1 CONNBGFOR The present invention relates to an electrical connector, in
particular, a high density connector of which the contacts are formed by
plating. 5 Wth increasing density of electronic devices, the nunber
of contacts of circuit board connectord ioaded on a circuit board is

i ncreasi ng and beconing nore dense. Generally, such a circuit board
connector conprises a first connector g@jﬁm-ﬂm resilient netal cont acts
and a 10 second cgﬂnector nonresilient-neta nt.ac Anong

ich h
these, the second cofifiePEGPER I_gﬂﬁ%a?sﬁ?%nﬁ? AFSRam 8% & 88 By “& rrbl ning a
ri gid housi ng medaegtoirnsdhapangicetan, andiginydensitysiconasctont of

contacts. The %&‘éfha@.hﬁr bBﬁtH@EBOQerféﬁﬁ‘eé%P N &qmaector may be 15 (1)
an insertion nmethod_in which contacts formed by stanpi,ng and/or formng are

fixed in aShousing Bythr éE‘gFﬁﬁsngs‘?l%’b%’r% P SLIESHROES ARVEFeSn £HE
housi ng; or (2nuabernpé&ctbanandsdofgehedinitd baanmhiconnelet ozeniaatiedf onned in

the same menner a3 63er bBadyl ot Rectoleanl NP becdifinioPARkel BadoLN the

nmold into WhIChIn atin re5|n|5|n¢ecte o fiX contacts 1 n.the
housi ng. Furth@leﬁi’éﬁ?fél15.’no§lf’}61‘1 BoRKECEDF RRANE KAMEGHEINEORBE 1P8SdAr ected to

a net hod of anchifsltoaoﬁabdt@rr thbhdﬁa@ Ceeif1 MM C nddthe sohtaeesi anpaatly

covered wi.th a netal etc Mbl.ded .| nt onne n Devi ce,
ot onf ter 0n 1 8RRrE) 2orREcEaR. ShofH nft ent e NG, Bt Rt ShBERCSAr o h
doubl e nol ding i s pémbognbteast hthheS¢@@md1 ,cogiiiagtQansacoayensianaddy and
the resin, whi %Jang%a@ehraacsgt cBﬁ@’ihDﬂ? @%éﬂf H&is%'ngcﬁﬁhlen%f' s forned

e

only on 30 the resin which’ can | at1 ng., The con ector manuf act ur ed
by usi'ng such & ALHGE KEFETNRPR o’Ha’? ‘g‘? %’gle‘(?nitn nESBERSLENt

Publ i cati on No.Th2 #@bdfacEugungsmébthaddofl 6 teh e ddmel rummka:ctburr may peocess
of such a nnegt,or. r ting, is
ffsg 44H)0%n 1P%§Et16 ﬁétﬂ%"‘ﬁﬁ&\}]ﬁé}] t ? Cr’s Forfkl B

nol ded to rman insulating ase 0SS sectioh is
appr oxi mat el y &taapingyapfderTioraprd arRfixed do @ hawsdRIc Ry accept
plating, is nolpdedsingt be aaappm/ngr oy eSordficted dirherd ReUltdlel hguBdag;100 to

form contact regl o5 104 (ELEYE8.4foradfl nlbPh P B e LA U

formed in the same manner as described in the foregoing
20 are positioned in the mold into which insulating resin
is injected to fix the contacts in the housing.
Furthermore, another connector manufacturing method
is directed to a method of injection mold circuit device
of which the surface is partly covered with a metal by
25 plating, etc. {Molded Interconnection Device, hereafter
called MID). The two-shot mold method is the method in
which a double molding is performed with the resin,
which can accept plating, and the resin, which cannot
accept plating, and the metal coating is formed only on
30 the resin which can accept plating.
The connector manufactured by using such a two-shot
mold method is disclosed in Japanese Patent Publication
No. 2-78171. Figures 15 and 16 show the manufacturing
process of such a connector. First, a resin, which
35 cannot accept plating, is molded to form an insulating
base 100 of which the cross section is approximately of
an inverted T-shape. Then, a resin, which can accept
plating, is molded in the narrow grooves 102 of the
insulating base 100 to form contact regions 104'(Figure
40 16), and by plating, using a runner 106 as the plating



2 electrode, netal coatings are forned only on the surface of the contact
regi ons 104. Subsequently, by cutting the gates 108, the connector, of

whi ch the conductor patterns are fornmed in the designed pitch, is

conpl eted. 5 However, with the i%creasingly narrower pitch and high
nunber of termnals, the follow ng problens arise in the conventi onal
connect or whi chelsctusskie bymdteel cordtingds @areofforived padlyabnnghe esunfdoaisi ng
and the netal coat S [ t I easd, agl wet,., 1 jtch '
causes di 1iculty tl?lﬁét%oeﬁl};%%trraxts?%ln&gsf " Coubeete a9y hfe’yhg%‘éut%légf as wel | -
as the difficul €82S cHif y tH1e ternnastodot £t yhikd KBEsFABAUFLPX her nor e,

because of Suﬁbhpﬁiiéi"x%Iﬁf@S?om r’ﬁ&ﬂLﬂ’}itCthsi%i@@eﬁogtitE:hseis ébxﬁpletlté'@. g
i ncreasi ng punber of_ tern nals. es .nonuni f.orm ty_15 Ln_t sol dere
surface of The cont APLEYRE s i Gf (O RO ATy etowst oo B ERRGIT Lo
mei ntain the coplamapurienfof Heemuingdrsad ther ffadd owknet berhbers arise
necessary to i nphoMge  EGnPERC] SADN dhRREIdY Yhildh Qs0RRaEOLRt EREN the
desi gned pitch between the c’gnt-act,s. 0. . Now, in.the Cé\se of the
connector to whfPRPIPREIQR-OkHdte r?df%‘ar?é’(lﬁ’@d e Borsingprrddtiet s
practically inpossabl eontads m creductsor tiet tievareaisingayr oarpoveh, for |
exanpl e, O%Iénfgmb £ENea &s’dﬁff‘fézgltélﬁ Vaqgh%éctf%@%%ﬁr e?yeﬁs égﬁ@&éych

