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fnventi on 5 1. Field of the Invention: The present invention relates
to el ectrical connectors an RAPB M RE ar | y to electrical ST
connec whi ch 2 ) fO ni-at densr ty and h&simpsbi n
count ggﬁ‘ cations. %%%zﬁi%ﬁ&eé’%é&&%% fEDevel opnentes”
Recent advances in the design of portable or nobi I e electronic

equi p nt-ﬁg%ve required I0 tThat ¢onngctor technotogy keep—pace—wth—the—

t r endpCOERFMERari zat i on and fupghi npl-exity. Connec

i n suph afFPsy 2H18, 9/Ae, B8EA/000 ¢35} Tgr)e@%%?s%ﬁntl ally densely pac /ﬂzg
t han. was heretofore generally refiui red. Such board to board types of
connegtors are usually used to i NUBBBAAELt two print d8O8EITHEEH(23.07.98)
boar dg—Tmanmmezzantret—econtguratt-on——35—Sueh—uUses require connectOrs._
not 011216 Eﬁ&lﬁ@%ﬂﬂ ller contact ppdpRRReid]Ylimmrmaawa: ﬁj’% with |owe
mat i ngy hts, as well. The resultingVv ﬁﬁﬁm@&.ﬁé\%%gék SI ng density
must sz%lr HBN be achi eved8FIARIBEL0L98)| T20g i kircant Fampsisdh ce of

rrechaaiei%ﬁ ;dness si nce such connettjcEsiiERaitn chivh@psubj ected to

unusu stress he ra‘t‘mf@)gf the 20 application. For
exanp @E;@},%@t uri zediz’}ﬁﬁg?o:{” '} (ﬁ@ %*Eﬁ(suzumssm;écml to high

strespeETohikRRey are AsHRPSEG nek. 10 er vvyp 8 WNERFREET B Eah TR Rddwes
have t#ﬁrﬁmisesstr al f ongwienmgang 10 NeCix rﬁﬁgmwm Tokyo, op) CONt @Ct's and

sol de nts Furthernore, the connectdrs the ves m ght separate
i f suf (%’?@ﬁﬁ”bﬁ”’ﬁﬁ@%?”é@e not guel) #aHH e. AU2B, CN, ID, KR, Nz, 36 @s, Bseer

"l ad %‘E"g ﬁé‘ﬁ”ﬂls) comtﬁ‘?ﬁ?"%@dwﬂor miniaturized
desi gn@z) B m@n 165 By gn t ¥ Rkk Ak USES A single

canti | @siess mtxm@;%‘,\m)act for the|springemegiact which mates an
assoc| ameFbkaek«appriect , whi ch does not] have spring characteristics.

The cPphBEECT(MPRIZOND, §en@)/aHly can be of two configurations. WO

98/ 00 Fn3E(TAKIMOTO, Kazuyuki)[JP/IP] PCT/ US97/ 11157

2 T7fﬁ%“%%}; %gt’%g%r ation is|an edge stanped or "tuning fork"
conf i gy tact is bllanked fromflat material and
reori ent 90 degrees en it is insertgd into the housing so that the

bl anked edge of the beam is in contact with the blade. This design has 5
t he agvantage—that—conptex—contgurattons—whteh—have—a—high—degree of —
conpl | Game: C ROBHER COMPOBIIIONSROREMES The cantil ever beam geonetry can

al so pe op timzed b sta ng an idealized shape into the profile of the
beam (f—"l# A%t Y rTg‘ant stress beamwith a parabolic shaped

