VWO 99/37000 PCT/ US99/ 01028 SURFACE MOUNT CONNECTOR ASSEMBLY FOR
DOCKING-STYLE CONNECTOR APPLI CATI ONS | Background of the Invention The
present invention relates generally mm ﬂm ﬂwmmmm nmount connector assenbly
-for nount wg9d/ereco r cuit boards, and ul arly rel aREBUSW/0a028

i nproved surface nount assenbly for conqgggés ng a nulti-wire cable
connector, such as an input/output 5 ("1/0') connector to circuits on a
circuit board along an edge porion of the circuit board. Conventi onal
surface nount connectors are constructed from an electrically insulative
housi ng and have a plurality of conductive termnals |oaded within the
.connector housing. 10sURFNECE MQUNE CONNECTOR ASSEMBLWI BRQRs extend out of

the connector housi ngp@Eties €THOE desNESPOR ORBLCTEXEIORAS arranged on the
circuit board. The solder tails are soldered to the surface of
.board by the reflow or sol der dipping nethod where the surfa m‘mmm mm ’l[mm
connect or ternlnals extend throuoh 15 throughholes formed in t

ARk : of mounting is used, the througﬁ)Wbles
on the opp05|te si de of t he CIFCUIt board take up val uabl e space on the.
circuit boghe hatsecdulichvaritaron see lzes as apbricora lage drodl aswnta ¢ oot y
and conponents. 20 These surface nount connectors are matable with ot her

connec?@ﬂ@eCT@é §§ﬁﬁ@§§ﬁnﬁﬂﬁ RBHHEDIL & Weial IR HT erd2Y MHFEh their

engagenent rt| ns b | a str. tYR nt ed
upwar dP§* rlcéf ang ytpoe Snenlg:fg"g3 S ﬂrfg%qﬁ%tée%naﬂr}g}( Pto t he
circui Eom@e@m\ﬁh%n n@ﬁttlhem&@m%rblcg d&rrfacrtaizs |§udmcéf§3§1@d11@£ﬂ@tl$@tput

connector size Tremains the same, the pitch of the term nals nust be
decreaged/O") connector to circuits on a circuit board along an edge

porion of the circuit board.
Conventional surface mount connectors are constructed from

an electrically insulative housing and have a plurality of

conductive terminals loaded within the connector housing.

10 Solder tails formed on the terminals extend out of the connector
housing and are soldered to conductive pads arranged on the
circuit board. The solder tails are soldered to the surface of
the circuit board by the reflow or solder dipping method where
the surface mount connector terminals extend through

15 throughholes formed in the circuit board. Where a throughhole
manner of mounting is used, the through holes cn the opposite
side of the circuit board take up valuable space on the circuit
board that could otherwise be used for accommodating circuitry
and components.

20 These surface mount connectors are matable with other
connectors. The surface mount connectors are usually oriented
with their engagement portions being of a straight-type
engagement that is oriented upwardly or a right angle-type
engagement that is oriented parallel to the circuit board. When

25 the number of terminals is increased and the connector size

remains the same, the pitch of the terminals must be decreased



WD 99/ 37000 PCT/ US99/ 01028 accordingly. Surface soldering is frequently

~used in such applications, and the solder tails of the con ’
arranged 6%0??/&%8?)@& ng sides of the connector housing. Irql?ﬁfﬁgs”%%g of

structure, the right angle-type engagement 5 portion of the surface nount
connect osschadenteyni nsus feloat soddeenddous fremuens lyeases dé fudhe

connector. These termnals _nust _have a_.longer length as_ comare t

t er mi nal PR} 6AFEANSen aPFe oS LS S e t@'flltghg%cé?ﬁeg:toéﬂec‘ttﬁel} € {/e édda%%n%%a
difficult in maintaini predeter mped RitChRfsitle sol der tails 10
ext endi naXOEWOO?PPHS?ILPgO%tng",sdé’%o tht hé connector . SI%E‘{éteher nore, the

sol dered ends1gf thhe $Qdentt aithticRiee , expesed gavto i ltehe yarey agegagameatd of -
an opposi ng cabl e connéctor which potentially nmay cause difficulty in :

engagi ngpbheicabbé thensectfaceomoumd WONReStPEs draviehd b o

or may
15 unexpectedly inpact upon and cause d e to_the saql der f
sol der tarxF§ndAgHftt L&RA 5 FRET SIS €2 OB tocro‘nnecdeosreen'(tj('(s)e I’E“%engﬂe

surface fount h%%“%“lga& | ny 194 QY CeRnpteldh® o sderath @S drtdigyed

sol der t & portions g engagenent, “and these forces may cause '
br eakageogf thbe rsehdesadepatt ittre c2hnaddicr,onaldrnebywherues ity cughidl el sulrtfyace
mount connectors are used, the throughholes fornmed in the circuit board
prevent tihemagssadhimcser taedareuminest Pdmrhofert s \AF Ionett’st, on the

opposite side of the circuit dard. Thus, this type o rrangenent wastes
spade onef‘l"'r@néilrn@uiofltbc?aff &%%qfé%orscﬁdﬁ?gloyff r clyogl%neot{togrgbd for use in

docking type applicalipns ahavddidaed @it igF nofehaokiandd apd opre -
.computers. Sunmary of the Invention The present .invention is directed to a

surface eppdised3@reumeatter drivmgemesrcares dthermfapmrmimg oreelle connector

di sadvantages. Therefore, it is a general %fb ect of the_%esk(lant ibriventi on
to provi #8isl PRSEenTI@Il Yo de GBS SIS o I FRIFH - TfkarRe cabie

connector on the wire side, or the cable connector may

15 unexpectedly impact upon and cause damage to the soldered ends

of the solder tails. Additionally, the coupling of a cable
connector to the surface mount connector may exert forces on the
soldered ends of the solder tail portions during engagement,
and these forces may cause breakage of the soldered portion.

20 "~ Additionally, where throughole surface mount connectors are
uéed, the throughholes formed in the circuit board prevent the
use of a surface mount, or any other style connector, on the
'opposite side of the circuit board. Thus, this type of
arrangement wastes space on the circuit board and accordingly,

25 is not good for use in docking type applications as will be

found in notebook and laptop computers.

Summary of the Invention

The present invention is directed to a surface mount
30 connector that overcomes the aforementioned disadvantages.
Therefore, it is a general object of the present invention

to provide surface mount connector assembly for mounting near
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-2 WD 99/ 37000 PCT/US99/01028 the edge of a circuit board and a nounting
met hod t herwgfog/sydabch protects the sol dered ends of the sdl #er/ussd/ds2f a
surface nmount connector from forces generated during engagenent of the

connector to a cable connect.or. |t j t her j ect of the- RELSEAt which |
i nvent i oRDEoSAPGVPde 2arr 5T O\Péatﬁarsfiufafn?gceé hrrrgot}lrﬂfqgjﬂc nect or assenbl y having a

surface E%B'Etectgort’:’i‘l‘aec'fs‘?fldé?&g@@ms fof gRund Nk wtail edge af sarfaceuit
board, e assenbly having a right-angle internmediate connector that is

verti cal kpuaki geethadtdr thmms fideass EaRramhatioma #ROAETEE af cBlfty
enclosing a plurality of term nals for engaging termnals of the surface
nmount CoRPESESTOTark® tahézaég\ﬁ P rodat i ng the entire surface nmount

conpector and.its solder f il ddals ang, aliacdiad 10vénciskuts bpavdde Skhll

another obj ect “of* % 1E present invention Is to provide a surface nount

connect 0&@%%*?1 Vs 1o d® Wty donrfe i L dserinby chateng am sdgéacheneght
t he connector assenbly having a right-angled boﬁda/ portion that ,extendg
above t heotineaticr wammbneHd ove MUt g eonfan eags rehid pyaFyitiheard,
ri ght-angl ed body _portion havin, plurality of termna ' o] t.
porti ons%ﬁl@siaﬁﬁﬁw}ba@tv%% %dﬁ%%'atrf%f%ijr%ﬁeﬁm%%ﬁgldga% I\ggmggo?rg%ng\tghés
ciroui t board f.an engaglgs vh s ahoRARs! diee daskhDgcstiberoponana! RaviXgt
anot her object” of ‘t he esent 1nvention is to provide a' surface nount
connect or, @sseblandioss dag ki ngtuyaie appdf cettonsals wher eengagiéngssenbl y

i ncl udes a surface nount connector portion for nounting to the, circuit
boar d neareramiredge ahereofSEERCE TRIHIC reANRRECE ontedt bRSpBRYEbY t hat

ncl oa: nEOHIUTE T e 16T T SO POt B b o Faent ouaa LR BEALR
board past, jthe gdge 4heroofadiiq engagi fgran; Oppesiag cabl e
Still another object of the present invention is to provide
15 a surface mount connector assembly for mounting to a circuit
board near an edge thereof, the connector assembly having a
right-angled body portion that extends above the circuit board
and over the edge of the circuit board, the right-angled body
portion having a plurality of terminals with contact portions
20 positioned past the edge of the circuit board and away from the
circuit board for engaging with an opposing docking-style
connector.
| Yet another object of the present invention is to provide a
surface mount connector assembly for docking-type applications,
25 Whereih.the assembly includes a surface mount connector porticn
| for mounting to the circuit board near an edge thereof and a
dual row leaf connector portion that engages the surface mount
connector, the dual row leaf connector portion enclosing a
plurality of terminals and positioning them over the circuit

