1. TITLE OF THE | NVENTI ON CONNECTOR SET 3 SEP 2003 BACKGROUND OF THE

[ NVENTI ON The present invention relates to a high density 5 electric
connector, called as a BGA connector, connected to a board through sol der
bal | s arranged in a grid array. Wth a recent tendency of an elfgéronic
apparatus, such as a conputer, toward a Dig? density 10 and P 1003

m ni aturization, a surface-nounting type high density connector called as a
BGA connector has been devel oped in which a connection to a board is
formed wth solder balls such that the solder balls are arranged as a

grid array on a housing.' The B re.d |,} 1 oned on cont act
pads arranged on a board surfagéﬁ%ﬁﬁg%ﬁg%ﬁ§§ﬁ4i§ﬁ¥fﬁﬁt Is heated to
allow at |east & édfﬁhcg gach termnal which is formed with the sol der
ball to be partially nelt Jg By doing so, the solder ball is fused to the

associated 20 contact pad on thexbRratflp OrdirgkaRfoERetYREN the adjoi ning
solder ball termnals is very close and it is possible to provide a |arge

nunber of connection m theise fhredonss Adladestd i SletyRI@nsityt he
case of a very conpact, high-density 25 connector for an | C package such as

a CPU, itsis veleatitfficwdniecttdt gre£Bbdd t £¢ nd NBGA rédmieyeotp a | arge
nunber of small el ectrodes arranged in a grid array.
connected to a board through solder balls arranged in
a grid array.
With a recent tendency of an electronic
apparatus, such as a computer, toward a high density
10 and miniaturization, a surface-mounting type high
density connector called as a BGA connector has been
developed in which a connection to a board is formed
with solder balls such that the solder balls are
arranged as a grid array on a housing.” The BGA
15 connector is positioned on contact pads arranged on
a board surface. Then a resultant unit is heated to
allow at least a portion ofreach terminal which is
| formed with the solder ball to be partially melted.
By doing so, the solder ball is fused to the associated
20 contact pad on the bocard. A distance between the
adjoining solder ball terminals is very close and it
is possible to provide a large number of connection
portions on the board at a restricted area.
In the case of a very compact, high-density
25 connector for an IC package such as a CPU, it is very

difficult to align each terminal relative to a large

number of small electrodes arranged in a grid array.




3 SEP.2003 2 Thus a cunbersone operation is involved. Further, it is also
difficult to align each terfinal with respective term’nals of a separately
fornmed mating connector. 5 :BRIEF SUVWWARY OF THE I NVENTION It is
accordingly the object of the present invention to provide veryiﬁﬂﬁﬂ%ﬁ

i nexpensive electrical connectors mhich_pap highly accurately align
respective termnals of a pair of male and feenal e 10 connectors. |In one
aspect of the present invention, there is provided an electric connector
set conprising: a pair of insulating housings having a plurality of

[ d i I . d.at t f .. 15
ol ural ity of profBeti BrE BHFERANRgoPP o4 SBoRPor N oa n; & b essertngs.
and a plurality of %%gésﬂ§§?§§§%§gt°tQﬁgﬁﬁgg%@ﬁ Qg&hggéﬁ?Uiéﬁ t hose

positions adjaceh? t tirve pr rons —an ow ng the bottom

orm nal s det achabTEPar 4 nbsER iR R PE e eBpaRataLy B A L havi ng

a pair of arn1sgﬁﬁﬁggg gnd a base section connecting these arm sections
to each other with a solder ball attached thereto, these female termnals

bei ng sol dgred by 25 sol der bgkirf osovgart @R tEEpPaN¥EReIENd printed
circuit board; nmale term nals having a contact section includ-

It is accordingly the object of the present
invention to provide very simple, inexpensive
electrical connectors which can highly accurately align
respective terminals of a pair of male and female

10 connectors.

In one aspect of the present invention, there is
provided an electric connector set comprising: a pair
of insulating housings having a plurality of openings
arranged in an equal array and opened at a top surface,

15 a plurality of projections extending from a bottom wall
into the openings, and a plurality of slots extending
through the bottom wall at those positions adjacent to

! the respective projections and allowing the bottom
surface to communicate with the respectivé opening;

20 female metal terminals detachably attached to
the respective projections and each having a pair of
arm sections and a base section connecting these arm
sections to each other with a solder ball attached
thereto, these female terminals being soldered by