doubl e nol 'S I'S because, an i ncreasing narrower pit

the vol ume of t#ed ot RUFEE oS Wolrkaas e Pidddruds¥dinapasenRly | ow of
the resin, whicéfackeptenthais nge tilse ivmeded;. AF@thernoest hpegaties dH8 are
In a single row, e,cond att.e I I I n i ro ich is
30 [ nappropri%‘féelpf%}g ée{.ﬁc‘g]lf’len%cttor}é (r)}'%r%%h& %ﬁ?igt f.%sgufq%g? ﬁo\rl\ﬁe:,%% nce.
the nol ds are riel@iirerdasinhaunker «f termimad sy cayses nanunhfghpity

manuf act uri§g costeh&ossraiesd | surddiee A @dld onehctBetBr eagnEitaYLNtion is
to provide a cannec o:ﬁ%ich sol ves '241}&95 aforesaig grob*}em;. In a
connector on wWh?eH % ett HeTBIRR 158t A9s MRARTBED: bPfed by
t hr ee- di nensi one¢pidza r iy ovf alrirdeiciersd surdasieng Foecbefmorde jpt ebent
i nvention . necessary to improve the precision in position in order

to attain the designed pitch between the contacts.

20 Now, in the case of the connector to which the two-
shot mold method of MID is applied, it is practically
impossible to form conductor patterns in narrow pitch,
for example, 0.5 mm pitch, etc., since the conductor
patterns are formed by double molding. This is because,

25 with an increasingly narrower pitch, the volume of the
contact region is drastically decreased, and the flow of
the resin, which accepts plating, is impeded. Also,
since the gates 108 are in a single row, the conductor
patterns are also in a single row, which is

30 inappropriate for the connector of high density.
Furthermore, 'since the molds are required for the two
resins, this results in a higher manufacturing cost.

Consequently, the objective of the present
invention is to provide a connector which solves the

35 aforesaid problems.

' In a connector on which a number of conductor
patterns can be formed by three-dimensional plating on a
surface of a housing thereof, the present invention



3 features the housing conprising a single resin which can accept plating
and is heat resistant, and the conductor patterns are fornmed to the

desi gned patterns by photolithography of the plated |layer which is formed 5
over a roughened whol e surface of the hdusing. Enbodi nents of the invention
wi |l now be described by way of exanple with reference to the acconpanyi ng
drawings in which: Figure 1 is a perspective view of a plug connector 10

of an enbodi nenfeadfurtdse tiree sents iingy @ompari siBgger eifgle wesxprlodsd can
Cross-sect i onalyad glgﬂ%gc%ahsoaea%f 261 6REne! Ugng OBRE L Sliadt & gur e 1

and a receptacle c ctor ring . contatts, are connected

Figure 3 is a R3Eds \PerGi/lféW"?ﬁ’O\}aonéh& ﬁ‘ﬁ?&gﬁﬁdpaﬁ—\:?‘-"i‘% R¥ction for

obt ai ni ng nul t igecdiitticmapty (de thleuplatedethgerowhftguie fordedure 4 is

a per spectlg/e v&gv% Shoﬁ""u&%e%e@ gg‘o %nr% ¢l of a@%hﬁgug}qp%di ment of the
IS

present 20 I nvention erspec 'VE Vi ew S ng a nol di ng
partly in section f@mﬂmemt@ Q"ﬁJItthlepllélVﬁé?@QPngyléi roe be deseniesd or in
Figure 4. Figungy Gedys ok F@faiﬂiﬁfét W@ hY ir@WesBaWeNgodt Rk UgcdSmpapivgct or  of
yet anot her errbé)dl mant of t resent invention. Figure 7 is a

cross-secti onal B fiti on before the plug connector in Figure 6
and a receptacle corﬁ‘mm 1 il ¢h peaspsptiivg vérwaofsa plegcormeedmai 30

Figure 8 igga peF SREUnpdaitiean %P‘Mh%gp%e%h@' RavEREigRt ai ning multiple
housi ngs of the pl ug7 connector in ure 6. ure 9 Is a crpss-sectional

view of the conditi diBore i raé’c &E’Fi@dcﬁﬁﬁ 8t SRChiORR! AHRY i Fhdthess
enbodi nent of td!mdmruaaﬁmbefmmtum ping @ophegtoenhacFogurahi cindias spring

contacts, are , r n of o
condition bef orclg a receet cﬁﬂfé%(#]o%éctﬁrggchf na; Eﬁ?&hg @Em\_’é&!\’s aid
connecte
15 Figure 3 is a perspective view showing a molding

partly in section for obtaining multiple housings of the
plug connector of.Figure 1.

Figure 4 is a perspective view showing a plug

~ connector of another embodiment of the present

20 invention.

' Figure 5 is a perspective view showing a molding
partly in section for obtaining multiple housings of the
plug connector in Figure 4.

Figure 6 is a perspective view showing a plug

25 connector of yet another embodiment of the pfesent

" invention.

Figure 7 is a cross-sectional view of the condition
before the plug connector in Figure 6 and a receptacle
connector, which has spring contacts, are connected.

30 Figure 8 is a perspective view showing a moiding
for obtaining multiple housings of the plug comnector in
Figure 6.

Figure 9 is a cross-sectional view of the condition
before a receptacle connector of an additional

35 embodiment of the present invention and a plug
connector, which has spring contacts, .are connected.

