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CONNECTOR HAVI NG | MPROVED TERM NAL ST round of the I niehMAballl
The present invention rel ates general Mmmmﬂ nount connectors nount ed
by sol deri mg 993goqari nted circuit boards, parti cul ardTyus9e/oe23ur f ace
nmount connector having a termnal structuf'®%ith an inproved pitch
arrangenent of the connector 5 solder tails. Conventional surface nount
connectors use Insulative housing with a plurality e. termnals. The

term nal s have contact portions en ends thereof that line a slot fornmed in
t he connector housing. Solder tail portions are formed on the other 1C ends
of the terns.~.ais and extend on both sides of the connector housing. The
sol der tail BORFACE Suinfr HharedrSHRETRAL rAbkYvEYSheirhint hordiitaim
surface of the connector housing sO as to contact conductive pads on the
circuit board. In these connectors, increasing the nunber of contact
portions of the I5 term nals causes G corrasponding reduction in the pitch
of the s VERELEDnt act portions OF the terminals. This
occurs when t Si; ohnect .S, 1 i

conventi onal rllﬁjcegﬁ:;%elgrt rlégﬁfr%l{:ﬁ%ﬁt &e pi tché%?é%hlel%ggﬁﬁgﬁugfgﬁgégg@m eS

t hat t he dvrimdrtafrd heureed bhal scbddactg 20c partimredlcsardie t. édageld., bBndor der
to reduce the pitch hetween the term nals, the clearances between adjacent

termnal BV AT PERGHY APeaf 305 FRIUTISC RGPt HESE "8 Sart&rREess!

| ner eases, passiid il % 0h-CaHstBge Rl caUS! N0 SArld N0 dieturen dhecdiacent
term nal contact portion whenh the surface nmount connector is 25 mated with
a CoEnt ergsrdeoppasisng connector) which possibly degrades the security of

t he connection obtai ned between the two V4' O 991 36994 caonnect ors.
Summary of t h&E AL 12 537 MAYE 2T PCI9 UISOR  IFE0 2B STRESHYESENE i nventi on
s directigd da, A aunf aceimbynt o Js 1043 gonnectale thal.onarcangs the

af or enent i oned "di sadvant ages. erefore, It 1s a general object of the
present idmverddtonpdnx jpmeyvicdeetd s ur fisnceo fronhdt conree &t arl ashifolrmeadoirds the
shorting between adjacent termnal contact portions, but i | e maint si ni ng
G h=gh- deTiSSF 1B MIPE"Gr r anged®ht " t PXE Pt ddsd InTen 6 ©he §5Pger

tails. miher objetd Qi Lhgipresent,ddyentd abdl 4:udy Qr-dea Shzacsmunt
connector wherein the pitch of the termnal solder tail portions is

decr easedhavs drg t hehrursbedeof c& el nparal : gontact Ppordrigats suwpstrerteasdég and
herein the .t%r)n‘i'nal .cont act ‘Qorti_g_ns are provided at a greater pitch than
that of tHEFbl'ter t4i9 PHorProf T ROt der 18" ScehIRsi%h o FE 6f5j &bt s
and . n acerdance sHdie et Balis GPrinei palcaspesia,0f she piesent invention,
a surface nount connector _S provided having an insul ative connector otsing
and G pl waligarqns .- igfcreespngat se diwpose d in ¢dret soneettoonso v figpe t he
terninal s_havi nﬁ% contact portions j?o{r med_al ong one s trgeIOf ends thereof,

t he*tont att” Potrtiorr BEiTg al rangdd T paral T &7 - 2 brig* & E=Ct Med HRF t he
colnect orsdtusi NG 11 & el edet BE Nk HOGk i Nodrt iordded el Ralrmfaaach sekder
tail portion extend out of the connector housing along only one side of the
connect orQcdins iwhen pdreabiveradi r anzeneht thavdIrnecysin dis epdalcedo one- hal f

the pitch of the caontact portions. The solder _tail. portions extend
substantially 4}} Lféfsalcdﬁ’ﬁg L~ DOt T oM S FACE 'of‘?%%mc%m%cet (?rltﬁ(?uﬁr%nﬁhgnd

extend ousyweddd diney 8fde@Ares that the pitch of the terminal contact

20 portion also be reduced. 1In order to reduce the pitch between
the terminals, the clearances between adjacent terminal contact
portions are also reduced. Reducing these clearances increases
possibility of causing of causing shorting between the adjacent
terminal contact portions when the surface mount connector is

25 mated with a counterpart opposing connector, which possibly

degrades the security of the connection obtained between the two
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I n ‘accordance with another principal aspect of the present' 30 iml%rm i a
surface nount connector is provided that includes an el ongated connector
housi ng forned froman electrically -2 2 3 MAY 2002 ' O 991 36994 '

PCT/ US99/ @Wbl#dRedoasul ati ve material and a plurality of condect/usse/ot®@rn'nal s

| oaded in the connector housing on opposite sides of an opposing
connector-receiving passage) the term nals including contact portions that
face inwardly of an opposing connector engaging 5 slot fornmed in the
connect oronoesies - The termnals al so include solder tail portions for
attaching the connector to the surface of a printed circuit board by way of
sol dering, the solder tail portions extending outwardly fromthe connector
housi ng al.ghg-¢ betdun srdased hereof. jO The terminals in the connector
are arranged so that the contact portions of each pair or termnals lie in
opposi ng al i ghmepredertc eavtergtilver isThHe reererdnabsaasertand i gommd such t hat
the solder tails of one of the termnals in a‘choaeg, ai.r_e= qggosing

t er mi nal SOROESE R di M TIRT P Shé N0 AREEESEHIARFAgI 282V FALE S Dot t om
surtace therepiowhid& the sl deigehairhs ebkbe Qﬁfh%e_t?fé@@ﬁé ifyddre ghosen
pair of termnal s a}wend under the one térmnals, with both of the two

sol der tadlpypovidere asuEreged nourd ganaklcglorr ghathoasbigs - ghortingthi s
manner the solder_tai is of the term nal on both sides o‘.%he passage, but
extend oRECBFERETI FTUN IS 3dn COREEC CoReTE1885of PEheRbhhect or . The
contact pOrtdom olg the. tat nFnalileare rah Hanged rkRg8mPhedet €F M ned- Ridely and
the solder tai- portions are arranged in a pitch"that is one-half ¢ the
predet erpinelt @i the daldepreefidsr.ed enbodi ment) the connector | ousing may
be 2~ formed as tﬂérrece tacle connect or housi ng_havi ng_t wo }gar allel slots,
or M ecept acl EFUHATT SHydge (ot (6nS 6F SR GPPEEFAG  coRnER tBYOV R & er mi nal
contact portion uidedmdons ok enmcpal $ikibAeceppRS| t &rrides L gach
slot. The solder tail portions of the termnals lining the sides of one of

t he two S8:5|mtstextend cigwasdied alhdAg ¢iley nombesi dé vérmima X ororesctanr
housing, while the solder tajl portions of the termpals |ining the sides
of the SIFETITI® tHe THo EITHs &%t &RGT5arWardl Y EaPoAg: - 3°Ntac s RIRE M52 ~1' O
991 36994, RCT MSPULL 027 4 he-ther sicde ehabhengonpect Qe bousiNGaihin this
manner, the term nal contact portions are provided with a predeterm ned
piteh the®erisonsv ce the pitch or the termnal solder tail portions. Wth
such a structure rége ;ﬂt;jl;;“heLwegqFthe adj acent term.nal contact
portions is retativel v wide End Sshor'fi iGBEL WReRChTj aRBnt 2 t BT TR Eont act
porti ons.cam depsuceasss Wdntaveirdedi BraLAeE tQvEASULE, A SeeHF &£l ectri cal
connection between the connector and an opposing connector. Likew se, the
pi t ch bet9weh FPRERT s daicvgiel partingngnmapsbéapade cehredimt y
narrower“,tgenr.eb qé nprtgasri;nglrt‘,hq_.deggi_ﬁtﬂ _far .carnec i nlg of ci rﬂcui ts on a
printed ¢T7euil Board.S The SS1Fd&r tarr-p&rei SAEPERERndRd 3Tt W&t Fr om t he
botjt om sk atey Of t Hher comet=omRaus Bentatd bRYSibASPESEHON Hfordd@ne

sol dering of the solder tails portion to the circuit board 15 contact pads
may be pef¥ PherRAW tHHRIHEI Int &ifeeconcecof PoWE 1epnhetrar ahverded. 21 'These and
ot her obj ect fe S -advant ages the prise .~ .t invention wll
become a%cbh‘?‘zln?l fai%ér%{%ehaea%%“l dw%ﬁng%défvlai(%lfheed C&éggﬂ‘ﬁﬁ BRUT AR T

conj unct poedad émited gecarmpanyingg t2@mdnawisngs Batafl sDeasti piiprpdit itdie
Drawi ngs In the course of the followi ng description of the detail ed

descri pt $BHENG ' efic & i | OTHE Ghede hogstime aleashedlr eng ngsde of the -

25 connector, but in & parallel arrangement having a pitch equal to

one-half the pitch of the contact portions. The solder tail
portions extend substantially flush along a bottom surface of
the connector housing and extend outwardly therefrom.
In accordance with another principal aspect of the present’
30 invention, a surface mount connector is provided that includes

an elongated connector housing formed from an electrically

-2-



wherein |i ke reference nunerals identify like parts and wherein.: 2% FIG 1
is an expl oded perspective view of a surface nount connector assenbl y3 MAY 2062
utilizing a preferred enbodi ment of a surface mount connector constructed

i n accor danoeymdsth the principles of the present inventi onpCEREMHPITH
illustrates the manner of nounting of the surface nount connector on a
circuit board and 30 the manner of connection with a right-angle connector
for providing an I/0 type_of connection; -4 _ V1'O 99] 36994 2 3 MAY 2002
PCT/ US99EDBIBDF 1 V|G X 1Ed @RGsS- BeBERERAY 9f eWPA E e S Ur$ i atsunt
connecto sl dinEG 1 i fop p i Surface
nount co%%%aé:%%rlr;{ Iatltkgestdro%tn eeggibﬁ EF&EE% énF%'?O?lg?% %P%%ér/s%%vc% votectb\?)i“é"\%{vgof a
pair of tefféseds-redddivzed paskhgesSuthaceefmundl€omeridingdfcddt@st 1 and 2
arranged in an opposing pair of termnals; FIG 5 is a cross-sectional view
of the sbefatensoumt davfedrtvrreLYFPE 22 RBP@ILRF t TR DO T HF I Ght - angl e
conpector; FIG_6 is a p Vi of _t Si i - £ ector of

