~1- PRINTED CI RCUIT BOARD, A METHOD OF I TS FABRI CATLRiANR A METHOD _
ATTACHI NG ELECTRONI C PARTS THERTO This invention relates t ﬁ%qambed rcuit
boards and nmethods of fabricating such baards. In 5 ' parti cul .
"invention relates to a printed circuit board on mhlch el ectroni ¢ rts. can s
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attaching 10 el ectronic par S, ot ner '
circuit board. I'n the past, circuit patterns on circuit -board substrates
were mainly made from copper and in order to connect electronic parts to
copper patterns, the 15 parts were soldered directly onto the

pattern. The paﬂhasninmantinnktélatespabeﬂrﬁutéaCbiﬁduﬂﬁdbbﬂﬁﬂﬁ ng copper

foil which R’ t More recently, .and
alternati ve#ﬁ,a. h%(ghm rCS,IfOff qﬁ ern %ﬁﬁ %‘Zéﬁo??ﬁ&% T‘ntl ng a conductive
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requires bakip usElUbRasal, Which is large and highly bulky. As a resul t,

attenpts have been ma to acquire
In the past, circuit patterns on circuit board - €3

substrates were mainly made from copper and in order
to connect electronic parts to copper patterns, the
15 parts were soldered directly onto the pattern. The
patterns were usually prepared by etching and removing
copper foil which was laminated onto the substrate.
More recently, and alternatively,'the.circuit pattern
can be formed by printing a conductive paste |
20 containing electrically conductive- particles such as
silver, platinum or pallad;um and glass frit, followed
by sintering.
However, both methods entail problems. The
- former method of preparation involves thé complicated
25 process of etching. It also incurs waste of material Cﬁ
because a major part of the copper foil is removed and
discarded. The latter method requires baking at high
temperatures in the range of 600-900°C, and requires
_ the use of expensive and easily damaged ceramics as
30 the substrate. 1In addition, the latter method

requires baking equipment which is large and highly
bulky.

As a result, attempts have been made to acquire
an electrically conductive composition which leads to



an electrically conductive conposition which |eads to -2- a sinpler
process for making solderable circuits andspwhich uses inexpensive material.
; One aftenpt-involves using conductive paste conpositions which enploy a
.syntheti"gresin binder that can be cured at a 5 relatively | ow
tenperature. Such electrically conductive paste is fornmed, for exanple, by
di spersing silver powder in epoxy resin or by dispersing copper powder in

* phenol i c resi A SiEPlexspracess e making seldex edricuitesiand ani nat ed

board or fil mynignltises inexpifidved natePials Conedatitehpt! IPAVIIVES
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U parts or other circuit boards to the'circuitry. Such
a method involves using anisotropic electrically
15 conductive adhesives. See Japanese Kokai Application

51-21192. Those adhesives are prepared by dispersing
electrically conductive metallic péftiéles_or powder
in a binder resin composition. The binder resin and
‘dispersed particles are then prepared'in film form and

20 adhered on one of the two sets of terminals to be
connected. The two sets of terminals are then adhered
together by heating the terminals with a heat press.
However, this method, as well as the conductive paste
method, have the following problems. _

25 ' When usihg electrically conductive paste

— " compositions, the bondiﬁg strength between the resin

paste and the solder can be low. When using high
amounts of resin binder the likelihood of a sufficient
"amount of conductive particles being exposed is

30 ‘reduced. Thus, contact with the solder is reduced.
Further, while it is possible to increase the bonding
strength with the solder by increasing the amount of
the electrically conductive particles, such practice
uses a smaller amount of resin and thus creates a new



.30 reduced. Thus, contact with the solder is reduced. Further,

while it is possible to increase the bonding strength with the sol der by ~
i ncreasi ng the anmount of the electrlcally'ﬁbnductlve particles, such

practice uses a snaller anount of resin and thus creates a new -8
probl em of reducing the adhesion strength between the insul ating substrate
and the conductlve circuits. In addition, solders which have extrenely | ow
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biting" occurs_ whe uses ‘I nto The sol der.

This probl em |B%ﬁ§€§oPP§ﬂa€§dPSPrl ﬁeﬁdesﬂaaé Fyi apdparecugelasspwhenpei ng
attaghed by thesingdsnchngethedsi bevhusk’ BHéPeOisPRdEt18BBnARARE" POwWder

d th ctive icles, . the surf ace 0 t he copper
L3m32$ 1?5 s €£gﬁé$ho§#g¥§§ ﬁﬁe cg?aﬁnggﬁlB%?t?saP§u§uﬁnff|cuIt to
obtain. As nenséldexisaboWbennsilver pewderaissusedpas thectrically

conductive adh@fé&éfiéﬁif §8H&u8$£$%0 é#' 1350#? E@%ﬁgéi?Féé pgrdifficult

to avoid 20 rlca ticles
when fabrlcaI|R@°Ph€maﬂﬁb F@eESiIYersbéténgéx9¢§uE$ywhenftbelsiiveprevent
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t he- opposing sgts o thi.s. aggregation

e of l.
probl em part|§%I5?% ﬁéeﬂrtkgsﬁl?9ﬂ¢?°€§V1ty between the part being
attached by the solder and the circuit traces or pads.