Figure 10 is a cross-sectional view of the

condition before a receptacle ccnnector of a further



4 enbodi ment .of the present invention and a plug connector, which has
spring contacts, are connected. Figure 11 is a perspective view of a plug
connector of a still additional enbodi ment of the present 5 i nventi on.
Figure 12 is a viewsimlar to Figure 114showi ng the plug connector in an

i nverted position. Figure 13 is a perspective view of a plug connector of
yet a further eg@o j ment of the present invention. 10 . Figure 14 is a
view simlar t Y PLHAG RFesREtpLoyerbipecard 3 Pl i nvert ed

posi tion. Fi gwemnddand wifidr hapesppenti ¢onvacys, SHei dghriedtavent i onal

manuf act uri ng proces; pliug .C Wthy Figure 15 show n n
I nsul ati ng base a?}_ | geu?Lel.f%gﬁggﬁggggEl%evbg%c%ésa cﬁi“*gorcrﬁ%%czt@rﬁ act
regions. In tHE fiftdilngdditicartesrbodinene of cehatprerati on are
expl ai ned 5 ef eimvairiion .t he attached drawings. Figure 1 is a perspective

view of a plug con an enbodi nent . of _the present_.inyention. 20
Figure 2 is a crosgﬁg}é’%{% g%allsv:ae\‘/’vlsw FﬁrglgﬁlﬁdWi%}g% ore $HR¥ Mg
connect or in Fhpumdug sngctesepnasheinveneed gposithiah. has spring
contacts, are connegiRfhe RI3UQsCANRREEBECLiPaSyAep! 48 41%%541%%1111%%‘%0@”3/
of” 2 the plug

housi ng 5 | n dosiiiied SSHHHRG TRPSSNeHbLSF 'S PESeRcoVARLISELt | o 7.
whi ch cort@cts wit Figureng4cdst acvie@2sihibar eceEiopime amnieeivdhng?, and a
sol dering sectdin fiughiickihdct o20hieny coRpErLed g aopipet pads 6of circuit
board 5. 30 The plug _housin 3 s fade a resin such as liquid
-crystal pol yner, Plgls,guﬁ?ﬂsogr,s arg. }gmﬂFéhP?ESMi‘f%s‘{isﬁV@ntSmﬁd@ghat o all ow
ref | ow sol der icogvamt iaing0 - aeaeELStRk Bhi NBro¢&ss deNtaldng (ddRneReiR
0l e surt hces W EARedTs Brokind] apoibnu ity ke o ek CRGI o Hohe
Tecept acl¥® cofhei®g rhegpgogesshefr foumbng cormtere: trageiroes .sur f aces 72 or
rounded surfaces (@l tHROWOL18Wenh0r BRBod ML off G 1RASH- A
‘ invention are explained referring to the attached
drawings. Figure 1 is a perspective view of a plug
connector as an embodiment of the present invention.
20 Figure 2 is a cross-sectional view of the condition
before the plug connector in Figure 1.and a receptacle
connector, which has spring contacts, are connected.
Plug connector 1 has a plug housing 3 and many
conductor patterns 4 which are formed on the surface of
25 the plug housing 3.in designed spacing. Also, housing 3
“has a contact section 7, which contacts with spring
contacts 22 of a receptacle connector 2, and a soldering
section 8, which is solder-connected to contact pads 6
of circuit board 5. '
30 The plug housing 3 is made of a resin such as
liquid crystal polymer, PPS, nylon, etc., which is heat
resistant enough to allow reflow-soldering and also
accepts plating. Incidentally,'the_resin preferably
contains inorganic filler, etc. The contact section 7
35 has side surfaces 71, which are parallel to the
inserting direction to the receptacle connector 2, and
at their outer corners tapered surfaces 72 or rounded

surfaces (not shown) are formed in order to ease the



5 insertion into the receptacle 2. Also, the soldering section 8-has
protrusions 84, which protrude fromthe side surfaces 71 of the contact
section 7 and they are intended to formgood soldering fillets 90 and al so
to 5 prevent the solder fromw cking oAto the contact section 7. The good
sol dering fillets 90 inprove the soldering strength, and at the sane tine

ase the Vi sualngeaneal ioRObubheasgbigrILi bl el mabuoie ddvasnalieri ng

section 8 being sufficient e SO oes not wi ck "onto the
contact secti GeCELoOMhSr RS @rOFFTéS[bPHFr 84 oﬂ’%l@a W‘b"v‘?‘&ﬂee I T ant
function. For dilile ewidaeiess 7}1ab1f6[:h& é4ontactasect ben surdmt eetayeatreent  of

the contacts 22 St I/ 9ARACLR oLB:R01 HPT, ALET 0% Hidh ([N

t he -whol e surface 1s g thennic pl ating,
and then sol d@reyemt rtgleorsqlmrprfetpmnglp 1§ar@n’é@| 'ém coplgrt |S@<‘d‘d§é1the

surface treatnent 9fe e MM1ak$ng2£9h 1608 Qohﬁﬁpﬁ@meat@rsdmmr@

pl ati ng, the cont act sect lon 7 nme | at i t hen ni ckel
20 plating, ShTEYEE, 39%rr & l'b"teygaglfedgbfnﬁt Fﬁﬁe gh%a Bk out partly, and
the sol dering :sm;temo& it whiemedldetrhfidppes . pl B ngo othel snlatbwiinch tin.
However, if t de'd e %gCtsh?ri*l'cieB@lyhthhe”QHQhsoi&ef saslid fgul t to
~gol.d- pl ate part and therefore wno surface of the 25 conduct or
patterns ¥Wis R e SOPEATH EECRGONt RentRPEREPTDY athhg, and t hen,

the whol e surfpmstmglwrmm wirdvigel dn Theozeanecfanctibmas two rows of
conduct or patternsFl n. tlt eef C%r 'Zﬁg?:fto?l ggu__l %ﬂ% gontﬁc& % tﬂ-é‘eét?éf%[cf‘e many 30
h ac

conductor patterns fare right sur es of
t he pl ug housitrpatimemtd o W@Méﬁﬁg 2ghef ERecAHhEr oRPRERRERY diS sur f aces
71 of the contaftgese ﬂatﬁlnl_; Fr tthe I:taglhgt,lsme 3ho§é0@@r££l@etim sur faces