Fl GE 5; ﬁﬁ: %‘lnéecgasl[?ertgqgeg;éh\g\gCV%gwnnggggbrP?%gh %gné er%i nla cont act
portion oncaud@rsBIwdy Weiilli pedtlonst Herr kgbiciangd ald cammesdiqy waf theG 5;
FIG 8 is G longitudinal cross-sectional view of an exterior connector used
' n the senhees L agydmsled eRrcufrGhoardhay way if etridrid e tnnector to

t he ho=i | t= tion.v., _t Lght | t f FIG 5;
He Oc E8[A& SAPNSELTARROLk ey, ol DG FAND! L AN L YRR, T

exteri orhgeaneet orordf ot t@mwistitfacpoeheodBopf an upper cover portion
renoved for clarity; and, FIG 1 0 is G diagrammatic-rmat~.c, top plan vi
ernOil |l ustratThry Eeyiimedlsi £ty 6hesGPNREECABURTS COTHRIIGDE 3 it

connecte et her, to gorrespanding.right-ar connec : al i gned
with extg?ﬁ%%?éégg%%%elcodnsnggt c‘)rag." %et‘éi %édegé%:I??%t ieloln' of’ t%%%lg}%grred

Enbodi meal sgirhdnt Ivith @&zper spaetl. Ve Thkeve ohi fa B3I B¢ ec s u N aehor
assenbly) generally indicated at 1 that includes a preferred 30 enbodi nent
of a surfhge WRIMCIéeter Sicenst picEbE Farabedahte® VitiaFahealr

principlg§ 5gp$£§5é”é§?ﬁyﬁath%QEggglnghguﬁ5of the connector housing

15 along a bottom suriace cherecof, while the solder tails of the
other terminal in the chosen pair of terminals extend under the
cne terminals, with both <¢f the two sclder tail port:ion arranged
in a parallel relaticnsh:p. In this manner the solder tails of

the terminels

Q
3

both sides of the passage, but extend out of

2G Zne connector cn onl one s:de <of the connector. The contact

th

) porticns of the terrinals are arranged 1n a predetermined pitch,
and the solder ta:l portions are arranged in a pitch that is
one-half cf the rredetermined pitch.

In a preferrsc embodiment, the ccnnector housing may be

25 formed as a recertacle connector housing having two parallel
slots, or receptacles that engage portions of an opposing
connector. The terminal contact portions of the two rows of
terminals line cpposite sides of each slot. The solder tail
pcrtions ¢f the terminals lining the sides of one of the two

30 slots extend outwardly along only one side of the connector

housing, while the solder tail portions of the terminals lining

the sides of the other of the two slots extend outwardly along
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WD 991 36994 2 3 MY 2002 PCT/ US99/ 01027 surface nount connectors of 2?4
present invention are particularly suitable for providing a connecti AY 2002
between circuits on a circuit board 2 and a series of wires enclosed in a
cabl e 3 andO®P¢hated to a wire connector, such as the |/ ®CT/UOYPE7
connector 4 illustrated. An intervening right-angle connector 6 is mated to
the surface mount connector 5 to provide a connector having a dual row | eaf
t erm nal srran errent t hat S mat abI vvlth tshe |/ 0-type cabl e connector 4.
Two mann&P§ SFTRbURTFRCT h% SUFTHEE "Connéctor Yassenbly 1 to 10 a printed
circuit board:if, cRDd NGRS NO: e c@@n@r@gnmnaet4p@@em@agegr$opem@.@d of a
.ire cable 3 to the surface connector assenbly 1 are illustrated. In one
rranner guch asprhaetsmwmeqi rp1theh [Gwer i gwicef tRRGPitEn) of %hléhgl e surface

t 51 dtot t b d.h | | te with
591 ngl GFPBRE L aHOHE BOTREL ST Er ¢ NG 0t RBF "nAnAGF ) CB" hob 1L e |

uppgr | ebkeQbef! ghe d%é‘!‘@eﬁ@ri@sﬁﬁlrﬁélnrt‘%ﬁ{t%r& o2t gonkt agheelael@@gw ng
surfaces of the circuit board 2, and two right-angle connectors are mat ed

t her et 0. wkdeh anghShaIﬂgireg Cerestrorady dcenrattalymgnal t hoptact mrbmmm ng
cabl e connector 4. ghe surface unt connector assenbl 1 includes the

surface CABURE E‘dﬁﬁ%ﬁ? 1y AR 15 &85 &Ce €8P F fie® pF%ﬁ‘f’é‘a circuit

board 2 émgc@nléaga@mgecﬂ&htbme% GQNeehokBcthahqengags oémrsd; the
upper portion c. the surface connector 5. As shown best in t he

surf ace mounectonnectbkedids, c‘drelxatszéemett@eencIaddecant;oaanédenrtamdUS| ng 7
formed froman electrjcall insulative materi al uralit

f .
Lonfoct | Dok SPas Brk es hade St tBaS TRSohB et by haterda e e,

predeter Hkﬂggt{}” ksh E’owﬂ'ck@tﬁ%"@ﬁt&rr&&%% RS 4 b§1§@@&ﬂc§§c9§@%@éﬂd’
rectangul ar that may include a paid of slots 9 formed 30 therein and

openi ng Tbet heldppetashrtﬁcax:@ms tehe guatechuewalrdlgi igof sbeasottord orm a
receptacl e Connec% The term nlaglt?sHS are mlun%ed in the conne tol}f housi ng
2 -6 ZS5TRAY 70025 HD 9% U8/ G162 7 HongREREFhaPt y°?

predet er gbngdrPhé cHz P-yd tdoT@SPECEH Ve HRANAGE ~B0thoe§ré91@fbé£1@dt ermnal s
mut ual | y opposi ng each , other on opposite sides of the slots 9. (FIG 2.)

Thést er m:nal:s”B Ba@s anzangedrd Mt eyres rowhvaviingedfrygavdetefnilmal s, 5 .as
shown in FIG 4 vvose%s of termnals 8 are shown in FIGS. 2and3as
mount ed FR-T'WO 8?5??‘6%3( fows 64a, 65a and 64b, 65b in each slot 9. It can

be seen that thestesmdinadses SafdrdRve sl dels Lakl apohhtagss 1d=thal proj ect
al ong the bottom surface of the connects= :sousing ? in a manner such that

t hey I i ep@eesabswﬁmmm ywi1 Lshe inte tdrpagemeéron hbasm@1 potneom sur f ace.

égldgr taélS ortlon Ll}g)efrthectv\o rnowso H%B | s 8 arranged in
one sI ot “ B o] BcT=30t *Fr ot one” & de o THE &’fr]iﬁéld% hotSi Ag-TTCHRTE  the

sobder takg‘,pggglons 11 of the rows c. termnals 8 of the other slot 9
pr?j ect out fromthe other

Brief Description of the Drawings
In the ccurse cf the following description of the detailed
description, reference will be made to the attached drawings
wherein like reference numerals identify like parts and wherein:
25 FIG. 1 is an exploded perspective view of a surface mount
connector assembly utilizing a preferred embcdiment of a surface
mount connector constructed in accordance with the prainciples of
the present invention, and which illustrates the manner of
mounting of the surface mount connector on a circuit board and
30 the manner of connection with a right-angle connector for

providing an I/0 type of connection;
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15 and opposite soda c.. the connector housing 7. In this reIationship, the
solder tails 1la of the termnals 8a, the contact cordons 10a c.

line the first of LYIE two engagenent slots :a extend t:, one si d%3(MﬂtYI“2&UZ
right sidewasogg®y in Fig 2) eF the connector housing 7, whecrasedmaoxol der
tails 20 lib c. the termnals 8b in which the contact nieces |ob thereof
line the other- of the two engagenent slots 9b extend to the other arid
opposite side (show.. as the left side in FIG 2) of the connector housing
7. Turning nowIGo El Gs dyoaspeest uinadppused ofetimenabsiafetneu2s connector 5
are illustrated in E 05|t on hnt take of two rows in each of the slots
9. Each $OERECEPH natYE ﬁ“B 27 st C% iicl ude a term nal body portion 12, a
pair of contaglhgpoktigns {38, piladb ANG, AF a3206LakgdeSpbURE Edidediention 11.
I'n order to allow the sol der talls 11 to be located in the manner set forth
30 above:ltlhetselddr :haFIG. 11; of the respective termnals 8 has

approximately half width of that of a correspondlng g@ﬁOSln term nal body
portion 12, sdcf-t AatSt AePSOFRIRTETE VS e Odf GoREIT ONO- 88T 40 2 31 MY

2002 PCT/\/$99/,Q 0%% Ry ofirteemnals BddhNe Shet p ngt@nsin@u} of the
connect or hou5|n underneath the term nal body portion 12 of the
respectieerEQgeﬁnahsaB obpdbEnotdeeir rafw tefratierdisnal s dlsposed in the sanme

slot 9, This %e33|ng is facilitated b way of a5 reces§ cavity, 62
formed in theFEfghfrbEta t%T?ﬁ%EﬁGQKﬁﬂﬁ%&O ‘tiegn °f2 thag sy %%%ITOUWH: can be
seen thatco%%cg Lcefot t;hew snweea $:8id £ 1105 -008" Q@étttga@@f the pitch P
of the termnals 8, -P. The contact porfion of tre termnals 8
ar e of or medninecao®@t0 characterlstlc configuration and they each include two
di vi ded contact portions 10a, | Qo, that preferabl extend parallel to each
other. One of "fe di vFdRdERRNTHRE PortiohsPrea™ Fs FERGEFEha THE FtHer  of
the two djsvieded gontact portions 10b, so that arc-shaped contact portion
13a, 1317 that are provided at the 15 distal ends of the respective divided
contact po=ti ads. 10a1sl@bnarsmeﬁu{yﬁxviﬂwahé Eheokcughtuﬂiﬂatexﬁrnaﬂj on of

the contact portion 10, . ve rtlcal ;r. seen _~n , these contact
port|onscf§a“cf3ﬁoﬁtbPPu3e 3L T*tﬂ‘ L1%ﬁ%§%§hé Do ghe, ﬁegtBrd* I Gusi na
e. .75 gagemehtcskbet §:Sr1g2051 . M. assenbllng t he s~_-=ace nount connector

assenbly 1, to the edge portlc i cf the ~rinted c~.rcnt board 2, the
surface nnunt*c@nnécuerGS @sqrﬁw¢$nu4nnnusadqactubeaéutﬁaweObfathe circuit

board 2, near .a: e MortioM.cf the circt:it board as shp a&lﬁtde
o TG RSt rRETCEarT POFY | Un PEL SO G 056 SO ABLY of S o b o dect

out war dl ¥ of remetBeaceBNBEt OFnROMUSING o A OnG 4 Re sl deéoeﬁe&@eox@qm&qt&f
housing 7 (or what may be considered as fcrward and rearward when vi ewi ng
FIG 1). »Théf§ordéhttahg‘©o¢©|TﬁEfQH.defﬁﬁ| gned ~n opposition to

| ductive pads (not _shown) f rned on Surface of the cirguit board 2.