When éopper powder is used as the electrically o/
conductive particles, the surface 6f the copper powder
15 may oxidize and a stable solder is thus difficult to
' obtain. :

As mentioned_aboves methods using anisotropic
electrically conductive adhesives also incur
difficulties. For ihstance, it is difficult to avoid

20 aggregation’ of the electrically conductive particles
- when fabricating the.adhesives. It is also exttemely
difficult_to prevent re-aggregation of the particles
during the bonding process used to connect the
opposing sets of terminals. As a result of this
25 aggregation problém, particulérly when the circuit is \J
~ extremely fine, it is difficult to totally eliminate
short circuiting with the neighboring terminals.
The:efore a thorough inspection for and repair of any
defects in the products is'sometimes necessary after
30  the cornection step. Further, the anisotropic
adhesive requires additional steps. For instance, if
there are many parts which requlre bonding onto the
circuit board, it is necessary to transfer the
anlsotropic electrically conductive adhesive from a




extrenely fine, it is difficult to totally elinminate short circuiting with
t*he nei ghboring termnals. Therefore a thorough inspection for and repair

: of any defects in the products is sometines necessary after 30 t he
connecti‘sx step. Further, the anisotropic adhesive requires additiona
steps. For instance, if there are nany_pgrLs whi ch require bonding onto the
circuit board, it is necessary to transfer the anisotropic electrically

‘conduct i ve aeepdXCei {48 ach’arbd’ Ebunibhh! Ba88CiT1°Re! Qrblct Par

W || be attached. I'S al sO necessary t sive fi € shaped to

-match the Sf@PféCﬁléaehééééség%“€%§E éga ag&%spbé'f?gmabbaehﬁieaTEhststep

not only requires nore tine a , s difficult to autonmate.

Even nor eovigdtch hehénshapé coectRbeakbaceb! ¥hiendenkl partdidinvee tend to be
opaque due to the presence of the conductive particles. That opacity causes

a difficul tapeadhed W Thishgtapefbteonlyopagulires nbeepeime and worik)e heat
press/ bondi ng 10 process of the parts, particularly when the circuit is
extrengly fbuke is @iffbcult te, atbemater e, Ewenompreover,t kthe i nvention to
elimnate the flaws of the abovenenti oned technol ogy. One aspect of the

i nventi on panisotxopici etectricallyieonductivesadhesivesstende tivabeng
thereon an electrically conductive circuitry formed of an electrically
conduct i ve *Paee| dnenteothei pragencghofcthesrendustivenpastdelescal | y

conductive particles,or powder, whereiin said circditry has term nal pads:
which are CERAF OPRGIEY: PRUBeR,9ALEFIoIE probiencHikh Eheuprecise

particles o) pouder, and PYo2,385008nk 28" ¢RE Adak"edk)B8nAlNE" Ve
— 10 - process of the paits, particularly when the circuit is
extremely fine in pitch.
It is, therefore, an object of this invention to
eliminate the flaws of the abovementioned ﬁechnology.
One aspect of the invention provides a circuit board
.15 comprising a substrate having thereon'an electricélly
conductive circuitry formed of an elect:ically conductive
composition containing light-curablé resin and electrically
conductive particles or powder, wherein said circuitry has
U terminal pads which are covered by a first layér of
20 electrically conductive particles or powder and by a secqu
layer of an insulating adhesive, ﬁherein s;id adhesive
covers at least said electrically conductive particles or
~ powder and said terminal pads.
It is also an 6bject to provide a printed circuit