30 board past the edge thereof for engaging an opposing cable

connector.




connector. -3 WD 99/37000 PCT/US99/01028 1In order to acconplish these and
ot her objects, the present invention, in one principal aspec vi.des a
surface nmouP98dMRect or assenbly is provided for mounting néﬁ?ﬁgﬁ)ldég%e
portion of a circuit board and which is engageable with a multi-wire 5
cabl e connect gn ftoefddrmatd reg:congllrsdl ithessf anddiodhfraloblieess. Ui RIGHTE or
assenbly includes a surface nmount-connector for .pounting to éar%{mtace of
the circabvepsadod, did F ISR atEPITEn 1B 9SA tth THeE 3T face nount
and i nternedi at e _connect.or.s . i SREGIH QppEsi NGB on
porti onsCﬁé‘f‘gﬁlttéjﬁmat%sefgﬂggc]g%ﬁ?%ﬂg%ﬁt er rret!cf':{%e conna[e}gt or~ having a
dual rowglreal - iGRANACtHYaROTdidWHitat extanfisyqasie twic ledgenalt i heiod r cui t
board and having a plurality of conductive term nals arranged thereon for
mat isng Wikl 1ep pasimeg: ter miaatinafinhea dblb«li@licfd/hrﬂefctm@l"l‘éfgq‘ﬁhl afrotFer
princi pal aspect of the present | nveun&ion the. internediate SODDECE OF i's

fixed toThge CEMMARTCDHATIEML NP OFI9qS & SRl W T - he sﬁr ace nount
connector, and the dual : J4.90 Nt @Sy { e Sradiidcad re
cable OIS Hhe asu%ﬁ@ér%o%v ea corlﬁfr?'leé(}%lotfq{oorti'on ext ends above 20 and
past the it poas itk 1edge: tuBidd aidurit Sai@rintatmednt actenieckors

hori zontal plane substantially parallel to the circuit board, which
differs faamh donwierd i repe O CarePrSARg eRIARSNINS BOr BHORReP2pRPHei Phfh

t of th t inventi th 25 f t t h
NS at | REHOENRF arkdi® 10C PTGy STOTET T nats, | Daded thor 671, “each

term nal | dern tand o extending, st wandll yad& oo achet toprsut f ace of
the - houcts%%l\r%{g ooﬁ: S%C%er({)rrllg to a COI’]dUC?EI)VG pad on the circuit board. The
i nternedigd - CHNEHHFinG 8 peotdyify xefl ¢ondinet tve cuetminals arranged
thereon for mating with opposing terminals of the cable
connector.

15 In another principal aspect of the present invention, the

intermediate connector is fixed to the circuit board by way of
its engagement with the surface mount connector, and the dual
row leaf connector portion mates with a multi-wire cable
connector. The dual row leaf connector portion.extends above
20 and-past the circuit board edge to maintain its terminal
céntacts in a horizontal plane substantially parallel to the
circuit board, which differs from conventional PC card—style
connectors
In another principal aspect of the present invention, the
25 surface mount connector has an insulative housing and a
plurality of terminals loaded therein, each terminal having a
solder tail extending outwardly from a bottom surface of the
housing for soldering to a conductive pad on the circuit .board.

The intermediate connector is directly fixed to the circuit

30 board by way a mounting means such as attachment screws, and it - -

includes a housing having a cavity that substantially encloses

the surface mount connector and its terminal solder tail
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30 board by way a mounting nmeans such as attachnment screws, and it ---

i ncl udes a\pﬁlﬁ/&ﬂﬁo having a cavity that substantially encl osperile/dbisi ace
mount connector-and its termnal solder tail - 4 WO 99/37000

PCT/ US99/ 01028 sol dered to the circujt ard. This stru . C r
sol der talbsrafddt@oé&senG T&Fds £BFEM e nﬁtﬁ}l.cstlurfet hcgé\gélg? e&r(%d%f&eer

enbodi ment , _the_i.nter iat e Ikt ddns@d 40 the circuit board
by. nount Fﬁ@;ls':’cfa@\%s dtoﬁgf%ecict %ﬁ%%t hrOlIJngh- bot h thef circuit board

and-t he' i nt er FRdic ke JFFRAGE embdl intirs: Muhreerintdmmesii 4 e ecomuegtor is
connectors may be reSpectively nounted on opposing front and back (top and
bottom sukkdces ahe tdhiecsiitcuicansharyt, MR 18D EH I VS i Ry N2t SR
connectors respectively engage these surface . nmount S 10
U Bhor _EPsreabio B GHAO U Bty By S el b Agtrent s fheh s a R et o
I'nt er medi_at e, conn i | reptd Ved imdithd @ddiRecitdF £ Uhdy boar despotcesely
devel ope&%%ﬁlﬁgmg%é%rén}r# of a ccable connector to the internediate

connect or, ahe & IRCdppddians nidded and Bk cirauianddeettofhessofadeestaf|s
of the surface nount 15 connector may be inspected after attachnent to the
circuit loercirdmddudeaniby and endatorRfl tHE AL t RRMSGFF3ER mount

connector. By accommodating the entire connect i surface
mount comREREST Iwist r?r}ﬁaa%e n%“h"ff%%%i[??/u% ?‘ﬁ%ﬁégg?g%n% |8a?e
connect ofe, AR DY CANPII NG A & SULLAC S dHAID 2O koNNeshgrgarenbal T he
solder t£qs are not externally exposed, the surface nmount-connector and
the sol dered ends ofe itise soittermedpits camdetpr otecdedecThy §ibsdqhenthe

engagenent of the internmediate connector with the surface unt cggnector
i's corrplceitxedneaéid%p:d,ZSECPI?F%I%G@%%?1%??%c@‘ﬁ%}n%s%%%?9‘6meflﬁeggr 8s&fP-°

o et S b EPRLEFAPE, LUtk ot g et on

to the circuit board. The solder tails of the surface mount

15 connector may be inspected after attachment to the circuit board
because they extend along the sides of the surface mount
connector. By accommodating the entire connector housing of the
surface mount connector within a an engagement cavity of the
intermediate connector, and by covering the surface mount

20 connector so that the solder tails are not externally exposed,
the surface mount connector and the soldered ends of its solder
téils can be protected. The subsequent engagement of the
intermediate connector with the surface mount connector is
completed easily.

25 | In another principal aspect of the present invention, the
intermediate connector includes a dual row leaf connector end
that enclose and supports a plurality of conductive terminals in
an orientation to mate with an opposing, docking-type connector.
This end is positioned above the circuit board and past an edge