Thgcgolder 30 tall “port fong® 1 3 thd the 5nductFVe 55884 8t et hett sur f ace

soljder ed ~bxeacabvdeehhebtevnenmefc ofg saldef ingorsueh 8¢ by hshHéowSAldering,
in order to fix the connector 5 ~o the circuit board ~g_ 2 3 ~(AY 200z WO
99/36994PP€TP089gﬁ@902¢ fop. cder wi t Gndf t he sclder tall portlons 1lis
one-hal f of th p%h P of .the L%gnlnal cont ortlog? 4 and thereby
reduces the ares oélupted By FHE" tonnectSF §Hd FY dordertat’td fortions
11. Thusplaxhilghydeaskty:eeanastin Ondie e 2eHsewed 12 sWwebhnéfgei 1 cui t

board 2 while using a reduced amount of space thereon. The surface nount
corfifect or-CS&tRedt Lo APFECEDASE R t T T ATt eh asineglcitp risné nddesi gmed

connectorlngn%&n%vz ~and_ g he E%ﬁgégééggcﬁ conductive termnals 8 set forth
above. The sold

Detailed Description of the Preferred Fmbodiments

FIG. 1 1s a perspective view of a surface mount connector .
assembly, generally indicated at 1 that includes a preferred
30 embodiment of a surface mount connector 5 constructed in

accordance with the principles of the present invention. The
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QL0 tails 11 are al so fci-ned ~n a s~ r;ple exterior ccnfigurat~c:~, in
tzar they extend ou~wG'dly along the bottom surface of the conr_ect
housing 7 exterior of the connector housing 7. This structure prevezrot.{yﬂ A6
sol der taiwopontdsens 11 from being extrenmely | onger, a..”. PCIGES/HBIATes tre
rr.anufacturing of the 15 solder tail portions 11 cf she t ' rm.nals 8. It
is also easy to rr. air.tain the arrangenent p=:.ch o the solder tails 11
|n co=respcndence ~::~t:: a rr~c~:..errrined pltch P, and enable the

, —Taceugéﬁde—mutt cecRrREERT @t Al Pﬁéﬁﬁnéné*“ﬂntﬁbotl h&T@ircuit board 2

by a nornul _sold refl.ow net hod, .20 ~urth A SA Cc~'
t3d 1 porPE6E1sY- arqﬁx %iJEta(RleCn1 FwE Fpeshage Sl éggégl??eb%% ~%'gct o~~ housnt
N, so thatthergobdes &abduOnidams 2 knana. Berces Coftwhpas desolbesd frads of
the CI rca=t board l=a e~:posec exter=or o the connector housing 7 By

L!: i & cablpedsabfi et ermimaasst Moy aaWd*éeF?PaFﬁFS/ObeW‘é@m anytRe § r%pectl on

ofthe —nst | at =on_of t ector 5totecrc t d vvayo
vi déo in§6¥g 6R"BF “brhet ]h‘@t terthOGt 19E%“€%nn§ t or %uasr? o7 acting

as an Obetghtte&tee tolebrﬁattréa:ttct ttelewsew:at:et REeuhBSEeEhOEtoThe b ghtowvitd e
connector 6 is provided as part of the 30 overall surface nount assenbly 1

i n order at gopnevtde havims ex vl IngvoReedt Fonm1pal adrraAnGenedt atkatc orfect or
bet Ween the Etﬂrface nount &innecto and a countgrpart cabl e connect or
? e

t hat PLEP Host ARIGEH % PETI'tSb8f 01027 encloses a plurality

ef term nat edTWbr 88nnYS o ASndihda PRy Gase sWirkBck NBUhASEE BHt a§séhs)y) Std e
connectors. This right-angle, internediate connector 6 engages on the upper

po?toi on ef prhatedr £areunbUpRa TShrinectnsr e5gaadnyne| adlele acpanecedr pt ug
poftions 5 60 lt;hgt are_di srﬁ)cgsed _W|th| n_a Eou ihg engaﬁge nent portion 14 t
has an i ACBPFEGFEEabPt §7815That" i% “diffef&r FRCef Ve 3LBsTRMTAITY the
entire cgeBesboy houstngl A, Hfrddes surhae@eMERhe 60NEEEH OLs St hAEr EWddAi N SO
that a bottom surface 5a of the housing body 16 cf the internediate

connect ornGtiel fowe siuBt am?t |Fallq y labat sthelei senfaceo@tmneee@r sholh in

FIGS. 5 and o Tg goum ng_ by 6 of t’”hﬁ i nt errrg g con gctor, 6 not only
encorrpassénsJ t’ﬁ8 ﬁg g%n% ’Lb Oc?hclifq“b Fr5Fs§* %ﬂ g P ons 5P t her eof
as l$h0Wnstﬂng@léht\hgﬁ@letcd’r&%*\t&S ca dual thevwtrat ﬂh@ﬁeetact@ s on 15
as =~s second engagenent portion that 15 will engage the cable connector -~.

This | eafBp6Pei BAPES FeEE Yos ¥hd lsupper B3 £REScOARBEELPOFt Forse 19 of a

pl urali t&tggbqgndugl%go%eﬁnsuﬂ t7 andhgronges sgégg es fandtétveosupport
ar.c ar:angem’an S el S A | I i A o rNct Séts

term nal sacwberfcle eaahesSeirdias 4rwd n@l@léaswgréews ofatgr Pignt Sar?éié 9. The
term-::~ls 17 ef the‘ir.terrred~ate connector 6 are_nounted with the sane
arrangenBREVIGFERR P a8 PheaRiohtvact: For or OD§ﬁ§lE-9 pableacepRregroxr 4. ~1 ~ =-ce

T Sonnr o 2he! ELUL0AL S S AN QAR 358570l 591 1 1028585 Ocnd CLILPRLS
) mcunt connector T mounted to & surface of the printed circuit
board 2 and an erngaging, xr:ght-angle connector 6 that engages
with the upper ocr:i:zon ci the surface connector 5.
As shown best in FIGS. 2 & 3, the surface mount connector 5
25 can be seen to 1nclude & connector housing 7 formed from an
electrically insulative material and a plurality of conductive
terminals 8 that are mounted in the connector housing 7 at a
predetermined pitch P. The connector housing 7 1s shown as
generally rectangular that may include a pair of slots 9 formed
30 therein and opening to the upper surface of the connector

housing 7 so as to form a receptacle connector.

The terminals 8 are mounted in the connector housing 2
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25 termnals 8 in the t~~~0 engagenent slots 9 of the surface nount
connector 5. Co:~tact portions 18 are provided at ends of the tern‘iz\glmty%m
wr.ich extend a sufficient distance to project into the first engagenen
portion l4wvang3dbe cavity 61 | ocated al ong the bottom surfBCEUSBE1037 t he
connector housing body 16. In 30 this regard) the contact portions 18
project into respective engagenent slots 9 of the surface nount connector 5
and electrically contact and engage opposing contact portions 10 of -10
CVO 991 36984%:-2udinaAyy 20022 PEHASSFITGIGU7 PELCE BolAERt ESSPERFFEhal s 8 .
Seccnd cor_tact portions ar rovi ded_ th r - t

=nt er medi&t&3Eon 85%0?”1% el}o%o_lr:ﬁk% %?—Eﬁé“‘“g%emrgug%?ﬁeag}gga%gt eclhl’ specific
confi gur afd@r By, bypBLNgethamadas] the sPeRst bensekyes wijhithéhe engagenent
5 bertion 15 as shown in FIGS. 5 & 7. These contact pcrtions are provided
SO as to weppoeseleadhave ha¥ranggshiims th’@alrotvﬁehéﬁg?ageﬁghﬁnéﬁdtqmmalﬁe