t hi ckhess profile mght be readily stanped. This approach m ght allow for
10 (svpAbseent act hei ght and tighter pitch contacts. The nounting of the
cont alct i 4 rblsecomeysidon fig tine sxdegélnewaht sigeaethrphtirstieald Byisiahoa o g warh hikings in tapil BY
the c compm;g:z:‘: lﬁnt;r&:;g}% @E enean (E:\e)ssa:ryung:;urawd&}?nnAPesuw E‘P‘W&t fromaggr;g@s? q{gké’?g)c wg,-e
of a irorcte ’ :%é e ;?Y I
e beesae el Bl e D s e R R S T ) L
case | #idns tioinads bting excellent i sigegth|charafieisticst sraging ebsistance and bigiing PARBMEEIER thidwd: 48 sBBce (réi@ance
final mmﬁcwgytp‘m égg’rgﬁ;’g‘?gggo;gfﬂ g i %%éa:ﬁg‘ﬁt%tjégn coralymer f:ffﬁfavam euahw r@e )t(.og:
bendi ngso bk g Ve
beans wgarmsdmbsltg/sorsot quite as rrechanl c ICI egr:gﬁ;I 3 (B)adwm"%wm Ej‘ém ®)
stamped design, they often are nore cost effectrve since they can 20 be
mass Yy nserted or insert nolded into the housing thus making assenbly
either easier or less costly fromeither a product or machi ne standpoint.
This fype of product is also easier-to electroplate and the contact surfac
is uspally superior to the edge stanped type of contact. The
design of connectors with a contact pitch of less than Inmand 25 wth
mati ng hei ght of I ess than 5mm often presents particularly difficult

design problens. The small pitch of the contacts require tightly
contrplled tolerance on-the pitch- to prevent shorts. This requirenent for

D

9]

WD 98} 00885 PCT/ US97/ 11157
3 preci sion and accuracy extends to the contact forns and housi ng
geonefry's as well. This design process is further conplicated by the high

interpal stress generated by the contact beans thensel ves, which can
generate distortions of the housings and result in reduced contact forces
5 over a period of tinme, particularly at elevated tenperatures. If these
connectors are to be manufactured reliably; unique nmanufacturing

met hods are required, which can assure the di mensional accuracy as wel |
as physrcal strength of the product W t hin the drnensronal constrarnts of

M e ——y P T [




cantil ever beam contact half (receptacle), should be nol ded
si mul taneously for a nunber of reasons. Miltiple piece designs would be

“hor e

costly than single piece ones. The structural integrity of a single

pi ec
mul t
woul

conf
t hat
t ool

t ool

inte
acco
no o
inte
ar ea
case
t hen
i nsef
PCT/
t he

desi

t he

Thi s
t wo

pr ot
conp
rece
and

rece
nol d
pl ac
secu
at a
part
ar ea
bean
of t
to t
m ni

t he

cont
per f
In |

into
mat e
hel d

o_design would be better in a one piece design as conpared to 15
pgg Fé§§§s and the tolerances or variability of a one piece design
However, nolding two rows of contacts in this

guration 4sZaEA IESEPIf Wt el 2 ¢ +9bcmf:fwc#ﬂ§>waikg@ﬁ@!IQﬁml ing

will seal the plastic around the contact areas (the "seal -

ng) kTR Bz @4vE dokob lthemﬁﬂ@‘f’%li’@eﬁﬂ%ﬁ ¢ danmge
ng. 20 This nust al so be done w thout conprom sing the structural
grity of — L A6 btk .5 Ther o 4r¥ gebeyal —relt FhoS bl ME ¢hat b & can be
pl i shed. Preferably the nold should be a straight draw nold with
limted &3 3 éamnicry -act i o0s) nFnpl W& The) BBk BT L)L dr.éampy t he
face between the plastic housing and the contact should be a flat
pr ef er alflily ) #F #hifR 057 I rt er PeBRigRoleC dfi vD 88 K BB si¢fdeasa In the
above the contact beans were nol ded at | ess than 45 degrees and
bent intoFpdsix itolr &y 5 & S deanGi o @ vi 04bDEL Bl it ehhttkdodk d be.
ted through an aperture in the WO 98/ 00885
JS97/ 11197 0 /0 ~4 0 /6 0. ((D+{W)) /(i) (HBRHER O =) H)tom of
connector. A second, and probably a preferred case woul d- be to
gn the hdsd &g 48 'bhﬁt()t,dallmg daB ‘BECHF de el Sor Whill] But It &8 FOES &
connector contact, fromthe bottom of the connector and fromthe top.
procedur B 7alll B4, 8mdhed didgt o Uriktilieicbriheeboll R HUSIUDEATRE 5
nal ves of the connector would be designed so that the shroud, which
=MSHm$W¢%m%§%@%ﬁ@&Uﬁ&mMJ%ﬁﬂiﬁﬁwmaéw
ared to nost designs in which the shroud is external to the
bt acl e housk ﬁgZK%ﬁﬁsLdfﬁeﬁeﬁhtf(s'\’t thelconRdB =6 #i Biibideo il 4§ b, wWiible,
al | ows for relatlve[ . wal|s to be nplded at the base of the 10
bt acl e. EFM I X UT Dol Britdk (he > cornZciior F9 dTMEhacly
bd as a qne-pi ece n|t Again, in this case two contact strips are
M|M0&%@%ﬁbﬁh%&%@&ﬂmm@m&ﬁéAﬁﬁ%ﬁﬁhkm
fe in a plastic matri x. this case the contact portion is nplded
slight taferd $oD b -pr'6pe|:1f51/ Vslidls- OF & 1 &h—bd fte@iidiindd. Fn this
cular design, the coring provid an area underneath the contact
of the a;% Ik &h4 @M@@ﬁ%ﬁaﬁﬁdb‘ 8 Pl D ¢ iatt, Landt théiebnt act
5 are supported by a har, of plastic materi al whi ch enbeds the ends
he cont adb & @H‘n é’tbaﬁ)/{ (@D acHbik B A Dinvktit bedt Dylakd at 4 e ends
e base of the One advantage of 20 this approach is. that it

