"4 14 AU6 2003 1 TITLE OF THE | NVENTI ON ELECTRI C CONNECTOR BACKGROUND
"OF--THE I'NVENTI ON The present invention relates to a hi gh-densi tg‘ ﬂlg zmd
»glBctric connector called as a BGA connector to be connected to a gar

t hr ough solder balls arranged in a grid-like array. Wth a recent a vancg
off an el ectronic apparatus, such as a conputer, toward a hlgh-den5|ty|?nd

10 m niaturization unit, a surface-nounting hiigh-density connector CS ?

a BGA connector has been devel oped in which solder balls are arrange ba |
the connection sections of respective termnals to be connected to a boar

nd such solder balls are, arranged as 15 a grid-like array on
?he-connector housi ng. The B&A coﬁ%ggk%roFs%%ﬁa%ﬂ%ﬁﬂﬁﬂ@%ntact pads

[ ially melted by

rranged on a boar h sglder ball is partia
ﬁeati%g and bondedﬁfgﬁgﬁé§g§y@@§3§ i ng contgct Eadlon_ thgr30ﬁ;?;6m72§d R
di stance between the nutually adj S i s _ver r o\

' Igrger nunber of solder balls cgﬁeggh8§89l§§d%§ﬁ ?hE%HEQPH inalimted

range. In the BGA connegipy ’Pl%ééftgqm&rgfﬁesﬂa%ess te%tsae:]d éh_r u F}T#tyggm

. ; |
bottomwal I of an insulating housing 25 an ermmnal” \
slot. Nornalsly, —redspaotic/edqumictes QL WE 4¥ W MO cdihet e ey
opposed state, on an opposite wall of each slot.

' connected to a board through solder balls arranged in a

grid-like array.
With a recent advance”of an electronic apparatus,
such as a computer, toward a high-density and
10 miniaturization unit, a surface-mounting high-density
connector called a BGA connector has been developed in
which solder balls are arranged at the connection
sections of respective terminals to be connected to
a board and such solder balls are arranged as
15 a grid-like array on the.connector housing. The BGA
connector is placed on contact pads arranged on a board
surface and each solder ball is partially melted by
heating and bonded to the corresponding’contact pad on
the board. The distance between the mutually adjacent
20 solder balls is very narrow and a larger number of
solder balls can be provided on the board in a limited
range.
In the BGA connector, a‘large.number of slots
extend through the bottom wall of an insulating housing

25 and a terminal is received in each slot. Normally,

respective projections are provided, in a coaxially

opposed state, on an opposite wall of each slot.




A f 4 AUG 1003 2 The respective termnal has its retaining section forced

. 'into the slot at an area between the opposite projections and is held in

- *thé slot, while the retaining section is pushed by the opposed rghﬁﬁgmpns

from both sides. A contact section contacting with the term nal

associ ated connector is projected from a mating surface mated to the
associ ated connector and a connection section is placed in the
corresponding opening on an attaching surface side attached to a 10
printed circuit board and a solder ball is attached to the connection

[ [ ' [ ' [ he sl ot at an
section. By sinpl [essing the respective termnal into t (
area bet vvegn t hex&lo}gep£€f§% ofedsHNal hag citf ratakring sestdidny

' i gh-density
attached to the h 15 1n.the cgse where a conpact and hig |
connector is forne (%%i ulihézol nq.'haen s’lleq:pz?ékéadb,a%‘%j’ct?eéé"e% they oppasite

di mensi ons of t he oG ol YhS & e 198l t%cm%ﬁ an!d}fgiq ht, are

i | val ues and @ torce mnal is
otal ned 20 In'Chichausiing BeRdGHS 13 GRS 1Y R3S Jollie housing.,  Sueh
a greater stress acting upon the_hou3| g provides a _ _
particul ar Shere tremcborcisides.S A0kdatadtt Qg@tﬂbh”%%ﬁrr%'c t&z:g ﬁ%%lr gg'ne
etc., by a reflow soldering, there is produced a cause for
def or mat i on. terminal of the associated connector is projected from

| a mating surface mated to the associated connector and

a connection section is placed in the corresponding
opening on an attaching surface side attached to é

10 printed circuit board and a solder ball is attached to
the connection section. By simply pressing the
respective terminal into the slot at an area between
the opposite projections, the terminal.can be readily
attached to the housing.

15 In the case where a compact and high-density
connector is formed for use in an IC package, such as a
CPU, the dimensions of thg housing, such as the wall
thickness and height, are restricted td:very small
values and a force by which such a terminal is retained

20 in the housing produces a greater stress in the housing.
Such a greater stress acting upon the housing provides
& cause for a crack. In particular where the connector
is soldered to a printed circuit board, etc., by a
reflow soldering, there is produced a cause for thermal

25 deformation. ‘

BRIEF DESCRIPTION OF THE INVENTION

It is accordingly the object of the present




e
' “BRFEF DESCRI PTION OF THE I NVENTION It is accordingly the object of the
-present | 14 AU61003 3 invention is to provide a very sinple and .
s nexpensive electric connector which can positively retain respﬁiﬂgwgmn
' termnals in associated slots in the housing and prevent any defor ion
| of-the housing. 5 In order to achieve the above-nentioned object of the
~ present invention, there is provided an el ectgic_ connector having an
| insul ating housing and a plurality of terminals in the insulating housing,
| the housing receiving respective termnals and having a plurality 10 of
slots with a plurality of projections formed in a staggereq fashi on on
mut ual | y opposed $&VEAXAON tige tor enevigle raveny & implla @n) isROIpeNs ia@ai nst
whi ch these projections abut and a projection abutting agai nst one of the
opposed wal | surf§§8§FrPﬁ wRnagctRE HPéf@pFﬁ?ﬂPD?l¢nyﬁg? Fﬁhﬁ?gigrrﬁcfhe
orts a termnal _urqging force tg retain the term ) ( L
:Fgf. Accor di ng fsspﬁgtéggchFElEBﬁﬁeéPoP?SBF&P&@ﬁi§A9t§rénp¢bﬁebpeaungaan