i nt er medi at e, connect 6. , The housing body 16 of the_inteynedi at nect or
6 i el udés ERGVBI 685%6' pf OV?%éod SG°S ﬁ)g géﬁ@%fl?ésegd?iahaé%% h%eﬁ%gl'shc~~;
nin FIGS zngaRda3 ABAnREQVIiLe & NBARS nker rBRUNELAY EBE andné£p Mechmtn
Cor nectOS 6 t0O the cil-cLIt board 2. These end blocr:s 20 each include,
Gs shour reacicrsénthél esZ21cpassd raperl thetretheotghminadsyver eacalhakegect i on.
Each end bl.ock has.a_conn~c~ ide =;n 22 tra~ "agces. to the front of_the
connect orSCES LA Ly Pari%‘?nsl'h{e]s%l}@ﬁ é’éoﬁleﬁg §ﬁ8n80gﬁ?i BHEHOYBnS%Hg%%? o
sides C~ ¢3ee cQRBEEES noT@UST~ AnlG GRdnaYecspeavidgd £neyouiding the
ena, --.aenera c. tha opaosinc cs;ble ccnnector ~ into engagenent ~~:=th the
i NYEY necisatbeteonpedtvr ZBusTher Yuitde giomgeR2ornhpusing| sodeomasusfecen . in
FIG 5, G rouugnsha@,24 1nt§g%avll_y 20,;0- Qe~Lgdtto t=:e distd I_L1:G6AEnd 26
c= the shaft 2=2%by°v®&Yy of *a X "N eck Per ErE: Y957 °XReCpi ug BN 26" may
di ffer In.s:0@eaWihhopaespbuds b 26R beingr-bar gt hae bthecwther plug end
26a to orc-,ride a polar=ring Fe~tt.re tc eraure proper eriertation of the
cabl e comwriseroxr aepsthct heliir amtedicdtercoppécrortienandlt de e pfewf ends
may di =fer.in_their axi xtent, wth one being |oggecr than the .ether. The
ri ght - angle téoﬁ'néléggréG% s"HF x&d Bn rhé gi PC&PFgBoagg %*8@ FiF st yagi ng
it wth the uppes.pertien of the sface-MpYnk.6g: ynectarchign order to
conplete the surface nount connector 30 assenbly 1. One nmanner of fixing
t hese i ntElFedracgiBonhbet &% 5% t7¢ ti5e 1Sar Pacehrouarmepahectar st and t he
circuit booanrrdﬁi_sD%QQ\im Ln.the m ddl e of FI c1.;i‘l[t_1 !Dgt %geg‘iqgte connectors
6 -11 ZZ2WAY 264z WD 991 36994 PCT/ US99/ 01627 *ars &hgaged Wth two
correspondigigesertageotBUNE SOTUIRTE-QYN B2 isRda MBRBeE:gHEhsthatasd hesavhol e
connector housings 7 _of the connectors 5 are received within the first
engagenmerit® pérti én 4 bRt FRNTHR I EWUSLEdcdnneBide RBAsFAYdes.ta S his
manyer, t.h -seldecing, poytions, of .t |.der tai Lon 1 SO
encl osed ]b*f}l') ?ﬁegggvi'tgygéiab? t e‘rfi"rns-,l[}%eﬁgléggrorﬁﬁ?c%ofgt?%%%g139&55%1%%&
bot)h t he ui<f ate sohBt coOnoeetOfo hugigrgehraBdotBe oBndstehdeto the
sol dering portions) of the solder tail portions 11 are covered by the
con- ~ect GACHSUSPAGOPBOBHT &vdi F edPBdingsl GhehéfitostAe énaBifor2) of
envi ronment. This gggaggggggao;. t::e ~n:.e~medi ate connector 6 causes the
contact portions I8 at one end oL their associated terminals 17 tc
respectively éngageswnbh tberDpposi ng peant act cppbkednseiflingl § hef stiid¢ ace
nmount connector ter;r.~r_~als 8. Upon engagi ng, one 15 contact portion 13a
of 4%: 6APTESTRE SpbFEi dnsUIBRETABY rid\Fi BEG16AOPhENEYNEAEE PfeB¥C~. 0 of
the surfacsdmuntaEaNBECLAL 21otsldes rig, suchace plabha gL MEaLAl &
connector contact portion 18 and there y to renoveé Stains or other types of
sur” Gce comtlanienant&rmlhel ebode, pdhe drend,nal patitusfutentBctnperposmses G
self-clea _~_ing funct=cn by which it is possible to secure a coed
el ectri ca+1_3_aeng*§%en§W. ApuRERRF HITRY SHeep=ttéh loPorRéOBohtact IPoP¥EBRSEA0
and the pi{ch the,gey t t.~ens re.ti.nc h LLeh e, sol der
tail porﬁlcl(rﬁgj (ﬁleog%t*ﬁg*su??%%gﬂmtuon{%ecé%ﬁ%g%gr lg, %g% g‘ggl{l%gtsgﬁek{g‘n lzrval
betwee” ambaeer thecapldetr pails ors oif),thkd riespeeicatievebymihdes Fhraef ore,
this termnal structure avoids the possibility ef shorting adjacent
t er m nal SERFPHEEEINeBRSEsWidhe ohitdiare difatte coFresPOrAing PREPSARE engaged
with the - t nect 5 direct!|y fi : e_gi it 30
SHACY B! 6epASE! Of KL B ROl kX290 Bheoel Y

board 2 by way of scre pass roug e "sCrew h
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the end bl ocks 20 forned at the opposite ends of the connector housing 16
and an opening 27 fornmed in the printed circuit board -12 WO 99/ 36994 2 3
MAY 2002 PCT/tJS99/ Q027 * 2. By directly fixing the inter":ed~ate 2 3!MAY 2002
connect or Wwobw®he circ~lt board 2, any exterior fo=ces th&CTAIS8Y/&48P1 i ed to
the internedi ate connector 6 as a result of engaging the cable connector 4
therewith, are directly transferred to the circuit 5 board 2 w thout being
transferred to the surface connector 5. This structure avoids inposing
forces omavhefsbedminaysehdsn opng helaolYeaxteid Por Gifokdel EOBREERRY sur f ace
connector_ 5. .~dhgn tre internediate cannector i Lt h.t surface
connectofmyflPﬁegduéFtrBﬁ??E%?a%%déé%ﬁﬁﬁfmﬁgpt?%ﬁﬁﬁggg%gﬁghg% §£ P%?ned

al ong the-dippetipertzoniRhi1the of Nty et e-soTERl@miBapEOieshEséd oia t he
housing 16 thereof and lies along a plane generally parallel to and beyond
t he edge wie shwecktieti 8. boBhds 2pass By s--fadilgiadedpibys wa2. ofharefore, the
cabl e ce:~~:ector_ . nay_ b2 upt ed withqut he= =nt erf y edge 15
0= the ciT*CGFE bBar %aEYté}ﬁd facT %Mt‘arf ce%{’f‘hgr]i%qg[maq%lttattie%h?gﬁg; ?éP$i on .
Uoon engagiRdch 12.€ £abh Aesurt, {t edi0ibe derd hdtnteenpdiahec€efirec: . or
6, the "orce ap~_iedt;, t::e ~nternpdiate connector 6 frcmt”~2 connectcr

-: can bedideecthyler ahsiererd-bal bridiay def gthe@iten® ef=thet tpoaiwrds as
set fcrt' ~ above, sg that the fcrce app; ed ~ s not applied to the
s~~_-facé3'r:1~'(?unt /’(':gnnect or 5in order to p=otect the soidar~ng port~ors of
the sol der tairhepebhighs Bdrt nenNURB MG HE dbinallsd s 2r@l eoepBAECHOE 6
with the surface cer_nector 5 se that t' _-:e contact portions 18 of the

t enyd nal shezagberfisthe cenbyoevaneet oind Hrey 9@y dngdydd Wwohdédefedt her

in a one-to-one relationship, the conductive ds (not .shown).o he
circuit BEAFG"2 8?5“p?%%¢db°\7\/i thi'n 'iqha{e}c éjnrgea‘gee)?%bﬂt} p‘é‘_rtteingnpfg%%eﬂhéo

ri ght - angl@ hcerfiget or oflei 8 t fBe ek PEidd £ Al dit LONPHRGCOBEI §50Nong8r The
cabl e connector 4 is thus engaged with the engagenment portion 15 to thereby
ef fect atdemnsbei onhbet ekehehevwad ¢esiddd tdntcalsl @3 tamdst RA€beoaduthive
pads (and circuits) of the -13 =~ ~1'Q 99/3699a 2 3 MAY 2002 RCT/US99/ Ol 7
Crrout 1 B34r 819 ThEOTEAT GePTpbt PTone 00 ot (T ATer MEG ACE CBRNERT or
teryd nal s.2ke1l egateds W kb PetPbec eNGad R R tddit 2. pHResenteibknaigpal so
include pairs of divided contact portions 19a, 19b as shown best in FIG 7
t hat havershéiigand koARS Stihengens: T4nal e :ddgied iof dhBoeEpPRrAERI pl ane.
The divided, cantact portigns, 19a,.19b assist in the cleaning of the
opposi ng ngﬁﬁggt ?gmt‘i'%hs\ 6T°%ﬁ§l‘(:abl eﬁi“co‘“neneel%:t‘on ‘4“?31 £t ﬁee%ﬁnﬁglr—l@aftscussed

above wi tJo-tespectiiko 1he subf aces NEOWY L CONNGH O Hee ldBMaks 08. nblisSng”. oul d
be noted that a netal shell 29 may be QL0 fitted onto and around the
engagenef:9BeLTEBR 35°BF Phe connector i6 a::d .s adapted fo= contacting an

oppasi ng metal shekl31, 0L 8,L0U: =2 eks SRAAR N RULIQN 305, 1N¢ cabl e
connector c
) the edge porticn cf the printed circuit board 2, the surface
mount connector 5 is Zirst mounted to the surface of the circuit
board 2, near an edge portion cf the circuit board 2 as shown
near side of FIG. 1. The solder tail portions 11 of the
25 connector 5 prcject outwardly from the connector housing 7 along
the sides of the comnnector housing 7 (or what may be considered
as forward and rearward when viewing FIG. 1). The solder tail
pertions 11 are aligned in opposition to conductive pads (not
shown) formed on the surface of the circuit beoard 2. The solder
30 tail portions 11 and the conductive pads are then surface

soldered by any desirable manner of soldering, such as by reflow

soldering, in order to fix the connector 5 to the circuit board
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hs shown in FIGS. 6 ~ 9) the cable co:.nector 4 is 15 constructed to

_. _terenaage w=th the internedi ate co: ~nector er_gaaener.t port~e:~ =5 .

The cabl e connector 4 incl udes a conr_ector housinc 32 ' _cadec ~,: iZZ:MMzggZ
plurali tywofoolzeyai nal s 33 . Th= co::nector : cusi:~g 32 ircTouseseroed by a
nmetal shielding cover :,~ en the outer ~uJD2r and yo4~er sides thereof. The
connector 20 hoes:”~g ;2 1”7cl~.:des Gnh ercagvne: ~t portion 30 formed one end
thereof that pr~~=ects outwardly f=c;;i_ the nmetal cover 34. The netal shell

31 is fitx.edToe- pithd pérEphesglétr timl lempugi 1R 61t ii6n 036 BRI pPoj Bt s e: a
eric~ thereof. The ternens.|ls 33 oz the cable connectar. 0 lh a
25 par al Ipétltcglr ?aﬁge%ré’ﬁt Fﬁmrﬂ%f‘c%%rh%ﬁqorp %rgtuls?nrf’gq%z Vi Qhéfh‘ %égks) rrgg%‘lg?éﬂ as

the pitchiR tRat cetupheat Byntpal sokhddtdhe wid ace meuderceapector 5. As
shown in FIG 8, the termnals 33 Include contact portions 35 | ocated on

t he uppemcantdonswei .si @bssof at higkrigrpentcqraradtens J8YaRd RrEBpE¥Edvel y

i th t ts of 30 th tact porti f. the intepnedi
ConnRct o ™% RBE: B4 LoEaPBI* i £ NI Ihe SHsAGumEnC a0 IoR T5r| Fetiat i on

di spl acenBnireeont act portions 36 are forned on the termnals 33 -14 CVO
991 36994 2 3 MAY 2002 PCT/ US99101027 and are |located within the connecto r
housi ng 32. Afhesskmdanei mounhecanrnecigrs i dtedinisiawls7 consthecEaplie 3 t hat

lie within.the netal .cover 34.are termnated tq the ternm_nal 3ina

convent | e 2Dg Y FRELIASE L Hetm ST To NS Ler AarEas™®s A shown
in FIG $)1gdhdeyhelrescdguat everovifiathon 4 he oppesh apsivdes ohet Be1&abl e
connector netal cover 34 and =eceive the guide pins 22 that project from

t hel Tonnéetids Rausikmgaleoofcorhedi m e nedinite sotmracoccef iBgageaent 1thooks
40 'are |l qgcated, ~~~ith~n_.the _quide holes 38 and are forned at .t di stal end
of 310 | SR TeRBert 35S PRRERTOLY & L o orMRATCTt o ngAgEa™w th t he