30 of the circuit board so that it may be mated with a docking-
style connector, such as a multi-wire connector. The dual row

leaf connector end and its terminals extend horizontally past
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an orientation to mate with an opposi ng, docking-type connector. This end
is positioned above the circuit board and past.-an edge 30 of é,p circuit
board so t WP %8748y be mated with a docking- style connect ofS @a%%mgg a
multi-wire connector. The dual row |eaf connector end and its term nals
extend hehez @) lof past cifoud® IPEFE00 TRETIHSIO/GI02achenadge of the

circuit board. The termnals each have bifurcated end portions with two
spaced apdfursates it POTORET YIS i Eh<SRAGR ﬁgﬁﬁ%ef%é Jg%?%\% action
during engagenent with i Ju | & £apnect P nd ot her
obj ect s, Clogﬁt%tfg?oa# Oanﬁlﬁ}agggj?éﬁgﬁigab Cglrese@i%/teln% oﬁfﬁl become
appar ent Jyomdihad b i tre sfsiciired tasos iquhmasedaken in conjunction
wi th the acconpanying drawi ngs. 10 Brief Description of the Drawi ngs In
t he ourse of THesd dridw triedesridqts orf ot urrs dardiddweneeaesi pti bhe

reference will be nade to the attached drawings _wherein Li ref erence
nuner al s BRRSANT ANV 120 t“éﬂa%ob%ﬁ%?eeiwpﬁﬁ% 1£5QU aﬁl%x%?ﬁggwm

d'perspective

vi ew of ur.f.ac unt. b, connget or. . as Wz r ghnrin
embodi ne estﬁl]aecgu%%%%lpen%%r?ﬁ con%lrgcjfrgréco s%?%?%d@%%waﬁgrﬁgﬁﬁgﬁw%/h The
principl eg-Rfindde present invention, and which illustrates the manner of
nmounti ng of the surface nount connector on a circuit board and the manner
of connection with a right-angle connector for 20 providing an I/O type of
connection; FIG 2 is cross-sectiaonal view of the surface nount connector
i |14t rat rypt S = n view of the surface nount

connector illust,,ated j0.FLE cde 251 Fb@ind d8sérDSE $08CHEVENY gutallad
pair of terminals utilized In the surface mount connector of FIGS. 1 and 2

description,. reference will be made to the attached drawings
wherein like reference numerals identify like parts and wherein:
FIG. 1 is an exploded perspective view of a surface mount

15 connector assembly utilizing a preferred embodiment of a surface

mount connector constructed in accordance with the principles of
the present invention, and which illustrates the manner of
mounting of the surface mount connector on a circuit board and
the manner of connection with a right-angle connector for
20 prdﬁiding an I/O type of connection;
. FIG. 2 is cross-sectional view of the surface mount
connector illustrated in FIG. 1;
FIG. 3 is a top plan view of the surface mount connector
illustrated in FIG. 1; |
25 FIG. 4 is a perspective view of a pair of terminals
utilized in the surface mount connector of FIGS. 1 and 2
arranged in an opposing pair of terminals;
FIG. 5 is a cross-sectional view of the surface mount
connector of FIG. 1 mated with an opposing right-angle
30 connector;
FIG. 6 is a top view of the opposing right—angle connector

of FIG. 5;



arranged in an opposing pair of term nals; FIG 5 is a cross-sectional view
of the surf t connector of FIG 1 nated with an oppog} :

ri ght - angl eﬁéggﬁmect or; FIG 6'is a top view of the opposiﬁg{l@’ls%/ 19%elsngl e
connector of FIG 5; -6 WD 99/37000 PCT/US99/01028  FIG_7 is a

perspect i ve VF&®.of aSpér PREFPEF LA Vee VAP tcGnPRET 105y Ofo ST it ni nal
utilized in the right-angle r.of - Fl O hS i tudi nal
cr oss- seCPPbAGH 9?%\%‘18? %ﬁf 5 %)%?%?L?%rq ggﬁ%elczt%ir Eil’ﬂlset(}i’% r]f%'t “;t g:aaglr?;%gtor
assenmbl y gf LELG r1okhat g i $ i ntended to be connected to the horizontal
connection portion of the right-angle connector of FIG 5 FIG 9 is a top
pl an vi ew, partby Bniseet lomgitudihel exoesi-eectdomedt oriexf i @ng, with a
portion of an upper cover 10 portion renoved for clarity; d,_FIG 10 s
a dbagr aewRerEoTt 6pNPREROF &\Fed ILgs gt iSRG TS C YRR ARSSTP 16t i ifte €
connector _assenb

connect ot éﬁaeab%§ﬁ§§P@%fckggeck%%EEgﬁkh%oHgyfggﬂ%gfﬁéghgéégggﬁigyf%ion

th exterior cable connectors
Descript jen gt thenPrahenieddaredioreris FikG 5} is a perspective view of a
surface nount connector = assenbly, generally indicated at 1 that includes a
preferred enBadi.montisola & cguiflace viiwunt peetiiectisy Batowgtr &l ddhe n 20
accordance with the principles of the present inventio The _surface nount

connect oF¥tEripKe COPESEHOT Rfeti%n Sar &'+ H5art IRAH Y FuidapiRP$oreCVer

provi ding a_connection between . Gilcuits on a circuit board 2 and a series
of 9\% resg8ﬁEF8§eaefnﬁ’veéi ?té)bl ¢ 8%and ‘térm'nated to a wire connect or, such as
the 1/0 FIG. 10 is a diagrammatic, top plan view illustrating a

plurality of surface mount connector assemblies connected
together to corresponding right-angle connectors and aligned
with exterior cable connectors.

15

Detailed Description of the Preferred Embodiments

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

20 accordance with the principles of the present invention. The
sﬁrface mount connectors of the present invention are
particularly suitable for providing a connection between
circuits on a circuit board 2 and a series of wires enclosed in
a cable 3 and terminated to é wire connector, such as the I/O

25 = style 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 leaf terminal arrangement that is
matable with the I/O-type cable connector 4.

Two manners of mounting the surface connector assembly 1 to

“307 a printed circuit board 2, and engaging a cable connector 4
connected to one end of a wire cable 3 to the surface connector

éssembly 1 are illustrated. 1In one manner, such as that shown
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25 style connector 4 illustrated. An intervening right-angle connector 6
is mated to the surface nount connector 5 to provide a connect aving a-
dual row | WP ¥B8/¥W0nal arrangenent that is matable with thePFT/gS? P& apl e
connector 4. Two manners of nounting the surface connector assenbly 1 to
30 a printedHad NGwdr boajtt 2 @b ergag noirey loabd wer ftormectwredtoE onnett ed
to one end of a wire cable 3 to the surface connector ssenbly 1 are

i | ust r atrethntlend dve thenrei;cwic PR R SHEWE -7 B7HBES W @

W M0
PCTI US99/ 01028 in .the |ower right, o G +.1, sl e £eNeR&HRr 5
is nmountEddE HERG T € oA %tn%lt hé(;'nceh\i}vitf}?e o%%ﬁa‘?%ﬁ%\nétfh a single

ri ght'a”%'ne GRMBH furd ot her@t her wmmnglz £ ace shonmectorshe apper |eft
of FIG I,°two s ace connectors 5 are 5 attached to opposing surfaces of

the i r cuide hoard 2 ansbsing sigficengh® thanetrewst cbartdnai eBNEhEYVR! 0.
Each right-angle connector 6 is matable with an opposing, cable c tor
4. The surffgitve andkg COMREEIDFS a%s%’ﬁ%l‘i}atig%ln&‘%’a%%gt heﬁgg]i}f Eégﬁtrr%ﬂﬁ?g

connector 5 nounted to a sur e t i Cj it d 2.and an
3 %Pg%agﬁeﬁgggéggg Ligbt cdfAnbeap

engagi ng, SR =Angt e TIRheET o w th the upper portion of

the surface CORNECLQffHre ARoSHOWORESELOR &b&SmbPy & 3inthadear theesnpbace
connector 5 can be seen to include a connector housing 7 formed from an

el ectri cahdynt nsethat ¢ ver nhit monatednto aa psar &r¢eyobf tenBHEPFPE E5TFRIFi nal s
Thel Gonndarord HouRRAgR7 FeSSHUR: o5 IBbnBral FyEPBATRgaI ar CTASt CRNCraC] ude
connect o HOuET g P EE BRE T e oPhy B F onant acl o conmecrer. 20 The t or minal s
8 are nounted in Ltheswgopaset o hoasing 2 3| onget adifakbkymprng woadecseH Red
pitch Pwith respective contact portions 10 of the termnals nutually
opposi ng eathbe seen to include a connector housing 7 formed from an
electrically insulative material and a plurality of conductive
15 terminals 8 that are mounted in the connector housing 7 at a
predetermined pitch P. The connector housing 7 is shown as
generally rectangular that may include a pair of slots 9 formed
therein and opening'to the upper surface of the connector
housing 7 so as to form a receptacle connector.
20 " The terminals 8 are mounted in the connector housing 2
léngitudinally in a predetermined pitch P with respective
contact portions 10 of the terminals mutually opposing each
other on opposite sides of the slots 9. (FIG. 2.) The
terminals 8 are arranged in two rows having aligned terminals,
25 as shown in FIG. 4. Two sets of terminals 8 are shown in FIGS.
2 and 3 as mounted in two distinct rows 64a, 65a and 64b, 65b in
eaéh slot 9. It can be seen that the terminals 8 each have
solder tail portions 11 that project along the bottom surface of
the connector housing 7 in a manner such that they lie
30  sSubstantially flush with the connector housing bottom surface.