81, side s rfaceseéiZ Q:g’o Ot Lom syriaces gg Q 35k rorru |ons P2 of
sol derin ectl?]ti‘ﬁ“ 35 o RN ® 85r’ff’§ct g0 BhERPE %p?ac 2 cofthector 2
has spring cornthent sd2emgd asfingetcal tdocplasiogppercarrdgd @e. with the
' Also, in case the surface treatment of the contacts 22
of the other connector is gold plating, the contact
‘section 7 is primed with copper plating, then nickel
20 plating, and then, preferably gold plating is carried
out partly, and the soldering section 8 is primed with
copper plating or plated with tin. However, if the
soldering section is not high enough, it is difficult to
gold-plate partly; and therefore, the who surface of the
25 conductor patterns 4 is primed with copper plating, then
nickel plating, and then, the whole surface is plated
with gold. '
The connector 1 has two rows of conductor patterns
in the form of electrical contacts 4. Therefore, many
30 conductor patterns 4 are formed on each of the left and
right surfaces of the plug housing with designed
spacing; they extend along the side surfaces 71 of the
contact section 7 of the plug housing 3, along the top
surfaces 81, side surfaces 82 and bottom surfaces 83 of
35 protrusions 84 of soldering section 8 as continuous
contacts 4. _
The receptacle connector 2 has spring contacts 22
made of metal such as copper alloy, etc. with the



6 contacts having resiliency and conductivity. As contacts of the

receptacl e connector 2 which engage with the nonel astic connector I,

el astoner contacts (not shown) instead of netal spring contacts can also be
5 used. As exanples of the elastoner Bontacts, there are those for which
el astoners such as silicone rubber, urethane rubber, etc. are wapped with
a flexible printed cable FPC on which parallel conductor patterns are
formed, those f&onkiaicts hRMéngarestl beney aid eomdut®ivigel.d, Apl ati num

ni ckel , sol der, Rhtactkeod Eﬁéfﬁéé'eﬂg@aéié | S D8N wrAken! BRA§RGEOL1 PRI Ch
fine wires of g Id,-|rog copper, etc. are enbedded only in one~direction,
top to bottom iHsPPPEIAECIELERIICSHRE sy rodstom@Re SomkachBudPebnnect or 1
I s connect ed toshioenl5instegépbhchetzbemcing dinthlke sceahaalssebki on 7 of

the plug CO@ﬁeCBQ%dl_iﬁsiB§§ﬁ#fgiiékc%ﬁgtéﬁé@%éﬂégIaing%%gtaEhg Fog§£ng 21,
and the contact sections 23 0f the spring contacts 22 el ectrically engage
respectively wi tHOBReioEnWRLER e lnsteners utv@sasid igose wHBbEsRt act 20

section 7 by a wirpithgnackibberandtan £teairipirid aarmeat foBxis1ebt ai ned in
this manner whe | rcuit  boards. 5 are tuyal ly electricall

connect ed t oget hgj;%tlgﬁgﬁrgéié ?%C agrgevglslp?ectqavreaT\}Liegwcﬁgﬁc Srapﬁ’gi:#% 25

for obtaini ng nmare frempdusthgse 3fer vinectplfiigiec pavgdiciles ofi siFvgure 1. The

manuf act uring Pgeeassphtihempl MickONNad1¥ed N FFicdULeel gl spaeealdifg to the
following. First,.as shown in Figure 3, frame 50, in whic¢h plural beans 52
having a cross- §3&tlF8ﬂeoFuPiﬁ%rsa‘%’é @Pﬁﬂ?e e Co EingowirRy 8F 9Pidal i gned
in parallel, isimohdedoppéeng ¢bhe. afr exdiadidessionlyntier bak. dTkecsioa, of the

frame depends oRobheoShHaerah t iﬁw f I 4 AlgS <€ ular with a
side of 100 ~ 158bmﬂoand Fts't%?c ness |é; Iiuhbgjl%tsrén‘gngsstghgggg?ght of the
connector. 35 - WBERsERR RS, comechny dcdSoropreckednsosbhander goes an

et chi ng traat nertcepuatieccongant ) vid bdi@dctqeeens oaolubEogneet c. and
catalyst Lealngily 8BfinbBESr £!EF{MIGRRL N [AY:1y 537 Dkedngut on the
receptacle housing 21, and the contact sections 23 of
the spring contacts 22 electrically engage respectively
with the conductor patterns or contacts 4 of the contact

20 section 7 by a wiping action, and an electrical
connection is obtained in this manner whereby two
circuit boards 5 are mutually electrically connected

. together.
Figure 3 is a perspective view showing a molding

25 for obtaining multiple housings 3 of the plug connection
1 in Figure 1. The manufacturing process of the plug
connector in Figure 1 is according to the following.
First, as shown in Figure 3, frame 50, in which plural
beams 52 having a cross-section of the same shape as the .

30 housing 3, are aligned in parallel, is-molded using the
aforesaid resin material. The size of the frame depends
on the size of the connector, but it is rectangular with
a side of 100 ~ 150 mm and its thickness is the same as
the height of the connector.

35 . Subsequently, the surface of the beams 52 undergoes
an etching treatment (surface-roughening) with KOH
aqueous solution, etc. and catalyst treatment, and then,
electroless plating is carried out on the whqle surface.



7 Then, the whole surface is uniformy coated with a resist by an
electrodep03|t|on nmet hod, spraying nethod, dipping nethod, etc. The
subsequent exposure process is the nost 5 inportant for carrying out a

t hr ee- di mensi onal patterning of the conlluctor patterns. Usually, if the
rising angle of the surface of the nolding is less than [err] and the
exposure is to PRefarthedwitdle Gurtacesist hanfeyRalyscogted swikeh one exposure

with a single Itggi? source Sh%lé| %sgglonl-ig Mﬁiy %@ %ifﬁ:%ttp&rﬁ ds such

a surface that ex ose I MENSI O onnéecior 1 in
Figure.1, erthe@lphen@%m@EQQQh|Q£th1ded into several times, or a single

exposure is carried phé wsh dﬁfﬂprngb pedLEess, 1§rth@5m@é§0|059d 15
in Japanese_Pat ent Public t|on .. .5-188599. which.discloses a nethod to

meke a singPe eXPBREIE Wi ef?ﬁ?ﬁﬁqg SRt RuERFerr §iPeRBLPR3E usi ng
reflectors. In phet@resw®tOEXthﬂande£okapatnethsd | Uspakierretl wiel e

using desi gned gBskiy Hgle of il LArebhe SXPRRUT RoPESASSEs DNad lAiNG the

resist fromthe area ot her t an conductive patterns 4, tThen renoving the
el ectrol essly pP&f e oppRremRPrsiisy 1sete. beaﬁathéﬁ PREDIR Ry 19S g%t on
t he conduct or paﬁé&raﬁn@letémdéhnﬂﬂ}dm@blarenahthoadsthgye Phghiterns 4 are

