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Background O The Invention 1. Technical Field 5 The
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desired circui ipahdifg the solder mask to a screen printer or other apparatus in the fabrication
of electronic components such as printed wiring boards.

2. Background Art

Electronic components such as a printed wiring board (PWB) are fabricated
15 using a substrate material such as a polyimide board, paper-epoxy board , glass-
epoxy board and the like. Other substrates such as silicon semi-conductor wafers
are used to make computer chips. Both type substrates require a series of steps to
define and construct a circuit pattern on the substrate and for convenience the
following description will be directed to PWBs. in one fabrication process, a
20 cleaned board having a copper layer thereon (usually on both surfaces) is coated
with a photoresist material which is exposed to define the desired circuit pattern .
The resist is then developed to form the desired copper pattern which remains
covered by the resist. The unwanted copper which is not covered is then etched.
The resist is then etched to expose the desired circuit pattern as bare copper lines
25 on the surface of the board. Boards having through-holes are used for the
formation of two-sided boards. These boards can be laminated together to form
multi-layer PWBs which have a plurality of inter-leaved parallel planar copper and
board layers with the through-holes providing the inter-connections between the
circuit patterns on each board. Other materials are also applied and coated on the
30 board during the PWB manufacturing process such as a liquid photoimageable
solder mask which is used to protect the circuitry from further fabrication

processing. The above procedure is generally known as a subtractive process.
An additive process starts with a board having no copper foil on its surface
. and requires the deposition of a conductor such as copper by for example
35 electroless and electrolytic deposition. After treating the board to promote




The resist is then developed to formthe desired copper pattern which
remains =« covered by the resist. The unwanted copper which is not
covered is then etched. The resist is then etched to expose the
desired circuit pattern as bare copper lines 25 on the surface of the
board. Boar dgolmdeep t hrough-holes are used for the CTlsoNbbaty

t wo- si ded boards. These boards can be | am nated toget her to form

mul ti-layer PWBs which have a plurality ofyinter-|leaved parallel planar
copper and board |l ayers with the through hol es provi ding the

i nt er - connect adhesiopefithe gopper to the board; @i phateresistriayer is erpioyedaardefin€ither

materials arejaire@ cesit! eﬁlftanﬂ,e%rs@% mgeaearﬁodeméa fBJEkﬁ&ettlhﬁ (Pééﬁﬁd
i ah i useoRey ey Sl if pllet of the B IBURER the circui 1t remaiing
. processing. Tﬂeelsnlsothenrmdwdlaaumgsa doarst havipg khedesiead aireuibpatterni thereon.
process. 5 Other Pwﬁr‘f?ﬂ‘i@tfohvﬁr&és%seﬁkhsésathh%emr-gﬁdlﬂv@W@ﬁwﬁg{]\gﬂ%t or

copper foi Its sur nd requjres t posr
~ such as coppeP® H5ed 19 EE%ErW%s 3‘3%% Efwlﬁ-gs%saaéﬂ? iscssesd 913B9V%18fﬂf§ﬁst9ﬁon
. After treati nrgddlml dmrhlsdmtmpmatadjimem by reference. WD 97/ 28053

PCT/ US97/ 00319 ‘;Bsentr jn_the manufacture of PWBs is coatrgg h; S' on
L i

of the copper _to .t re5|st a
desired ci r cumpterials; '&né’er 32'51&13 ‘éﬁd"'&ié@‘!ﬁo pPBe"B%r!H%‘@ hé

desired 10 dhemicaltrepetiontand wlrupbeh_avea relatively shorttpot life and/ot evdrkdlife ahé
circuit. The rvﬁrm':nuag)e substah rﬁromag%.r%nﬁsﬁ&g\s)\gfﬂpﬁgpmg&tebe&r&mhﬁ\ﬁwg

the desired cLrcui tern ereon  OCESSES
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type coatings. For convenience the following description is directed to solder
15 masks and this term is meant to include photoimageable solder masks.

Basically, a solder resist or solder mask is coated over those areas of the
board to be protected from solder especially when soldering is conducted in mass
techniques such as wave soldering or dip soldering where improper soldering and
improper connections can occur. Solder masks may be applied using conventional

20 screening, exposure, development and convection oven eguipment to vield a
solder mask film covering the desired areas of the board. The film is of controlled,
uniform thickness which can withstand the rigors of a soldering operation and/or
solvents, acid or alkaline post-assembly cleaning solutions. The controlled film
thickness over the circuit conductors improves solderability of components, pads -

25 and through-holes and makes for easier solder paste application and post-assembly
cleaning.

A solder mask is generally a highly resistant material made by reacting two
or more viscous liquid or semi-solid components to form a liquid which is coated
on a board and hardened by imaging to form a resistant film. The solder mask

30 comprises a principle component such as an epoxide and a hardener component
which is reactive with the epoxide to form the solder mask reaction product. The
solder mask product is generally a viscous liguid having a viscosity up to about
60,000 cps or higher at room temperature. The solder mask reaction product, once
made, hardens by itself into a solid form upon standing and/or exposure to light

35 and may have a pot-life of up to about a week in a closed container stored at room
temperature, In general, the two components used to make the solder mask are



in detail and is incorporated herein by reference. An essenti al
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are 20 container may be poured into the coating device or used with a.pumping device in

which the container is placed and the solder mask pumped from the container to a

coating device. Conventional ink or solder mask pumps may be used to dispense

the solder mask to a screen printer designed for use with solder mask systems and

can be partnered with a conveyerized oven to provide a fully automatic liquid
25 photoimageable coating and drying system.

With all the safeguards and automatic equipment however, the reliability of
the process depends to a large part on the skill of the worker preparing the solder
mask product. For example, each component is highly viscous and when one
component is transferred from its container to the other container the worker must

30 carefully scrape the container to remove the contents of that container and not
introduce any foreign matter into the mixture. Additionally, both components may
cause skin and eye irritation and sensitization and usually have foul odors. In the
time that it takes to empty and scrape the containers and mix the component
mixture the work area may be permeated with an odor which is not only

35 unpleasant, but potentially hazardous. The worker must wear safety gloves and the
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t oget her when the solder mask is ready to be used and is preferably used
within a short period of tinme after mxing to avoid probl ens associ at ed
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toa 15 It is another object of the present invention to provide an apparatus for
preparing and dispensing such a reaction product.
A further object of the invention is to provide a method for coating
electronic components such as PWBs with reaction products such as a solder mask

: by screen printing, curtain coating or spray coating.