The solder tail portions 11 of the two TroOws of terminals 8

arranged in one slot 9 project out from one side of the

-8-



ot her on opposite sides of the slots 9. (FIG 2.) The termnals 8 are
arranged inégQ?,lrogyv’s having aligned term nals, 25 as shown ipctlSso/tezsTWO
sets of termnals 8 are shown in FIGS. 2 and 3 as nounted in two distinct
rows 64a, 65a and 64b, 65b ip. . ea slot .9. [t .can _he.seen .that. the

t er mi nal BRRAERT hAGBS188) d¥PIL5 ‘Iép‘ﬁoFPﬁgF@ &fl h&P rgrlc(ﬁnés’ctllaloofngth}%erows
bot t om surfagc h NREEt BERARUSIRE 3 bRodclRNBE Fudin tdd dtwr lie
30 subst%%t’f%ﬁ%??‘%sﬁ \%\Aeth t he connect or hgus?ng bottom surface. The

sol der tahh k088 ildef ofhehtweonawstofr heusiimal §.8 Iax ridriged in one
slot 9 project out fromone side of the -8 WD 99/37000 PCT/US99/01028
connect orehausonghiphi taet kolderderits L1lgorti 6he FEISH IS fins t
termnals 8 of the other slot 0j ect .out frorm. t opposite

si de of €ABLRERNBEFELRSU ioﬁ‘gO% e’?‘r’rc?’hitlsmeré‘ at irp&tr?}séﬁ'l &?ﬁhee sol der tails
|la of the tern nal he 5t eont 36t RS iigrs (k0@ ofigMd cidd nes tdwerf i r st
of the t%gagﬁtglgggn%%tg%s’sl r(?tseQa extend to or%e si de (theg\Mﬁ ght side as seen
in FIG 2) phgthe)cefinetloromnesicay Roustinge 7t, herrsidledérnet addlsde |tRidfs t he
termnals 8b in which the contact pieces 10b thereof line the ot t}gr of _ the
two engagebent Shet segmimealendb ¢ WEITR e CORESpRISIE® TR | as

the left_side [n Fl 2) .of . the cannec oysi 7 i FI G
4, a pai L1Bp Ebﬁoé’égelrerorﬁ T&%s P hE (?gr{;leﬁltelc;éoslror% grbe-%%l{gurg?r%?\g éljn t he
positi onotcﬁ% gggeo%%ots\/ﬂe QWS | (BHRARD f e 197! $i%e Bachrsuche ) esdn nal
cafn be seen to include a termnal body portion 12, a pair of contact

portionstnd3aonhdktrocanthoarsiagsoci at ed sol der tail portion 11. In order to
allow the solder tails 11 to be located in togtLe manner set fort above, the

sol der tails TersfinghacediediiGre %-ermiBfdSs B RRPOFHST GRS Hat -4 dt h
of that 90n3eEoctesPandl nd 10RRIUNG 40 A BIRl RN 1Ak 135 @igh that
one

t he sol dEPPP&F-ST1
rows in each of the slots 9. Each such terminal can be seen to
15 include a terminal body portion 12, a pair of contact portions
13a, 13b, and an associated solder tail portion 11. In ordexr to

allow the solder tails 11 to be located in the manner set forth
above, the solder tails 11 of the respective terminals 8 has
approximately half width of that of a corresponding opposing
20 terminal body portion 12, such that the solder tails 11 of one
row of terminals 8 in one slot 9 extend out of the connector
: hoﬁsing 7, but underneath the terminal body portion 12 of the
respective terminals 8 of the other row of terminals disposed in
the same slot 9, This passing is facilitated by way of a
25 fecess, or cavity, 62 formed in the rightmost terminal body
portion 12. As a result, it can be seen that the pitch of the
solder tails 11 is one-half that of the pitch P of the terminals
8, i.e., %-P. .
The contact portions 10 of the terminals 8 are formed in a
30 characteristic configuration and they each include two divided
contact portions 10a, 10b that preferably extend parallel to

each other. One of the divided contact portions 10a is longer
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row of termnals 8 in one slot 9 extend out of the connector housing 7,
but underneath the term nal body portion 12 of the respectiy é}g m.nals 8-
of the ot he¥OP3W®BP terninals disposed in the same slot 9, li'ﬁT {)géogg%sng i's
facilitated by way of a 25 recess, or cavity, 62 forned in the rightnost
t er mi nal thaeflycthpobther dZ. the &woeddtideidt coatalds peenimst Ao F dHhasf

the solder tails 11 is one-half that of thg> pitch P of the#‘%? m'n%lﬁls 8,
i .e., 1/apc-Fharedncaetagsr PPR<CR§ 4P 3 he e FRitaliy e PHY C{nfuti a 30

.. 1/ ape-Fhepesneaotagt ' erh t
o7 {1 onS iBheL1BIAPNAE. GTEt CPARy A end ara Lo s BRIt Rer on o

the divigded geatash RAGHLORNelQ2nics thengen 49 réetaHn3 H30Q HRCYdIRM 01028
than the other of the two divided contact portions 10b, so that arc-shaped:

conbact portionsib3a.&3b viehdticadd ypr odisdegea ithd@IGi taltharys smtase
respective divided contact portions 1Qa, 10b, are aligned along.the. .

| ongi t udPRAEF18NFedBron 1oP PFETE ac?’gh@hﬁg;ryt i%‘%olé?,%% %é’,m}?ecrtﬁlggﬁuys.ln@s
seen in FIG 2. the nt;act portions 13a, 13b protrude slightly into the
connect anHSgglmﬁEQ %ﬁi&%%etr?e%nt slots 9. In assenbling the surface mount

connector assepbhb¥stmHiGnd e cedge fReet mumf ddmdutont edssendoly t1 bdard 2,
the surface 10 nount connector 5 is first mounted to the surface of the

circuit theaerdg?, peedrican ofdddepmuingedr G isicuitte kaarclid, b FWRCShown
near side of FIG 1. The saolder, tail portions of t con or . .
prédifect BQUREr GPFPECSAL e l@orﬁféf&tof“%ﬁﬁdgé:%j%eor%lrnf%cee sﬁ’%g‘_‘scﬁeofc 5':ncéJ1 1t
connect o Sbng (0T vm{aer@ert&qoqu der 8thel 3 B W gh-@ng Jeaseid
when vi ev%lorl%ngFG n%)a.lo'?ﬁle solder tail portions 11 are aligned in
opposi t i erako sardeat ifre pads (Tet scdhieun )t afidr med-torortshel s f ades of t he
circuit board 2. The solder tail portions 11 and the conductive pads are
t hen surftecmector 5 project outwardly from the connector housing 7 along
the sides of the connector housing 7 (or what may be considered

15  as forward and rearward when viewing FIG. 1). The solder tail
portions 11 are aligned in opposition to conductive pads (not
shown) fdrmed on the surface of the circuit board 2. The solder
tail portions 11 and the conductive pads are then surface
soldered by any desirable manner of soldering, such as by rgflow

20 soldering, in order to fix the connector 5 to the circuit board
2; The pitch of the solder tail portions 11 is one-half of the
pitch P of the terminal contact portions 10, and thereby reduces
the area occupied by the connector 5 and its solder tail
'portiops 11. Thus, a high density connection may be achieved

25 with the circuit board 2 while using a reduced amount of space
‘thereon.

The surface mount connector 5 is of simple construction
which basically includes the connector housing 7 and the
plurality of conductive terminals 8 set forth above. The solder

30 tails 11 are also formed in a simple exterior configuration, in
that they extend outwardly along the bottom surface of the

connector housing 7 exterior of the connector housing 7. This
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sol dered by any. desirable manner of soldering, such as by reflow 20

sol deri ng, { PRI to fix the connector 5 to the circuit bogcgusdenibbs
pitch of the solder tail portions 11 is one-half of the pitch P of the

term nal contact portions 10, and ihereby.reduces. the.a o] i.ed by the
connect orSEFHHE TS PLY RSt BT %%i%?%n%gig.p%gg?n% E}gggggngggsb

connect i o may, be, aghi gueds r 2681 ¢ he t Rencia6uhtihgand Ehwhsbedesi rgia
reduced dno 'of “space thereon. The surface mount connect or 5 is of

sinpl e consteiehs om @hi ehebasteahaysi sicl ullesisheleonmsesyorohmasnggin ane

the plurality of conductive termnals 8 set forth above. The sol der 32
tails 11 mresmzgeweibrpetichnof SRApFelekt eF#blScohf tJuFRFFSAPOPRE Rat ey

extend outwardly al ong the. bottgm surf t O of th
xt &7 or DICTHECSHRELEdr Shos R 3O TRIER ot D 56737000 BT 6e8e) GrosE®
P S R ELEN 81 ] osPhg8E 1 i bopenti ensciicf bearhebnyy bomgemaland
facilitates-the manufacturing of the solder tail portions 11 of the
term nal ss§1détihg abSdoeasgthodmai ntain the arrangenent pitch of the

solder tails 11 in correspondence_wth 5,2 Bredet erm riedgpi.tcr?: P, I"l’d
enabl e the surFacehevngsei n§her sPheersbRier PPAFEOPSr titoRE CPES 0 The S rcui t

board 2 by a nornmal . .sal deri r t .Eur ther.nore,, +t ai l
portions Cilip‘ﬁ?b?%cFlgﬁstﬁg Eggpgglﬁllﬁég’g%eggg{s15%;%()&%5?1&‘5 Egllil(gr?gi%%rt o)

that,the égigegorwoh@i h1panki ens &lraqdct heaedr euint aboapddeortfadthepads of
the Circurt board Iie exposed exterior of the connector housing 7.0 B