I nter md'c@n@le@@@@eﬁbﬂ§1n$1 7t e eRgRg IR h DU 3} hougihgded . byThhe gui de
pins 22 and the guide holes 38 so as to oppose the second engagenent

pertlor $trecsirehereNesk Aedhat eokesinect or &t igeen Idofplat Leingg t he
engagenent) the.hool ~a_40 15.engage the guide pins neck: po=to 25 to

t her eby éer%é:qg'tlﬁe?ﬁggg‘po?t'?oh%cgg‘E%eerae:)theaﬁ%r??f‘gtﬁt‘éﬁgt ﬁ% g%ﬁnectors 4,
16 im engagerentailhgokat 6As Mebes S: e @dAnaresid isent 1and sf beXol Bakhiet s
~Geral directions. Release levers ~1 are |ocated along the 20 _atC!
menbers J%1FT@1Gr 6hgcRUARBACTONE @ GeCht el IHeC. sol@eRT tiadideS1391ip0 ~| e~f
outwardl :, - .=Q I he.engagepent_or the cahl e cqnne Lh the

i nternedica“t’éeggﬁﬁégﬁgrg %[6?'3'‘T'I-:lefllrg%‘e?efs‘err ne‘\/cs‘;rpsl“érﬁ.1 gjr’egﬁgcg%lgélé gﬁ% the side
wal | of thefeetakotaeeinddcanths!| seleiparadlelpera e angagi sgedeiection of
the ccnnector 9. 25 The rel ease |l evers =1 are biased toward the engagenent
porti on FOBY CoPV &pPonfs’-20l@Re 3 e HaiRIAINSENEISGd In the direction of

t h%o’” row 43 %Q%ER%Em%QS fonce ofsd.he £of 'OpostHwicﬂ%s 42, By e00agi pg.the
ca

e connector 4 with the internedi ate connector 6, the-contact portions
19)of t heppotsenhpedigee 30 chanechmsci®@r Maadhdl 77 ,ard theccehAtastlperti ons
35°of the cable connector termnals are engaged together. The |atter
term nal £ail portions 11 and ths circuit board contact pads of the

circult board l:e exposed exter:or of the connector housing 7.

By this, it i1s possible tc smoothly and certainly perform any
25 inspection of the :nstazllation of the connectors 5 to the

circuit board by way of video inspection or other methods,

without the connector housing 7 acting as an obstruction to

obstruct the view of the inspector.

The right-angle connector 6 is provided as part of the

30 overall surface mount assembly 1 in order to provide an

intervening connection, or an intermediate connector between the

surface mount connector 5 and a counterpart cable connector that
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receive the cleaning action of the contact portions 19 and -15 2 3 MAY
2002 WO 99/ 3699.1 PCT/US99/ 01027 thereby connect the ~rdividual wres 2?72{
the cable 3 to appropriate corresponding c~rcu~ts on the c~.rcuit boart E 2007
Upon rel easwango/idast cabl e connector 4 fromits engagenent w PETARS/01027

i nternedi ate connector 6, the release levers 4i are slid 5 rearwardly in
the direction of arrow 43. Actuating portions 44 at the distal end of the
rel ease levers 41 lie along the bent portions 45 fornmed on the bases of the
| at ch menbeeboses y-pHer e ol 6545B2PaFeFsa1ear eS¥Fh P DackvidiusaRE shown,
t he actuati ortions 44 e e.the. ben rti 4 ; I 1 | at ch
nenber s 3‘9511[3%%}?%?80%%&%@ Qg@g) Rhg“ ggaégﬁgﬁ%kg?ét hgrrﬁl(r)ggklfsl% jﬁq%}eﬁ t he
gui de pengn22ymédiesedycsamgdetr By ehBagdssengagenenber e wall efvete 3 my
be fixed to one of the netal covers 34 via a clanp bar 46 as shown in FIG
9. A tapefediael)enam sCORRA@Ed Sapnghénehddes & hied Fousth-rR) UhdPa® 1¥6vi ded

apered eHGELIT a0 SHOTEIEST WIERLE =180 SPRas: SNt BeP Ut Ty 12 proviid L

.I_ CC::Shde~a@tigreriort heavgas—et2rabraipl d@mahs dbyedftd heecdinfeace nount
connector assenblies ~ are ntur.ted to the circuit board 2) and t'~e space
on the ousshgeantiahly ddife wiftitrige cORPPEEFPTbBARELINS 2G ok i row
restricted b,.~ u:~l1_ or o - 48 that serves_ a t cr_an overal Si ng
teat recelfORst tFERFF U t° Cbl%be?dwé?%ﬁcﬁos%éagoﬁsﬁ%fg@ rT(])rscuarlf)glocret a{ %fl it
conput er . hbils i Scédperec & Pldeint ¥ rabdt BeeCabhescBor espectl vel y extend
along the doors or wall ~8 in the literal direction thereof. Therefore, the
caﬁll_é 25 substawt iyl exaidithy srerrthebeabPe2canneredr 1 fRIGT | trataedd
bending ip agdif e&ch'és?”%&%%‘%ﬁ‘l'ec%':aEhteOtiﬁQSrrtn%@?é?Q gdges- Al of 18€ oniy
connec~or - f ousi ng & avoid applying the excessrve torce to the
i nsul at i oan&lbhid HEeiBite tidigaalesit 3poablohhes copRECi o Wradghdart Ane30
FIG 1 illustrates the surface nount connectors 5 nounted on_opposite
surfaces 9t4¢ heheyeehias buurd 2n A - wht WhEREet relt @t &/ riediddr B engaged
with the surface mount, -16 __ WD 991 36994 _2 VA CT1,US99/,010Q27 ./
connect orgg%‘. %e?yn éelrerreDle‘a“tleo"cdﬁnégt cr§ Séf)cr)%%/(i %g%‘;%{m@{tt %eo%tplﬁg’lsittheat
surfaces @f11hensayd ane: Mblle cenneeter- 45 arpifi xedf aotdrcircuit board 2
by commp: ~ screws 28. By nounting two such connector assenbles 1 on the
opposi t e 5eFEECRS FId tHERIT IS5 BBARE T 2Pt hieors f BT tdh e liutadsittivore fof
the oppositessurfaces.af, 1he clr ehi! P83LA.2 La-RECOIPEd SNt Jpdd be
under st ood tha

and arrangement of the terminals 17 in two distinct sets of

terminals, wherein each set has two opposing rows of terminals

20 19.

) The termindls 17 cf the intermediate connector 6 are
mounted with the same arrangement pitch P as the contact
portions 10 of the suriace mount connector terminals 8, and form
likewise two sets of terminals corresponding to the two rows of

25 terminals 8 in the two engagement slots 9 of the surface mount
connector 5. Contact portions 18 are provided at ends of the
terminals 17 which extend a sufficient distance to project into
the first engagement portion 14 and the cavity 61 located along
the bottom surface 16a of the connector housing body 16. In

30 this regard, the contact portions 18 project into respective
engagement slots 9 of the surface mount connector 5 and

electrically contact and engage opposing contact portions 10 of

-10-



the surface connector 5 may be nmounted to only one surface of the circuit
board 2 and engaged ~~:ith ene correspondi ng m-~e=nedi ate con~ectc= 6.,j 10
The f=x~ng ¢ the i:~te="ec~ate connectors 6 on the circuit beard 223 ﬁﬂﬂﬁ?
rot li;r.3veessgosreans cf nmount=ng screws 28. It is possibbeTwsonme70t her
f=zinc nmeans, such as a f~.xirg peg prow ~ ded or. the i nternedi atE
C-l"::"leCtcr house ng body 16 . 4lith the usa ef screws 20, it .s easy to
fix and rel easably nmount the 15 internmedi ate connector ~ fromthe surface
nmount cohRhecEorNECter hi 81 orfreniS@fCNo COREPFACRRERLCRAI T @ r. The
screws 28 tied ~-n_~l~ . 1.0ray e fCc.-.=ed. = = in ;. he

oppos=t oPEPYr aF fe2h~5t %%??%e%?&gffg%hs%ﬁ“t“ga{n g ﬁgpgu%ﬁnl?%?%é‘nedi ate

con: : ect @eSw61ATY: 1 § edn@Natde HPROMLQ 510! @8eSr0bpkbes b st fi Arrhqana
rnay be slnul taneo~.a? _,~ =axed by cne common screw 20. '| he preferred
enbed~- ~py rtrning~thanchach oorietsel VieSugiLAjir £8e peRy=IREW t h t wo

~o~. s of engaging_slots 9. Ho it will understood that t'. :e
p=esent PRAvVEN ?oﬂsa?gos%%ﬂfeﬁ$ﬁ§?%§ thé& Use 2§e8ﬁ|§°853c%ﬂﬁggﬁﬁgﬁi“§Fot 9
formed | prbbeqssr £8ces NBYINGpds £ UMELIRhROUsI BEifs Asasetnd aridapieve,
according to the present invention, because the pitch of the contact

porti onseadr ahgefl thet heterpdfiale slamnestorhé -surface nount connector can
be made rel atjvely wi der,. shortin t ween adjacent contact porticns 30
w1l be successrulPYEERE asitde A A aetsReRRath: FOMafoRd Sof deor tai
portions,gan.hesnede bebatd VAl o1sdBlded RitghndeBspbyi€ONELES | kb1t he
circuit board is possible. -17 2 ~ MAY 2002 WD 991 36994 PCT/ US99/ 01027

| 48i0l e t Reopretinr FédSenbotiitentandfondyd devénrmeaon havemperh xhdre and
described, it will be understood by LQ9§Q1§KLIIeg in tge art_the changes or
modi i carPERE™ Ay hE GRERSTHEreto W tHSUC *dE5aFt PRETTrom t & TF (& spiri t
and scopgi1ekxthgoi B¥EAt i @M uad8 as 2ndvMAY 20638 GbALYB 1. pAssid ace nount
connector for providing an electrical connection between an opposing
connect othandtereeaht snoh wPridiled giaccuion -bodrdh ené kbamedhas a

compri si ng. .an. gl ongated, connector. hausing foraed. froman. 2, elegtrical |y
i nsul ati vé'mat &éri af, "t he  conrect or  Housi ng havrng‘alstlncE i3St 4and second

reagpt ackesst panmed. t henesd andiextediang besdthvhse 6 Sgbés CONNEGIRS
housi ng, the first and second receptacles receiving respective first and
} % Eargguiding the

second pPag-per EPBASCHEY t el TPpbsi NG "ComTEC PEPVIWAE
gagement cf the opposinc cable connector 4 1nto engagement

with the intermed:rate cconnector 6. The guide pins 22 may
:rclude, as showrn .in FIG. 5§, a round sheft 24 integrally

20 cornnected to the cistal plug end 2€ of the shaft 24 by way of a

) th:n neck pcrticn 25. The plug ends 26 may differ in size, with
one plug end 26b being larger than the other plug end 26a to
orovide a polar:zing feature tc ensure proper orientation of the
cable connector < w:ith the intermecd:ate connector 16 and the

25 pluc ends may differ in their axisl extent, with one being
longer than the cther.