abutted againet 300 REePBRE &y CdeEBFRAR On Phochér HPP;gllfg?hthb g |
Dr o) oction an the ternt aaifast K& SshErbeehe Fhbee FBRbr 4nBtoPh)eEk: ofc
in the slot, posith¥eb¥esent invention, there is provided an electric
connector having an insulating housing and a plurality
of termina;s in the insulating housing, the housing
receiving respective terminals and having a plurality
10 of slots with a plurality of projections formed in a
staggered fashion on mutually opposed surfaces, the
terminal having a retaining section against which these
projections abut and a projection abutting against one
of the opposed wall surfaces, in which'the projection
15 on the other surface supports a terminal urging force
to retain the terminal in place in the slot.

According to the electric connector, projections
are projected in an offset fashion fromﬂthe opposed
surfaces in the slot and, when being abutted against

20 the retaining section of the terminal, these
projections impart no greater stress to the housing and,
further, a projection on the terminal together with the
above-mentioned projections in the slot, positively
supports the terminal relative to the housing.
25 The housing has a mating surface mated to an

associated connector and housing a terminal insertion

inlet opened at the respective slot, the projection on




“supports the terminal relative to the housing. 25 The housing has a mating

-surface nmated to an associ ated connector and housing a termnal insertion

sinfet opened at the respective slot, the projection on k tance 1t 5A05 13

the terminal is forned on the retaining section and a distance

forward end of the retaining section to the projection of the termnal is
preferably so formed as to be made |onger_thgn a distance between the
mating 5 plane and the projection on a side spaced apart from the mating
pl ane. Wen, in this case, the forward end of the term nal engages the
projection on a side spaced apart fromthe mating surface, since the

“projection is ar tBfgé@rminglddst fermed: ont hbepretadnion sectienl@ndeani nal

is snmoothly inserted wi thout any intervention when the retaining section of

. the ternminal is i|fA48tRBEE BEPWednfoRWasgpenddofr thecretadning sectlion to

Further the terngﬂal greferably has_a connection section exter- nally
exposed from the PGt PER4CEHh1IQRi h the &srmépalsipapreferablyt ed. fomed

proj ection can provige § conéaoi naking contact with the plate-Ilike
termnal when it 78 “Pn¥8rP29S hORHBTsEBRN ppdiftanegsketyeen thepmatipie

the plate- ) ke t hvine S ot Bl S L IRER A Fie gRacaS PBREY: EROROnent
of the two the mating plane. When, in this case, the forward end
of the terminal engages the projection on a side spaced
apart from the mating surface, since the projection is
arranged outside the slot, the projection on the
10 terminal is smoothly inserted without any intervention
when_the retaining seétion of the terminal is inserted
between the opposed projections in the slot. Further
the terminal preferably has a connection section exter-
nally exposed from the slot and on which the solder
15 ball is mounted. |
The projection can provide a contact making
contact with the plate-like terminal when it is
inserted in the slot. 1In this case, it is possible to
provide a terminal of a simple structure which
20 positively engages the plate-like terminal of a mating
connector through the rotation moment of the two
projection.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
FIG. 1 is a perspective view diagrammatically
25 showing an electric connector according to a preferred

embodiment of the present invention;

FIG. 2 is a cross-sectional view showing




R I

“proj ection. BRI EF DESCRI PTION OF THE SEVERAL VIEWS OF THE DRAWNG FIG 1
| -is a perspective view diagrammtically 25 showi ng an el ectric connector
- faccording to a preferred i enbodi nent of the present invention; 4ggﬁqugs a
| cross-sectional view showing 1 4 A06 2003 5 the internal structl Q a
receptacl e housing and plug housing in an electric connector in FIG 1;
FFG 3 is an expl anatory view showi ng a slot @s _seen along line III-III I n
FIG 2; 5 FIG 4 is a perspective V|eM/shomnng a male terminal and fenale
terninal in FIG 2; FIGS. 5(A) to (E) explanatory views show ng sequential
steps of inserting the termnal into the slot; and 10 FIGS. 6(A) to (O
are expl anatory vildw el Ftatwc tance S enfl 2 reyapiitit Se | Kows & &nd
- enbodi nent, - FIG 6(A) heing cross-sectional views showing the nale and
fermal e termnal s HFHE AUFNG i B @leatwia lvonstdwigr HGFBEB)1;
cross-sectional views show ng the male 15 and female termnals nmated to
each other; and FIG 6( &LG- %pllé”néﬁbrafﬂk%@omm tshowsiinge as wlfcdc @s
shapes of the teryg nalééJ AILE DESCRIPTICNGCF THE I NVENTION FIGS. 1 to

4 show an electric Iyf 1T in
5 FIG. 4 is a perspective view showing a male

terminal and female terminal in FIG. 2;

FIGS. 5(A) to (B) explanatory views showing
sequential steps of inserting the terminal into the
slot; and

10 - FIGS. 6(A) to (C) are explanatory views showing
male_and female terminals in another embodiment,
FIG. 6(A) being cross-sectional views showing the male
and female terminals before they are mated to each
other; FIG. 6(B) cross~sectional views showing the male
15 and female terminals mated to each other; and FIG. 6(C)
explanatory views showing the side surface shapes of
the'terminals. 7
DETAILED DESCRIPTION OF THE Il;"VENTION
FIGS. 1 to 4 show an electric connector according
20 to arpreferred embodiment of the present embodiment.
The embodiment is formed as a board-to-board electric
connector for connecting a daughter board D to a moﬁher
board M.
The e;ectric connector 10 of the present
25 embodiment has a receptacle connector 12 attached to
the mother board M and a plug connector.14 attached to

the daughter board D. The receptacle connector 12




- "20°to a preferred enbodi nent of the present enbodi ment. The enbodinent is
i formed as a board-to-board electric connector for. connecting a daughter