25 board which can be interconnected without the need for
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covers at |least said electrically conductive particles or powder and said
termnal pads. It is also an object to provide a printed circuit 25 board =
whi ch can be interconnected w thout the need for -5- sol dering-or using

ani sotropic electrically conductive adhesives. A second aspect of tRoe

i nvention provides a nethod of fabricating printed circuit boards, the

nmet hod conprising 5 (a) fornfn® ®n a substrate a circuit pattern
with an electrlcabé¥ conducti ve co 05|t|on containing a light- curable
resin and ef T AjhN iandspkropice elpctrisally wenduagtive circuit

pattern has hgﬁ? %% pads (b) shielding the termnal pads in said circuit
10 patterﬁ 3 SBSlng the unshiel ded portion of the circuit pattern to
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ads: () TREECERINS P el S .cht%’?%%%*?%%hg?éﬁr?%?ga. d

unexposged term nalcagads goring o2 A s g and
electrically condtgc?l?l ve partlcgl es or po r adher ed éibfte ﬁer ez(.)lg fﬂ?h an

i nsul ati ng ashediectrivadly lcondudt e t&lﬂnpﬁmﬁihtééﬁi:é‘fﬁi dg i‘ﬁ Heli ght
and/ or heat after either Step (d) or (e). Another object of hi s venti on
is to provi darableyelesin s @lectmicailye doniuct Beé rﬁiﬂ:ﬁi@ﬁéésoi‘nd ot her
25 circuit boards to a printed circuit board. .

powder, wherein the circuit pattern has terminal pads,

(b) .shielding the terminal pads in said circuit )
10 pattern and exposing the-unshielded portion of the circuit e
pattern to light to cure said unshielded portions, .

(c) scattering electrically conductive particles or
powder onto the circuit pattern whereby the particles or.
powder are selectively adhered to the unexpdsed terminal

15 pads;

(a) removing conductive particles which are ndt
adhered to said unexposed terminal pads;

(e) covering at least said terminal pads, and
electrically conductive pattiCles or powder adhered Q_)

20 thereon, with an insulating adhesive; and

(f)' curing the uncured tefminal pads with light
and/or heat after either Step (d) or (e).

Another object of this invention is to provide a
novel method of interconnecting electronic parts and other

25 circuit boards to a printed circuit board.



A third aspect of the invention provides a nethod of connecting a printed
ctrcuit board to electronic parts or other circuit boards with term nal

»pads, the method 5 conprising fabricating a printed circuit board by the
method of\the second aspect wherein step (f) conprises:- (f1l) aligning the
‘positions of the term nal pads covered by Z;id I nsul ati ng adhesi ve -so t hat
said termnal pads are aligned with the tef®i nal pads of the electronic 10
parts or other ci r Gyl froma,side of either the

termnal pads of sd 'cﬁt&#)f%[ﬁgp%%??#;g%? {t']ﬁg‘g%‘ggﬂ{‘nHF°ﬁ_§£§oF ugthod of
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the circuit pattern an sali
[ | ati aasd ' ' [ d i bgd_h ' like th
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electricgl |y duslding PabPiedttnga' Prifited UBSEERLE pERRE' BY tne (N°

circuitry is forned by a network o m nal pads and traces cﬁ are

| nter connect agetitsd roflUthé sedond { #5pese! whafein' 8tép’ (BY EBmptligeRYLPOSE
of connecting the circuit to electronic parts or other cwcw? 5

boards while the i n{fX)oraleidnimng ttife gositieris ¢ 0Sise PEEERiNAL DpaRSS t o
ot her term nal pads which mght also have a part or board attached thereto.
The confi gur overed bhesaid cimsulbating dadhésive serthati sadistesmihalhat
additional electrically 10 ) conductive partd cles or powder can be
adhered to tRadsrare Aligned mith sthecterninabnpadsubfit thg ellectronic

10  parts or other circuit boards, and

N\ . (f2) heating from a side of either the terminal pads
of said circuit pattern or the terminal pads of said
eléctronic parts or other circuit boards, to connect said
terminal pads of the circuit_pattern and of said electronic

15 parts by means of said insulating édhesive.
The printed circuit board described herein, like
those boards available in the past, has a printed circuitry
formed by printing an electrically conductive substance on

to the substrate. Generally,



can be subsequently coated or printed on at |least the'electrically
conductive particles or powder and the term nal pads. Optionally, the
entire surface of the 15 circuit ttern can be coated wi'th the
_insul ating adhesive. As nentioned above, the printed circuit board&wcan be
fabricated by the followng steps: (a) formng a circuit pattern W th

term nal pads 20 on a substrate by usi'ng an electrically
conductive COﬁnescﬁ.rcaiert disnifogmede by aCc AetwoeknaEc teraipaldpadsnd | i ght -

bl t th ft 25
Chi arding tneabls BFAGes iRhc  RER. 1iepRtophottell Y abl rulii e, il
el ectrically tenmﬁnalvpaﬂsrarelioruedpﬁntethenpuhpossenﬁocennauﬂﬁunal pads,
(d) coveringegl Eigéhikh%otEﬁEgﬂéonﬂédg p QQher m&rcuit are
covered by the el ectricall Ive partrcleées of th an
i ns®l ati ng adheards whide( &)!ec éntngcpnaesﬁéngesrpsﬁm FONNESEs those | i ght