- 20 It is yet another object of the present invention to provide a partially-mixed
reaction product for use to make a reaction product such as a solder mask used in
the fabrication of electronic components such as a PWB.

Another object of the present invention is to provide a single package
container holding reactive components which components have been partially or
25 completely mixed in the container with the mixture being used in the preparation
of the final reaction product such as a solder mask or used directly to fabricate an
electronic component.
Another object of the present invention is to provide a package holding
reactive components which are used to make a reaction product used to fabricate
30 electronic components.
Other objects and advantages of the present invention will be readily
apparent from the following description.

3. Disclosure of the invention
The above and other objects, which will be apparent to those skilled in the
35 art, are achieved in the present invention which is directed in a first aspect to a
method for preparing a substantially homogeneous reaction product and for,
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dispensing the homogeneous blend to the device.

15 For reaction products substantially mixed in the bag and ready for use with
little or no additional mixing, the mixed components may be dispensed
directly to the desired device.
in another aspect, the invention is directed to making electronic components

such as PWBs wherein one or more steps of the PWB manufacturing procedure

20 requires the application of a reaction product as a coating on the PWB. When the

reaction product is a solder mask, e.g., liquid photoimageable solder mask , the
solder mask is prepared as described above and is applied to the circuitry of a PWB
using a coating technique such as screen printing, curtain coating or spray coating.

In a further aspect, the present invention provides a single soft or pliable

25 package holding reactive components in separate compartments of the package in

the amounts needed to make a reaction product such as a solder mask. And
further, the present invention provides a single soft or pliable package in which
reactive components held in separate compartments of the package are partially
mixed in the package to form a partially-mixed reaction, e.g., solder mask, product

30 or mixed in the package to form a substantially homogeneous reaction product

suitable for dispensing to a device such as a screen printer.

In another aspect of the invention, an apparatus is disclosed for preparing a
reaction product such as a solder mask comprising a pliable container means (bag)
holding the reaction components, which components are separated in the

35 container by separating means; mixing means for partially or substantially

completely mixing the components in the bag by deforming the bag (by e.g.,



~and nust be di sposed of according to specific environmental waste treatnent

procedurges. Bearing in mnd the problens and deficiencies of the
prior art, it is therefore 10 an object of the present invention to
provide a nethod for preparing a substantially honbgeneous product

whi ch is thewoRagkds9n product of two or nore conponents, PCT/0§W0bA9 2
- system for dispensing the reaction product, the reaction product being in

particular a material used to coat electrgnic conponents such as a liquid
phot oi mageabl e sol der mask. 15 It-is another object of the present
i nventi on t o kpeadingewhen dbp sepaiating gneans is removedi ifgthgneorapanents argy oslych a

reaction pr Ofi!idﬂianz mixed, transfeﬁnﬁguhémrfo@iaamfémﬁg tﬁéﬁpartmmeﬁﬁxe@rtompé&nts

P eact on’ pr o I8 etater i 3 sespRicEmaine i RERERE pebfy G ortfipe 4 1"

t o dhe
cr:ggtc i 'nS”oF” gpubsamaawhngwoggoeous blend of the anr%mrﬁeuvm@ccorepomw in
pr es;ant ' k’B’e'iﬁé %OE'IB cBhﬁiﬂé' @ne%n@a'ﬂ\e abbaratiis a8 may inclutieddispinsing dhetHs foror
use to make a.reacti 0 S
fabrication SfSPENULE Sg‘ﬁi %ﬁgﬁt Eg%ﬁ%& é'dgﬁ Ig\%%nﬂ: EbfnbBhent AS\HS% E’gr

obj ect of th#WBesent inventlon Is to provide a single package

cont ai ner holding reactive conpanents which conponents have been partially
or 25 conpl et efy BriekPesq ption of the DEaWines it h t he ni xture being used in the
preparation The tfeatufesrafl theciagention areobleligved uohbea sovelsaidithe etesients

used dir I t r c t her
obj ect of hghgggsegg{é%@ the dvention S1e°Sdt' RRHCWIRR "Bafledity in, the appendédf

d
reactive comSiai@st <¥ &gsg?’léogég éﬁlﬁfé‘*&&ﬁé’lﬂggﬁ*i‘a@ 36’% %Fd}ﬂﬁéjfa‘gg 49 scaje.
fabri cat e 30 Theciaventione itsedfhomeves .both as to organiZativer ansbprethed af dpexitiont ages
of Lne_pr e BUAS Yokt b to the ABIRESsciS Wi Al 10

descri ption. ho“gure I nvent he above
and ot her obﬁ%’iﬁ"s"‘ GRAIUAGLIGR Mit eéﬁﬁ?ﬂ‘@?ﬂy"ﬁ) rlamygg 'EIW”'T'Ed in the 35 art,
are achi evsed in t IFig. Arieaceoy elevatioral viewfi apadkageiof tbe peetentinyertianst aspect
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and for, Fig. 3 is a side elevational view of the package of Fig. 1 in which the
partition is removed and the contents of the package are partially mixed.
“Fig. 4 is a side elevational view of an apparatus of the invention.
- 20 Fig. 5 is a partial top plan view of a roller device used for transferring the
contents of a package of the invention.

5. Mode of Carrying Out the invention
In describing the preferred embodiment of the present invention, reference.

will be made herein to Figs. 1 - 5 in which like numerals refer to like features of the
25 invention. Features of the invention are not necessarily shown to scale in the
drawings.

As shown in Fig. 1, a bag 10 which is soft or pliable or otherwise
deformable to allow mixing of the components contained within the bag by
deforming the bag, e.g., by kneading or rolling, has at least two compartments 11

30 and 12 separated by partition 19. Compartment 12 also comprises neck portion
13. Components 17 and 18 are shown therein in respective compartments 11 and
12 and 13. Separation {partition) of the components may be performed by any
suitable type partition such as a frahgible seal within the bag or by an external seal
such as a clamping device 23 which clamps partition rod 19 as shown in Fig. 2.
35 Essentially, the rod is placed across the width of the bag and the clamp secures the
bag to the rod forming the partition. It will be understood that each of the
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as a coating ombagwhiehill \heeopenhat both ends at thls point. The bag is then partmoned

filled and sealed as described herein below. For plastic bags the edges are usually
sealed by heating. The bag package containing the components may be shipped
easily and stored for long periods of time before use. When the reaction product is

15 ready to be used, the partition 19 is removed or broken and the components of the
bag mixed in the container 10 to form either a substantially homogeneous reaction
product blend or a partial-mix of the components as shown in Fig. 3. Thus, in Fig.