. -board Dto a nother board M The electric connector 10 of theqhridf 25
enbodi nent has a receptacle connector 12 attached to i the nother board M
and a plug connector 14 attached to the daughter board D. The receptacle
connector 12 i 14 AU620 6 and plug connectar }4 have sol der balls arranged
ina grid array on their attaching surfaces attached to the nother board
M and daughter board D, respectively. In. FIG 1, in order to reveal the
sol der ball array, the 5 plug connector 14 are illustrated as being
detached from t hé®MhRMBCHNEN®TE I hare galrder bablsest rangdd oin tae

present enbodi nment,,. air of pqolarity tabs 18 of different size are
formed on a r eceptgafcll‘g EEFO‘T.?S‘T i 1%‘% aftaghing sfrfanemitat Giched tfortiss in

The Tecept acte oAt BoprRL A S AR sioted i aEpaiciARId oM

n an opposen 15 Faat fdn Sh S R GevRaT v R lsn hay mmor the

g;;ffgsgédsg?eaWL?gggfc?%?ﬁ%%?&ﬁgﬂoQ&%nQIﬁ%E%%%ie%Fas-gg¥§%lggfgc 35 16, 20
from the daughter board D.

In the electric connector 10 of the present
embodiment, a pair of polarity tabs 18 of different
size are formed on a receptacle housing 16 and a pair

10 of cutouts 22 are formed in a plug housing .20 in those
placgs corresponding to the polarity tabs 18. The
receptacle connector 12 and plug connector 14 can be
prevented from being wrongly inserted into each other
by arranging their mating surfaces in an opposed

15 relation and aligning/mating.the polarity tabs of
different size with/to the corresponding cutouts 22,
These housings 16, 20 are formed of a proper insulating
material such as a liquid crystal pquﬁér.

As shown in FIGS. 2 to 4, female terminals 24

20 are attached to the receptacle_éonnector 12 and male
terminals 26 are attached to the plug connector 14.

The female terminals 24 has their retaining
section 28 retained by the iecep;acle housing 16 and
soldexr balls 34 are attached to connection sections 30

25 of the female terminals which are situated near the

attaching surface 16a of the receptacle housing 16. A

contact section 32 of the female terminal 24 has a pair




" "material such as a liquid crystal polymer. As shown in FIGS. 2 to 4, female
- terminals 24 20 are attached to the receptacle connector 12 an g%h€2W3

. "termnals 26 are attached to . the.. plug connector 14. The fend

térmnals 24 has their retaining section 28 retained by the receptacle
housing 16 and solder balls 34 are attached to connection sections 30 25
of the female termnals which are situated_near the attaching surface 16a
of the receptacle housing 16. A contact section 32 of the female term nal
24 has a pair i | 14 AU 6 7003 7 of contact arnms 32a, 32b and is projected
fromthe mating surface 16b. Simlarly, the male termnals 26 have their
retai ni ng secti on8f3goptagtnagmsy3ghe pRbgandussngrdgecBedddEromithe 42 are
attached to connection 5 sections 38 of the male term nals which are
situated near the®aFtBEnFHETaGRT 48k-2081imAlandy: - thremadet Serminadsi @6 40

IS projected fromthe gﬁtlng surface 20b. \Wen_the glgg connector 14 is
mated to the recep®BBI ENCLBNRBERLRLIRG SeREieBAt 46t retained by thet pdugal e

section 32 of thePOHERS $41 mi RaTaahabalf8s L2  Brm AbFachedate canbeRtien
Cermnal 26 are nade ars 3 068 Ohdhe1 & Eortithe e ThiRRCapRor ShRaRgR o
berylIium copper i 1¥6d FaPOLLAPDS surface 20a. A sheet-like contact
section 40 is projected from the mating surface 20b.
When the plug connector 14 is mated to the receptacle
connector 12, the contact section 40 of the male
10 terminal 26 is held between the contact arms 32a, 32b
of the contact section 32 of the female terminal and
these terminals 24 and 26 can be electrically connected
to each other. The female terminal 24 and male
terminal 26 are made of a proper material, such as
15 phosphor bronze or beryllium copper ana their portions
contacting the contact sections 32, 40 are preferably
gold-plated. .
In order to retain such female teéminals 24 and
male terminals 26, a large number of slots 44 and 46
20 are provided at a required interval in the receptacle
housing 16 and plug housing 20. These slots 44 and 46
are opened at the mating surfaces 16b and 20b and
attaching surfaces 16a and 20a, respectively, in the
housings 16.and housing 20, that is, opened at both
25 surfaces of the housing 16 and housing 20. In order

for the solder balls 34 and 42 to be mbunted in the

openings of the attaching surfaces 16a and 20a, these




e ——————

‘“boﬁtacting the contact sections 32, 40 are preferably gold-plated. In

| order to retain such female ternminals 24 and male termnals 26, a I%ﬁge
‘nunber of slots 44 and 46 20 are provided at a required |nterva14mHEt
reéceptacle housing 16 and plug housing 20. These slots 44 and 46 are
opened at the mating surfaces 16b and 20b and attaching surfaces 16a and
- 20a, respectively, in the housings 16 and_hogsi ng 20, that is, opened at
both 25 surfaces of the housing 16 and housing 20. In order for the solder
balls 34 and 42 to be nounted in the openings of the attaching surfaces 16a
and 20a, these J 4 AU6 2003 8 openings allow the connection sections 30
~and 38 of the feRRFBiNGSnPAAdOW22hendommie tiiomisealt idhst G0b@andk 38N o fNalHe/
exposed. On the other hand, those openings of the mating surface (16b,
20b) sides are soffBpiEJtgsminal g4 apdamgde Aedminadnér ¢of be extiewess