25 solder ball to one of an IC package and printed circuit

board; male terminals having a contact section includ-

ing a plated conductive layer formed on a peripheral




i-ng a plated conductive |ayer forned on a peripheral 3 SEP 2003 3 portion
of such projection of the-ether housing and engageabke with the fenale
terminal and a |lead section: including a plated conductive |layer fornmed at
those portions of the projection corresponding to the slot 5 angi gﬁp@hfg
bottom surface and electrically connected to the contact sectior;“and™ he
sol der balls connected to the plated conduCtive |ayers of the housing
bottom surface and soldered to the other of the I C package and printed
circuit board. 10According to the electric connector set, the fenmale
termnals are soldered to.one of th inted, circuit board
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in the associated opehings equal ih array to openr ngs o e housi ng

wth the feml e gnBdial SElRe o} 0L 600 o2P-LbBoHRL A €5 TLE! 21600

female termnal s are positively ated 1n therr nutua I gned

positionss In anQid o @siRs tbOf téies PF £868t ah@VENLE QP ch DB Ecohfe®toyi ded a
mal e connector conprising:” an insulating housing having a plurality of

openi ngs arranga® ithéltdb £t e 16); L fndNtRE " W18ér  BAD] HatSnhRécBEd
associ ated fermal e connector and opened at a top surface, a
to the plated conductive layers of the housing bottom_
surface and soldered to the other of the IC package and
printed circuit board.

10 According to the electric connector set, the
female terminals are soldered to one of the IC package
and printed circuit board in a manner to be attached
to the projections of one of the paired housing. When
the housing is detached, the female terminals are

15 exposed in a state to be protected from said one of the
IC package and printed circuit board. Since, on the
other hand, the male terminals are projected in the

; associated openings equal in array to the openings of
the housing with the female terminals attached thereto,

20 the male terminals and female terminals are positively
located in their mutually aligned positions.

In another aspect of the present invention, there
is provided a male connector comprising: an insulating
housing having a plurality of openings arranged in an

25 equal array to an array of terminals of an associated

female connector and opened at a top surface, a

!
plurality of projectioﬂs extending from a bottom wall

"¢



plurality of projections extending froma bottomwall 4 3 S EP 2003 into
the correspondi ng opening;,—and a plurality of slots-exXtending through the
bottomwal | at those positions adjacent to the projection and allow ng the
bottom surface to conmunicate with the opening; male 5 term nal s ¢ Eging
a contact section having a plated conductiye |ayer forned on a%%ggf@ ral
portion of the projection of the housing and engageable with - the female
termnal and a | ead section including a plated conductive section forned
at those portions of the 10 projection corresponding to the slot and

housi ng botton1.sg;f 3@ and electr'calhy connected. to the ¢ nfact . section;

and sol der bal | $¢Ené& &S HYE .I%ﬂ e(Perbjﬁ'f’ﬁj’ucqu/ea | Byere Jht¥ he” housi ng
bottom surface riq)_tssg__.lxq: [hr%gﬂtgg t{}{%ﬁlﬂqhé)fbd;%}tdr&: vpgﬂ(aig@ @q@igrl nted 15

circuit board. It 1S prete e cont section of the nale

termnal furt hebo@@.‘f@.o@ispla@g%er@@c?‘cﬁhé ?ﬁjé&ﬂ:izﬂ? ERACMEL by End RS

directly plated” to the housing, the conducti've |layer containing gold. In

anot her aspect gbtithf RUEIYHe it VUnnfthid W Gitd) tife PSP O0Gl; amd Berl e
connector form ng set conprising: an insulating housing having a plurality

of openings ar kRigAGalE dhcAGidEingrd aoritadiersadial on avingl £ proneadct or
and a plurality of projections extending form a bottomwall into the
openi ngs; fenal eomeiuait iver Mayars f2rmed aahablpemiphexall grothisoprof echhé ons
and each having a pair of armsections and a base section connecting
projection of the housing and engageable with the
female terminal and a lead section including a plated
conductive section formed at those portions of the
10 projection corresponding to the slot and housing bottom
surface and electrically connected to the contact
section; and solder balls connected to the plated
conductive layer on the housing bottom surface and
soldered to the other of an IC package and printed
15 circuit board. It is preferable that the contact
section of the male terminal further have a plated
contact layer on the conductive layer directly plated
to the housing, the conductive layer containing gold.
In another aspect of the present invention, there
20 is provided a female connector forming set comprising:
an insulating housing having a plurality of openings
arranged in an equal array to terminals of a male
connector and a plurality of projections extending form
a bottom wall into the openings; female metal terminals
25 detachably mounted on the projections and each having

a pair of arm sections and a base section connecting

these arm sections to each others; and solder balls




these arm sections to each others; and solder balls 3 SEP 2003 5 attached
to the base section of the-tespective female terni nal’and projected froma
top surface of the housing, wherein, through these solder balls, respec-
tive female termnals are solderable to one of an IC 5 package anQSFmeﬁed
circuit board. Since the fenale.connector fermng set has its fenmale
termnals detachably attached to the projections of the housing, it is