3 the bag is shown without the partition 19 so that the contents of the bag may be
mixed forming mixture 22 (which is a mixture of components 17 and 18). Number

20 24 of Fig. 3 represents the internal part of the bag encompassing compartments 11,
12 and neck portion 13. Fig. 2 shows a side view of the package of the invention.

A rod 19 is positioned across the width of the bag and partitions the bag in
conjunction with clamp 23. Mixing of the components may be done manually or
mechanically such as by deforming the bag. In a preferred embodiment, the bag

25 package is positioned horizontally and secured at its handles 14 and 16 on a flat
solid surface. A roller apparatus as shown in Fig. 5 is then caused to move over the

bag 10 and applies force to the bag to mix the components therein. Preferably, the
roller device comprises a plurality of wheels or rollers 37 rotably attached to a rod

38 which is positioned transverse to the longitudinal axis of the bag and which rod

30 is moved by a mechanism which travels back and forth over the length of the bag
as shown by the arrows. The mechanism may be weighted or otherwise geared to
provide a desired force on the bag and its contents to partially mix the contents. In

a highly preferred embodiment, a mechanism comprising a plurality of parallel
rods each carrying rotably attached rollers of different diameters or shapes is used

35 to provide deformation of the bag and mixing of the components in all directions
within the bag. Fig. 5 shows a preferred roller device comprising two parallel rods
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further, the present invention provides a single soft or pliable package in
whi ch r 38 supportiogpliersatiag isized rollers 7arotakly atiaghed therete. ofhe isagiag kage

are partiall Yherween The G6lldrd hile vRRCHAEEhETollBfsModcingt dtathkir -Wibseproviiig i on,
e.g., solder ms;.sﬁe rod xed i

, t 30 t.h Kk t
bt a1 s I aehenl ke Bt ) ) s,
a devi ce suchl ixhepreferabdy lessithane®.5 inch , e.g., 0.25 jinchinBoHerr digmeters obb
SUch a5 a oI OF HALE ben shccd alPaSed. | Ab cah WSscehivhdn Fig, 2 PR reievel'foFLCL
ol di g ¢ he. 1@RROEINBUETA BN CSACE ol B2 0. 0655 (LBt 1285 48 mayEd enhansed s
contai ner by mifwg.ati ng nmeans; mxing neans for partially or substantially

compl etel y M Xi NG f{adyRP BE'Y Sl dizetahape dnd & Qndrdlly R RPCOrAN the U
PCT/ US97/ 003 180ichiometric amounts of each reaction component needed to make the reaction
kneadi ng) 1@heprotibet incthaamouny neededsby ther useny Jbe size ofreoraparpoentsild ande1dnl y

partially m xgf) ¥5rrg?rf]a§%rgdiﬁ% B tHE aMduhPéf dach ahponkmol 7 Bed N8 rekded o raked

roans Tor f orthegaaion produdanciR ferey SonTRR iR of At ARk Y phaIAPE, | o
partial | y- nmi xiothl aevqunn bekisini the bag will usually vary up to about 4 kilograms per bag but

' may be higher. For a 4 kilogram product size, the bag is generally rectangular and
15 has internal dimensions of about 36 inch long and 12 inch wide. When the bag is
filled the bag has a height of about 2 inch. In general the internal dimensions of
the bag may vary in size from about 26 inch to 36 inch long and from about 10
inch to 14 inch wide although larger or smaller sizes may be used depending on
the requirements of the user. The bag can be made of any suitable material inert to
20 the components so as not to affect its properties and having sufficient strength to
withstand shipping and mixing of the components in the bag and is typically a
plastic material such as linear low density polyethylene (LLDPE). Sealing of the bag
may be done by melting the edges of the bag using conventional techniques. The
bag preferably has tabs (or handles) at each end for sealing of the bag and for
25 handling and securing of the bag during mixing and reaction product transfer steps.
The bag is preferably elongated at one end with a neck to facilitate opening the bag

and transferring the mixture from the bag.
It is a preferred feature of the invention that the components of the bag be
partially-mixed in the bag before transfer to a finishing mixing device. The
30 components are usually of a different color and/or viscosity and it is generally
preferred that the partial mixing provide a mixture where no one component ,
especially the more viscous component, be present in clumps or globs within the
mixture. Determination of the extent of mixing may conveniently be done visually
and it is highly preferred that there be no significant amount of streaks or striations
35 in the mixture but that the mixture appear relatively uniform in color. The time
required to form the partial-mix is usually about 5 to 15 minutes using mechanical



5 the second container neans. The apparatus al so may include dispensing
nmeans for, di spensing the solder mask to the surface of an electronic
component such as a PVB. 4. Brief Description of the Draw ngs
The features of the invention are believed to be novel and the elenents 10
characteri sti cwo97e28sd3i nvention are set forth with parti cul arPET/UNT06NE
appended clainms. The figures are for illustration purposes only and
are not drawn to. scale. The invention 9tself, however, both as to