with which the nati termngls are inserted. In order to prevent the
termnals 24 and Qgiigoﬁfggﬁﬁ ‘sl PBp&heoatber hpad,athaski pgevingscef( 16a,

and 45 1o 101 at chrrBetpd Rorsaee TiBRe 38b3.Ridss Arpare Eﬁigeé}ﬁééfgéﬁs
extend from the BonearPEIcaTaiaES dsibe: PBRCCRRERAR=cHath whREBethe
- projections 48a, 801 RG Ct8rhRIES LPe?nserted. In order to prevent the
terminals 24 and 26 from 5eing slipped ocut of the |
attaching surface (16a, 20a) sides, shoulder portions,
not shown, are provided at these slots 44 and 46 to
10 latch the retaining sections 28 and 36.

A pair of projections 48a, 48b are provided in
the slots 44 in the receptacle housing. 16 and extend
from the opposite wall surface portions in the slot.
Thése projections 48a, 4Bb are arranged in an

15 alternately staggeréd array in an axial direction of
the slot 44, that is, along a direction perpendicular
to the attaching surface 1l6a and mating surface 16b
of the receptacle housing 16. On the oéher hand, a
projection 29 extends from the retaining section 28

20 of the female terminal 24 and, together with the
projection 48a, supports a force with which the
projection 48b compresses the female terminal 24. As
a result, the projection 29 retains the retaining
section 28 in the slot 44 substantially along the

25 axial direction. Although, in the present embodiment,

‘the projection 29 is formed on the side opposite to the

projection 48a, the present embodiment is not




.
"15 alternately staggered array in an axial direction of the slot 44, that

I's, along a direction perpendicular to the attaching surface 16a an

“ating surface 16b of the receptacle housing 16. On the other hdnﬁm 0
proj.ection 29 extends fromthe retaining section 28 20 of the fenale

termnal 24 and, together with the projectigon_48a, supports a force with

whi ch the projection 48b conpresses the female termnal 24. As a result,

the projection 29 retains the retaining section 28 in the slot 44
substantially along the 25 axial direction. Al though, in the present

enmbodi ment, t her&&Of Beté® MRS tSo f orgmeh an priej sd oo pRosibe ¢p ale
projection 48a, the present enbodinent is not 14 AU6 I1DO3 9 restricted

thereto. Such a {pyEe asé i Déndreys bt afaupgoste & adgias ndmep support a
rotation noment (nonment acting in a counterclockw se directionin FIG 2)

acting upon the ﬁfn&ﬁi’éﬁ taftinplirRd Wodritert Jroiwicid ahisretaor8in ar r anged
in the alternately staggered array. Contrary to the case of FIG 2, the
projection 29 i Frcr red artingiusrophesifemdle ttearmiprad) &t ilon #18d in the
case where the projection 48b is arranged nearer the attaching surface 16a
than the 50' prqmecidanioita.4ia) ditthermaged tin $he efltemmetekhat a
di stance fromthe forward end of the retaining section 28 to the
proj ection 29 betsgderatkdrmmy.o Qeantgar) dsgdhet ivasen afi Flhce betheen the
mRting projection 29 is.formed on a side opposite to the
projection 48b in the case where the projection 48b
is arranged nearer the attaching surface 16a than the
10° projection 48a. 1In either case it is preferred that .
a .distance from the forward end of the retaining
section 2B-to the projection 29 be éo fﬁrmed as to
be set longer than a distance between the mating
surface 16b and the ‘projection 48b on a side apart
15 frém the mating surface 16b. |
Similarly a pair of pxojeétions 50a, 50b are
projected from the opposite wall surface portions in
the slot 46 of the plug housing 20. The projection 50a
is situated in a position nearer the attaching
20 surface 20a than the projection 50b and located in an
alternately staggered array along an axial direction of
the slot 46, that is, along a direction perpendicular
to the attaching surface 20a and mating surface 20b.
Further, a projection 37 is projected from the
25 retaining section 36 of the male terminal 26 and a

distance between the forward end of the retaining.

section 36 and the projection 37 is so formed as to be




“sufface 16b and the' projection 48b on a side apart 15 fromthe mating
surface 16b. Simlarly a pair of projections 50a, 50b are projected from
-t he opposite wall surface portions in the slot 46 of the plug1hpnsG HG3 20.

The projection 50a is situated in a position nearer the attaching 20

surface 20a than the projection 50b and | ocated in an alternately

st'aggered array along an axial direction of jge slot 46, that is, along a
direction perpendicular to the attaching surface 20a and nmating surface