sol dered by the solder balls to the |IC package or printed circuit board.
When, there 10 after, the housing is detached, the femal e connector is
formed integral th.the | C package or the pripnted circuit.board. met hod
For manut actur | RS 2RSS 0 ok e it | e g Rt SR et i ng.
at a pair of 15 | atyi ' [ 0, ' anged in
an equal array gﬁcqi‘ﬁlgﬁ%nle é{]%?jtjgp seud;lf%cée}{ia% {%?u%%ﬁ)%%g‘?fp%l% ections

extending from Robalim Yildred it G PPNIIS Athér POATHL] tiegfesl ot s

extending through a bottomwall at thoSe positions adjacent to t he
respective proj @gie0fenlé aldewinl d herdodd nier Sh1d 2668 dive COATAMMI L@t E Wi th
the respective opening; detachably attaching, to the respective

proj ectiops of paekagfe tFirEphicusddgsirdeidlsod®dal termnals each having
a pair of armsections and a base section 25 connecting together these arm
sections with a sol desihald tdiet adved orcdimediane foohing; sdtorhaagites
cont i nuous

female terminals detachably attached to the projections
of the housing, it is soldered by the solder balls to
the IC package or printed circuit board. When, there-
10 after, the housing is detached, the female connector is
formed integral with the IC package or the printed
circuit board.
A method for manufacturing an electric connector,
comprising the steps of: forming, at a pair of
15 insulating housings, a plurality of openings arranged
in an equal array and opened at a top surface, a
plurality of projections extending from a bottom wall
; into the openings and a plurality of slots extending
through a bottom wall at those positions adjacent to
20 the respective projections and allowing the bottom
surface to communicate with the respective opening;
detachably attaching, to the respective projections
of one of these housings, female metal terminals each
having a pair of arm sections and a base section
25 connecting together these arm sections with a solder
ball attached on the base section; forming a continuous

!
plated conductive layer on a peripheral portion of each




pl ated conductive |ayer on a peripheral portion of each 6 3 SEP 2003
projection of the other housing and on these portions._f the projection
.corresponding to the slot and housing bottom surface and, by doing so,
ormng nale termnals; connecting the solder ball to a plated 5
conductive layer of the male terminal which.is_forned at the hou§§ﬁ52m3
bottom surface; soldering the paired housings by the solder balls to an IC
package and printed circuit, respectively, using a reflow sol dering
nmet hod; and detaching the one housing with the 10 respective fenale

termnals attached thereto f on of .the IC package and printed circuit
board and, by ®&FHFS ,0%&#133% r?}}}ecﬁ;&%“ﬁear}%%éc L) a%%é&pcruﬁsr’]t ed
circuit board. F | P, §§¥F V| EME qﬁuwg 5
FIG 1is a perggec hle\[/)gjig/;ﬁeevﬁ-@d'%g;rﬁm 2 5‘6&3 dovm ngqgantll_'nEasu atll%gg%m&

housi ng for forygigq A KlA%dd CﬂnCﬁOW%ﬁgnieéoramf@ A& preferred

enbodi nent of the present 1 nvention; IS an explanatory view, partly

enl arged, 20 shQWmgPal;t Jnddiaiidp Wil il dotsdn) ito A ldiedFIG 3 s
an expl anatory view di agrammatically show ng the insul ating housing of FIG

1 with fegal e tyndvtalisraantyst def diad Infalad teehethd hesleich 4 GFodméd | a
perspective view diagrammatically 25 showing an I C package with the femal e
termnals at the housing bottom surface; soldering the paired
housings by the solder balls to an IC package and
printed circuit, respectively, using a reflow soldering
method; and detaching the one housing with the
10 respective female terminals attached thereto from cone
of the IC package and printed circuit board and, by
doing so, connecting together the IC package and
| printed circuit board.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
15 FIG. 1 is a perspective view diagrammatically
showing an insulating housing for forming an electric
connector set according to a preferred embodiment of
! the present invention;
FIG. 2 is an explanatory view, partly enlarged,
20 showing part of the insulating housing in FIG. 1;

FIG. 3 is an explanatory view diagrammatically
showing the insulating housing of FIG. 1 with female
terminals and solder balls attached thereto;

FIG. 4 is a perspecfive view diagrammatically

25 showing an IC package with the female terminals
attached thereto;