The right-angle connector 6 1s fixed on the circuit board 2
by first engaging it with the upper portion of the surface mount
connector 5 in order to complete the surface mount connector

30 assembly 1. One manner of fixing these intermediate connectors

6 to the surface mount connectors 5 and the circuit board is

shown in the middle of FIG. 1. The intermediate comnnectors 6
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10 surface nount connector and sai d opposing connector are engaged M
together; a plurality of electrically conductive term nals di sposed % égqu
connector housing within said first and second receptacles, each of said
term nal s may$awagogano ends, 15 one of said term nal two endsPCHU$uNEI2g a
solder tail portion that extends outwardly of said connector housing for

sol dering to an opposing surface of said circuit board and the ot her of

said termnal two ends including a contact portion for contacting an .
opposi ng 3€? ATt Wdihd tP0 6PpESPREREHIN eTHIOrR SR SE F BRSCACE SnBuAl
connect or A, PRPOSING GARNERLOLBTE Engagedd usidielys SAlE gl nal sol der
tail and Tontac portions being connected by an 1 ntervening bogy portion;

sone of s@bkhd@idpnal sreeiregeareangethin thstiingit 2ndagesterangosecondl s ows
on opposite sides of said first receptacle and the remaining ones of said
t er m nal sobeilRy Hvermped ats GP3PRAEST t AP Rehd & ourlfh Hovis TBRT6Fposhee - 19
1, 3 MAY, 202 si des .of _sai.d c cept .sald .t.erp_nal, .cont act
portlgons %%}C?negr%gr é)nog%&%nﬁ ggcﬁﬁgf ggg?%‘gd‘?% l?ﬁic%%tﬁ 23 ,113()arP-e %elcs%nd, third

and fourténénysed by tdHd shvReedet esfii figdl Pidoh etthgeaictht! @ofitian sel, der
tail portions of said first, second, third and fourth term nal rows being
arranged $¥ch Hedorbtdr adlet sRREACE PPeth e POMONFHNT Jf a8l §hei r st
predetermned pitch, said terminal _solder tail porti of__ id.first
and ~=cond ter i nal’ r%l\f\zrs%é’%?gﬁ Pﬁgpgﬁ%l? rsc’))m%*aitg“ecosr?(r%e%scetrort‘%guzll%ﬁgléb%ng a

first sidel rsaid amest eghehobshbgroangosatirdt 11 &tdNaRidsexgeisipgrti ons
of said third and fourth term nal rows extending out from said connector
hox%@ ng allRiy & SdrofFtsirderopn¥araneenhect or housing. 2. The surface nount
co

nector of chaimd. whgreln saldcsolder.Lall. Portions of SalfoLir st and
4 - 4 = (=3 - | - h

third term nal rows respecfively drverge from sai rst_row an rrd row

term nal degyadorddanemt 18ngkesntoefdt €N0k K MWalsHoy ifah@@ T es@iithacgnmect or
housi ng, and said solder tail portions of said second row and fourth row
t er mi nal st9 eSPRAGUSIBLYdiORERGE Vi b 52F ORRITITE rGRtasd Porttiensonlt efmi nal

body por Lijgns. ot andlues, Lo LespeptLvely: Rass, acr osgosald st rgueand

third row termna ortions exiend out war rom ‘connect or
houst ng. Sontliter Wyftaes: MUNbiconBeekorcoft Ldmigdrdioenaian) 3aid second row
term nal solder tail portions pass under said first row term nal body

porti ons R EAEhPoFRaCery 2FF oRt 88F d- € dhhedie GUHGES MeU@td CRRaEEtATsai d

fourth voyw [a5dd nale 'durtdledebzt ehlt PRLLLANS RASSHERE I Tow
portion 18 and thereby to remove stains or other types of
surfzce contaminants. Therefore, the terminal structure
20 incerporates & self-cleaning functzen by which it 1s possible to
) secure a cgocd electrical engagement.

Furthermore, the p:tch of the contact portions 10 and the
pitch of the cocntact portions 18 are twice the pitch of the
solder tail porticns 11 of the surface mount connector 5, so

25 that the interval between adjacent contact portions 10, 18 is
relatively wide. Therefore, this terminal structure avoids the
possibility cof shorting adjacent terminals in the connectors.

The intermediate connectors 6 that are engaged with the
surface mount connector 5 may be directly fixed on the circuit

30 board 2 by way of screws 28 passing through the screw hole 21 of

the end blocks 20 formed at the opposite ends of the connector

housing 16 and an opening 27 formed in the printed circuit board

-12-



body portions to extend outwardly from said connector -20 housi ng. 4. The
surface nmount connector of either of clains 2 or 3, wherein said fi 2&&@2%02
third row term nal body portions 2 3" MAY 20G? incl ude respective re :
fornmed t heweissv3emd said second, row term nal solder tail p8ETUSHRIIET end
through said 5 recesses in said first row term nal body portions and under
said first row term nal body portions to extend outwardly from said

connector housing, and said fouhth row term nal sol der ;a%l Cﬁor.ti ons extend
through 3ai dBY eCE38ESLY F S5 ChEr dPFEW ERT AT Raf O Howy: Pork i he Hnd under

sai d thi £l poy 100168 Nalnbadk OBkl oBscLe exiend-ouMardy dd emesal d
connect or ﬁou5|ng. . The Surface nmount connector of any of the preceding
¢l ai ms; wheeeinadeach d@imdatalr coataet rperit oof i endrding atred ard e ncl udes

first and second distinct contact heads aligned wi th each q}her, and spaced
apart freareaekCBt hethedevithe SuRf deECRbUNT CEBRETL DY 0f° i RS CYdYer ei n

said T reb, ahd; Seeond, Caliael diagdscareaatsangedsal s fld fahanlerdevations on

said termnal contact portions. /7. The surface nount connector of claim1,
wherei n said &trsttusadhiwecandmpeseptacbeses noh utdee respiating dridsstofand
second. elongated slots fornmed in said connector housing and wherein said
t er mi nal tE6| 8etCeRi FabbrRTAOTSF 1daPd FRRsFUT52CRCHRRETIRT &P -and fourth

term nal rowsg, e. i di, L e e 5 f..yof eir
respective te‘r'ﬁ%\{na H%?d%p%%%ﬁéﬁ%. C-Bglilgrzgg%é N%A%%@%&%ﬂe}psﬁﬁ{lace nmount
connect osupfact acomdecwdrerei mheaiddatonnecl ea f heusiagmdry gtoxmicdbrsacsond si des
lie on opposite sides_of said connector housing and are separated by an

in Srvenligéjt badyL poPed oh Fi9 Sdicd UOBRReEPEE AR UST nge RN EIRIHECE mount

connect o f,or . pLoVvi ')Ifkgw'eaé“cse'f%wic @l n6QBRRGLL S 1?% QLN AN 0RNOSING,
connect o%oé'nacggbl %?% Ity of ci rcu?ts on a gi rczﬁ't oard3 the circui tg board
circuitsahaveng genshtict iwepadiefornedninbaypad t etien edga 4§ rgte risunfiace of

said circuit board, the connector conprisi nﬁ:j]ea connector haqusing forned

from an BPEEEr?caft9nd nEA-aEVEenEEEFI AP wi T ReEe KRR ot | TPt endi ng
bet ween ceonnector 4 mdy be mounted without being interfered by the edge
15 0Z the circuit boarc 2 and so facilitate the installataion
operation.
Upon engaging the cable cornector 4 to the intermediate
ccnnector 6, the force applied to the antermediate connector 6
Zrom the connectcr ¢ can be directly transferred to one side of
20 the circuit boaré 2 as set fcrth above, so that the force
) applired 1s not applied to the suriace mount connector 5 in order
to protect the soldering porrtions of the solder tail portions
11. By engaging the right-zngle connector 6 with the surface
cennector 5 sc that the contact portions 18 of the terminals 17
25 cf the relay connector 6 are interengaged with each other in a
one-to-one relationship, the ccnductive pads (not shown) of the
circuit board 2 are placed within the engagement portion 15 of
the right-angle connector 6 in the electrically conducting
condition.
30 The cable connector 4 is thus engaged with the engagement

portion 15 to thereby effect a connection between the wires of

the cable 3 and the conductive pads (and circuits) of the

-13~



two opposing ends of said housing, the housing having two opposing

sidewal | s extendi ng al ong said body portion | 0 betwen said opp05|ng2§mu$2m2
t he housing having distinct first and second slots forned in said connector
housi ng bod@ 998694 on and extending | engthwi se within said RETAAYOWRYyY
portion, the first and second slots receiving respective first and second
engagenent portions of the 15 opposing connector when sai d opposi ng
connector is engaged with said connector; pIuralltéﬁof conductive

t er mi nal $ECSPEsBARFA Sai d- it fﬂﬁnﬁ%ﬂ? 14 &fr &figed™Fh @Fﬂea%§ si de
or der Sug,% tpllartogdk@cﬁﬂﬁai§rﬂé‘&|c§ca?€é%l SERa3L efheb¥nbaLeRYepbag: Spaces 20
and, said termnals further being arranged in distinct first and second
term nal Thews extendehg &bﬂgtiwwkudanpannxxmft@1yudeé cbnsard poretoms ot and

in distinct third and fourth termnal ogg} endi n Iengta se on opposite
sides | dP33aild°sBE0RBCYR RESD5 R dCH: of @i falsthad V\goﬁc’body

port4 on 1%% % %n%Y 20G2 yerdd cal 1y M"tdrﬁ%qdp\ﬂ‘ahg' n @ﬁbddgoﬂa&@tor
hou5|ng, go tal portion disposed at one end of said term nal body
portion t@mtattapbrngohs Boxj rrab tadxatd icondieccileenpad, cf hehsobpprsig |
portion extending at an angle away 30 fromsaid termn bod Portion and