. Y.
this, it tsrpassibbertiolsrpeikbbgedndxtertairnby F&ef COMNEHECT ASPEEDn -of
j deo

the installation of the connectors 5 to t circuit baard b f
i nspect i ORYoEh&# he#trréﬁh&ﬂ’sq,s1?§revmtf’h(§ﬁ‘9°ﬁ:ﬁzyc8ﬁﬁec?te PR UST r%e%g?iaﬁé} as
an Obstrug%gggc 0onCRst LUt LR YhaWiah LhechRSReskRictors 5 to the
circuit board by way of video inspection or other methods,
15 without the connector housing 7 acting as an obstruction to
obstruct the view of the inspector.

Returning now to FIG. 1, it can be seen that the right-
angle connector 6 is provided as part of the overall surface
mount assembly 1 in order to provide an intervening connection,

20 or "an intermediate connector between the surface mount connector
5 and a counterpart cable connector that encloses a plurality of
terminated wires, such as is the case with input/output (r1/0M")
style connectors. This right-angle, intermediate connector 6
engages on the upper portion of the surface mount connector 5

25 -and iééludes a pair of plug portions 60 that are disposed within
a housing engagement portion 14 that includes an interior cavity
61 dimensioned to substantially receive the entire connector
housing 7 of the surface mount connector 5 therewithin.

In this manner, the bottom surface 16a of the intermediate

30 connector 6 will substantially abut the circuit board 2 as shown
in FIGS. 5 and 6. The housing body 16 of the intermediate

connector 6 not only encompasses the engagement portion 14, but
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Returning nowto FIG 1, it can be seen that the right- angle connector 6
is provided as part of the overall surface nount assenbly %K; Q@Qgﬁ to -7
provi de an WAP¥W&hi ng connection, 20 or-an internedi ate connect of egmeen‘
the surface nount connector 5 and a counterpart cable connector that

encl osesy Bl atddhdy ©b oher sidat edevkobsassspwasinsFiGe BayBewft At

i nput/output ("1/0O") style connectors, This right-angle, inter Late
connect oinéludegagyeduadh FAE LpPperTporPFan 6fp?ﬁglgﬁr?gcasnﬁgﬁtsggghgctor 5

25 and i ncl ud ir of 1 t i it bi .
25 20 1 gcluds o PaLL oL Y POE L oBe. R0 bak, 2411 seasadou in This

di mensi ogegd; tposubshanpbat h¥nr esei¥eeti teseahlir eupporest ohe kouskrg 7-of the
surface nount connector 5 therewithin. In this manner, the bottom surface

16asof thertpbesnedi afea Blurehneyt of Gondnrtiubstarmiarly aBufithe circuit
board 2-as-shown in FIGS.

_ 5 and 6. The housing bOdée%gn%fo%h% i.nt er medi at e
connect oprevhdes oAy LaREENHaSsESet REPBRGAgBRENE T pSFEEER T4 b (™"~ 11 WO
99/ 37000_PCTI US99/ 01028 | sq.ext S ope skogihheseolynaseShowachn sektG
5 where FETMiHZ ﬁdgi éndﬁg gé%ﬁﬁgg f%ggptacle portion 15 as its second

engage"EHSSPQQEiBﬂpbgathEbbseagagermhaaaabne.comhectontactqu;thmmﬂ 190w
| eaf portion 15 receives and supports the contact 5 portions 19 of a
pl ural i t gfotheondustinedst éfmiamel saintaagedpPyvicdes SGHEPEEEES 3 the support

and arrangenent of the term.nals 17 in tw .distin S of ' S,
whéfei n Bashtien aﬁ8§etﬁgeoﬁﬁ5§Pﬁ§ £8®§d09n9ep%5ﬁa%§el 5@$hé“£§ﬁm§§g
portions 19 OE hggrheﬁninals 17 are maintained by this structure in a 10
positioncéESVé tAé Circuit board and past the edge 70 of the <circuit board
2. The terninahs térefinkthe i1 efmedicatiateameedede @canechrurft édfsn th t he

sanme arrangenent pitch P as the contact portions 10 of the surface nount
connect omotieteidnalis hg thgn @ afey mrrangement pitch P as the contact

portions 10 of the surface mount connector terminals 8, and form

15 likewise two sets of terminals corresponding to the two rows of

terminals 8 in the two engagement slots 9 of the surface mount
connector 5. Other 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

20 aloﬁg the bottom surface 16a of the connector housing body 16.

o The contact portions 18 project along plug portions 60 of

the first engagement portion 14 to define an overall plug end of
the intermediate connector 6 that engages opposing contact
portions 10 of the surface mount connector terminals 8 arranged

25 in the receptacles 9 of the surface mount connector 5. Second
contact portions 19 are provided at the other end of the
intermediate connector terminals 17 and are is formed into their
specific configuration by turning them back upon themselves
within the dual réw leaf engagement portion 15 as shown in FIGS.

30 5 & 7. These contact portions oppose each other in pairs near
the dual row leaf engagement end 15 of the intermediate

connector 6. These contact portions are maintained in a
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15 likewi se two sets of termnals corresponding to the two rows of
term nal s 8ypRokhet WO engagenent slots 9 of the surface nourtT/usesinezs or
-~ 5. O her contact portions 18 are provided at ends of the terminals 17

which extend a sufficient distance ta project .i id S .ngagenent
portion m@saﬁéloﬁh?oéglviagﬁvéllsclt“&cé’ﬁ@ ez%fgltg%g Gve qoti [}g;n%)%s%rface 16a of the

connect or housipg.hadyqll 7oThe ¢oRrt aGtrdRant ibasd® proj ect al ong plug
porti onsogg %glsp't ﬁe fi rétg engagenent portion 14 to define an overall plug

end of the inher medising dadiyedicor 6 theati nemyampsk a8 CEIHE TP att
portions 10 of the surface nopunt connector termnals . arér?@ge‘g}lg; I _J)e
© ct portions 19

recept acies19des ere HIAESe 4Fo BT Gort’s R conta

are _provi ded at, t t her f. 1 jJxt diAl e connesd okt 1o nimal s 17
andSare PEWE rjn‘é‘dr%ﬁ ot e‘—’ﬁ\lrrgj fﬁélé]?qrcd\;(}(ﬁ irggur atrfson by turni nﬁg\éthem back

upon theq&%‘ \fgédi\é@ttehidbﬁd&tdﬁad g aw leaf engagemsndandrl i onTissaseshown in
FIGS. 30°5°& 7. These cont act portions oppose each other in pairs near the
dual rowpheafksenrgagemintireridides cfs tHwWht RN el ohhi P8I These .
contact portions are nmaintained in a -12 W) 99/ 37000 PCJ/ 8

posi t i on theretiFoOreh R A é’??é”dfcalqhéi]c‘f‘?ccttﬁcfn 'bo%l‘?aacaré e 2 %%0%%% Dast the
edge 70 of the circui.t, boar @@é 1 cthe thtecopdbat&r
connect oF°§nqcﬁaru§élsldeengjalbrPo%%<st% pr ow%gcd@gfry? hjgrcf))rf;l)posi te ends thereof
as 1 5 shewdild @S Ik Guandk prime dera peaisi doed noundppgsibe sides

i nternedi ate connectors 6 to the circuit board 2. These end ,5[ ocks 20 each
i ncl ude, ofs tskowmnresTEw Hotesim Hassih@re RFStHiedghor n9didirei taf