FIG. 5 shows a male connector according to a




attached thereto; FIG 5 shows a male connector according to a 7 3 SEP 2003
preferred enmbodi nent of the present invention, (A in_FIG 5 generally
showi ng a perspective view.and (B) in FIG 5 being a cross-sectional view,
partly enlarged, showing the male terminal; 5 FIG 6 is a permpi Vi ew
diagrammatically showing a state of the malLe connector as vie %Eﬁ

sol der ball side; FIG 7 shows an |IC packagé with the female terminals
attached thereto, (A in FIG 7 being a side 10 view diagranmatically

showi ng an | C package i nmedi ately before being connected to the nale
connector after the |nsul at| ng, housi nﬁ has been detached and ( in FIG 7

et

B
bei ng a cross- s&%S G m@ ? H%t@ﬁﬁ%ﬁntlhgﬁ?ﬁFFﬂﬁ'h&é%iﬁB and
15_FIGB 8 is at%%%gwdfectlong{ ShO&ﬁ?gRﬁ%EB??klﬁgﬁﬁﬁﬁ%gﬁPatE??hed to a
printed cirecui
schematically s '2(6;’ peln of ;U néélé@i%‘qg}h‘%%‘l” Bégt%cghghggﬁyc’) an

enbodi nent of t res |nven 1'on- an par
enl arged view. [ dp.is formed of a suitable
i nsul ating mat erl & r[};z#]gés a |qU| %rrlystal pol ymer and a | arge nunber of

g]pen' ngs %4 are openegi¢n @58 HredeLpeatned paklelRagrbmtaticaltgp surface
showing a state of the male connector as viewed from
a solder ball side;
FIG. 7 shows an IC package with the female
terminals attached thereto, (A) in FIG. 7 being a side
10 view diagrammatically showing an IC package immediately
- before being connected to the male connector after the
insulating housing has been detached and (B) in FIG. 7
being a cross-sectional view showing the detached
insulating housing; and
15 FIG. 8 is a cross-sectional view showing a male
connector attached to a printed circuit board.
DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 schematically shows a whole of an
insulating housing 10 according to an embodiment of the
20 present invention and FIG. 2 shows a partially enlarged
view.
The insulating housing 10 is formed of a
suitable insulating material such as a liquid crystal
polymer and a large number of openings 14 are opened in
25 a predetermined pattern array in a top surface of
the insulative housingi Projections 18, each, extend

from a bottom wall 16 into the opening 14. A tapered



t-he insul ati ve housing. Projections 18, each, extend froma bottomwall 16
into the opening 14. A tapefed 3SEP2003 8 end of thexp+ojection 18 is
situated substantially flush with the top surface 12 of the insulating
housing 10. Slots 20 are formed in positions adjacent = both sidesyggmmﬂ
respective projection 18 and extend 5 through the bottomwall 16. Through
the slots 20 the opening 14 communi cates wth a bottom surface 22 of the

i nsul ati ve housing 10. In the case where a femal e connector is to be
formed, as shown in FIG 3, prefornmed female 10 termnals 24 each are

det achabl y nmounte e ttla,ge gélg(‘ié_ﬁ%{lg%g%i{lst&e%&f@g&c%ﬁyﬁ%g@gégﬁm. The

femal e term nal int ment or ne p and has

a pair of plate-4ike, SHiNG R Mo eall Pl 26 aF ehd | Shslatenbi ke base

section 28 15 connecting these armsections 26. The paired arns 26 pinch

the projection %dé‘i_r?g si@l e SOREACID NErav £drhdle irﬁ)rll%@f{:i@ﬂs 184 j&eehber,
the base section 28 is” situated substantially parallel with the top

surface 12 of th;rhaddd P @l Pespbdeivdapto féct somt 1BcaRd oxt@Adt he
base section 28 by a refl ow soldering technique for exanple. The

respective femalhtqidgh Nehe ot tsom OFAET Df . a Tisxbigibl ehe es Tvtisl 20mtkei al
such as phosphor bronze or berylliumcopper. Atin-lead plated |ayer is
forned at opening 14 communicates with a bottom surface 22 of the
insulative housing 10.
In the case where a female connector is to
be formed, as shown in FIG. 3, preformed female
10 terminals 24 each are detachably mounted on the
projection 18 in the respective opening 14. The
female terminal 24 in the present embodiment is formed
like a clip and has a pair of plate-like spring arm
sections 26 and a flat-plate-like base section 28
15 connecting these arm sections 26. The paired arms 26
pinch the projection 18 in a state contacting with the
projection 18. Further, the base section 28 is
situated substantially parallel with the top surface 12
of the housing 10 and a solder ball 30 is attached on
20 the base section 28 by a reflow soldering technique for
example. |
The respective female terminal 24 is formed of a
suitable terminal material such as phosphor bronze or
beryllium copper. A tin-lead plated layer is formed at
25 the female terminal’s area on which the solder ball 30
is attached. It is preferable that a nickel

underlaying gold—plated layer be formed at that portion




25 the fenale termnal's area on which the solder ball 30 is attached. It
is preferable that a nicket underlaying gol d-pl ated kayer be forned at
jhat portion 3 S E P 2003 9:of the female termnal with which the
projection 18 is contacted. In the present enbodi nent, the fe”aB%EleJ
termnal 24 is conprised of a very sinple s§ructure having one pair 0
arns 26 and base section 28 and can 5 be sinply fornmed by one. stanping
operation. The insul ative housing 10 having each fenale term nal 24
attached on the projection-18 with the solder ball 30 provides a fenale

connector for  proyjdi ng.a iemalg GONNGELGr AN A ik fEmgs a 10
mb . n r

CPU or a printed circuit boar e case ere an I'C conhector of

the CPU for exaypl gof8otadhe fnof Wl pachfeBls d SalalcRd Famapd der ed

to the IC package, by a reflow soldering netho or instance, wth the
termnals 24 beipgn3ahtangqd i@ ddie ke e NY S Puisigite e rbdedfbs case,