or gani zati on and Jjret hod of, o atjon . est .St |
reference to t ﬁ‘@xﬁ‘&%ﬁ:ﬁ@a ‘B%E@F FREVE %F&?}‘%%‘I"?’S\?\BHQ& w‘?i‘@%%ﬁhg&}g for
conj unction wi houhd tac2®mpantes ngpreferably o to i Swavintes 3 wisually pravides suitablea
tZOP el er'ﬂa' Onf”pama‘P-WIi% Qag’ﬂ&cé@ﬁ%ﬁ&téi]b%ﬁmaﬁﬁwltﬁwmémi%n. _ Fi g
is .a side plan vigwof e -pac, | . o - IS i de
el evational view of %'%E&g&e %ﬁﬁéiﬁmpf“?ﬁtsa%? W t{qlllg mlxe«'.i 'bgpfﬁa%‘n@i@
renoved and & hevewii completely nixedsthereigl the bag iy positionednor pivotal table 28 withri g
4 is-a side el giabimididedfide Bhg fa&a@qﬂag@!zq.s APbarall® 25¢6HprieR verRal support
Fig. 5is a partl t %%ig vwewa a'%%h%f{ HeV|c?lused for transE;rrhng
t he cont efM&M sg%p ga fBealy,eon Opforizontal suppert ‘mspbery 2/ an
Carrying Qut t twansversensupport memt_;ers (not showiyster fasme@ te!q:tangular Apparatus vgith
enbodi ment _of GaBofife vEikall B Hori2Bntal S Members (o SHoviAd). MAdRabIeT | 1O
Figs. 1 - 5¥%n |§ | i ke nu rﬁbs refer-to Like ggaﬁyr s of the 25
vent on, “KbaRiaoroneslsl fo e gpeaus ot hieeeda powrmpersiam.a
t he dr awi igeizontal position A ta\a vettisahposition B. Table2287aghawn beingmovedstom or
pli ?b! e gr QE E%wttiaﬁ A to pdﬂ%ﬁr@ﬁgh]@cé Qerth) f""‘ ¥éidage OF ﬂa@gom@mk g_@;mcﬁ\ is
contained within the ef qrm,n e, bag. e,q. neadi ng -Qr
rol ling, has atpla}cgaﬁ" 'ﬁa&qﬁ%ﬁﬁm@%ﬁ?‘ ei\fﬂég“ala%%sﬁ@ %ngfﬁglgﬂd ﬁ"frﬁtgr tTiq\ei on
19. Conpart nenipackagal sompongntsset thisckoginlr tdosld be unmixedpnpastiaki-mixed zord
é8 ar et _Shovw(s t fateﬁétfaﬁiianv i'go%ﬁig@ﬁéédé? Eﬂi@ﬁéékﬁg@‘iﬁuﬂmﬁ%eéﬁﬂ\e compdnentyéouild be
eparation (partition),.o0 e.canponen e r .
sui tabl e type B&H P?"P%W gﬁ%‘ﬂ’sﬁgﬁgﬁ‘f UK 'bﬁgggg?ﬂrg@} Fﬁ?'%g%ﬁri}géﬁoﬁo W?"!ﬂ?
external seal for aralierpssembly a3 despribey abamede mi3 thirempenentssAfier thetnaskageod
19 as shown i nhfi the desiré® mikingSthkitable Ys mbobéd fooSositforPB ahd de@iied 36 nieftberi2ét h
of the bag and btyQ:?arggl) 3gP Asseqcu rgeé‘\“e 3rhrSIler device 31 shown having a rolier 32 is supported
20 and moved downward over the package 10 along rail 33 forcing the contents of the
package out of the package into mixing container 35. Agitator 34 provides the
mixing needed to form the desired homogeneous reaction product mixture. The
mixture is then dispensed to a device such as a screen printer using pump 36.
Pump 36 is connected to mixer 35 through line 39 and the reaction product
25 discharged from the pump through line 40. In detail, the bag in the vertical
position B is opened (by, e.g., cutting of the bag neck at edge 20b) and the bag
contents transferred to a mixing device or dispensed. It is preferred that the bag
containing the mixture be secured at its handle 14 and openings 15 to provide a
vertical bag position, the bag opened and the contents of the bag removed from the
30 opening at edge 20b using the squeegee-type device 31 which travels downward
over the bag and squeezes the reaction product out of the opening.
The contents of the bag emptied into the mixing container 35 is further
mixed to provide the desired substantially liquid homogeneous reaction product.
The final product will have a substantially uniform color. Any type mixing device
35 34 such as a propeller type stirrer may be used. Any pump which provides a
mixing effect may in some cases be employed to mix the transferred partially-mixed



bag to the rod formng the partition. It will be understood that each of
t he ) WD 97/ 28053
PCT/ US97/ 00319 7

separated conponents may contain other ingredients normally used in sol der
mask f oxwgdmeesans such as solvents, flow ng agents, fi pCewsy7oozmdC.
with the inportant consi deration being that the reactive conponents of
t he reaction product be separated um@! it is desired to mx the
conponents and formthe reaction prodyct ckage 10.is shown

5 . The,
havi ng hand| ewmppnents, 1especialiypadiare HiegPastiakmixing proh%Gs eAtiYRlY Pes
al so seal theybagntidbiyt hoh@@éhﬁﬂ:spmbitarabl‘ghdmmimpemthgs diEpensed (@gd By to

for o handrrinE HiPRer®s hev é;”Se'%.”gs’f‘s S B o ARt RaRaH
seal ed to defl?l’ﬁéuct to the mév%a'grhe ﬁ&g 9‘?'“&'”%3’ Bﬁé’e fgﬁl‘g ﬁ@od%fe lke’a

overl ayi ngst wsuphp,! N8 of plastic or other 10 suitable material and j oini ng

th d 20 al

open at both ends qs#gf‘h'.‘“?2’9“8”%“‘%°P%‘9%"w“i°ﬁr‘m‘t‘“@ compongld ustd ks | °
and seal ed asthﬂe‘mmeﬂfoﬁéﬁemd senwexg?n M%F!‘{qf ég e@ﬂB' %’Efbé%‘eé(r‘@aﬁe
usual l'y PRt shdispesedi oty Forl exartiple, wamled compuhentsiongniked comppoerast s

b hi d t
e e L Y
renoved ofObrdsvige aaureskdicestly ag, y heating or miﬁg‘“ﬁ?&@d"?‘ﬂ‘sﬁ‘?@ ‘E%h?&l ner
10 to form eidi§sdsed of. Ubﬁhﬂsnbeeti fwanmwﬂdbmw@oﬂ camplete mixing ddi¢the bagnd