zes t he/rﬁ)toent i Ea?l}tbr(lél)ﬂl 501 bf (KRS O € Jndt 2rA%a® 9o fl ow into
bontact area. It also elininates astic materi al bet ween t he
ot CuhiEib chrl BT s A DR 41 ey 1 ol & Btk (B 5 =
br rance between the contacts and between rows of contacts.
bw mat i ng” Mkt LedrBebtord) ) el Fridet 1L i ditndk 8 B AdcbiBact & 25.
t he hou5|7g can _allow for shorter contact beans, since |less plastic

i al can béh gbdd &t @ EaBulte (Khe) £otR Rt Befdue~ Boler'adicsC darb be

nore tightly, a shorter contact beam can be used, since |ess

WO 9
13

rece
furth
prin
char
conn
That
this
co-p
whi ¢
t he

/00865 PCI/USY /T 11157
P CEBRHR b EN P EREBQITI 2 t B BEERYERE SPERERRT PR ERT Par i e g
)Qﬁcggjayﬁlguratlo¢ iStawyg> i th the oger) bbrTpm can be gHedig.
e, si ncht nose of the g r@n”extend al np tﬂrg*t he
sé %szsxo d SgH i t her eby '“%?a&‘iﬁ% fhe cont act" I
epPnatiizC th <umn§xg ﬁgg advantagf zéq o
d % .

8 :

zgl?om eswgrv i s thatgw he;so&*ﬂer tails ML 7) are insert np

By, Aéﬂéy are forned |ﬁ1ﬂ?¢o nnlmlugﬁg IZ7%arher than aft )

g5s& Zﬁﬂe,pre0|se ndguﬁﬁkﬁ % he nohjt%xﬂ ¥%p hel psVfo% eﬁ@ﬁé the
&faditfy, wof the contldctds;z3%¢t her than e b@"’on 10 pl a¥i é,ﬁaﬁér"ﬁgl
1C@aﬁ4l§>9*é“%our ce of}&xﬁ%ﬁder abl e variX io1“73he. bott om surface of

ESINGGNIETI s fl at pridviZfidhyg a barrlerﬁk)}Iﬁgwand ot her

cont agifn& s. to the contdct&B¥ ea, as conmpaediIP~tonventi onal desi gns
i n whit¢h 3719&r e openi ngs ¥n ﬁw’eﬁjﬁ t he corﬁ&d;ﬁ’;p accommodat e t he

| ead
boar

h%&l ,aﬁgs and bendlﬂ@ugﬁﬁ;Jﬂfﬁf Tergs Bt erappl i cations for
£togay7d, mezzani & PPl% connegz‘f a2 3y8fem where connectors are

requi

red.to he anlls\rl i-n—-t-andem- his- mghL be rnqnlrnrl to

accomodat e pin counts beyond t he deS|gn capability of an individual
connector or process, or to glve stablllty to an ot herw se unstable

o oy ~ N