and/or _heat aphptsChiBbatiePtoCbeher( thrminal! padi Gheth( Wimeurabl o
conpositions are suitable t-curable resin used for formation of

t he electrlcaF1§°cBﬂHGcPlPér$oﬁﬁo?PPg nathacheg EheretQe conductive powder

can Fe any F g Fheﬁﬁbﬁfﬁghr&t%bﬁcbflenbl¢feeﬁdtcbbltdﬁd&&blosﬁpepifip

netals are |i te a el ow egleli c | osition is

preferably sc Eﬁﬁiﬂrﬁﬁtg sgnggcg §B§%t§§F%%§8h¥&r§?§g§%F§§ﬁﬁ pattern having
10 conductive particles or powder can be adhered to the

terminal pads and is such that an insulating adhesive
can be subsequently coated or printed on at least the )
electrically conductive particles or powder and the o
- terminal pads. Optionally, the entire surface of the
15 circuit pattérn can be coated with the insulating
adhesive. . ' |
- As mentioned above, the printed circuit boards
can be fabricated by the following steps:
(a) forming a circuit pattegn'with'terminal pads
20 - on a substrate by using an electrically
conductive composition containing
electrically conductive powder and light-
.curable resin material,
(b) exposing the circuitry to light after
25 shielding the terminal pads of the circuit ;;
- pattern,
(c) adhering electrically conductive particles
or powder on the unexposed terminal pads,
(d) covering at least the terminal pads, which
30 are covered by the electrically conductive
particles or powder, with an insulating
adhesive, and S
(e) ,curihg the uncured terminal pads with light
and/or heat after either step (c) or (d).
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tréces and termninal ‘pads suitable for receiving 10 el ectronic parts
or other circuit boards. Materials. which at® suitable for the circuit board
substrate include, but are.not linted to, polyesters, polyinides, and
epoxies (KB-4). In step (b) the printed circuitry is preferably 15
cured by exposure to_ WV llggiehaVIn a wavel ength ipn fhe range of

200- 600nm Sui t abl e SPHHFERY Fléﬁv TERrable cGompesikians AYe yry vapor
arcs, fl uorescemitwvs fathtnéomjmueumu Pésintusedoter | ight, argon

and xenon, ol on | SpSe 1 ba"0F e RS E0% PPy eonanet IR SORBRLEISHT
factors which |imﬂstbptha)l|thecuonﬂuetivslpnwdeﬂ cancbe yamy of | i ght

sourcg. and {he, s FEEc NEIMBEPILRELY | GBhaROLIGE AOCafL" BhECEIROS (i on.

G ven these 25 ar ane e able to

sel ect the appregfalscarepbisted:later sbelew: i JPhel elestrieabl¥erni nal pads

of the circuit I eflg égiﬁ@#f i needi Ng step
(b). To shleléﬂ?hg@égﬁﬁé %§H6b§btf$ﬂ fs ﬁﬁ@% MH?%%Q%+J§€Sn|Ight in the

wavel engt h rang%“% rﬁ%ﬂtﬁ%ﬁﬁet?sfgmt%b?brc'ﬁfﬁrﬁﬁﬁ?ﬁ%e‘&g 198re used 4 n

the exanple il Iwaéeéednaetermhm pad!ersailtﬂbm £ :bscensvﬁhgs well. In
stepséc) any thl c_el ec r ca I %I ve such as Ni, Fe,

Sh, Nb ﬁﬂnlﬁ% ?ﬁ ¥§®§ %&r% hese monol i t hi ¢
met al s, conp03|tes dMatenxalsnmhﬁchyﬁms aiitable ﬁmrmthekmrramths can be

used as the el qoirigaliysPrate inc1G8RIUBLE Er@¥dt Ol fififéa POSTer

El ectrically non-
polyesters, polyimides, and epoxies (FR-4).

W, In step (b) the printed circuitry is preferably
15 cured by exposure to UV light having a wavelength in
the range of 200-600Bm.Suitable sources of light
include carbon arcs, mercury vapor arcs, fluorescent
lamps with phosphorus emitting ultraviolet light,
argon and xenon-glow-lamps, tungsten lamps and
20 photographic flood lamps. The time required for
exposure will depend upon a variety of factors which
include the light curable resin used, the type of
light source, and the distance between the light
source and curable composition. Given these
25 parameters, one familiar in the art would be able to
“select the appropriate exposure time.

As mentioned above, the terminal pads of the
circuit pattern will be shielded from exposure to
light during step (b). To shield the pads, any _

30 material which blocks light in the wavelength range
described above is suitable. Aluminum sheets were
used in the example'illustrated below, but other
shields can be used as well.