extend|ngcﬁﬁﬁcéfp§§Faoﬁﬁn CtF TS rPnnETE o éonﬁ&c?gﬁoWFP fi*di sposed at
anot her ey al doberm,nal Jody. por 2aRkagbiag aBLARPESENY
terninal% % Sai 088%5|népg%nnectégptk!ﬁgmigﬁher tail portlgns of said
first andesecands35.rols efodlt Maalc: ekidrad rgraway theillt Bei mayespecti ve
on&bportlons ina first direction, and said sol der tail Qortlons of said

an&lFéﬁﬁtﬁnFBMEHSfaf%H?ﬁrﬁﬂ%;%ﬁaiﬂﬁﬂQHﬁ &R&Y *PPonrt Rei F'fespect i ve
body por tions ik R.a;gecond, direction dhat.ds difiter gat ogFeermétast 40
direction; said solder tail portlons of said first rowterm nals passi ng
across sahe@liecondir ewcdermnadndhnpardritarns: SUckit hae sabllesobdeectar |
portions of said first and second row termnals extend out fromsaid
housi ng &l'ong the first 45 sidewall of said connector housing, and said
sol der tail pagtisQRsnofnsatgsthird 4 owof tenm n@Lgegag§|@glgcross sai d
fourth row of termnals such that said solder tail portions of said third
andffourtbnﬁowmteenlnals*e«tsmgbgnnmﬁwwnnhﬁmumu@amaedboe housengoalong t he
second sidewal | of said conpectar 10. The gonnec gr of claim9

wher ei n SEEGSEBFRT nBP* coRt aTt - pOTQ1 1ﬁw§%ﬁq%§ﬁ§§d i A"§-FFPSt®pitch and
sai d ter @ohdlecaosohdgl: hal 12 posidons, ane Arjangedcibno g seeprdapiteh) said

The connector ncusing 32 i1s covered by a metal shielding cover

3¢ on the outer upper and lower sides thereof. The connector
20 housing 32 1rnclucss an engagement portion 30 formed one end
) therecf that preosects outwardly frcm the metal cover 34. The

-

metal shell 31 :s fitted on the periphery of the engaging
portion 30 and prolects exterior thereof.

3 O0f the cable connector 4 are lcaded in a

(8]

The terminzls
25 parallel arrangement in the connector housing 32 with the same
pitch as the pitch P, that of the terminals 8 in the surface
mount connector 5. As shown in FIG. 8, the terminals 23 include
contact portions 35 located on the upper and lower sides of the
engagement portions 30 and respectively engage with two sets of
30 the contact portions 19 of the intermediate connector 6 that are
located within the engagement portion 15. Insulation

displacement contact portions 36 are formed on the terminals 33

-14-



second pitch being at | east one-half of said first pitch. -23 1 11. The
connector of either of clainms 9 or 10~) wherein said 2 3 | NAY 20& firﬁuy
row term nal solder tail portions pass under said second rowtermn 13 d@m
portions. W@99/3dest connector of either of clainms 9 through PRCT/UsP¥41837n said
second and fourth row term nal body portions include cavities forned
therein and said first and third row term nal solder tail portions
respectively pass through said recesses as they respectively pass across
sai d secemnd and 1@@#%¢ﬁr%ﬂ@ﬁ¥ﬁrﬁhﬁﬂcq&ﬂﬁftﬁérPpﬁﬁéngléz -ThBScoORNEReH: GF

I 9, d
claim o, hereln sld) [ig st a0d; sepand sarman, i des 9t $3Ld, connec g

sald connector housi

AN A AneRE1 AcbvéS. A é’ré@de%nﬁzﬁte%/%&%héht&m&&a&bl&aé{ iAlaA . AY. A3. A3,
*3nAB*1 t & n}xsnid_ ZLHca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“a]ca]ca]ca]c“a]ca]ca]
ca]ca]carwaycareew@hjm%@mﬁqc%ﬂcRHQ?ﬁﬂQQ“é@F@hF§éP@&K theptgrpinajs 33

S oL Sho e S Al Al el aahanked] paboakeal 6l el cal cal cal
cal calca]ca]c caT®4] ¢ a] caC]c {| : W§
opposite sides of the cable connector metal cover 34 and receive
the guide pins 22 that project from the connector housing 16 of
the intermediate ccnnector 6. Engagement hooks 40 are located
within the guide holes 38 and are formed at the distal end of
10 latch members 32. When the cable connector 4 is engaged with
the intermediate connectcr €, the engagement portion 30 is
guided by the guide pins 22 and the guide holes 38 so as to
cppose the second engagement portions 15 of the intermed:iate
cennectors 6. Upon complezing the engagement, the hooks 40
15 engage the guide pins neck gortions 25 to thereby engage the
head portions 26 thereol and mzintain the connectors 4, 16 in
engagement.
The latch members 3% are resilient and flex in their
lateral directions. Relezse levers 41 are located alcng the

20 latcn members 25 and are acrtuated to force the latch members 39

th

o IZlex outwardly <o release the engagement of the cable

S
ct

cennector 4 with the :zntermediate connector 16. The release
levers 41 are located along thes side wall of the metal cover 34

and slide parallel to the engaging direction of the ccnnector 4.

1Y

25 The release levers 21 are biased toward the engagement portion
30 by coil springs 42, and are manually slid in the direction of
the arrow 43 against the force of the coil springs 42.
By engaging the cable connector 4 with the intermediate
connector 6, the contact portions 19 of the intermediate
30 connector terminals 17 and the contact portions 35 of the cable

connector terminals are engaged together. The latter terminals

receive the cleaning action of the contact portions 19 and

-15-



zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca} c”al ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 3 MAY 2002
24RT"FO} xsnid_Z] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] va) va@kea] ca] ca] ca] cal ca] ca] ca] ca! PCT/US99/01027

aeRhi wx6h~yt ni d_ZU] ca] ca] ca] ca] ca] c”a] ca] ca] c*a] ca] c”a] ca] c”a] ca] ca] c”a] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal! hj ZanHLi \ ] STcdi k} xsni c*Y] ca
] ca] ca] c”*a] ca] ca] ca] ca] caLca] ca] ca]ca] calcalcajc g ca] ca] ca]ca] ca]ca]ca]ca]c
a] ca] ca] cdlecwoyajceoapeskc 4l @) 3P1§(IW€‘ dual wires 37 of the cable 3 to

8u5v| w mhc”™Y] cal.cal ca ca cal ca] ca] calcal ca ca c" ca] calcalcalc
o) ca] ca] CRREAFRRTER] CAF e SF oA RaT Ga] bof ool Rygl e Copeque BoEEhCE CAgal oal
P2l =lxl 'r!el%c?éﬂﬁ %Iewe@‘aba]a&ahﬁa&@a} CA ad £t Cal £ @l aaba@] walgalga] cal calc
a] ca] ca] ca] ca] c"g] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca! 9#wHH#V$$Y 9BLBEBE8%
182&&8&1" qntarrﬂédlate( c@z@(e(:y{mqﬁ gbl>§ cheldasd d@wwa]Sca]lca]f@a]séa]ica] c”a] ca] ca
]ca] ca] ca c ca c al cal cal ca c a]ca] cal cal cal )4 ;
)>)\§)h)] )‘@3 Sa)x%dﬁpfl ;lla'xlekgll l: J; é_).p; 4 (i\clt %Lng portio 42
HRrwH++Hat Qi [Vl GA] eabcakcaheal £l £5d Cladxféﬂscaﬂlcq]l%ak@ahgakﬁe abeav CaVJ ca
] ca] ca] cal] ca] ca] ca] ca] c”a] ca] ca]ca]ca]ca]ca]jca!l ++m,,-Q X-€-------- 7.y.
{.}.~ .. pardildn=s0@Ex$pirted] pvalba] kajean]ch]da] c]a]t(cal] ca]nba]feap@a] c]a!]lesa] ca] ca

|l eal ca) cal cg) cal eql eal eal ¢al eal el ¢l o8 ol £ calea! 001213181V112; 222222
5, 5. 5=5L3/0% i6hE66G~ )éP}%,L%e[ Vhicpleal sl cad£a]onl6r] ¢akkalsal ealeal cal caj ca]
caj ca] ca] caU] caU] ca] caJca] ca] ca] ca] ca] ca] ca] cha] ca] ca] cMal 6777S8Z8[ 8b88b9c9
a: ;0 <<<members 39 outwardly to re] ease the engagement of the hooks 40

B kol
(BhBBB! C] CCC%D&DIcBB@@EEEE@G&M& JEe [Md&a]calspl ¢al cakcakeal cabeéad C@] cajc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] c”a] ca] c”a] ca] cta] ca] cal G
H HOHHHHVvia a clamp bar 46 as shown in FIG. 9. A tapered edge 47 is

e e e
cal:NNOOOQRIRARLREhe cable 3 obliguely 1n the direction of the tapered

TST(T-T. THTTV\NVV\Y/\W([ [[\\M {vql gb] XKk [\/] ]]ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca
] ca] ca] c@lS]%a]‘lc'aU] ¢&8] 68pba] ¢a] EaY)] cy] cajle=* dlanduetapdapcaf cta) padpeaded