'20b. Further, a projection 37 is projected fromthe 25 retaining section

36 of the male term nal igﬁand a distance between the forward end of the
retaining.. sectif&t 38 lomges: dhaay ifo izt ances beftoreend the tmatimgl 4 AUG
2003 - 10 set to E? Iongﬁrt}ha a_di stance between the mating surface 20b
and the proj ect i off "538CETRAPH AR theo Rreaectisgethar wilhe pre jecdjiest i35,
50a, supports a f L.th which.the male term nal 26 is urged and retains
the 5 retaining sgégggﬁh 8wﬂﬁhtﬁ@esP693$§t§BBS§9ﬂviéPPPoﬁFén@ foweeamidih

drection s n WSc2Eheohat boiTe st OB 1 G B SELlon ST IRy be

of any type so long as It can suppor

a countercsockw setdih€ali 88ctRok! £ 5% @ﬁ&iQQO#F%Bnéggﬁéggggégé;gégggggy

26 by the projections 50a; 50b arrange as an-a

Storage recesses ¥ha, afbhl aaereceybHed a8 fRerRLO 6.kn.{he _present
embodi nent to allow the contact arns 32a, 32b tasd%k"hE°mall

terminal, the projection 37 may be of any type so long
as it can support a rotation moment {moment acting in a
counterclockwise direction in FIG. 2) acting upon the
10 male terminal 26 by the projections 50a, 50b arranged
as an alternately staggered array. Storage
recesses 46a, 46b are provided in the slots 46 in the
present embodiment to allow the contact arms 32a, 32b
of the female terminal 24 to be accommodated therein.
15 By doing so, upon mating the plug connector 14 into the
receptacle 12 it is possible to lower ; height of a
resultant mated unit.
FIG. 5 shows the order with which{the female
terminal 24 is sequentially mounted in the receptacle
20 housing 16. Although an explanation will be given -
below about the receptacle connector 12 in FIG. 5, the
something can also be said about the case of the Plug
connector 14 with any further explanation omitted.
As shown in FIG. 5(A), female terminals 24 are
25 arranged in the insertion inlets of the slots 44 in an
aligned relation. And as shown in FIGS. SB to 5D the

female terminal is inserted into the slot 44 from




"of the female termnal 24 to be accommodated therein. 15 By doing so, upon

mating the plug connector 14 into the receptacle 12 it is possible to

l.ower a height of a resultant mated unit. FIG 5 shows the ordqrg A R0

which'the female termnal 24 is sequentially nounted in the receptacle 20
housi ng 16. Al though an explanation will be g ven. bel ow about the
receptacle connector 12 in FIG 5, the sonething can also be said about
the case of the plug connector 14 with any further explanation omtted. As
shown in FIG 5(A), female termnals 24 are 25 arranged in the insertion

inlets of the sl aiie 4brnkcdich igadide! 7 oD N EAS P Whd s Tl EindB to
5D the female termnal is inserted into the slot 44 fromi 4AUG2003 11 the

connection secti @aqgendialhe yomyt e.ﬂ&cﬁiéi?a@é%erﬁte%ﬁ:ﬂ{ itdld y brought

into engagenment with the projections 48b, 48a.” After engaging the
connection sect ipawj3Q thichly e, pragzact imﬁ@ng!aig% | $hel dalikteadiear the
ng

attaching surface 1ba, the projection 29 extendi romthe retaining

section 28 engagegctien Bl it ftdee palo fele ighou 8aThA il disnigid veddd on 28
of the female termnal is noved in slide notion between the proj-ections

48a and 48H, whi heagl tHabhytaRhing sultgate@ pEQj,ee¢heoprdYeeihans the
wal | -surface of the, slot 44, and the connection section 30 is externally
exposed extending from the retaining section 28 engages the
wall surface of the slot. The retaining section 28 of
the female terminal is moved in slide motion between
the projections 48a . and 48b, while slidably moving the
10 projection 29 along the wall surface of the slot 44,
and the conpection section 30 is externally exposed
from the opening on the attaching surface l16a side of
the slot -44. Finally, as shown in FIG. 5(E), the
solderball 34 is attached to the connection section 30 .
15 on the attaching surface.lea side of the receptacle
housing 16 and, by doing 'so, the mounting of the female
terminal 24 is cbmpleted. The solder ball 34, together
with.the shoulder, not shown, in the slot 44, is
retained in place in the slot 44 and is prevented from .
20 dropping from the slot 44.

In the receptacle housing 16, the projections 48a,
48b are arranged in a staggered fashion along the axial
direction of the slot 44. After the forward end of the
female terminal 24 has engaged the projection 48a near

25 the attaching surface 16a, the projection 29 engages

the wall surface of the slot 44 and, when the female

terminal 24 is inserted into the slot 44, the




“fromthe opening on the attaching surface 16a side of the slot 44.

Finally, as-shown in FIG 5(E), the solder ball 34 is attached to the

-connection section 30 15 on the attaching surface 16a side of thQAUBZW3

X | e housing 16 and, by doing 's , the nounting of the female
{gfﬁfﬁgf 24 is cogpleted. Thg sol der ball 34, together wth-the shoul der,
not shown, in the slot 44, is retained in_plage inthe slot 44 and is
prevented from 20 dropping fromthe slot 44.7Tn the receptacl e housing 16,
the projections 48a, 48b are arranged in a staggered fashion along the

.axial direction of the slot 44. After the forward end of the female

mnal 24 has erRERiRFtien p2%j fotm orhdSreteiiiny dder 8bh agshi pPovilibace
ag;, the projection 29 engages the wall surface pf the slot 44 and, when
the female terni Mg barjan Hshg theind ke cetmind btisiemddihly MEe2083 - 12
projection 29 from the retaining section 30 provides no bar and the fenal e
terminal is snmoot HTF G Pt wkthaute anwrunduehdinremytainche force to the

: : i i ether with the
D o) ecti on 48a. pr SHCIEE ke A8 S‘féx{a?t%eﬁg ?;lrtigi%m?m QMports a
Ther ef ore,  The 1 cto ein i 114 PEiEksd U2 mrsvricad an the sane 44
and the récept acl %i%u%ianhEGP}%j%%%?_io\ﬁe%g%' rgl)l%tpor{_%sstar efsoi_cft_:.r %g twr;leic;‘henal e
termnals 24
the projection 48b pushes the female terminal 24.
Therefore, the female terminal 24 is positively
supported in the slot 44 and the receptacle housing 16
10 receives almost no stress from the female terminals 24
in the slots 44. Even if high temperature acts upon
the receptacle housing 16 in a reflow soldering process,
there is no thermal deformation and the solder balls 34
on the connection sections 30 of the respective female
15 terminals 24 can be maintained in a common Plane.