In step (c), any monolithic electrically




conductive materials such as glass or plastics plated with the

af orenenti oned netals can al so be used. The particles are preferably ) -
applied to term nal pads on the circuit g?ttern by spraying. 10 _
Ther mopl astic resins and heat-curable reS#tns can be used as the |hshlat|ng
adhesi ve used in step (d), provided such resin material exhibits adhesive
properties mhen heated Exanpl es of such thernnplastic reS|ns I ncl ude, but

are not |lim acr, yners,

st yrene/ but adi ene co JVil mr?étras?' %“%girxé%zk‘gle reé{]c é’ FH'h S étg'*iolymars
pol yvi nyl foRgal P&n@rpawamldensesarhgmst It‘PC thiese mmam ns can be
used al one opetR13, nk%ﬁ?? S Q&@g

comer ci al | yhaval }gjsetste\rgir?g n i sn{\af&lef)n grs%f%rom yo Bosekl K. K
Pl asti ci zer shoRpedddh b&nt‘ﬁ‘%’g the- plectrieadd¥ oxi dants nay
besadded as uahauc&w@ fpﬁﬁ& Ipaﬁidei-' ngm@%t&iml no=h as 25

rosin, hydrogenate r05| an Ielc aci | fied,rosin and
the Ii ke; g lmf?;t t;ﬁi?ng%s ® OFu ?gﬁ'é;eﬁsi ns and
the like naywé.ﬂ:hothe afmemeﬂﬁianed(mqﬂaas cfamaasocdueallised.esim i ncl ude
epoxy resins e §@Hh 0 l.& resins can
al so be usedpmn@i@p XI ng hlge qt%herf%op?le ilncalr gild%g&

di scussed ab&he, qm@wittsmaéxﬁargi yhepraying.cither coated or printed on the
whgl e surface of h‘h@rﬁo?l Wit 107 e ifhs ‘&hdahe'a%a-'&hr‘é'blbhi'és%iﬁ Rdn pads

10uhere the gl 2 53 che TratTatihe dahediVe Sl 1 atep (a),
provided such resin mater:.al exhibits adhesive :
properties when heated. Examples of such ‘ _ o
' thermoplastic resins include, but are not limited to,
15 polyester polymers, acrylic copolymers,

styrene/butadiene copolymers, hydrogenated products of
these copolymers,ipolyvinyl formal and polyamide
resins and the like. Those resins can be used alone
or in a mixture of two or more of those resins. A
20 commercially available polyester resin is Vilon 30SS
from Toyo Boseki K.K.
Plasticizers, crosslinking agents, anti-aging
agents, and antioxidants may be added as well.
Tackifying agents including rosin resins such as _
25 rosin, hydrogenated rosin, ester gum and maleic acid- \;)
modified rosin and the lzke. petroleum resins; xylene
resins, and coumarone/indene resins and the like may
also be added. Other examples of heat-curable resins
include epoxy resins and phenolic resins. These heat-
30 ~ curable resins can also be used alone, or by'mixinq
with the thermoplastic resins.
As discussed above, the insulating adhesive is
either coated or printed on the whole surface of the
circuit pattern, or at least on the terminal pads



are attached. However, a-nethod may be adopted whereby such insul ating
adhesive is forned separately on a supporting substrate and then is
lLani nated onto 5 t he surface of the rcuit. The uncured term nal
pads: are tlagn preferably cured by heat or ’{;1 The above-descri bed
printed circuit board allows one to use the follomdng met hod of
I nterconnecting the 10- circuit board to electronic parts or another
print ed C|rCU|twhErEStheaeldgﬁmuSﬁﬂdgahﬁmauctipélp?@é;&légubk ?@?@@ﬁ S
fabricated b | be t he 0.0 I s descrl ption
Next, the te?nf%g (q*ﬁgE%%dt % fﬂF i’n % &PtﬁPgd“BVrkﬁ pdgBLed are 15
allgned p05|t|oﬁhﬁ§eb§bsumhtinhulaaﬁhgcadhbsuhe issﬁgnmedgsephratnay
contacts the te a p (o] n

"E“eét ey poring, Sgkistiatel by theh 36C1h51 BREBATBRER", ..