25 f b trol yt
ormedo éFSé'gé‘x?J;%ldd CaPPeH e 'r”glhscﬁéértﬁgrg ﬁl Yu&h egtrolytic

or electroless platin t1ve nmethod), and S, hnicke
pl ating and goIGuﬁﬁéf¢n@ha%rh¢ﬁ(ﬂaﬂbepﬁéppﬁgdaﬁargﬁléémeb$b?mﬁb#Ye%% are
carried out as predefnné®cor 1 in AilgRiret N EOERBEI @HeOéth)b@uﬁ@nchtlve

patterns 4, each.be 52 is cut d . separated_fro e frame 50, and al so,
Bach beam 52| SSLUEAES StR T ereil SRERG hOEnd PROVAF SORTERFSILS T ar o
obt ai ned. | n thearnbedheryt hysimodusinad Aibhtpbeuhnoesi ngs, cat disclasedl e

mol di ng ands35 jnakggs ﬁé%é“ﬁ&kéﬁ%"#ﬂﬁﬂféﬁt&éhtﬁ6”55419§5§§e W L pl e
housi ngs S|nultaneous hot o] i t hogr aphy, .many connectors. 1 can be
WA 42

" obtained by a sPHPFEC WHhdD s& HABIAE PBRPEVBEE. WIFRA since the

conductive single or plural light sources using reflectors. In the
present example, the last method is preferred while
using designed masks. ' '

20 After the exposure process, by removing the resist
from the area other than conductive patterns 4, then .
removing the electrolessly plated copper by acid, etc.,
and then removing the resist on the conductor patterns

. 4, the three-dimensional conductive patterns 4 are _

25 formed. Subsequently, copper plating is cdrried out by
electrolytic or electroless plating (additive method),
and on top of this, nickel plating and gold plating, or
nickel plating and solder plating, etc., are carried out
as needed. _

30 " After the formation of the conductive patterns 4,
each beam 52 is cut and separated from the frame 50, and
also, each beam 52 is cut to a designated length and
plural connectors 1 are obtained. In this manner, by
producing multiple housings out of a single molding and

35 also forming conductive patterns 4 on the ﬁultiple
housings simultaneously by photolithography, many
connectors 1 can be obtained by a simple manufacturing
process and at low cost. Also, since the conductive



8 patterns 4 are forned directly on the surface of the relatively rigid
housing 3, coplanarity of the soldering connections can be realized.
‘Incidentally, in the foregoing the application of positive photolithography
5 has been described, but al so negatBve photolithography can be applied.
Figure 4 is a perspective view show ng a plug connector 1' as anot her

enbodi nent of theapreasent4 avenfomwed direatilyf enercbe supfiatdeopl tige

connector 1 in ' .St ; 0 t eENSL 4 i
sol dering secti (])-%e%qd:%%ifo%r%iéd oﬂr?l%%lterggr%ua% g’q\%%ngegSSE F;é%%rseMSh%lFsﬁag
perspective vi evFEPR{FFEPRE RARIRRY T iAR%i nilAGLAEPEABEE. hdRisthys for the
pl ug conge;:tor ifbfé@:bt[lﬁgf 4che nppsieindaad don o]ziff @a:rstit:ﬁlfreic phbBolielsgddphy

secti one or t sake j The _di r : Q' rom
the frane 50§i sk&?‘ﬁ%ﬁg ?%r?o%%%&ﬁlot}%%’ %’Qaragsfoor%ﬁg{%%ﬁxgapbgﬁ?r% p%]?%‘?}f}tel to
t he beans 52' betawrdre t3eprbieds 52' and the ends of frane 50' and between

the nei ghboring beanspfiiré Nt ath GleFfdAngd FiedOsnoRPRyi A0s1R@aral lel to
the beans 52'. The manufacturi %grocess of .the p onnector 1' in

] . | ug
Figure 4 i s aboufoRRRStohel act FROTIER FELAGITo5n AECERP BEPEEDE s di fferent
in that the franenedmwonn FAgerdlffersenms devrathehplogt sebneeror thatn when
the beams, o§ whirghidiey 25 cANGUE! | RRIIR! B3 cberAlesf OL e ar €

separated fromthe frame 50', the cutti ngq process along the centers of the
t hrough hol es 855} RTHAMTEL LA dhy Atfe H9Fedsprskhe argHREd YhelRRS -
form ng the arcuate veddwr85 £ qurerspertd veehdReCbhyeingesy abDAlmg t he
pl ug 30 connect or 0 apather eiLgQ ILen f. the S | tion.
‘Figure 7 is a cr%é)g-éslge% II%%% Vi e_véboet e%g'él% Eflognt gf 8%8,{%@15%%%%&0
connector 11 of i giFsuwe ahd tIecideni@ldyl.c ac@AFECOSr 12, ightedshas spring

contacts 223sar esc@eed®Ueor Nendlaithad 1o 1ke-isyTe rakesepeerdice sinbers
are given to the parts corresp néji to. thos 0in Figure E11 and Fi re%5r The
di fference of the ?)I{ﬁ“% n%(gct_ “llr‘-'q'f% q’ﬁaﬂlﬁg 6 “fr Sﬂf"[:hg bPYg c%%#e%t 1
~in Figure 1 is tdwe fdommegd uin holkgment3 geasldiede twakhs béams 527
between the beams 52’ and the ends of frame 50‘ and
between the neighboring beams 52’ instead of rectangular
20 openings parallel to the beams 52’. The manufacturing
process of the plug cbnnector 1' in Figure 4 is about
the same as that of the plﬁg connector 1 but is
different in that the frame shown in Figure 5 is molded
at the outset, and that, when the beams, on which the
25 conductive patterns 4' are formed, are separated from
the frame 50’, the cutting process along the centers of
the throﬁgh holes 85, for example, along the line 54-54,
is added thereby forming the arcuate walls 85.
Figure 6 is a perspective view showing the plug
30 connector 11 of yet another embodiment of the present
invention. Figure 7 is a cross-sectional view of the
condition before the plug connector 11 of Figure 6 and
the receptacle connector 2, which has spring contacts
22, are connected. Incidentally, the same reference
35 numbers are given to the parts corresponding to those in
Figure 1 and Figure 2. The difference of the plug
connector 11 in Figure 6 from the plug connector 1 in
Figure 1 is that the plug housing 13 has side walls 16