FIGS. 6(A) to (C) show an embodiment in which both
male and female terminals are formed as plate-like ones
with the same reference numerals employéd in this
embodiment to designate parts or elements corresponding

20 to those shown in the previous embodiment and any
further explanation-omitted.

In this eﬁbodiment, a female terminal 54 has its
retaining section 58 retained between projections 48a,
48b of a receptacle housing 16 and a solder ball 34 is

25 mounted on a connection section 60 near an attaching

surface l6a and a plate-like contact section 62 with a

projection 59 therefrom is arranged in an insertion
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"“imrthe slots 44. Even if high tenperature acts upon the receptacle housing
1'16 in a reflow soldering process, there is no thermal deformation and the
. ~sol der balls 34 on the connection sections 30 of the respective fqugi8315
| térmnals 24 can be maintained in a common plane. FIGS. 6(A) toe}CD show an
' . enbodi nent in which both nale and fenale terni.nals are forned as
. plate-like ones with the sane reference nungral s. enployed in this
! enbodi ment to designate parts or elenents corresponding 20 to those shown
. in the previous enbodi ment and any further explanation omtted. In this
| enbodi nent, a fenali termnal 54 has its retaining section 58 retained
' between projecti ofBi8820F AgFlet 44rccTPeadireivctiong 596 tagethexohdeh kal

34 is 25 nounted on a3 cgnnec%bon section 60 near an attaching surface 16a
and a plate-1ike EORIGEELIEBLPBNSBPPREER & IPrEpebyi whish @herefromis

arranged in an in lop.l 1 U6 2003 1 inlet of a slot 44. The
projegtion 59 togé?%é%ggﬁ?ﬂ gaébPBFBSFiBﬁe4§ﬁm§E$pB?F§i&aﬂorcéﬂbyhﬂhich a
proj ection 48b pu e rojnal. _In the sa as in_ the
above- nent i oned eﬁgﬁgiﬁe t%ggﬁé Eﬁge PLETRPAFAG eé4ﬂ$§°§§éﬁ&ﬁveahﬁn t he
slot 44 at 4hree b S | elgr - 45 in. i he sl ot 44 | atches a
step forned betmegﬁﬂ?ﬂi ?%ﬁ%?ﬁ?%gggeééigﬁgégggﬁg f%egggnﬁi8Fi3ﬁ gECFBGﬁGGO.
On the other handpont®| e AeshbiPiert453Boihéd in the slot 44 latches a

step formed between the retaining section 58 and the

connection section 60.
On the other hand, a male terminal 56 has its
10 retaining section 66, that is, a retaining section
with_a projection 67, retained between prdjections 50a
and 50b and is supported at three points, that is,
at projections 67, S50a, 50b. A blade-like or flat
plate-~like contact section 70 is outwardly projected
15 from a mating surface 20b. A step is formed between
the contact section 70 and the retaining section 66
and is latched at the mating surface 20b of a plug
housing 20. | A
In an electric connector 10 of this embodiment,
20 the female terminal 54 has its projection 59 on the
contact section 62 abutted against the wall surface
of the slot 44 in a state in which the receptacle
connector 12 and plug connector 14 are separated from
each other. When the plug connector 14 is mated to the
25 receptacle connector 12, the contact section 70 of the

male terminal 56 is inserted into the slot 44 in the

receptacle housing 16 and engages the projection 59 on
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16 retaining section 66, that is, a retaining section wth a projection

;, 67, retained between projections 50a and 50b and is supported at three

i ‘points, that is, at projections 67, 50a, 50b. A blade-like or flat
plate-1ike contact section 70 is outwardly projected 15 froma ﬁBtHHQAU52%3
surface 20b. A step is fornmed between the contact section 70 and the
retaining section 66 and is |latched at the Egtigg surface 20b of a plug
housing 20. In an electric connector 10 of this enbodinment, 20 the fenale
termnal 54 has its projection 59 on the contact section 62 abutted
against the wall surface of the slot 44 in a state in which the receptacle
connector 12 and Bh@gcenhaett sectionr 62sefatheecflehade tesminalhss. Vﬁ?n t he
pl ug connector 14 is mated to the 25 receptacle connector 12, the contact
section 70 of thed9ing €0t ckhenmplesterminatr 56dcant vechivel at gddatart he

receptacl e housing 16 and engages the projection 59 on | 1 4 AUG 2003 14
the contact secti'®hiI¥?9 ofO¥FR FEPM| ehecfamale tarmBpaldbing Ion, otdernul e

term nal 56 can rece've.g¥€reater urging force fromthe fenale term na
54. In order to Tactftittetactias $F il ki whiehetheneantast sect i on

femal e tormnal Sfaeren . g5 e mate huyiah §6 1 chnsersgdanthe 5
contact section 62 of the female'termiﬁal 54 is
preferably bent, as shown in FIGS. 6(A) and 6(B),
toward a side opposite to a side on which the
projection 59 is provided.