M\\D N3N 8N ’l’l*-(LiE ch - - £

] X ] ] Lléjaaagb%c chs“ﬁl U] ca]ca]%a] c}a caC] cal]ktrf]‘c‘a]ycg]fcxhfcﬁ]‘%a]‘(c’a‘a] ca] ca]
ca] c"a] cajealcakeaketakcabkeabtat €al Caaz}@ai&al@eai ea] eakcalFeaeeceds8tafsf $9%
gghhh8i i Ok8kEkRkakkl XI mrPnmmmKnn~yt oj e [ V] ] ca] ca] ca] cagca] caj ca] ca] ca ca] cajc
a] ca] ca] Galc & "CaF@=&Fc &) eéf—cﬁ]—ésaﬂl%a{]’ca‘]k‘%\]@% ©4] 8fpcalEa)éh] ka3 Ed! AinoGoS

o] LLrLs t cal.cgl,calcal ca ca] cal] ca
] c%ﬁ% c’{%] Caiqgg%gg](}g%?],é%%gﬁi %&srﬁcla]ocraﬂ Oc°]a] %g] %Lfgl‘af% %a]%a] ]ca] ]cal
t PtOuuuvAarsvOmexx Oxexall casing that receaves the circuit board 2,
y#y$nyszzzzzzzl{ r{{p| zupkf a\ V\]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca)]c”a
] ca] ca] ca%HA] (?a?\/]ac SPC8EES] é8F calbeal %a‘-]@él]ttfeﬁrca] éé&] EBp€arpEfRl | #1113 }1}111 3}
H~~~~ Wk fa\ ¢alcal¢c a a alc
L] cal ca] ca ca ]f ca 1c:"g{}ca] c%l’:f %]15?%18" d }aﬁ%k% @LS Jigglg J)Q ]
WO 3d3lI 80v~a]ﬂ1_014€8 [1\71] ]t(b.&] da]:ea]a&a]iﬁ:ﬁé@ﬁi@r&]ﬂ@dﬁ@dﬁ:a] qa]e(ra]fca]aca];na] cabtra
U] c”a] ca] ca] ca] cal)] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca! . emng~) T8WW CF~8E{ vql g
b] ¥ ] cal ‘ta]a(}‘éi]lé’a]e&’-é]eélélty]’aafEa‘]‘c’é*]%a‘]@‘a]]%aﬂ%’ﬁ]e@é]oéa]“cé]aﬁﬂéaféafca] cal ca
caj ca] cgl al.c
L{$]Y+CL} &V: xs n| %Z]a] ca]:gg}jﬁ %gﬁ’%%?ca ca]] cac] ca{]ecéfgaef%%] Sg 83] %701] %fa] cajc
a] ca] ca] cﬂ]eca:]dza]am]ocakm]saa]gca]aca]) cayead cdsrtiOEMé; excessive force
xJ[i Mb| w mhc] X] ] ] cal)] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca] ca a] ca] cal ca] ca] ca]
ca] ca] ca] QUG R CAFERF c A1 ER] BaFRAT € a SN HeAmg cFRPPF@’aPJ]f ca]calc
a] ca] ca] ¢aj Gal,c q]sca] ca] ca] caj ca] ca] c] cal] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
aU] call ca] ca ca*an "10% U&' ()-2"10% U& ()-!v&10%U& () -
&103’/@#& ()-!P- FI®6E&iNustrbt e 108@UKIL jade ARUTSE cHI¥Ct&rE) sf Mbunted
"10%KKk& ()-z! Cs@&1l0% U U& ()-TSmM'10% & () -y 10% U&' ()-!9Z
1094JU&" (2R tPRATHES f@%‘eé) ofztllewxqums:%m@w@&d( VALYS 04 0% F& ()-!"°

- &10%B8S& (%tle&%%%]g\% o% c% EO%O gﬁ%eé &thoh/&é%é )suc%éace mount

10% & () -]
_16_



<yl0%&' ()-F2 4 9 < w dErS4! F'10F10% & ()-910% & () -
10 & ()-,10%0 & ()-1s10% & ()-10% & () -
dEr S4! F' 101100 & ()-(10% & ()-Y'10%N & ()-& -#10% & ()-Z: 10% & ()-&-#2(50/&4& 7(002
)-w "aBr 4\l #380% & ()-9L9 "10% & ()-L910% & ()-7 PCT/US99/01027 '
10 & ()-!&5-#10%\ & ()-&$-#1090&' ()-_=!!1vVs' 10%&' ()-3!gs' 10%h& ()-33 10%
h& ()-'10% h& ()-m 10\ 10\ 10\ SF=10% & () - R6Z"_wU6+= 10 hS =ml0%
h& ()-!{s' 10%h& ()-3!<s'10%\& ()-3!'qgs' 10%h& ()-3'gs' 10%h& ()-3!gs' 10%&
() - 3_" ani cdlr@09848' 5.) - THELQUB & r(hpd RO1OYEBA ¢ et ADIFR Nrjovd ded on the
"1090& ()-'10%4& ()- 10 h 10 ,
haBmV @ 19PBATAR (ILAa0er0RIL LT - FERADS-RORRE (Jonngcter 5 are fixed on
1094& () -y &109& () -1 -1 109" ()= N @098 .82 © 109478 ) o (L, LEY8#10%4H
&L Gl%%/%&gj(@)%lltom%_%y LoRAEAN @ 109888 | 10008 e &HA%EE( bukh
10%H&’ () - SorpvestEreY @ElnmpI#EQRYI&0E) £ he 283084 € ) s BRARHR f( he/ tloemi&t() - -
109448 () - &+10%4&' () - v- RUWKYgxnbC@#10%-Y10% U& ()- 10H 10H
TOH<PIL0%-ReFTd "2 1 0084 (OLPCROSHRE L } 1 238 1906RE (§1¢ Presasep SEFfesRF10%
U& ()-s 9 ! (),7:.8%4.00%0 L&' ():~.S 9 2 ().2910% U& () hR" 109 " G) F
21'=1 X1 ~ 2D G IO B ) -1 251 0UKORLR" ()21 10 U (11 STOvEE Ty SaTbos
& () - gsF di806 i flgcex | ddnirBct#amh @i ! A8LBLAN %Y Y neY'sLt@ce&of) - 9
10% U&' ()-9 10% U& ()-!s 10% U U& ()-ys@10%

t

he circuit board 2 and engagéd with one corresponding
1ntermediate connector 6.

)10 The fixing of the intermediate connectors 6 on the circuit
board 2 1s also not limited to means of mounting screws 28. It
is possible to use other f:xing means, such as a fixing peg
provided on the intermediate connector housing body 16. With
the use cf screws 23, 1t s easy to fix and releasably mount the

15 intermediate connector ¢ from the surface mount connector 5,
which 1s convenient Zor replacement and repair. The screws 28
used n FIG. 1 mav engage fcrmed openings in the oppos:te
ntermediate connector 5§ so that two such intermediate

connectors 6 mounted on the coposite surfaces of the circuit

23 zozxd may be simultaneously Z:xsd by one common screw 28.
) The prefer¥red embediment in which the connector housing 7
1s prcvided with two rows of engaging slots 9. However, it will

be understood that the present :nvention also contemplates the

use of only one engagement slot 9 formed in the surface mount

88
wm

connector housing 7.

As set forth above, according to the present invention,
because the pitch of the contact portions arranged in the
ergaging slot of the surface mount connector can be made
relatively wider, shorting between adjacent contact porticns
30 will be successfully prevented. Also, because the pitch of the
solder tail portions can be made relatively small, high density

connection on the circuit board is possible.
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printed circuit board, the connector comprising;

an elongated connector housing formed from an

5 electrically insulative material, the connector housing
having distinct first and second receptacles formed therein
and extending lengthwise of said connector housing, the
first and second receptacles receiving respective first and
second plug portions of the opposing connector when said

10 surface mount connector and said opposing connector are
engaged together;

a plurality of electrically conductive terminals
disposed in said connector housing within said first and
second receptacles, each of said terminals having two ends,

15 cne of said terminal two ends including a solder tail
portion that extends ocutwardly of said connector housing
for soldering to an opposing surface of said circuit board
and the other of said terminal two ends including a contact
portion for contacting an opposing terminal of said

20 opposing connector when said surface mount connector and
opposing connector are engaged together, said terminal
solder tail and contact portions being connected by an
intervening body portion;

some of said terminals being arranged in distinct

25 first and second rows on opposite sides of said first
recept;cle and the remaining ones of said terminals being

arranged in distinct third and fourth rows on opposite
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predetermined pitch, said terminal solder tail portions of

35 said first and g=cond terminal rows extending out from said
connector housing along a first side of said connector
housing, and said E@rminal solder portions of said third

and fourth terminal rows extending out from said connector

housing along a second side of said connector housing.

2. The surface mount connector of claim 1, wherein said solder
tail portions of said first and third terminal rows
respectively diverge from said first row and third row
terminal body portions at angles to extend outwardly from

5 said connector housing, and said solder tail portions of
said second row and fourth row terminals respectively
diverge from said second row and fourth row terminal body
portions at angles to respectively pass across said first
row and third row terminal body portions to extend

outwardly from said connector housing.

3. The surface mount connector of claim 2, wherein said second
row terminal solder tail portions pass under said first row
terminal body portions to extend outwardly from said
connector housing and wherein said fourth row terminal i

solder tail portions pass under said third row terminal

body portions to extend outwardly from said connector
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said first row terminal body portions to extend outwardly

from said connector housing, and said fourth row terminal
solder tail portions extend through said recesses in said
third row terminal body portions and under said third row
terminal body portions to extend outwardly from said

connector housing.

The surface mount connector of any of the preceding claims;
wherein each terminal contact portion is bifurcated and
includes first and second distinct contact heads aligned

with each other and spaced apart from each other.

The surface mount connector of claim 5, wherein said first!
and second contact heads are arranged at different

elevations on said terminal contact portions.

The surface mount connector of claim 1, wherein said first
and second receptacles include respective first and second
elongated slots formed in said connector housing and
wherein said terminal solder tail portions of said first,

second, third and fourth terminal rows have wid;hs that are

no greater than one-half of their respective terminal body

portions.
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5 surface of said circuit board, the connector comprising:

a connector housing formed from an electrically
insulative material with a body portion extending between
two opposing ends of said housing, the housing having two
opposing sidewalls extending along said body portion

10 between said opposing ends, the housing having distinct
first and second slots formed in said connector housing
body portion and extending lengthwise within said housing
body portion, the first and second slots receiving
respective first and second engagement portions of the

15 opposing connector, when said opposing connector is engaged
with said connector;

a plurality of conductive terminals disposed in said
connector housing and arranged in side-by-side order such
that adjacent terminals are separated by intervening spaces

20 and, said terminals further being arranged in distinct
first and second terminal rows extending lengthwise on
opposite sides of said first slot and in distinect third and
fourth terminal rows extending lengthwise on opposite sides

of said second slot;

25 each of said terminals having & body portion
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cpposing terminal of said oppos;ng connector;
said solder tail portions of said first and second
35 rows of terminals extending away from their respective body
portions in a first direction, and said solder tail
portions of said third and fourth rows of terminals
extending away from their respective body porticns in a
second direction that is different from the first
40 direction;
said solder tail portions of said first row terminals
passing across said second row terminal body portions such
that said solder tail portions of said first and second row
terminals extend out from said housing along the first
45 sidewall of said connector housing, and said solder tail
portions of said third row of terminals passing across said
fourth row of terminals such that said solder tail portions
of said third and fourth row terminals extend out from said

connector housing along the second sidewall of said

connector housing.

10. The connector of claim 9, wherein said terminal contact
portions are arranged in a first pitch and said terminal
solder tail portions are arranged in a second pitch, said

second pitch being at least one-half of said first pitch.
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terminal solder tail portions respectively pass through
said recesses as they respectively pass across said second

and fourth row terminal body portions.

12. The connector of claim 9, wherein said first and second
common sides of said connector housing are opposite sides

of said connector housing.
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