1 ont - of SSRGS (T 6P HERTHY 46 RS G0 pi he a8 PASierancd on

se gui de pins are po I oned on

opposi t & 8idesn Of; 116 SOMBCL AsoRipLsiog 46 ands ape: ge oyidsdzponagui ding
the engagenent of the opposing cable connector 4 into engagenent
include, as shown in FIG. 6, a round shaft 24 integrally

15 connected to the distal plug end 26 of the shaft 24 by way of a
thin neck portion 25. The plug ends 26 may differ in size, with
one plug end 26b being larger than the other plug end 26a to
provide a polarizing feature to ensure proper orientation of the
cable connector 4 with the intermediate connector 16 and the

20 plug ends may differ in their axial extent, with one being
longer than the other.

| The right-angle connector 6 is 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

25 éssembiy 1. One manner of fixiné these intermediate connectors
6 to the surface mount connectoré 5 and the circuit board is
shown in the middle of FIG. 1. The intermediate connectors 6
are engaged with two corresponding surface mount connectors 5 in
a manner such that the whole connector housings 7 of the

30 connectors 5 are received within the first engagement portion 14
of the intermediate connector housing 16. In this manner, the

soldering portions of the solder tail portions 11 are also
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with the internediate connector 6. The guide pins 22 may include, as shown
in FIG 6, a round shaft 24 integrally 15 connected to the distal plug end .
26 of the sWEBPMOhy way of a thin neck portion 25. The pl BGTARESB may -
differ in size, wwth one plug end 26b being |arger than the other plug end
26a t0 RLRVidie @ WIPltald Zing features tuhenfirse: prropsyemenenpart danot4 t he
cabl e connector 4 with the internediate connector 16 and the_20 pl ends
may di f f eudhn theei babh dihex@uwrfiaceinIimh WIS OF oHyet 1 2%an ?Wg ’ggﬁer.

The ri ght-angl e connect or is fixed on the ci i 2 i
engagi ng SMdshi th & he 7 PoTTiHh %?Ptt%%nssur %gtglérm%n g%o%%g%t%(lrﬂgi?rﬁs

order to.conplete fhe SUrfags MuHte SN idd BSSEdbhYold &rpostnger of
fixing these intermedi ate connectors 6 to the surface nount connectors 5

and 4 he GiHeGMitdo by desttser Shwovenyirdteemi ddl e of FIG 1. The internediate

connectors 6 are engaged with two correspondj ng surface rmur6)t connectors 5
in a manner SUtis tengageReRhdl ComnERE BFSBIATHGSCTISFEPhe® - 38UEERNELT or s

5 are received within the first enga ti 14 f.the.internedi ate
connect o HERG NP X197 t %sa?m%rh%r, (?E%E @g d%‘?ﬁﬂ%n%%gtllxéngoof t he sol der

tail t ' 5 7 SG1d4 USHH 302 nehesed by th
il por f%i‘%ﬂ?‘fl‘fgf‘éé@@é%mg‘%@ 998 £GTY Sorenehes Y the

cavity 6 ngagenent portion 14, such that both the surface
mount corneetofe hanshngednaadcohetexnisal $. 8., Yhensohdeding  pePei 6ABYa6E

the solder tail portions 11 are covered by the cggmec&g housi.ag 19 to e
AVOIE eXBIP™S 1 HerdE ot Rt BRt SR BACEn9PY bHTBRL 1> Thi & BnBAGLTANE &F rhe
| ntermedi ate connect of foCgf'séﬁetQ&rfgeétﬂ&%neoééhﬂéét% gt WQP@seaﬁeof the

termi nal SAFID- BFESpectively engage With the opposing contact portions 10
of the surface. ENtLE0NREELHAEdL &t81 Bahke8tobpoaneagagpbagtioneléorndct 10

ortion 13a of the two contact portions 13a, 13b provided on the |
p p
thereby to remove stains or other types of surface contaminants.
Therefore, the terminal structure incorporates a self-cleaning
15 function by which it is possible to secure a good electrical

engagement.

Furthermore, the pitch of the contact portions 10 and the
pitch of the contact portions 18 are twice the pitch of the
solder tail portions 11 of the surface mount connector 5, soO

20 tha£ the interval between adjacent contact portions 10, 18 1is
rélatively wide. Therefore, this terminal structure avoids the.
possibility of 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

25 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
2. By directly fixing the intermediate connector & to the
circuit board 2, any exterior forces that are applied to the

30 " intermediate connector 6 as a result of engaging the cable
connector 4 therewith, are directly transferred to the circuit

board 2 without being transferred to the surface connector 5.
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contact piece 10 of the surface nount connector 5 wi pes the surface of the

i nt-er medi at@o?%‘ﬂﬁ tor contact portion 18 and thereby to repB¥Rssd@bsts Of
ot her types of "Surface contam nants. Therefore, the term nal structure

incorporates a self-cleaning 15 functiqn by which.it i ossible 1o secure
a good eTaéfr FEENCCBAGaGYTEAL. lﬁ\E’Ptsﬁé‘lgrr%Qg,c)étshgnpitthceh Sc?fsl(f elrt%netréé% ©

portions_10 and.the ht f; e 1Gonfrach PR aR%e kiHad ae the pitch
of the E%?dg?gfiglrl tﬁglrlt %g)nrglf&gofﬁt E)e surgf ace nmount connector 5, so 20

that the intepMah bebween cadicddente coninaet oot iienerkdhgekB wisth rglat i vel y
wi de. Therefore, this termnal structure avoids the. possibility of
short i ngsadfacentoneeritea $.i Fhehduednient deal FIYIIREHe RAW e Tdnect or s

6 that are engaged with the surface. rmount .connectqr_ 5. BY,- DS [fectly
fix8d onthre épréqrmeLRlnhg 0 MPRRY P& ¥ e Ztgjepalsm nIQ“tP c#rj%%egh t he

screw hol.g 21001 e ond hlacks 0 il MRfhailng e apRoside &ids s ldkong

connect of °*R60si ng 1 an opening 27 fornméd in the printed circuit board
2. By di peghbwef enRaaing igitrerimedi ate axahnegtord 6o adge 20 reflithdoard 2,
any exterior forces that are applied to the 30 internedi ate connector 6 as
a resul t cifcengagioagd e cdsing vediartiste 2imferdin t N AT ecth§ cable

transferred to the circuit board Wt hout i 1 €24
surface CORAEEESF 5 ™A %W@ﬁ%&%ﬁ%é&%ﬁ%fé I?l%%ésc??bu}g%%% VoI ds
I Qs ng f,or n Lhe sa! desdng endss ofo dhe sddes died | iporaivasidd of
tgg%surfggeogg%r?%ctcg:}%a Wien the internedi ate connector 6 is engaged with
the surigeeagqrector 5, the dual row | eaf engagenent portion 15 5 that
is formed al ong the upper portion of the internmedi ate connector $5$roj ects

fromthe housiUppri@ndatice Hivl Jake AYMFCEDI4Ane geher H 5T BarAF TRl to

and beyond the edge 7Q.of th ' ' . | hAge P 2.
Ther ef gr SRS T8 5 Qf fhee Ciggpclu:féd hoard, 2. ; 4l ORGedM & e JHLHRPEHS &

from the connector 4 can be directly transferred to one side of

15 the circuit board 2 as set forth above, so that the force
applied is not applied to the surface mount connector 5 in order
to protect the soldering portions of the solder tail portions
11. By engaging the right-angle connector 6 with the surface
connector 5 so that the contact portions 18 of the terminals 17

20 of the relay connector 6 are interengaged with each other in a
one-to-one relationship, the conductive pads (not shown) of the
circuit board 2 are placed within the dual row leaf engagement
portion 15 of the right-angle connector 6 in the electrically
conducting condition.