10 In the electric connector 10 of this embodiment,
the female terminal 54 is supported in the slot 44 of
the receptacle housing 16 at three points, that is, at
the projection 59 and projections 48a, 48b arranged in
a staggered fashion and the male terminal 56 is

15 supported in the slot 46 of the plug housing 20 at
three points, that is, at the projection 67 and
projections 50a, S0b arranged in a staégered fashion,
so that no greater stress is produced iﬁ the
housings 16 and 20. Further, when these housings

20 are mated together, the projection .59 on the female
terminal 54 is contacted with the contact section 70
of the male terminal 56 and a rotation moment resulting
from the two projections 48a, 48b arranged in the
staggered fashion acts upon the contact section 70 of

25 the male terminal 56 through the projection 59 of the
female terminal, so that the female terminal 5S4 and

male terminal 56 can be positively electrically




“taward a side opposite to a side on which the projection 59 is provided.
: agm?n t he eIectPPc connector 10 of this enbodinent, the fenmale termnal 54
“i.s supported in the slot 44 of the receptacle housing 16 at three points,
that is, at the projection 59 and proj ections 48a, 48b arranged i A4S 2003
staggered fashion and the male termnal 56 is 15 supported in the slot 46
of the pl ug housing 20 at three points, Lhagslsh.at t he prOJectlon 67 and
projections 50a, 50b arranged in a staggered fashion, so that no greater
stress is produced in the housings 16 and 20. Further, when these housings
20 are mated together, th rojection 59 on the fenale termnal 54 is
contacted with th%OEBﬁFEES EEC?PSH ?bheF-t he mal e te;g1na£8§6 and aed .
rotation nonent resulti omthe two projections a, arrang
the staggered fashion g%tgiépo 't%eskgﬁgait5%%%?9%@“?@°6fpﬂﬁ formed| en

Forml o term nal 54 Saainh S0FE8 Hrand B uahtee Boere Dol S‘séi"eérfﬁeii‘gtys}(i)‘?
nduc
ok “Pormeon “REEEREaR 8 el T S nll WrmEnal S35 7,
42 mount ed Hn t hesdrueded a8 $&1 Got 40 'ﬁ;;aédeﬁff J:gsgéfﬁé{%@gsﬁéteédf’ad P
by a reflow soldering nethod. It Is prefertre at , _
aforenmentioned It is preferred that, as in the aforementioned
embodiment, the female terminal 54 and male terminal 56
be formed of a proper material, such as phosphor bronze
or beryllium bronze, and their contacting portions be
10 gold-plated.
~As evident from the above, according to the
present invention, therresbective terminal is retained
in the slot at three points, that is, at the projec-
tions formed in the staggered fashion on the opposed
15 wall surface portions of the slot and at the projection
from the terminal. This very simple structure can
positively retain the terminals in place without
‘producing any greater stress in the housing.
The projection of the terminal is so formed as to
20 be projected from the retaining section. And, if the
distance from the forward end portion of the retaining
section to the projection is made longer than a
distance between the mating surface and the Projection
spaced apart from the mating surface, the terminal can
25 be smoothly inserted into'the slot without the
projection being damaged by the forward end portion of

the retaining section.




S
“‘enbodi ment, the female ternminal 54 and nale ternminal 56 be formed of a

i proper material, such as phosphor bronze or berylliumbronze, and their
“contacting portions be 10 gold-plated. As evident fromthe above

according to the present invention, the respective termnal is rat"awﬁezgm

in the slot at three points, that is, at the projec- tions forned in the

st aggered fashion on the opposed 15 wall surfigce_portions of the slot and

at the projection fromthe termnal. This very sinple structure can

positively retain the termnals in place without producing any greater

stress in the housing. The ﬁroj ection of the termnal is so forned.as to
20 be projected from t heBFERSFni 1 the(Fase wherei thenprojiestaoneofr thet he

forward end porti e.retaini section to the projection is nade

| onger than g di s?%ﬂgien%gtﬁé Er‘léfﬂ'é&grﬁt?n‘éogﬁ??ﬁcégﬁﬁﬂgi:h her platerdike
spaced apart fro : i C {the termnal. ca 25 be snmoothly
inserted into th?%%%%tﬁgu%%%grgq o%%%??%#}oﬁeiﬁﬁedgﬁ'ﬁﬁ%ﬁ b§rmiealor war d
end portion of tieik t@iﬂﬁi@rsﬁ?té%c&,{% A6, 7003 16.. Further i

in the
case where the projection of the 1Tern naretonatirtt RS LttEeiRcsetginnst

the plate-l3 ke taigagument witRIERW wPIWOL Hinde femal e termnal,  being
sinpler in structure, can be positively set In engagenent with the male

term nal .




"1 1 4 AUG 2003 17 1. An electrical connector conprising an insulating
housi ng having at | east one termnal holding slot, and at |east one-
“termnal positioned in the at |east one slot, the at |east one sl oy (hysing
, first and second projections extending fromopposite sides of the at |east
one slot, the first and second projections being staggered relative to
each other, and the at |least one term nal having a retaining- section with
a third projection extending fromthe retaining section, wherein the
retaining section is |ocated between the first and second projections
whi ch apply a nonent couple to the retaining section, and the third
projection extending fromthe retaining section contacts a side of the at
| east one slot and urges the retaining section against the nmonent couple
-applied by the first and second projections to the retaining section- for

hol ding thhe at | eaglh oggeker MRl ddhddi8 ot L -ggﬁ@:ﬂ t. : he.
el ectrical connector according to claimi mhe?@?%l tte 58 IéégPIéﬁ%nglot
conpri se$CHSFNGr aba¥Yingf a8 oleastandnehe eratinedastoafimgt esTonAl ap@TPst Ses a
pluralitygk+t ] - ach_.term i ng.pasictioned in a correspondi ng
one of the 55|§%§}??5”3Pa§|§?§?ﬁﬁ?“?ﬂghé|3%&%Fc Faéknﬂ%€t64°5£c%ﬁﬂi% to
claim| Weesti mne helat beabtgonerser shoaketsnd pRbfedidhdabxt dnaihe

1 wherein_the at |east one

el ectricgl gonnectar ac%%gsiqgft clainh ! _
termnal 1S a WG E MRS F it & edffFtaPRBoftett othgc ddnditnggnd cl ai m
1 wheresacbhd phofdcpioheche Dy tAyis dar enarsvdet9fedhe other, and
the at least one terminal having =z retaining section with a
third projection extending from the retaining section, wherein
the retaining section is located between the first and second
projectigns which apply a moment couple to the retaining
section, and the third projection sxtending from- the retaining
section contacts a side of the at least‘ohé slot and urges the
retaining section against the moment couple - applied by the
first and second pr?jections to the retaining section- for

holding‘the at least one terminal in the at least ore slot.