Che bag 1 s srotmpdteniifhe ﬁﬂﬁpar e ﬁ%ﬁm‘ hgpas %ﬂé%%ﬂ?ﬁe'"?‘*af Wured g
my be nsmdcatfwmg e tRrpdu <2 %Rm asscaﬂtm?tﬁ?éw h%l% oys 17
and 18) .. Numbekidde componéntsiagd te bagpmas batsafelydisposedofial part of the bag
enconpasshgg Conpafhemfaorflto%&&’example is given for purposes of illustration only and the
present invention is in no way deemed to be as limited thereby.
A bag 10 was made by overlaying two sheets of LLDPE plastic each sheet
having a thickness of about 5 mil. Each sheet has 3 bonded layers comprising 2
LLDPE layers 2 mils thick each and a 1 mil nylon interlayer. Referring to Fig. 1, the
20 overall length of each sheet is about 39 inches and 14 inch wide except for the
neck portion 13. Compartment 11 is about 7 inch, compartment 12 about 21 inch,
neck 13 about 8 inch and each handle 14 and 16 about 1.5 inch. The width of the
neck portion at edge 20b is about 3 inch. The plastic was heat sealed along edges
20 forming a seal width of about 1 inch. The bag was then partitioned by rod 19-
25 positioned across the width of the bag and rod 19 secured to the bag by clamp 23.
The bag , which is open at both ends, was now filled with the components needed
to make a solder mask product. The epoxy component 17 was added to the bag in
compartment 11 and the bag sealed along edge 20a forming handle 14. The
hardener component was then added to the bag in compartment 12 and neck 13
30 and the bag sealed at edge 20b forming handle 16. In a preferred embodiment, the
handle 16 and neck 13 are rolled up forcing any component 18 in the neck portion
into compartment 12 and clamped at the juncture of compartment 12 and neck 13.
This configuration has been found to facilitate handling , shipping and storage of
the bag. The bag could also be folded about the partition 19 or laid flat for
35 shipment or storage. A solder mask reaction product was then made by removing
the clamp 23 and rod 19 and mixing the components using a device as shown in



12 and neck portion 13. Fig. 2 shows a side view of the package of the

I nventi on. Arod 19 is positioned across the wdth of the bag and
partitions the bag in conjunction with clanmp 23. Mxing of the
conponents may be done manual |y or mechani cal ly such as by deform ng
the bag. I n a woefmsosed enbodi ment, the bag 25 package is p@INYSIHeRL9
hori zontally and secured at its handles 14 and 16 on a fl at solid
surface. Aroller apparatus as shown in Figl 5 is then caused to nove over

th b 10 d i f t h LiX. in.
brof er abl y. t hEE: 5 WAIRB) ypledCoyeE o€ b and dheafed e, b cORBRRT THe bag s 1
rol l ers 37 rot posiorsed e ladtht surfacerand secured3® thaisutfacesby the bagbandles dhaodr se
to the | ongi tugsnainebhs cBrehwbrddpaiallyhiikéy aét dout 119 maniaes Biid ahe bag

mechani sm whi ch travel s” back and forth over ,the |ength . ot,the hag.. S
shown by the afPYRRIs armetipdagren Gipt h%@pgéergtﬁgr\%&gg.g‘gﬂﬁ%&n?o
provide a dési cemipbmentel®beingereary Ihel bag wascher memoved fram the mixing device
contents. 19 and ft?cufwm Xvﬂ'iigﬁleﬂdsﬁﬁmmgmﬁ\het lﬂﬁﬁhﬁ’{é Kadho PR as $hoen
plurality of paralle r,ods e carryi 0 a roll.er
di fferent dianiftElgs 4orT§%HE‘E,'%°F§‘eﬁ§%W§%cxtt%g X'&‘Z#'Eﬁ ﬁ%’ﬁgﬂtﬁ O(S_ftﬁ?ﬂ?@gbag
and ni xi ng of témovedriposipeegee devide 3 tane transfersed to a mikingicontainer 3&gin whigh 5
shows a prefer 1 Vi h i i l4/ B¢ ab8AES5 minutes. The WO
SPore e oA et infid Gy birBelleriner 3! ok abade Pnélll}uuess%g/ he VL
8 38 sdPporidarymask washomeeeneous apd, was, substantially, ypiform in goloy M.
The spacing  dispetsedao a soeeeropiiining machive apd \AWBs coated ol ExseBentnating gndt
their hubs proyydbigask proﬁéﬁtiéhﬁe@hﬁ%xom&asl- spetificAlfIRT Were bb@jrdECI Ng
between rollers wl]| %ess thfam a outh b 1] ntch 124 eI’er agley .Iness.tnt}%rén
inch, e.g., 0.25 i n¥¥hiledhenceseqt inyeatgn hax been particularly described, in conju

with a specific preferred embodiment, it is evident that many alternatives, .

15 modifications and variations will be apparent to those skilled in the art in light of .
the foregoing description. It is therefore contemplated that the appended claims
will embrace any such alternatives, modifications and variations as falling within

the true scope and spirit of the present invention.

0.5

20 - Thus, having described the invention, what is claimed is: .



5 inch have been successfttty used. As can be seen from Fi g -54t—is

preferred for, opp05| ng rolleps ongach rod 37 to b mSSHEETeh‘\MtBEENz'es
to provi de enhanced The bag mayj be OfRPRACED ze arld
shape and is generally SI &mw the stoic nts of

each reacti ORys@iHapdent the reaction 10 pro%h,smogﬁe
anount needed by the user The size of conpartnents 1 1 and

vary depending on the anount of each conpgppent 17 and 18 needed to nake
the reaction product and /or design considerations. For a solder mask
product the total amount held in the @aimsy || usually vary up to about
4 kilograms per bag dsthod for 'PRepaPin hagbﬁ.onﬁ%dacﬂfdﬂdse%amararngdaeéu&hée

the bag is generall r tan uI

36 i neh | ong CATBPOY w@m rannriie 4 1t B pomBEREnEwhich nBET
hei ght of abouixed ream IWIth eaq}emheratb forme themeaction produetntheonethod comprisinge bag

may vary i#g si Zﬁol‘dﬁb?&%ﬁh@@e&diﬁ@ éo%p%ﬁehﬁqn dﬁﬁ‘ﬂe%ﬁbl&rédﬁtéiﬁéf%gkﬂ is

inch to 14 inch w gﬁr or .smaller sizes be used
" on the requi r‘@ﬁ'é‘l'ﬂ'? d? reagfive £ofppanen %é‘“prade of any suitable
materi al inert tmndﬂngtheapm’tltrpmmdlensthenenhonmodtm isf et made apd epringitbe and

having suffici ent B ih%he contaVMeTr %%t&?&nﬁhglﬂﬂé B6ntdingr 18 ﬁ&d%é){u]-niih&
conponents in the an is typical astic material such as
| i near | ow densi t} '}/et hyl ene (LLDPE) Seal ing of the bag may be

done by nelting the edges of the bag using conventional techniques. The

bag prefejgbly ha%rﬁa#étwoarom gAﬁsaéhgbmeméhes&M Plodae@ls dalgola& sk hR@ and

for 25 handI yri.n uring m reaction duct
transfer st efbe® £ 5 digPered ke spien VS 1R S AL SAY RiEn o neck
to facilitat ethepeldeng\asihes appljed to an eledroniarcoimponenty t he mi xture fromthe
bag. Is a preferred feature of the invention that the

conponents of_the g mxed in th ransfer to
a finishing mwxi ngﬁ'lfev‘ @@d qih‘ég'gb ‘UE?%%%%O"%R@ U&ﬂ?%’fﬁ'@d”ﬁ‘ﬁ” Bt

col or and/ or contaioeni and thegartiallyamixed @onipiopents are fpansferraddo a mising hentpmerl al
m xing pr ey dﬁmﬁtﬁ@ Pﬁwﬁf cOPided fo foteh ﬁ%ﬁaﬂaﬁtmly homoge%é@@ﬂéiﬂldn RGdurer e