I n accordance with the array of the female term™nals,” the openi ngs 14 of

the insulati nghBQysigent4 paave dfeirmsSPACidiH BdXY 's&dZion 28 Cand f@dmed to
match an array of electrodes exposed on the surface of the |IC package. The

respectiveg fenmabe 3Qmpg?nE@ahﬁxha@eom&e@tamﬁikg dypd st i3h sol dered to the

associ ated el ectrodes of the |IC package by the reflow soldering for
i nstance and a resul et istsulctiirve iudiargreld dsaving Gpalckbgeayet h t he
femal e connector integral therewth.
terminal 24 attached on the projection 18 with
the solder ball 30 provides a female connector for
providing a female connector on an IC package such as a
10 CPU or a printed circuit board. In the case where an
electric connector of the CPU for example is to be
formed, each female terminal 24 is soldered to the IC
_ package, by a reflow soldering method for instance,
with the terminals 24 being arranged on the insﬁlating
15 housing 10. 1In this case, in accordance with the array
of the female terminals, the openings 14 of the
insulating housing 14 have their spacing, their size,
etc., formed to match an array of electrodes exposed on
the surface of the IC package. The respective female
20 terminals have their solder balls 30 soldered to the
associated electrodes of the IC package by the reflow
soldering for instance and a resultant structure is
formed as an IC package with the female connector
integral therewith.
25 | FIG. 4 shows a state in which the female

terminals 24 are mounted on an IC package P. 1In FIG. 4,

the female terminals 24 are shown detached from the



25 FIG 4 shows a state in which the female term nals 24 are nounted on an
| C package P. In FIG 4, Tthe female terminals 24 ar exghown detached from
the 10 3 SEP 2003 insulating housing 10. It is evident that, in order to
protect the female termnals and | C package P, the insulating hoyﬂr @R}O
Is preferably retained in an nounted statqqguntil imredi ately before e
female 5 termnals are connected to an associ ated nmal e connector. FIGS. 5
and 6 show anot her insul ative housing 10a formed such that it has the sane
structure as that of the above-nentioned housing 10. In this housing, the

same reference NYRIF S %&mﬁepb.to Hesi YNab L4ORE 18nd0, Oln LIPS0
correspondi ng to those shown in the housing 10 and any further explanation

is emtted for dieddty thderdmsid aldRgi AFLUS| Ay 1@ p‘amsé?é up £st e mal e
connector. Respective projections 18 are fornmed as 15 nmale term nals. For
this reason, as idfxwimting Bousind Q0 S5is poofehtahiyerdttyiied6in sadi rectly
plated to a plastic base, such as a liquid crystal polyner, and fornmed on
an outer peri pemowftezhchtgrejwatibnindzdionten hehere pehie phamale porti on of
the sl ot 20 adjacent 20 the projection 18 and on a portion of the
projectiof 18 dEwmuEgpoialiane teenndtad e Al svss i ated ea ke usemeec tor .
that the conductive layer is electrically connected to the bottom surface

22 side. Further, a ER®! 5 uxdrt ashow apPeher aipsulaybyejBopsinadlBa t he

formed such that it has the same structure as that of
the above-mentioned housing 10. In this housing, the
same reference numerals are employed to designate parts

10 or elements corresponding to those shown in the
housing 10 and any further explanation is emitted for
brevity.

The insulating housing 10a constitutes a male

connector. Respective projections 18 are formed as

15 male terminals. For this reason, as shown in (B) in
FIG. 5, a conductive layer 36 is directly plated to a
plastic base, such as a liquid crystal polymer, and
formed on an outer peripery of each projection 18, on
an inner peripheral portion of the slot 20 adjacent

20 the projection 18 and on a portion of the projection 18
corresponding to a bottom surface 22 of the housing, so-
that the conductive layer is electrically connected to
the bottom surface 22 side. Further, a nickel
underlaying gold-plated layer is formed on the