9 which are connected to a bottomwall 15. In order to shorten the

el ectrical path of the conductive patterns 14, the conductive patterns 14
extend al ong side surfaces 71 of the contact section 7, along an upper 5
surface 81 of the bottomwall 15, the &cuate walls 85, a bottom surface 83
of the bottomwall 15, and the side surface 82 of side walls 16 as

conti nuous patt eflrisch Ere tdummegitedokeosagbohbeom wall ah®et erIm grder) t® nm

preferably 0.2 S&Qéemf?éﬁ%@&rfﬁaﬁesamreygbhé h@oﬂ&ctmt s 15 at

a designed pitch when tcﬁﬂfgid-'t housi ng 13 i s nol t he | er wal | of
the through hol ek 85:h% QYUY epRALERRES aF & ‘F%SY' rtﬂaﬁll In this
case, sSince the suiffecerirflace ahet kenbadasi agcdﬁomn’deraglmsg edrecupgdress
copper platiag, foldqued Py he BLEELROLYLL Cr60PRRL Lk Phatig g e
conductive patterns are secure orme nci ent t hroug ol es

can be forned tkﬁ&%i:qlhes"sﬁf@é’e\/vﬁﬁl ef16hpnkeEhem %@% 118 n e Ehend 3 ough

hol-es are al | gn@lnrmacae rw rdﬁNsﬂldTeChalu.heyGCﬁé b@ntmﬁd\ﬁs s e¥nd N Z0kgz ag
- al i gnnent . For '

anp he thrqugh hole re nm i n di aneter
and are ali gned ﬁ”l’hrouéb OléIS i gugilg‘t“%p or(?n%ond(gc iVe patterns at a
0.5 pitch, but |prqﬂr@ramilno®r2 r'roIOe§50m@ andi areli boamed @F@@hgﬁ@j in a

tZIh gzag gannfé ?rtsbétthﬁn Witih 16f glehg a&gﬁgﬁé&Vﬁli@@Uﬁﬁ%ﬁvﬁ& By n f%g; A
an mm i | S er ore PasSsSi ucti
pi tch Also, it eéi‘t ooé’xttg‘ﬁdlflﬁgrc'ﬁ%ﬁc? v‘éhi)a‘!tsti‘g‘? Slfersbm t he

side surfaces 7183:),y cvxa;dwcft:t\ime pappernsuatracfoffiedfby helamirtgam Vild Ithitshe
i nner surfaces 86,08 the, &l 19,qhkSel8urkbEct 9P BRe noWiAFeB7, and the

outer side surface 82, to the bottom sur%ace 3 as conti| n ous patterns.
Al't hough in t hi URIRKEQSGR SHSELTOLCSF FaPRSF sPIokiRy, FPktewed Hib need to
formthe thIS)UgfbMtﬁﬁoﬁﬁzld:Icgiﬂp%ﬁthicE pmsmgtlmeemmﬁtﬂwf@g a nol di ng

35 akor obtai niag quLld il USI A9y ERLALRC PLYGLSONNSE T Gl haNS0.

The manufact uri process of Onnect or
sane as that of hdleplean mmﬂ thrpllghréhq %k@%mall%tlﬁ Wél&‘t@%ﬁe 60 is

Also, in case the through holes are aligned in a narrow
pitch, they can be in two rows or in zigzag alignment.

20 For example, if the through holes are 0.5 mm in diameter
and are aligned in a row, it is difficult to form
conductive patterns at a 0.5 pitch, but if the through
holes 0.5 mm in diameter are alighed in a zigzag manner
and the width of the conductive patterns is made less

25 than 0.5 mm, it is therefore possible to form conductive
patterns of 0.5 mm pitch. Also, it is possible to
extend the conductive patterns 14 from the side surfaces
71 by way of the upper surface 81 of the bottom wall,
the inner surfaces 86 of the side walls 16, the top

30 surface 87, and the outer side surface 82, to the bottom
surface 83 as continuous patterns. Although in this
case the electrical path is longer, there is no need to
form the through holes 85. |

Figure 8 is a perspective view showing a molding

35 for obtaining multiple housings for the plug connector
in Figure 6. The manufacturing process of the plug
connector in Figure 6 is about the same as that of the
plug connector in Figure 1 except that the frame 60 is



10 nol ded at the outset. The beans 62, on which the conductive patterns 14
are fornmed, are separated fromthe frane 60 by cutting al ong the dashed

| i-nes 64, and the individual plug connector is obtained by cutting 5 each
beam 62 al ong the dashed lines 66.- Fiy@re 9 is a cross-sectional view of
the condition before the receptacle connector of an additional enbodi nent
of the present imeokdé¢domnt arite tdietgetug @endebows, 628hi oh Wasclsprheng cont act s,

are connected. 10onaElEive gl dords QSIS RRhRRA a¥beseplrddies qardi Li on

before the receptacle connector urther enbodi nent of the present
i nvention and t heRpl SRR R B routthing ae8ds fhengaebat atires £% Hhect ed.
As cl ear from Fighe eifdmniddd Duwrud Gordretpredgnbbraysad i oyn st ey 15

applied to tgle re % ]%\%Jﬂg ggr%l’p&;rér l'ieo%a Ihréngg rg 2 t he housi ng 21 of the

receptacl e conne I's a € an walls only wi thout a
bottomwal | . The condﬂwlﬂ% dat e reroes -eecsaenall oMgey nar tReirgQurdist ixm of

the hOUSIt ng 21, ﬁé@@ﬁeZerle %eééﬁéa@&?oélﬂcfrﬁfé%t%@ ardaal Qﬂa%ﬁﬂéﬁl su[faf:es 27
in a continuous nn n e e-.nousi n e ceptacl e
conneotor 40 1 SROCSHIERE of ShS BRRESh AAVRAS 0B: 1B iF IS The.
conduct or patt eroenddcest ervhtloritps reprings consactacesrdScafingdizedousi ng
41, along afgoupppigstéfP§e; 46, obrddie Mttl%a\ifaule#ofatﬁégc&{tmlﬂ&h hol es