25 . The cable connector 4 is thus engaged with the dual row
leaf portion 15 to thereby effect a connection between the wires
of the cable 3 and the conductive pads (and circuits) of the
circuit board 2. The contact portions 19 of the intermediate
connector terminals are located within the dual row leaf

30 - engagement - portion 15. These terminals also include pairs of
divided contact portions 19a, 19b as shown best in FIG. 7 that

have short and long lengths that are aligned in a horizontal
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connector 4 may be nounted wi thout being interfered by the edge 10 70 of
the circuit board 2 and'so facilitate the installation operation. Upon’

~engagi ng hgeHsebe connector 4 to the internediate connectRFT/ESI9OHRSf or ce
applied to the internediate connector 6 fromthe connector 4 can be

directly transferred t i.d 1t hg ehkcyltnboakd theasisetiifort h
above, E%a?‘ﬁa'fhf‘ﬁel?ogggggg%)gh Eag%igot appl i eg to the surface nount

connectg&agﬁi 5 Orgge Ghoipedt echthbe pokdepnsglperntlghs agEittte ol"®sr tail
portions

. By engaging the right-angle connector w t h,the rf
connect glelnsngt bét thke opprtats G@ﬂttiaG%s PP tHPIEhE T glhr‘ﬁ r?glbsl%l ‘f%gl&e%fqz %trhe

rel ay connector 6 are interengaged _w deN 3 toRe-dr-fene
rel ati oAshiip, tflﬁemé‘é‘ﬁéﬁcfjil\?‘é“%ﬁgg (3#8%)%5%&“ g%%%[ehg Sircuit board 2 are

placed within the LW l;eaf ergagerehoudr tieomok®doftdte & ingiralangl e
coﬁnectB‘Puﬁki ﬁopﬁggglglécttri cal| ys conducting condition. 25 The cable

connect g 41i 9ot hs @roFged el dnticherduarousa theafdusdr t590 488 % o t her eby
effect a connection between the wires of the Ch@bl e fiandaégﬁt&pnfgg:ti ve
pads ( aetgaigeaeits pooft itdre 1 5ciafc it KEIE S CLT act portions 19 of the

internedi ate connector ter.m nal r cated W thidhthe duahgapimd eaf 30
engagemERRLEGHNGh &5 CPRRSES ér}eﬁc‘laﬁlafss}lea lsoﬂi ncl ude pairs of ~ divi ded

cont act _port.i ons, ,19 A showhhkastor m FIG 7 that have short and | ong
| engt hs f%&loﬁz”%loﬁgnée&%in a horizontal -15 WD 99/37000 PCT| US99/ 01028

plane that i sgenesal lyn mred | e & o + Hehol el of CAMESTPT Ut t 5 board 2. The

di vided contact portions 19a, 19b assist .in the ¢ i hg LBeoPPeesi ng
cont act quotdtimngad thel BERFPIFMAL G COFE %rgt?%%é(ﬁa@n%grcg{lgcusged above

Wi th respect. to the surface nnegt Or - 4181 & HahseSrott 4shoal ddbe
noted t He&tW ol §felt aﬁfng%%eerm:nléfaé?r%? e '?tted onto and around the dual row

| eaf a connector housing 32 loaded with a plurality of terminals 33
The connector housing 32 1is covered by a metal shielding cover

15 34 on the outer upper and lower sides thereof. The connector
housing 32 includes an engagement portion 30 formed one end
thereof that projects outwardly from the metal cover 34. The
metal shell 31 is fitted on the periphery of the engaging
portion 30 and projects exterior thereof.

20 ,_ The terminals 33 of the cable connector 4 are loaded in a
parallel arrangement in the connector housing 32 with the same
pitéh as the pitch P, that of the terminals 8 in the surface
mount connector 5. As shown in FIG. 8, the terminals 33 include
contact: portions 35 located on the upper and lower sides of the

| 25 engagement portions 30 and respectively engage with two sets of
the contact portions 19 of the intermediate connector 6 that are
located within the dual row leaf engagement portion 15.
Insulation displacement contact portions 36 are formed on the
terminals 33 and are located Within the connector housing 32.
30 As is known in the art, insulated wires 37 of the cable 3 that

lie within the metal cover 34 are terminated to the terminals 33
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engagenent portion 15 of the connector 16 and is adapted for contacting an

opposi ng netal shell 31 of a counter-engaging portion 30 of I
connect or YO0 shown in FIGS. 8 & 9, the cable .connectorpgjaﬁjssgﬁa(&

constructed to interengage with the intermedi ate connector dual row | eaf
engagenept, ROEbhoBntionte mealples donPETSEi N TARET GER 11 to die R BF M HIUST ng
32 loaded with a plurality of termnals 33. The connector housing 32 is
covered By.a netal shielding cover 15 34 on the outer upper and | ower sides

t hereof. The conng&%%r &Phgﬁ.n@dB%r% L}gﬁ%sargae@@wimtg)@ntﬁg f or med
oj ect's r

one end ther&8f S u y fromthe netal cover 34. The

et al Sh8§£2 31,k ghiddee® o Hehe ¥rd Rhgine dfort heterigagiveyr  Pporandnr Soe bl
proj ects P&fior thereof. 20 The termnals 33 of the cable connector 4_are -

| oaded i Bha gpadal pdinsarrangeremraiedthd xwhid GIOMARTMNY BUMEH +he®Sane
pitch as the pitch P, that of the termnals 8 in the surface

connect okh. iAsegmeRi a5¢ MWREECIh e%ﬁ%ﬂ% !}h%%%e%c%ﬁ%gg%ated
portions 35 located on r el s/hdesy ot thee 281 epgagenendt
porti onsW%Ghéﬁld%&‘@sﬁeu&#ecgé}%%ﬁg%%}%éth two sets of the contact portions
19 of thg jiptermRiicte LONNaMar thd hatbrs ecotrmated 4i 14 enghgedudl thow

| eaf engagenent portion 15. Insulation displacenent contact portions 36
are for metheor ritermetdirati natenBI oK Gr £ 19 RRIDHHF PPReI eBnABct Br

housing 32. 30 As is known_in the art, insulated,w 7, 9f ;the caphle 3
Chaw i awide Py HOER AT RS F A 1 BFF ARr A Iﬁ‘gf?%é Perbits 2833 -16
VO 99/ 37000 RCT/ %%ggé@alggzso%ﬂe F Conyahonal poBnier by pEesreng them

agai nst (WY mhals shown in FIG 9, guide holes 38 are provj ded

on the QpPQSidSesceinddeocabt e copmectonphet ahg colver eBgagatentcerde 5
the guide pins 22 that project fromthe connector . housjng 16 gf
hooks 40 engage the guide pins neck portions 25°t0o thereby

engage the head portions 26 thereof and maintain the connectors

15 4, 16 in engagement.

The latch members 39 are resilient and flex in their
lateral directions. Release levers 41 are located along the
latch members 39 and are actuated to force the latch members 39
to flex outwardly to release the engagement of the cable

20 connector 4 with the intermediate connector 16. The release
lévers 41 are located along the side wall of the metal cover 34
and slide parallel to the engaging direction of the connector 4.
The release levers 41 are biased toward the engagement portion
30 by coil springs 42, and are manually slid in the direction of
25 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
connector terminals 17 and the contact portions 35 of the cable
connector terminals are engaged together. The latter terminals

30 receive the cleaning action of the contact portions 19 and
thereby connect the individual wires 37 of the cable 3 to

appropriate corresponding circuits on the circuit board 2. Upon

-17-



the intermedi ate connector 6. Engagenent hooks 40 are located wthin the |
gui de holes 38 and are fornmed at the distal end of “latch nenbers 39. Wen
the cable cYANBRTIWP 4 is engaged with the internedi ate connBETEF?%1038he

engagenent portion 30.is 10 guided by the guide pins 22 and the guide holes

38 SO as,tPea8PRESEnENRaBURl chawekeal: engagendnts pogtigemetf ofittthehe
i nternediate connectors 6. Upon con'%l-eti ng the _engagenent, the L hooks 40
engage t hatguindéipies coaclecsort fonshes red eeRer éBy erénddg@tane Hichd portions

26 thereof and nmi ntain_the connector 15 4, 16 i n e T at,ch
menbers B93AVETRAY FReht®afid TS+ O Ofh 8 F M é%t]3 er a?c&u%%%n{{;g:%qr 21% eéagél
levers 4%@&8 '8&‘%&%% along ¢t he o Lateh eTherss391and ArA o uateddre force -
t he | at ch nenpers to flex outwardly to rel ease the engagement of the :
cabke ZOE@QQEI_QQEOI@54 fairided loe ithiee bamseisatof chrendettah tTembEIES 3 eaddien

| evers 41 are | ocated along the side wall of the netal cover 34 and slide
par al | el the trkéeasgadievgrd “dcEiren SO G MECKHFES &S £hoWihe ThE SRS s