25 . projection 18 side contacting with the above-mentioned

female terminal 24. A tin-lead plated layer 39 is

formed at a portion of the bottom surface 22 on a side




25 projection 18 side contacting with the above-nentioned female term nal
24. Atin-lead plated layer 39 is formed at a portion-gf the bottom surface
22-on a side - 11 3 SEP 2003 opposite to that of the projection 18. A

sol der Dball 40 constituting.a contact section is attached on the_tin-|ead
plated layer 39 by the reflow sol dering_ teghnique for i nstance. BYPIWIhg
so, the solder 5 ball 40 is electrically connected by the tin-lead plated
| ayer 39 to the inside plated conductive |ayer 36 and by the conductive

| ayer 36 to the plated contact |ayer 38 on the projection 18 side, the

conductive | aye%p gs(iq:résgziot ;ﬁﬂ;’fgﬁé’?f Itglﬁéjtqiegqt)é‘??ior}olgl GA6§§f8éA§ agrid

array of sol der. *ball's 40 a ot t'om surface Side of the

housi ng 10a. Theahfusd idiRek il A I %A1 0% J08: 6RNPL | SLE 88ned BRI @

connector where each male term is arranged 1n an assocl ated openi ng

14 and the sol d%'helftil?ﬁJl'e%&%lait%cprlCHfé%e@b fE}Qr‘%ﬁé‘?ré’Pié‘Qnéél’&éﬁEﬁgOf the
housi ng 10a. The mal e connector can bé soldered by its solder balls 40 to

the conductive padtindiqddhedy iifistthndd f culy dwaidl, s®f Cthe Wsbdlaéhe use of,
for exanple, the reflow soldering technique. 20 FIGS. 7 and 8 showthe IC

package Pswi th bhalel4® tier réledts izzh Iy rd@thddwesedny atite at pri+ hé&d circuit
board B having the male connector with the insulating housing 10a. This IC
package P is shpppeéed layer 39 to the inside plated conductive
layer 36 and by the conductive layer 36 to the plated
contact layer 38 on the projection 18 side, the
conductive layer 36 constituting a lead section.
10 FIG. 6 shows a.grid array of solder balls 40 attached
on the bottom surface 22 side of the housing 10a.
The thus formed insulating housing 10a constitutes
a male connector where each male terminal 34 is
arranged in an associated opening 14 and the solder
15 balls 40 are projected from the bottom surface of the
housing 10a. The male connector can be soldered by its
solder balls 40 to the conductive pads of the printed
circuit board, etc., with the use of, for example, the
reflow soldering technique.
20 FIGS. 7 and 8 show the IC package P with
female terminals 24 mounted thereon and a printed
circuit board B having the male connector with the
insulating housing 10a. This IC package P is shipped
such that, at a manufacture of the IC Package P, female
25 terminals 24 and insulating housing 10 are mounted
thereon. When the IC package P is mounted on the

i
printed circuit board E, the insulating housing 10 is

i



such that, at a manufacture of the:1C Package P, female 25 ternminals 24
and insul ati ng housing 10 are nounted thereon. Wen whe | C package P is
mounted on the printed circuit board B, the insulating housing 10 is
SEP. 2003 - 12 renoved fromthe |IC package P. FIG 7(A) shows trmaj{? ZmB
package P with the insulating housing 10 defsched, and FIG 7(B) ows t he
i nsul ati ng housi ng 10 detached from the | C ‘package P. Since the insulating
housing 10 is 5 the sane in structure as the insulating house 10a for

form ng the nmal e connector on the printed circuit board B; the respective

Liliﬁlfai 25m}r§?{esr%r@‘?€%fhaf£3%4‘3ﬁgrhﬁdpgﬁﬁ’%e“ roj BB onkk) o 9RERs khE 1¢ 10
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respective femalgrg te‘?(‘?sgaéﬁm%é €hé Eﬁ%ﬂi&?ihgdhbﬂs%&hl@ dbehengd EPoRe

protected with the 1 nsulating housing result; 15 these female

termnals 24 andih& PACKAERageePNOt sifepBERE dHELDEtEhgNEBAELALI Q0. is
Further, the insulative housing 10 and insulative housing 10a are the sane

in StrUCtﬁre andché $smé@0in HEEESEary &6 PRBULAShUAEihyOhbyupes10& bBeusi ngs
in a 20 separate fashion. It is, therefore, possible to manu- facture both
el ectric connectfssmingl ehandaienabenestdh- ohhehasprofitadschgtainol d.
board B; the respective female terminals 24 attached on
the projection 18 are aligned with the associated male
terminals 34 formed on the projections 18, so that the
10 male terminals 24 and female terminals 34 can be set
in a positively engaged state without being misaligned
from each other. Further, the respective female
terminals 24 are transported in such a state as to be
protected with the insulating housing 10. As a result,
15 these female terminals 24 and‘IC package are not
damaged during transportation.
Further, the insulative housing 10 and insulative
housing 10a are the same in structure and it is not
necessary to manufacture two types of housings in a
20 separate fashion. It is, therefore, possible to manu-
facture both electric connectors, male and female, with
the use of a single mold.
As evident from the above, according to the
present invention, an electric connector set comprised
25 of the male and female connectors can be manufactured