47, al ong bottom surface 8 of the bottomvva | 42, and al ong quter surfaces
49 in a continuod®t ‘Pr’é‘r"nn"el’l‘e ‘F“r‘“g%ﬁ"'&c 2 CHTRerEothol & BPEbh%Brﬁf@%‘?%’r’“% a
still 30 additobnshe epbeskmeninwintion pnEsehe paugntonnectdihe whidler ence

of the plug conng %%o‘_g;%}}%%fcgﬁt’gég ]aﬁlreBQ:%n%%cft qm t he 8*%3@ ctor of

Figure 1 is that rin on 'S ondent e 0 the side
surfaces 71" of Fhaueen? sand Y 10, thm@rﬁéﬁnéwasentsmf%éoem

bet ween t hezgontas 1§@@t¢@nu7" bt 150 lcdankerg@ ogeebbon 8" prevent sol der
fromclinbing to t f n]g uct or éoatterg_{ 4".nof 2§hefcgggagécgeé:gélog 7"
I ncidentally, the dep h ot9the JUHISF “t'h& P

connector 20 is a frame of side and end walls only

without a bottom wall. The conductive patterns 24

extend along inner surfaces 25 of the housing 21, along

20 a bottom surface 26 and along outer surfaces 27 in a

continuous manner.

In Figure 10, the housing 41 of the receptacle
connector 40 is in the shape of a box which has bottom
wall 42. The conductor patterns 44 extend along inner

25 surfaces 45 of the housing 41, along an upper surface 46
of the bottom wall 42, along through holes 47, along
bottom surface 48 of the bottom wall 42, and along outer
surfaces 49 in a continuous manner. :

Figures 11 and 12 show a plug connector of a still

30 additional embodiment of the present invention. The
difference of the plug connector 1" of Figures 11 and 12
from the plug connector of Figure 1 is that the
soldering section 8" is indented relative to the side
surfaces 71" of the contact section 7". The bottom

35 surfaces 73 between the contact section 7" and the
soldering section 8" prevent solder from climbing to the
conductor patterns 4" of the contact section 7".
Incidentally, the depth of the indentation of the



sol dering section 8" should preferably be shallow at such level so that it
allows for visual inspection of the solder fillets that are fornmed. Figures
13 and 14 show a plug connector of yet a 5 further enbodi ment of the
present invention. The difference of klhe plug connector 1" of Figures 11
and 12 fromthe plug connector 1"' is that partitions 86 are forned between

t he conduct or pagéﬁéﬁrf&' 'Se%ftltogeesolsﬂg{lwgpﬁéf i’%}g bcomfiﬂeo%@

partitions, short- circuiting between nerg bori'n ctor patterns
4"'is prevent ed.S“FHe ]rﬁi’rﬁi‘erﬁoort?%hé\ﬁnaﬁoﬁgﬁ? G393 b RS Sk ® RF can be
manuf act ured by tthe ssldeprfddastsashhbeapanfbaeédri ng process of the

connector 1 in Fi gur & gt of t he

present invention have]goet:ee% &gsgrrlfibgg %ﬁg‘ﬁegaﬁﬁ% g?mﬁum?prese 5 fention
is not |imited thereer suhedimeng 9§s§h9l§r@ﬁ@9tchmv%t¥ﬁfdt i |'1§t? or changed
in various Wﬁnnﬁiﬁfﬁ@rélﬁ%d%i ther p@isgrrebﬁneatbhoyghoi ttelwcltlora%@flzt he

20 presently-d SCI’I ed embodi rrent circuit bpar v&pch are
pl aced hori zont a cgve ﬁ&n{‘ﬁg gl nbsaﬁlaa'fh% tcl’tﬂ:rtsb &t%rns in
such a way t hat ﬁmeélmumnp@mt cenguotorhpacmrmm”'éemﬁrtdre and the

sol dering secti ahRfekiy ryeuﬂlean@ect OByOEntbE BRrtid RGEP! agldGonnect or
are turned b [b“e*l the connector for t% ¢ircuit boards p03|t|one¢
n

vertically % T L gy PeAwesn Pﬁégng’étPgec%‘%‘r"E‘r% Qﬁt'tef?%‘lst:cfht d4&

‘'section and the modwlertiedy section can be at ot her angles too.

According to the connggl Qo 9f e pgﬁgﬁﬂt 1}1%4%%?—8”9 Lhrdis rp%[sdtﬂl

obtain a high density connect or con tor patter very
narrow pitch; fdfakkamaauigcturripbychhecsame prRRCedR &I i ng section

has very good pleaifiddturingl roelblbot. tRE €bREéELSRI1 COONEGh e 1.

conpri sing fs In the foregoing, embodiments of the present
invention have been described in detail, but the present
invention is not limited thereto, and it . is possible
they can be modified or changed in various manners as
needed. For example, although the connectors of the

20 presently-described embodiments are for circuit boards
which are placed horizontally, by forming the housing
and the conductor patterns in such a way that the
relative positions of the contact section and the
solderiné section of the plug connector or the

25 receptacle connector are turned by 90°, the connector
for the circuit boards positioned vertically can be’
obtained. Also, the relative position of the contact
section and the soldering section can be at other angles
too.

