and pol yphenyl enesul fide resins is clanped along its peripheral
portion with a tension being 25 applied thereto, the resin sheet is

subj ected to a punching 21 process by a nunerically controlled punching
machi ne, and tﬁ@#ﬂﬁﬁk n or over, or in a screen frame. 5. The

manuf act uri ng a screen printing plate. of claim3 or 4, wherein
the resin shee s set qbthe sgr.een franB t hrough the |nterned|ary of

textil e nade of et Y& Hd Bt Rﬁﬁ%ﬁ &i‘ selected fromthe group

conl St o Bk e;gsfmn 15 Y0l e 1Y\ ODALLRUYSIY 1%y 2

punching process at low costs in a shc)rt period, and that makes
5 it possible to easily carry out a printing process even on a
base member such as a semiconductor wafer that is susceptibile
to scratches;
a screen printing plate characterized in that a sheet
made of at least one kind of resin selected from the group
10 consisting of polyimide resins,_polyetherimide resins and
polyphenylenesulfide resins is subjected to a punching process '
by a numerically contro}led punching machine, and is set on
or é&er, or in aISCreeh frame; and |
a manufacturing method of a screen printing plate
15 characterized in that, after a sheet made from at least one
kind of resin selected from the group consisting of polyimide
resins, polyetherimide resins and polyphenylenesulfide resins
is set on or over, or in a screen frame, the resin sheet is
subjected to a pupching process by a numerically controlled
20 punching maéhine, or after the sheet is clamped along its
pefipheral portion with a tension being applied thereto, the
resin sheet is subjected to a punching process by a numerically
controlled punching machine, and then set on or over, or in

a screen frame.
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