2. ‘The elactrical connectof'according to claim ] wherein
the at least opne slot compriées a2 plurality of slots, and the
at least one terminal comprises a plurality of terminals, each
terminal being positioned in a corresponding one of the

plurality of slots.

3. The electrical connector according to claim | wherein

the &t least one terminal is a male terminal.

4, The electricalv connector according to «claim 1

wherein the at least one terminal is a male terminal.

5. The electrical connector according to claim 1
wherein the third projection extends from a side of the
retaining section facing the first projection in the at least

cne slot.
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‘“Yetaining section facing the, first projection in the at |east one slot.

1 4 AUG 2403 - 18 6. The electrical connector according to claimb5

“wherein the second projection contacts another side of the retaifjnge 200

section opposite to the side fromwhich the third projection extends. 7.

M Lo . { or
An el ectrical connector assenbly conpringi ng: the electrical connec
according to claiml1; and .a mating connector adapted to be mated to the

electrical connector,' the mating connector conprising a second
.insulating ..housing and at least- one mating terninal- adapted to be
mated to the- at least one” termnal in the electrical connector, the at
| east one mating termnal being positioned in a slot in the second

i nsulating housing, the-slot in the second insulating housing having

correspopnding fir n roj j.ons which extend from gpposing
surfacgsaof tghe slqgjteai getﬁe scel:c%nd f‘%ﬁ{s‘?éﬁ‘;"r an%lc%ﬁreéjcﬁq set®refdeiPe f0 each

vherednr ebpondietprid rstojedt secordnpaeitectiendf thaes! 9 itht he
other, Shondiauy ng section of the at | east one nmating

cond _housing hol di,ng a retaipj ( : )
fgr i nafe?ﬁﬁgﬁa@erﬁe%%’éiﬂp?‘ﬁ%’* Rt &Pnitlif setee odrosf wiichat theashiane
mati ng peefesal chasxdesaisr esponding third projection extending therefrom
and contacting a side of the slot in the second insulating housing to urge

the retaining section against the corresponding first and second

projectipns of thg,sLeL.ip;Lhe 888889t99“§é£5hb1y comprising:
the electrical connector according to claim 1; and

. @ mating connector adapted to be mated to the electrical
connector, the mating connector comprising a second
.insulating “ﬁopsing and at. least- one mating . terminal . - -
adapted to be mated to the at least one' terminal in the

- electrical connector, the at least one mating terminal
being positioned in a ,slot in the second insulating

- housing, rthe slot in the second insulating housing having
corresponding first and second projections which gxtend 
from opposing surfaces of the slot in the second housing
and are offset relative to each other, the corresponding
first and second projectidns of the slot in the second
housing holding a retaining section of the at least one
mating terminal inbetween, wherein the retaining section
of the at least one mating terminal has a corresponding
third projection extending therefrom and contacting a
side of the slot in the second insulating housing to urge
the retaining section against the corresponding first and

second projections of the slot in the second housing.

8. The electrical connector assembly according to- claim
7 wherein the at least one terminal in the electrical

connector 1is a male terminal, and the at Jleast one mating




8. The electrical connector assenbly according to- claim 7 wherein the at

| east one termnal in the electrical connector is a nmale termnal, and the

“at |east one mating 1 4 AUG 2003 - 19 termnal in the mating e|e?%{hg€b@3-

connector is a female termnal. 9. The electrical connector acco

claim | wherein the insulating housing Lncludes a mating surface for
mating with a housing of a mating connector, the first projection,-being

| ocated in the at |east one slot closer to the mating surface than the
second projection, and wherein the third. projection extends froma side of
the retaining section opposite to the first projection. 10. The electri cal

‘connector according to claim9 wherein the third projection is |ocated

closer to the mating surface than the first and second projections. Ii.
The el ectrical connector according to claim9 wherein the third projection

i's |ocatesmonatheinet ghai Ngat SREL IS {hAt 2 diskange g%tweenggnféﬂf war d

end of the  retaining section and the third projection i gr 8at &n a
second t¥SRERRE- bet wveen the mating surface of the insulating housing and
first projection, the forward end of the retaining section being disposed
in the at | east one slot further from the mating surface than the second

projectign. 12. Theeel etéct£abaLONBBEABELBECORELBYAERLC! igM Liy, Mherein the
at | east one.teggénal has a connection section exterﬂally exposéﬂ fromthe

at | eastPEHER| o PRNtEhiBg denEFdmbainciudemimt Bdting surface for -
mating ~with a housing of a mating comnnector, the first

projection being located in the at least one slot closer to
the mating surface than the second projection; and wherein the
third projection extends from a side of the retaining section

opposite to the first pfdjection.

10. The electrical connector according to -claim 9
wherein the third projection is located closer to .the mating

surface than the firgt.and se;ond.projections.

11. The glectrical connector according to claim 9
wherein the - third projection is located on the retaining
section so that a distance between a forward end of the
retaining section and the third projection is greater thén a
second distance between the mating surface of the insulating
housing and first projection, the forward end of the retéining
section beinq disposed in the at least one slot further from

the mating surface than the second projection.

12. The electrical connector according to claim 1
wherein the at least one terminal has a connection section
externally exposed from the at least one slot on which a

'solder ball is mounted.