Vi scous conpan be present in clunps or globs within m xt ure.
Det er mi nati orP'8%dt he extent of mixing may conveniently be done visual ly
and it is highly preferred that there be no significant anmount of streaks

or striationsg35 'Tl}]et Hﬂ@thawf%ﬁmbywehah thé oipheHts AR B4l ly-Mihdldl usthg/a
uniformin col or.
mixing devnce compnsmg at least one roller which moves over the container and

deforms the container.

20 5. The method of claim 4 wherein the mixing device comprises rollers of
different diameters.

6. The method of claim 5 wherein the partially-mixed components are
transferred by squeezing the partially-mixed components out of the container using
aroller or squeegee.

25 7. The method of claim 6 wherein the homogeneous blend is dispensed to a
device.

8. An apparatus for preparing a reaction product comprising:
a pliable container holding reaction components, which components are
separated in the container by separating means;

R O

ependlng'_



required to formthe partial-mx is usual I'y—about 5 ter“l‘:ﬁ _ tonol
mechani cal VO Bhiy ShSét Hids Been R]Elced T %ﬁ%@glﬁgﬂp
n1.X

PCT/ US97/ 00319 j
such as the roller device d Hand kneading of the bag for

about 1 to 20 wonwhsess pref m nut es, usually prROA/AGRF00319
sui tabl e partial -m xi ng of the corrponent s in accordance with the
i nventi on. Referring to Fig. 4,13he conponents are

partially-mxed in the ba or. even if I ] t he
bag is positi oned“'éwgpmaé?%?ort &B?‘%SS%"WFWWE‘?”B @E% g{’)%?%"e'n é%%éjas
facing hinge 29. Apwhen thesseparatiogprdane is removed;@inds uppor t nmenbers 26
and 26a fixedly GRORAGHEhdaRs mrdliﬁéﬂhﬁb iS¢ MiDRidt cdmpoIRings #dmaRé container to a
transverse support nbers (not shown) to forma rectangul ar apparatus with

opposite vertical a¥®'%forizontal support menbers (not shown). A table 28 is
10 pivotally connected to the apparatus at hinge 29 to all ow novenent from

a - hori ?sonba' pﬂ%tabﬁ&a&st&f aauﬁrg wﬂi&e.nq%t;umm@coﬁﬁmee ig% blastid DR
bei ng noved fro 'Uﬁ' g%arltlon versa. The package
or bag of the WhEER epgtaon comgﬁlgg B¢ R%e?&ﬂﬁscgﬂé"wquﬂn St he

hori zontal position A and secured thereto. The package conponents at

}12}3 gg'egh SCOU? berw%as%? B%I%i'n@bwm'?ér)iﬁélu&irn jtégﬁ?l;mi;éo ﬁ@éﬁsaf’ol* ¥ansferring
partlgal ly or sﬂ@s%ﬁ&a 80'??&%5’ a'I‘HB" %nfa'f'ﬁgge&ﬂg&aw Qﬁaaﬁg‘é'df%""g a

provi de f substantially momeadulsyblmdde&m trausferned, componertst inethe mixing
conmponent s.4oAf L&htainee Package has the desired mxing the table is
noved to position B and secured to nenber 26 by clanp 30. A squeegee

or roller device 31 shown having a roller 32 is supported
11. The apparatus of claim 10 wherein the device is a screen printer and the

reaction product is a solder mask

12. The apparatus of claim 11 wherein the mixing means is a plurality of rollers
of different diameters.

15 13. The apparatus of claim 10 wherein the apparatus comprises a pivotable
table upon which the container holding the mixed reaction components is
positioned and the table pivoted to a vertical position.

14. A package for making reaction products used to fabricate electronic
components comprising a pliable container holding components which when

20 mixed react to form the reaction product, the container being partitioned to
separate the components until the reaction product is to be made.

15.  The package of claim 14 wherein the reaction product is a solder mask used
in the manufacture of printed wiring boards.

16. The package of claim 14 wherein the components are partially mixed in the
25 container.

17. The package of claim 16 wherein the reaction product is a solder mask used
in the fabrication of printed wiring boards.

* C L M s *



20 and noved:downward over the package 10 along rail 33 farcing the
contents.of the package mstshef HisBeenraphkade i nt o n} XHISSKHERT HADBFERY.

Agitator 34 provides the ‘ to formthe desiRepgdabEogengous
reacti on product m xture. The rmmuu s t hen di spensed—to—a—deve
such as a scC{RfARRgssNt er using ) Punp 36 is con : m xer
35 through |ine ggkgnd the reaction product 25 discharged ??gﬁgﬁ éﬁgunp
through line 40. In detail, the bag in thg verti cal position B is
opened (by, e.g., cutting of the bag neck at edge 20b) and the bag

contents transferred to a m xing device or dispensed. It is preferred that
the bag 18Nt JheipagkdgdeofdaiklT£wheré® the €smpdnentssard sdisktantibfly isted in
openi ngs 15 Hﬁ RLOvi de a vertical bag position, the bag opened and the
contents of t 2 BQ@"F%nnved fromthe 30 opening at edge 20b using the

squeegee-type device 31 which travels domnMarq over the bag and

S ?U?ﬁz eE the 1r9eactm_@rbtaer<§$sﬂc_my\t 18{whehén m&ggﬂm prfodugtzt his a sotdEhﬁuagemiéa?t S
o] e bag enpt,i ed,i.nt.o . Xk ng. c ai,ner is further m xed to
provi de the HB&*P‘? B"gﬂb‘g‘t‘érﬁrf'g?# %'?%Eﬁt"ﬂdﬁomgeneous reaction product.