Subseqguent |y, ea e 1Is pres
of ong of the t&h8i FArfpges ofothe circuﬁ-&-press bond the two surfaces by

heating the insulati 'I'ﬁeaﬁh%%hréa tBrmiRal Baaeedﬁéethéﬁepféfe&abgﬁl ly
conductive particle ﬁng w& Btare adhered and |1 nhobi[1zed"on the
term nal pads oFuFﬁé gyl 3% OF: doard pierce through the insulating 25
adhesive to form an Fhecabova-descedbedoprintedt 8frtalti BoAPdAOAL11BRs

el ectronic part g

f
the circuit boargefg r?ggfigﬁefgﬁggghggs%éggggrggoégégfﬁgﬁgggtgpgcﬁﬁﬁy
condd®tive partfdreyisr bpardetoaedegtinonic pautsnovbahothersprintedel y only

on the term nal cRpeaiel, t?&rﬁtrcﬂht EEEEEHd ?P@e tg fiﬁﬁ&&oa%fcﬁgﬁts or

?gf;?ﬁafopggscg gggée g?%gpggcated byec;;o?agadechEbedcggngg;e
W, beginning of this description. Next, the terminal
- pads of the resulting printed circuit board are
15 aligned positionwise so that the surface of the

insulating adhesive contacts the terminal of the
electronic part or board to be connected.
Subsequently, a heated metal head or the like is
pressed on the rear side of one of the terminal pads
20 to press-bond the two surfaces by heating the
' insulating adhesive. By this procedure, the
electrically conductive particles or powder which are
adhered and immobilized on the terminal pads of the
printed circuit board pierce through the insulating
25 adhesive to form an electrical connection with the _
s terminals of the electronic parts. An adhesive bond
'  is also formed. _ - . ' _
As a result of using the circuit board
fabrication method described above, the electrically
30 conductive- particles or. powder are adhered and
immobilized selectively only on the. terminal pads of
the circuit pattern. Thus, the electronic parts or
boards to be connected can only be electronically
interconnected at the terminal'pads of the circuit
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11. pattern and -no interconnection will exist in the regions other than the
term nal pads. Further, when the whole surface of the printed circuit board~
is covered with insulating adhesive, the printed circuit 5 » board >
has - a significant advantage in that it dogk.not requi re the additiQpal
treatnent of the circuitry for npoisture proofing, insulati'on, etc. Oher
advant ages of this invention are listed below 10 (a)

El ectroni c pgsdee&dy g)ﬁdcri@élniﬁgepgo f’iéﬁ't\gﬁfié’?ﬂf.m &i mpl e heat
press techni que and avoi ds using solder or aniso- tropic electrically

conducti ve adfREIQRS okhsr Thhan the jberninabipadmyt Eurther; iehene 15

ol oned more e wnle SErface Of She rinten Circdlt Beard 8 °h can be
al i gned nore easi an rocess of _nmounting or

si rrgl ified mkfé%vi%%%a‘f’eﬁhtg“g‘hg‘%f%ms_ ¥e. the printed °f1_’°'é£’6ps |
redui r ed V\/nerbasﬁ'dlg\miaosimitie&mbtadv&ﬁtagfctwwhéwei.ﬁmvaﬁt Atn t
exanpl e of thi ' ' i [ ded.. [ r OMi -@ E? ustrate
t hen}onvent i orr#%ﬁﬂ%@;%?%%?%ﬁid!e%é&fﬁfﬁ%%eé: t%‘%e‘?ﬂh@g |#1H" t he
scope of 25 moistureproofing; oinsmlation] #%e. which follow. Exanple An
acryl at e- based solg@gdq %,ﬂég&sf& 'ﬁ?isﬁ"’oinventio#\éfé”f%@??' ectrically

conductive c%ﬁgosition was used”to forma circuit pattern near circuit
traces. The tBf¥¥ess of the traces were 10 nicrons, the widths were 0.2

mpo t he di stances (%} WeETedétr¥onic parts can be mounted on the
: printed circuit by a simple heat press
technique and avoids uéing-solde: or aniso-
tropic electrically conductive adhesives. o
(b) There is no risk of short circuiting the
15 adjacent terminals of the printed circuit
board. o
(c) Positions can be aligned more easily and the .
process of mounting or interconnection can
be simplified when compared to the alignment
20 ‘steps required when using énisotrcpic
) electrically conductive adhesives.
An example of this invention is provided below.
It is provided to illustrate the invention but is not
intended in any manner to define or limit the scope of
25 the invention or the claims which follow.

Example

An acrylate-based solventless silver filled
30 UV-curable electrically conductive composition was
used to form a circuit pattern of linear circuit
traces. The thickness of the traces were 10 microns,
~ the widths were 0.2 mm, the distances between the
traces were 0.2 mm, the lengths of the traces were
35 5 cm, the width of the board was 3 cm, and the number
of traces on the board was 75. A polyester film
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‘traces were 0.2 mm ‘the ltengths of the traces were 35 5 cm the
wirdt h of the board was 3 cm and the nunber| 2f traces on the board was 75.
A pol yester. fiilm havi ng a thickness of 25 mcrons was used as the
board' s sbhstrate. The circuitry was fornmed on the substrate by a screen
printing technique. Prior to exposure, termnal portions of the circuitry
traces 5 hawing ri thickness: ofoRE BAGKOBRS WAE nsedcdsctheyitry were