at low costs by the use of a pair of insulating

housings having the same size and structure. Through



As evident fromthe above, according to the present invention, an electric
connector set conprised 25 of the male and fenmal e coamectors can be
manufactured at |ow costs by the use of a pair of insulating housings
havi ng the sane size and structure. Through - 13 3 SEP 2003 the nal e
connector and femal e connector, it is Qos§%blg to readily and pos§kR 208] y
connect together an |IC package and printed-circuit. board having a | arge
nunber of electrodes in a high density array. 5 The mal e connector is such
that the respective nale termnal has a plated conductive |ayer formed on
the circunference of thecprolectlon.(;h refore, it is not necessary to

attach any separ2fe™e€al Loy an 3R FMNHHF cobheb or can be
fact d at | ..10 ts._ Si t f | t i h that th
fonmal ot or i nal BORFEbIR EohaPasy Bhansd st i M T Codthiet or |
inted ci it i & . it h
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housi ng the SaMfufne®d BIWALINE DIt JiPTadiles (P! ety i nal s, so that

it is possible to positively prevent any mwalignhne e male

term nal sswith the fefR endi¥ Hditleotdr 1 sfuch RIaE200% respective

male terminal has a plated conductive layer formed on
the circumference of the projection. Therefore, it is
not necessary to attach any separate metal terminals,
so that the male connector can be manufactured at low
10 costs.
Since the female connector is such that the
female terminals are attached by the solder balls
to the IC package or printed circuit board, it can be
formed as a very compact unit. And the female termi-
15 nals are attached to, and held in place in, the
insulating housing the same as the insulating housing
for the male terminals, so that it is possible to
positively prevent any misalignment of the male

terminals with the female terminals.



CLAIM5S 1. An electric connector set conprising: a pai r .of insulating

housi ngs having a plurality” of openings arranged in aﬂ/equal array and
opened at a 5 top surface, a plurality of projections extending froma
bottomwall into the. openings, and a plurality of slots extending through
the bottomwal | at those positions adjacenjgto_the respective prdjséetlilins
and allowi ng the bottomsurface to comunicate with the 10 respective
opening; fermale netal term nals detachably attached to the respective

proj ections and each having a pair of arn1sections and a base section
connecting these arm sections to each ot th a solder ball attached 15
thereto, these fenale term nals being sol ere sol der balls to one of

an | C package and print edAnCé&eetheoamne@%% %@&%Bﬁb&@%@ng a cont act
section including a plated conductive [ayer formed on a peri'pheral 20

portion of each projegtpanrobft hasathesngousuednasdhaeigygaabharentifyt he
female termnal and a |l ead section including a plated conductive |ayer

fornmed at those opospénisgsfat-hanged] ¢at anneqoaleapoadi agdt opthedshota and
housi ng bottom surface and electrically connected 25 to the contact
section; and theteplslerfded| sacphnesl étdyt oft peopeatiédnscentiending fagmwrs of
t he hou5|ng bottom surface and 15
a bottom wall into the openings, and a plurality of
slots extending through the bottom wall at those
positions adjacent to the respective piojections and
allowing the bottom surface to communicate with the
10 respective opening;
female metal terminals detachably attached to
the respective projections and each having a pair of
arm sections and a base section connecting these arm
sections to each other with a solder ball attached
15 thereto, these female terminals being soldered by
solder balls to one of an IC package and printed
circuit board;
male terminals having a contact section including
a plated conductive layer formed on a beripheral
20 portion of each projection of the other housing and
engageable with the female terminal and a lead section -
including a plated conductive layer formed at those
portions of the projection corresponding to the slot
and housing bottom surface and electrically connected
25 to the contact section; and

the solder balls connected to the plated

conductive layers of the housing bottom surface and




3 S E P 2003 soldered to the other. of the |IC package and printed circuit
board. 2. A nale connector=conprising: an insul ati ng hdusi ng having a
pblurality of 5 openings arranged in an equal array to an array of

term nals of an associated fenmal e connector and opened at a top surface, a
plurality of projections extending from aisottomwall into the 3 SEP 2003
correspondi ng opening, and a plurality of slots extending through the
bottomwall 10 at those positions adjacent to the projection and all ow ng
the bottom surface to communicate with the opening; male termnals

i ncluding a conisaqlyeied It thdY idtthe Y aliRd Lorshctdye dnyeprinesed on a
peri pheral 15 portion of the projection of the housing and engageable wth