The final product wll have a substantially uniformcolor. Any type m Xing
device 35 34 such as a propeller type stirrer may be used. Any punp which

provi des a m xing effect may in sonme cases be enployed to mx the
transferred partially-m xed WO 97/ 28053 :
PCT/ US97/ 00319 10

conponents, especially where the partial-mxing provides a relatively or
substantially honogeneous m xture. The product is then dispensed (e.g., by
pouring or punping) to a device such as a screen printer for applying the
reaction

* ¢ L M s x



product to the PWB. The final dispensing nay' be perforned using a device
like a 5 punp. It is an inportant feature of the invention that
t he conponent’s used to make the reaction product and or the reaction
product may be easily and safely waste treated and di sposed of. For
exanpl e, unnm xwdszasysdnent s or m xed conponents r emai ni ngPEHUSNTO03I3 g
after transfer to the finish mxing container or dispensed to a 10 device
are cured directly in the bag by heating or other suitable nmeans and the

bag di sposed of. It has been found thgt artial-mxing or conplete

m xi ng of the bagd4 componepts in the b 6 esults in anﬁggenaining bag
conponents being éasily cured S hat curing of the/f uct pl et ed
bag contai ns no gy TS ey guE—TonOITeRt s apd U he _bag
may he safely di $§poself 7 FOwW To—oxanD] BNl ven f 8Pb 2]

pur poses of il us$tipat Yariiilits he present inven i O no Way,
i ‘ A bag 10 was d;\€§NT~"ﬁnnw!'q
o

two sheets of LLDH i et having a thj q?§s of about

nm| Each sheet hgs i drprising 2 LL fayers 2 mil}

t hi ck each and ajfl, W”‘ yer. Raf&ring to Filj: lf;L%;ff%f'i
overall length o fiput 39 and 14 | hchzg@Oe-exCept Jor
t he neck poft S — D ar i IR0 S it ' ngéﬁfﬁr‘-artnent|§2
about 21 inch, AR i} B TNATA TEETaTa M YTl s AV TaTal A= 4%16 about
1.5 inch. The w dﬁ\z‘!thgq neclc?goorti onjgt eddg 20b is ab 3 inch.
The plastic was heat seal al ong edge 0 for g a seal wdth of

about 1 inch. The bag was then partiti ndd % r 19 25 positioned across
the width of the bag and rod 19 secured to the bag by clanp 23. The
bag, which is open at both ends,  was now filled with the conponents needed
to make a sol der nmask product. The epoxy conponent 17 was added to the bag
in conpartnment 11 and the bag seal ed al ong edge 20a form ng handl e 14.
The har dener conponent was then added to the bag in conpaj@nent 12 and
neck 13 30 and the bag seal ed gt egge 20b form ng héndle 1 In a
preferred enbodi ne20a t he handl® 16 and neck Aé are nefled up |3rc'§g

14 20 22(17& 18)

FIG. 3




35 shipnent or storage. A solder nmask reaction product was then made by

renoving, . the clanp 23 and rod 19 and m xing the conponents using a
device as shown in WD 97/ 28053
PCT/ US97/ 00319 11 Fig. 5

whi ch travel edwoearseshe bag and kneaded the bag contents. ThePGRASINEIL
positioned on a flat surface and secured to the surface by the bag handl es

14 and 16. The bag contents were partially m xed after about 10 m nutes
and the bag contents appeared a nDttlégggreen col or, component 17 being
white and 5 conponent 18 being green. Th g was then renoved fromthe

m Xi ng devi ce and secured in a vertical position by hanging the bag
fromthe handle 14 as shown in Fig. 4. The neck of the bag was cut at
edge .20b and the contents of the bag removed by squeegee device 31 and
transferred to a m xing container 35 in which thgzpontents were m xed
using a propeller stirrer 34 for about 5 mn . : r mask was
honbgeneous and was substantially uniformin col X di spensed to

a screen printing nmachi ne and PWBs coat ed Ex : nd
sol der mask properties neeting commercial "3gecifi 1ons we Bdi ned.

Wil e the present invention has been pari\ cular = conj unction
with a specific preferred enbodi mer@8<t{N\s evid t galj fmepy] 4l t er nat i ves,
15 nodifications and variations will epar ent i?:;e'sk il ed in the
art in light of the foregoing descripti\gn. |tfs, lef tenpl at ed
that the appended cl ai ns w | enbrace su Tt eff F&T v ,

nodi fications and variations @Bfalling w t\

25

rd




the true scope and spirit of the present invention. 20 Thus, having
described the invention, what is clainedis:

CLAIMS & &' ¢ 1. A nmethod for preparing a reaction product for use in
maki ng el ectroni c conponents, t he reaction product conprising at

| east two conmwmemisesswhi ch when mi xed react with each Pc£&%?ﬂ9‘to
formthe reaction product, the nethod conprising: - 5 hol di ng each
of the reactive conponents in a single pliable container which is
partitioned by an external partition to 3#@m at | east two separate

conpartnments in the container in which each reactive
conponent is contained in a separate conpart nent to
separate the reactive conponents; renovi ng t he external

partition when the reaction product is to be nade and m xi ng the




10 - conponents in the contalner by deforn1ng the container to
praqvi de m xi ng therei.n; IR and appl yi ng the
reaction product to t he electronlc conponeént .’ The net hod of
claim 1 wherein the reaction product'fs a solder naikttﬂﬁh?hb”ééPdeﬁ“':
mask i s dispensed to a screen printer, curtain coater or spray coater for

appl yi ng the sol der 15 mask CE’AmSel ectroni ¢ conponent. 3.
The nmethod of claim2 wherein the-€onpofrents are partially-mxed in the
cont ai ner - and the partially mxed co ent aretransferredfrom
t he codt ai nérm?tb%f%l’k?ﬂ?@“%GH?%:F'H%P’“’““ for use "‘gﬁ'ak'%ﬁ PGB ed i n
the m XI ng container to forma substantiall Q neous reaction
pr oduc theyeagtien p'°£‘2€)c°m9f"5'“g at t?fﬁ’c‘FﬂS'EPoé‘F" "‘g\'?rho‘g GhEped 163t it S nent s
are partlal m xed in the contain using a m xing device

conpr i Sthegt rm theseacing Prosiucte f ev!ﬂ?tg?f’ FRIORSING er t he contai ner and
m xBng. devhedngorsh obdhe QAL cembavansl 2.4 el pfsbi€ Gniiner SRR ' 22
S ont ai -rl;gre g?&;gptlctiloggd tcnll grlm g‘(tgrn partntlon to I?ornJ3 aréastatlwloyse;r)ra‘:rétg%orcnggw Etlsnln the n the
container in which each reactive component is contained in a separate compartment
to separate the reactive components;
removing the external partition when the reaction product is to be made and mixing the

"> 10 components in the container by deforming the container to provide mixing therein;

5,

and
applying the reaction product to the electronic component.
2, The method of claim 1 wherein the reaction product is a solder mask and the soider
mask is dispensed to a screen printer, curtain coater or spray coater for applying the solder
15 mask to an electronic component.
3. The method of claim 2 wherein thé components are partially-mixed in the container
and the partially mixed components are transferred from the container to a mixing container
_ and the mixing completed in the mixing container to form a substantially homogeneous
~ reaction product blend.