éhielgedtwﬁEgka%ga?au§1%ﬁbhtr§he.ﬁtgafi61beg%é féiéhzarﬂéaoaa?ﬁherl30
seconds to rinter el J- : e _renmovin al um num
foil, BeIIpearl'ﬂpggﬁaﬁﬁcggl9pF&FgﬁanFjﬂégnﬁaFFF%Pég“TO prior rom
Kanebo K. K., meexpeann;edtenmihalspbtaiensfofhehprcmreditrycptacesg thg ]
unexpgpsed term | ORgS e artijscl e n.of oar y
'vibragion. The ﬁga?§9§é§ ghgﬁEégpgégg %éagvsgnvﬁétﬁsgﬁééscg?EPEe er m nal
portions where vearet 8bieddedr with aluminumafoiihedThe edreuitoboardm of
"Vil on 30SS" po§ﬁgs£ﬁénrgﬁ?ﬁggaﬁgF}osg Fgégha?KFﬁ.ot epgLegd gaparately and

| am nat ed under iat ont o e surface o us-aCEU|red printed
circuit, to obtBFinkeprMaded Jo2000. After remoying therAIURLIPUR ¢ board

was then testedféfl,cBellipeael NosdoChivkel-platedupblghnes purthelesst
desc 6bed be!om/ ghg OL # e Egrninal portLona 83 Lﬂg C|rgU|tré o?éalned
abo was allgngﬁ Bi Kang 8a¥ recVFFEaFP§ ys EHRGAES 5_ Prinal s
whi ch were fornpdinted eigtuit phdt theAunekposedr terminadrpovtions.t hen
aligned with a ﬁQBBE% ﬁki-f%&e{s%&aalshéﬂ%dbfka{:ﬁg)bBé‘i‘h”Byt he same pitch
as the conductive materiral 1 n-the
vibration. The board was then exposed to UV on both
N\ ' sides of the terminal portions where particles were
15 attached. | o
A 20 micron film of "vilon 30SS" polyester resin
from Toyo Boseki K.K. prepared separately and
laminated under heat onto the whole surface of the
thus-acquired p:inted circuit, to obtain a printed
20 circuit board. The circuit board was then tested for
electrical ‘conductivity as illustrated by the test
described below. | | B
One of the terminal portions on the circuitry
bbtained above was aligned with clear electrically
25 conductive terminals which were formed onto a glass
| plate. Another terminal portion was then aligned with
a copper circuit terminal (gold-plated) having the
same pitch as the conductive material in the
_ circuitry. The respective terminal portions were then
30 heat-pressed at 150°C for 15 seconds using a bonder.

The resistance of individual terminals of the
circuitry and the copper circuit and the transparent
electrically conductive circuit respectively was each
less than 30 ohms, and were each considered very

35 stable. '



circuitry. The respective termnal portions were then 30"

heat - pressed at [err] for 15 seconds using a bonder. The resistance of, ”
i ndividual termnals of the circuitry and t and t.he
transparent electrically conductive ci rcw tIMHmelmﬁlm(nM each “wéss t han
30 ohns, and were each considered very 3 ¢ Lst#b 13. CLAI M
S 1. Acircuit board conprising a substrﬁEe havi ng thereon an electrically

conductive circuitry formed of an eIE E l gl'y conductive conposition
conta&ging k%ght- 5 curable resin cal 'y conductive particles
or r [ d CL t h ] d db

fi rg? I :yer o?rg: 1 % ca?‘r: rC#%r%’#i%&géﬂgﬁkgsgoguﬂp%ggtarﬁaggyl ;esecgng
EIRMPRE 1 R éfé'ééﬂéa}i‘geé%&uééw 2dgshiB-oOBEReRl gecal sal d

10 electri rve par | esor er an d termnal pads. 2.

A C'rcu'tlmﬁiékéfiﬁgfﬂg. ﬁééi@élfoﬁg tﬂoﬁabgnﬁhiﬁibbciﬁbﬁt@ondUCt'Ve

particles or ectrlca uctlve nmetal, a m xture of
di fferegt L&h:éﬁae &L Ph Sanareﬁééﬁiicamyycaﬁaueewhcpareimw ol plated

with an electrically conductive netal A circuit board according to
claim1l or Zglaovvﬂlé*fﬁlméﬁéﬂnlBaﬂhaéiﬁCumdbyshas termihadr padisawhich egien or
a heat-curable resin. 20 4. A circuit board accordlng to claim3