the femal e termsnacwdrd bd@pd section including a plated conductive
section formed at those portions of the projection corresponding to the
sl ot and housing botz.ommsuid e acanbet@ctsompriyingnnected to the 20
contact section; and solder balls connected to the plated conductive |ayer
on the housi ng bot t orars uirrfsacks @iy slodweireg havime aopherabitmnofC package
and printed circuit board. 3. A nmale connector according to claim 2,
wherein 85 t heopemiags seutdrgedfin b reatunl armfamltd ian r¥ramsof  pl ated
contact |ayer on the conductive |layer directly plated to the housing, the
contact |ayer C@ﬁmmnﬂaigjgi an associated female connector and opened
at a top surface, a plurality of projections extending
from a bottom wall into the corresponding opening, and
a plurality of slots extending through the bottom wall
10 at those positions adjacent to the projection and
allowing the bottom surface to communicate with the
cpening;
male terminals including a contact section having
a plated conductive layer formed on a peripheral
15 portion of the projection of the housing and engageable
with the female terminal and a lead section including
a plated conductive section formed at those portiocons of
the projection corresponding to the slot and housing
bottom surface and electrically connected to the
20 contact section; and
solder balls connected to the plated conductive
layer on the housing bottom surface and soldered to the
other of an IC package and printed circuit board.
3. A male connector according to claim 2, wherein

25 the contact section of the male terminal further has a

plated contact layer on the conductive layer directly
j . .

plated to the housing, the contact layer containing

"



gold. 3 SEP 2003 4. A female, connector form ng set conprising: an

I nsul ating housi ng having-a-plurality of openings arrauged in an equal
array to termnals of a 5 nale connector and a plurality of projections
extending froma bottomwall into the openings; fenale netal teggégfls
det achably mounted on the projections and ggch_having a pair of Frl003
sections and a base section connecting the armsections to each 10

ot her; and solder balls attached to the base section of the respective
female termnal and projected froma top surface of the housing, wherein,
t hrough these solder balls, respective female 15 term nals are sol derable
to one of an IC @age and printed circuit board. 5. A nethod for

manuf acturi ng an elechric onn ctorh conprising.the steps of:. formng, at

2 pair of insulating RousPngEMele SENBRGFRY E9TBR g, SRtnGOTREEHGEd i n an
I d- A . i lLur.al i ' i :

extonding Trom a bort o sarriBgiEY; hBGE a8 Ratihig, =Y elurBaReE b S o1

tending th tint Y ' i t
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respective projections® 25 and”all owi ng t ttontsurface to comunicate
W th the gespeghdVve OpEALABordghachaphyraltiaghb?dprbgetboh8sBgebh¥eng SEP

2003
from a bottom wall into the openings;
female metal terminals detachably mounted on the
projections and each having a pair of érm sections and
a base section connecting these arm sections to each
10 other; and
solder balls attached to the base section of the
respective female terminal and projected from a top
surface of the housing, wherein,
through these solder balls, respective female
15 terminals are sclderable to one of an IC package and
printed circuit board.
5. A methoc for manufacturing an electric
connector, comprising the steps of:
forming, at a pair of insulating housings, a
20 plurality of opehings arranged in an equal array
and opened at a top surface, a plurality of projections:
extending from a bottom wall into the openings and a
ﬁlurality of slots extending through a bottom wall at
those positions adjacent to the respective projections
25 and allowing the bottom surface to communicate with the
respective opening;

detachably attaching, to the respective



= 17 .projections of one of these housings, female netal terninals each
having a pair of armsections and a base section conngcting together these
armsections with a solder. ball attached on the base section; 5 formng a
ccntinuous plated conductive Iayer on a peripheral portion of eg%@PZU
projection of the other housing and on ghegf portions of the pr jectpgn
corresponding to the slot and housing bottom surface and, by doing so,
formng nale termnals; 10 connecting the solder ball to a plated
conductive layer of the male termnal which is formed at the housing
bottom surface; soldering the_paired _housings by the saolder balls_to.an IC
package and pri nPEQIEFFE P?,OFeQB@cP¢VEH??91§OH§FHQSa fEMad® &&tder i ng

t hod, d det achi id ' ith th ti f
or i nal & at { achEBCTRBRSE 0o PP ot BGnG! ot KB FCOtpAERAGE ARG S PCed BASL 1

board and, by d°%883§8n cGRABEECThGI+bGEEHRE" thige! GrRAGKAIS oL AHed

circuit 20 boar
solder ball attached on the base section;

5 forming a ccntinuous plated conductive layer on
a peripheral portion of each projection of the other
housing and on these portions of the projection
corresponding to the slot and housing bottom surface
and, by doing so, forming male terminals;

10 connecting the solder ball to a plated conductive
layer of the male terminal which is formed at the
housing bottom surface;

soldering the paired housings by the solder balls
to an IC package and printed circuit, respectively,

15 using a reflow soldering method; and

detaching said one housing with the respective
female terminals attached thereto from one of the IC
package and printed circuit board and, by doing so,
conhecting together the IC package and.printed circuit

20 board.