-20 4. The method of claim 3 wherein the components are partially-mixed in the container
using a mixing device comprising at least one roller which moves over the container and

deforms the container.

5. The method of claim 4 wherein the mixing device comprises rollers of different

diameters.
25 6. The method of claim 5 wherein the partially-mixed comp"onents in the container are

transferred to the mixing container by squeezing the partially-mixed components out of the

container into the mixing container using a roller or squeegee.

meexocosreet I AR
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stransferred to the m xing contai ner by squeezing the partially-m xed
conponents out of the container into the mxing container using a
roller or squeegee. 7. The met hod of claim6 wherein
the honogeneous réaction product bl €fd i s di spensedPERUR +¥5°%  screen
printer, curtain coater or spray coater for application to an electronic
compongnt . The method ofilaim 6 ARerdhE AbMBgdrRbudreadtivhi pigdutt biead is dispepsedduct
conpri si ng: _ a pliable container holding reaction
conmpongntsereeNptifiter, AN BEdtércor 3pray e6RE@TT& Plitdtion to an blectronic component. t he
contai ner by an external partition to format |east two separate

conparg nMent g&n apparatus for preparing a reaction produtttonpeisingd ner ;

m xi ng neans for m xing the conponents in the bag by deform ng the bag when

t he _ a pliable container holdifi teattioh camponeits,whicls components are Separated in
di spensi ng neans for dispensing the m xed conponents fromthe container to
a s the container by an external partition to form at least two separate compartments

in the container;
mixing means for mixing thé components in the bag by deforming the bag when the
external partition is removed; and
dispensing means for dispensing the mixed components from the container to a
10 dévice. |
9. The apparatus of claim 8 wherein the pliable container is a plastic bag wherein the
reaction components are separated using clamping means.
10.  The apparatus of claim 8 further including transferring means for transferring the mixed
components to a mixing container and agitating means for forming a substantially
15 homogeneous blend of the transferred combonénts in the mixing container.
11.  The apparatus of claim 10 wherein the device is a screen printer and the reaction
product is a solder mask.
** 12.  The apparatus of claim 11 wherein the mixing means is a plurality of rollers of different
diarﬁeters.

20 13.- The apparatus of claim 10 wherein the apparatus comprises a pivotable table upon
which the container holding the mixed reaction components is positioned and the table
pivoted to a vertical position.

14. A package for making reaction products used to fabricaté electronic components
comprising a pliable container holding components which when mixed react to form the

25 reaction product, the container being partitioned with an external partition to separate the

components until the reaction product is to be made.
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AMENDED SHEET



10 . ' devi ce. 9. The apparatus of claim8 wherein
t he pI iable container is a plastic bag wherein the reactl on
conponents are separated-using clanping neans.

apparatus of claim8 further includifd transferring S’ltﬁ Ulsi eMYhg
the m xed conmponents to a.m Xing container agitating nmeans
for forisi ng The pablelga dF icRith 14 wherdid thid P@m@ea@aua -b'a%ﬂiemeatsia%séd Mnghker red
conponents in the mxing container. he apparatus of claim
10 V\her.-ﬁaﬁn.fgcﬁ,eed?mf@g Wwiing bd&geen printer and the reactl on

product is a sol der 12. The apparatus of claim 11l wherein

t he m xieng ﬂhébﬁck!aﬁe éfdlﬁlhhr Bl Wherteiffthd @nhginen@hrebaldafly @liked in the container.
di anet ers. 13. The apparatus of claim 10 wherein the apparatus

conpri sigs a Tlhb\tﬁ&l&bé of chith @ 6UPREein the reaction\Brodlict! 15'% soRfak Madl usdPindihgg t he

m xed reaction conponents is positioned and the table pivoted to a
ver 6i c#hbrieatior of@hinted wiring boardst - A package for making reaction products
used to fabricate el ectronic conponents conprising a pliable

cont ai M@ hahdi pagkagengfocisin 34 Waheéin e rcofipsAshts @RC subs@nfidily b8 in thed

reacti on product, the container being partitioned wth an external
partiticontainer.separate the

19. The package of claim 18 wherein the reaction product is a solder mask used in the

fabrication of printed wiring boards.
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conponent's until the reaction product is to be nade. 480 348Y ~bThe
package of claim 14 wherein the reaction product is a solder nask usgﬂ)%ﬁ]

t he manuf acture of "printed w ring boards. 16. The packag
claim 14 wherein the conponents are partially mixed in the congese
17. The package of claim 16 wherein the reaction product is QoM rrask
used in the i cation wwwmm%mm 18N e
package of clal m 14 ma L xed. i
cont ai A['%’NA\M]&[?Z d@&gggﬁ jpH MM@W%@% . HA;\I?{n GO,
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(54) Tile: SOFT PACK PACKAGE AND DISPENSING SYSTEM FOR LIQUID PHOTOIMAGEABLE SOLDER MASK ¥

(57) Abstract

A method and system for preparing and dispensing to a screen printer a solder mask reaction product which product is made by
reacting at least two components (17 and 18) comprises a single pliable container (10) which holds the components and is partitioned (19)
to separate the reactive components, removing the partition when the solder mask is ready to be made, missing the reactive components
in the container, transferring the mixed components to a mixing container if necessary and completing the mixing to form a substantially
homogenecus solder mask blend and dispensing the homogeneous solder mask blend to the screen printing device. A package for making a
solder mask reaction product, a package containing a mixed or partially-mixed solder mask reaction product and an apparatus for preparing
and dispensing the solder mask reaction product are also provided.