30 According to the connector of the present
invention, it is possible to obtain a high density
connector which has conductor patterns at a very narrow
pitch; for example, 0.5 mm pitch, etc., and the
soldering section has very good planarity.



dielectric housing of a heat-resistant plastic that can accept et al

pl ating and has a roughened surface covered with a netal Iaytuuml'mtmwmrl”"l
pattern forned by 5 phot ol i t hography on the netal |ayer

renoved fromthe housing | eaving the contictor pattern thereon in the ¥ *
of cl osel y-spaced contact nenbers. 2. An electrical connector as clai rred |n

claim1, wherei "CBAIMShousi ng i ncludes a contact section and a 10
sol dering section. 3.1An Rt extedtozicadomoamiestons compresing &l aim 1,

wherei n the houshign dé@srfic ARy Gl %‘éra%t—'rggl%gfx@ﬁlaﬁst\!fé tinedd defg
defines a contact section and a Hor i zontgl'ag 6 SHefl nes._a SB’lf dering section
n

With the 15 cOHIGRR® e PIB&GEQI BIBERPA R T HE TRt
section and al orwgltdmaa pmttabflat)har,sd dmndlmgts:e‘cpaoneandfahmss@ y bottom

surface of the sgl 5@%@@1 ot H nf2le S tlih?%[t CORBELE Qhedsy Cl @i med in

claim3, 20 V\,herel n surface of sal ering section has arcuate
depr essi ons al onﬁefﬁﬂ’l‘f% N SO rusdag iLeRyingt ERe. CBnd%\‘Flt%‘F RATEeH

connector as cl agietedm n’uaurm orhesfeidl os@ily - Bpaaedgcbasact memisdwaped
configuration with 252 fétat({[ca ect |n%réc%§g_,egg| 09, r y fa[]?&r? 2
e

bottomwal | of the housi ng an Aced fromside and en

housi ng, said bdwluwmwaubthusﬂg@arwls@e@eal Agnsaeti %‘ﬁCth@Fll arbrit act
nenbers extefndi NgoPAOPInPPRASEfsh surfaces of said cont act section, along an
i nner surface 30 of _sard bottomwall, throu h hol ei he b ttomwall

and al ong an outer sut f ad®P ot & G50t (CHMNRSEPT 85 K a?a’f‘% 17 &2 drrect or
as claimed in cleher®in wise dioussizigl Hasu si ﬂgshagescdafagmlr@mdommns:elqal d

contact menber s gx;end ag) & QGdTIde SUIRGEE Qbcpabl Hg a i de walls and

bott om surfaces of sald si ectrical connector as clai ned
in claim?2; wher®pPhlzaitrhotrRg ﬁ%%%&?@ﬁé‘ﬁéﬂ EBRELGUr St FBNHScl udi ng
si de and endswal tonedet améxhé N eplend it Glongl oBecouifate nefibeie extendi ng

along inside Surégﬁggcgfséé%lon and along one part of the soldering
section and along a bottom surface of the soldering
section. _

4. An electrical connector as claimed in claim 3,

20 wherein a side surface of said soldering section has
arcuate depressions along which the contact sections
extend.. '

5. An electrical connector as claimed in claim 2,
wherein said housing has a box-shaped configuration with

25 the contact section extending upwardly from a bottom
wall of the housing and spaced from side and end walls
" of the housing, said bottom wall defining said soldering
section, said contact members extending along:opposite
surfaces of said contact section, along an inner surface
30 of said bottom wall, through holes in the bottom wall
and along an outer surface of said bottom wall.

6. An electrical connector as claimed in claim 2,
wherein said housing has side and end walls, said
contact members extending along inside surfaces of said

35 side walls and bottom surfaces of said side walls.

7. BAn electrical connector as claimed in claim 2;
wherein said houéing has a box-shaped configuration
including side.and end walls and a bottom wall, said



side walls, partly along an inner surface of said bottomwa ough

holes in said bottomwall and partly al ong on outer surfac
wall. 5 8. An electrical connector as clainmed in cI c ,L ’
the soldering section is indented relati¥e to side surfaces of said %orﬁa
section. 9. An electrical connector as clained in claim2, wherein

partitions ar ecbaeabedmembéaé deﬁ@éﬁaﬂ%ae{m}g; 11(}19,1&@1!9@11&@&@ bfgssgat i on
bet ween t he contgg mg;fb gy Atl’ el ect i cal onnectors
conpri sing t he®&f&p¥2 m)P"E’iFﬁ L AYyurEieH rsa\'}f&afcreorﬂ Sﬁé&t P§§| %t ant
plastic that caaldccépronghahopéatimgsaud fodthan ngrltersyst palraltiynglangont act

section and a 15 Ouggkdgﬁk@gcéegkllegxgmnpgvﬁqt ween side walls of said
frame- at spaced Iocatlons t her eal on etch |n the 'surfaces of _the hausing

menbers sot hat theSsur PRcBLCGFELFRLGFRIRRFEE To A iIHF RS HPuGReABd 2sur f aces
with a netal 2@rherle&y1ethecsa1degm<_ip%émttiadun | izy eimadrrited redsitdivemraberi al ;

exposi ng the r%ﬁhﬁé pﬁ%g%gl Eh$%fgycér9{é[g L Syyuctor pattern al ong the

contact section an i ng section’ renoving the netal that is
not the conductor pdttelh; e}teabyi eyl tHRNRRAGAR o\ imed He cdadicRor

pattern; and 3there1n partlti)bﬂé | &fe alcﬁ@@éd @H Gdie Hourdugt anopattern
wher eby cq tacts °?§ %re d al or\gﬂthe & ont act_section and the
sol dering “secti Sﬁ of °th& FﬁB%s?ﬁ Jn%?rbké THer ‘? (ﬂ‘trﬁ ctFircal
connectors. 11. A A8thod méthtatﬁtl of mileing |eﬂacmtm@$omsal med 35 in
claim 10, conpriogy BQsEHS fHEt BeLpStEP Mb1d 8P\ Nedhm Rl Fridle ERBRECLOrS
fromthe rectang% at - rggggtant plastic that can accept metal plating
with housing members having a contact section and a
15 soldering section extending between side walls of said
frame at spaced locations therealong;
etching the surfaces of Ehe housing members so
that the surfaces are roughened;
covering the roughened surfaces with a metal
20 layer; '
coating the metal layer with a resist
material;
' exposing the resist material thereby forming a
‘conductor pattern along the contact section and the
25 soldering section;
removing the metal that is not the conductor
pattern;
removing the resist covering the conductor
pattern; and
30 plating a metal onto the conductor pattern
whereby contact members are formed along the contact
section and the soldering section of the housing members
thereby forming electrical connectors.
11. A method of making electrical connectors as claimed
35 in claim 10, comprising the further step of removing the
electrical connectors from the rectangular frame.