wher ei n sai ccoverédtbyngaafibestviaygerpofseleatpicaddyecondsictive A net hod
of fabricating printed circuit boards, the nethod conprising
particles or powder and by a second layer of an insulating
adhesive, wherein said adhesive covers at least said
10 electrically conductive particles or powder and said
terminal pads. :
2. A circuit board according to claim 1, wherein said
electrically conductive ‘particles or'powder is an
,electrically conductive'metal,.a mixturé of different such
15 metals, or €lectrically non-conductive material plated with
an electricaily conductiﬁe metal.
3. A circuit board according to claim 1 or 2, wherein
said insulating adhesive is a thermoplastic resin or a
heat-curable resin. ' | ' ;;/
20 : 4. A circuit board accordlng to cla1m 3 whereln said
1nsu1at1ng adhesive comprises a polyester resin.
5. A method of fabricating printed circuit boafds,
the method comprising

(a) forming on a substrate a clrcult pattern with

25 an electrically conductive composition containing a light-
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(a) forming on a substrate a circuit pattern with 25 anelectrically

conductive conposition containing a |ight- curable resin and

el ectrically conductive particles or powder, wherein the CM’ ' '
has term mql pads, (b) shielding the term nal pads in sai 'mwu”"maw%” )
and exposi ng the unshi el ded portion of thﬁ circuit 5 pattérnctot|ights

cure said unshielded portions, (c) scatte th electrically conductive -

e LAl e e A e e
(0 TR Y A ET A O S
conduct ve parc] 95,07 BRYTAIAP N NISAN, g 0 siHIHABE

and/ or heat ah@erf b e'i}p%%i(x@ e (MshikldedPicH oPrestécwit
printed circuit board to el'ectronic parts or other circuit boards with

t erm nalg pad@ath;wgtigrmmd e feriid agishielied ipdrtions cuit 20

board by the method according to claim5 wherein step (f) conprises: - (fl)
al i gni ng the positi(e)s scatitering Elettriad Iy worsdbi veaiphrticl es | o
adhesi ve so that said termnal pads are aligned wth the term nal pads of

t he el ect ronpowgier onta the citrewit ipatfiermotheisbykthe particlesiong from

a side of either the term nal pads . :
powder are selectively adhered to the unexposed terminal

pads;
197 10 (4) removing conductive particles which are not
adhered to said unexposed terminal pads:

(e) covering at least said terminal pads, and
electrically conductive pafticles or powder adhered
thereon, with an insulating adhesive, and

15 (fj curing the uncured terminal pads with light
and/or heat after either Step (d) or (e).
. 6. A method of-conneéting_a printed circuit board to
electronic parts or other circuit boards with terminal
U pads, the method comprising fabricating a printed circuit
20 board by .the method according to claim.5 wherein step (f{
comp:isés:-- | | _. S |

(£1) aiigning the positions of the terminal pads

covered by said insulating adhesive so that said terminal
- pads are aligned with the terminal pads of the électronic

25 parts or other circuit boards, and
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of said circuit pattern or the term nal pads of said el ectronic parts or
other circuit boards, to connect said term “w '“H Illt circuit pattern

and of said electronic 5 parts by neans g adhesive.” 7. A -
met hod according to claim®6, wherein in step Lsand sneating isgeplied-
‘by a heat press. 8. A method according to _claim5, or 6, wherein said
electrically conductive particles or pohﬂﬁ Is an 10 -electrically
conductive nmetal, a mxture of different such netals or an electrically

non- conducti ve néf%)ldheﬁtémedfnpnhaaﬁléﬁeefrEéﬁhpy thedterminalep@ds o
Create electr|Cf ndugti vit 9. A nethod according to claim5, 6, 7 or
8, wherej refssa Qa‘r’gr?“ ] EFF%Qr&dHESH‘S terminad, PAds Af &aikin or heat -

3o oo RSB B S B R B e T
SR o S AR B A R
A Bl by R S, e 2, o
herei nbefore desgrigeflethod according to claim 6, wherein in step
(£2) said heating is applied by a heat press.
8. A method according to claim g; or 6, wherein saiad
~ electrically conductive particles or powder is an
10 electrically conductive,metal, a mixture of different sucht
metals or an electrically non-conductive material plated
with an electrically bcndﬁctive'metal'td create electrical
conductivity. h |

9. A method aécbrding to claim 5, 6, 7 or 8, wherein

15 said insulating adhesive is a thermoplastic resin or heat-
curable resin.

10. A method according to any one of claims 5 to 9,
wherein_said'insulating adhesive comprises polyester.

11. A circuit board according to claim 1 and \_)

20 constructed substantially as hereinbeforeudescribed.

12. A method of fabficating a printed circuit board
according to claim 5 and substantially as hereinbefore
described.

13. A method of connecting items to a circuit board

25 according to claim 6 and substantially as hereinbefore

described.