41 are biased toward the en enent. porti. i i , and
aLe na_rn:JQPP-'§1§F‘?d4|4n epﬁé‘gcﬁ% ib&?toﬁ)ofgl?%es é(r%r t(gi)vf\}dﬁ%qaéd(aiscﬁgét tﬁecl}for ce of
the coil springs.42., By, -6n(agicng 1@ 60l L empelcrert Wi ltidithooks 40
|ntermed|ma&%e _connecotuor a6, ?ﬁe cont aéat portions 19 of the internedi ate
connect Okyit@r fheal@miitié andhd e ¢ atteastbyp aranipdres 3% o¢fhe It s agensithect or
term nals are engaged together. The latter term nals 3Q receive the

cl 88ni ng acti Gheofcatie ¢ofteact THoF BSfs¥es 4 Othéteby T dirett TRETS 34

i ndi vidual, wires 37 of t cablg 3 t oy | ate dASPUH NG EiFLUI TS
on the cif€uit &R 2" ggsor?as- é‘% 8155}'3 ;go‘o PCT/ USS3/ 01028 ~ T el easi ng the
cabl e CO?}%%%&‘ e QRd tenEnoRgeEHou ity tdhel iitieroreitied ec © ofmelt Ora b
the release levers 41 are slid rearwardly in the direction of arrow 43,
Act uat i ngxpeiridions the cable 3 obliguely in the direction of the tapered
edge 47. As shown in FIG. 10, the tapered edge 47 is provided

15 in consideration of the case that a plurality of the surface

mount connector assemblies 1 are mounted to the circuit board 2,
and the space on the outside of the edge of the circuit board 2
is narrow and restricted by a wall or door 48 that serves as
part of an overall casing that receives the circuit board 2,

20 such as a housing for a portable computer. In this case, a
plurality of the cables 3 respectively extend along the doors or
wall 48 in the lateral direction thereof. Therefére, the cable
3 outwardly extending from the cable connector 4 facilitates
bending in a direction perpendicular to the tapered edges 47 of

25 the connector housing 32 to avoid applying the excessive force
to the insulation-displacement terminals 37 and the connector
clamp bar 46.

FIG. 1 illustrates the surface mount connectors 5 mounted
on opposite surfaces of the circuit board 2, and with

30 intermediate connectors 6 engaged'with'the’surfacg“mount
connectors 5. The intermediate connectors 6 provided on the

opposite surfaces of the surface mount connector 5 are fixed on

-18-



at the distal end of the release levers 41 |lie along the bent 5 portions 45
formed on thw Bmsem of the |atch nenbers 39.. When the rel easerwwenfngl
are slid backwards as shown, the actuating portions 44 engage the bent

portions 45 and fl.ex.t @W{ tyar dl ., toss e. L be
engagerreﬁ?‘eofcltrﬁén%o&ogeﬁ%aﬁvcél‘fh t he gﬁsi%ge“g%]n%@'zz, %h@?%ﬁ%/%%ﬁ#gt?%%hthe
di sengage®iectt) Hieswaill eVt o dhy digpddixad dwrtaeeofof hehaetabcgover s

34 via a clamp bar 46 as shown in FIG 9. A tapered edge 47 is_ provided
at the embacd he theusififeciide Jiprlovdatadn f ddie i erpesiext swdfages hef

cable 3 obliquely in_the direction of the tapered 47. As shown in

Ere 10, S Mg Rt A 7% Sresvimid el L B et i ne andRrSTRel bl
that. a plyralj t ¥ t ed
o the Ditie i ittade, SRARACEER (e SONRRAIS . SOOETD OF3 dufl scdoun ©

circuit Boar¢iZcdit MA@ Anthd esiddgdedvinh aonel dovresioonddfgt hat serves
as part of an overall casing that receives the circuit board 2, 20 such as

a housi ngrtermediattaldenomer es. |In this case, a plurality of the cables
3 respectively extend along the doors or. wall 48 in the lateral directjon
t hereof . Ther 1% &bl g ?%ﬁ%ﬁ%?%xﬁ%%ﬁ%?o% ?ﬂegﬁgb?érculé
connect oy |1 heddi Noni @ W ML A O Perdendi syl 8brbnst Hg. t aper ed
edges 47 b@%;(g? tlhste clggrqlonector ousing 32 to avoid appl yi%g tﬁe Zxcessi ve
forige tad hedsigllationsh sptieeentntiiermas s Siclanastheftehngcpey cl anp
bar 46. FIG 1 illustrates the surface nount connectors 5 nounted on
opposi t e pxAfistask @ Ghee Hiteumedins CANeFP M RPHSDRY nPeftedf at eWith

connectors 6 engaged with t sur f - t i | at
connect ors*% Lbsreg\ﬂg%escf%%wst h%éa ' o%%olgsl’c teeea@s}ﬁu:%%c%g}gge %ﬁ{é&s%‘? %ggylrrﬁéﬁ{lge%g ©
connect or; .3 Ahfedi 48 Bhnd& O @%%@%@%&@@é 01928 tbgnetteyi , board

2 by commopn screws 28. By nounting two suc
which is convenient for replacement and repair. The screws 28

15 used in FIG. 1 may engage formed openings in the opposite
intermediate connector 6 so that two such intermediate
connectors 6 mounted on the opposite surfaces of the circuit
board may be simultaneously fixed by one common screw 28.

The preferred embodiment in which the connector housing 7

20 is provided with two rows of engaging slots 9. However, 1t will
be understood that the present invention also contemplates the
use of only one engagehent slot 9 formed in the surface mount
connector housing 7.

AS set forth above, according to the present invention,

25 because the pitch of the contact portions arranged in the
engaging slot of the surface mount connector can be made
relatively wider, shorting between adjacent contact portions
will be successfully prevented. Also, because the pitch of the
solder tail portions can be made relatively small, high density

30 connection on the circuit board is possible.

Because the surface mounting connector assembly is mounted

on an edge portion of a circuit board and engageable with a

-19-



connector assenblies 1 on the opposite surfaces of the circuit board 2,.
the effective utilization of the opposite surfaces of the ¢ i rd 2-
~is acconpl MhEE7% will be understood that 5 the surface cgﬁﬁgg%%P%%?nay '
be nmounted to only one surface of the circuit board 2 and engaged wi th one
cor r espongiing cdrtiesiedi ate tonhevitord 6in MR 375@ Rt ofhe el FREEF nBOfEE e
connectors 6 on the circuit board is also not |imted to a
nountingﬂEnre&%ciiitaﬁeS1@S$%m%%%s?%l%h?oph§%prH%?a¥$x?%% %ggngéngég *as a
fixing peg provided on the internmedi ate connector housing body 16. Wth

t he useﬁﬁsé&P 28, it is easy to fix and rel easably mount the _

i nternmedi at e §§§Eﬁ§}ﬁ6r§,fb?”&&@@mﬁ@diﬁtﬁgnDhatovenﬂbttOonﬁ?Ctﬂﬁibﬁuﬁéng
conveni ent for replacenent and repair. The screws 28 15 used in FIG % my -
engage f&f nEge openfags nouhhecoppest o W%ﬁbéﬁn%ﬂ?a%%tﬁﬁﬁﬁééﬁﬁﬁ 6§°88Fh3t

two such internediate connectoys 6 unt ed_on it ugf,aces of the
circuit enmagememy PerSiadl P nE%EsF?gng% l%geoégggggggg’sgpgw?%S. The

preferred enbodi ment L0, uAi 8<CORNERLOE QLS BEiTs 2Bxi prevevicded with
two rowsCOYSEHAgiAg E?%ﬁgkga %gmgver,-it W1l  be understood that the

pr esent EH&ﬁ”f%Qﬂ BLsAgCcerpespliatrsetrhellysetbe enkyacreMengagERERECEPEL 9
formed in the surface nount connector hausing 7. - As set forth above,
accor di ngn@oit hespldsentaiihgeArEoANCC25SEREAYSBYPRECHFECh of the cont act
portions arranged in the _engaging_sl.ot of .t r {acepoynt, cenRecHakecan
belfade reIativeIVh&ﬂﬁeFPesEE%FF%ﬁegegmggﬁaggﬁgge%? cont act portions will

be SuccegSfU|lMo&ﬁeggﬁt?gscéhﬁgd,bgﬁa%§gltB@ phtekseboldh®y stlader skaillled

portions tah Be°hadé relative y small, high density 30 connection on the
circuit bgatgei §rPOSsikbltanBesavsembhe fsoatacnsnyait beg mesien&diedict@ssenbl y

is nounted on an edge portion of a circuit hoard and enga le wWith a
-19 without depa%tigg from the true spirit and scopegc%e%gm

invention.
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WO 99/ 37000 PCT/ US99/01028 cable connector, it is located in an area of

the circuitylpaprdet hat facilitates assenbly of the circuit FPEArEboenD28 he
connector assenbly. Furthernore, -by accommodati ng the overall connector

housing 5 of the surface nt, cqQnnec it hi i Nt £5 NBGH
engagenent pofti SRS ik eriedi a eéaéq@olnér,\meécﬁ%é% %yﬁiover?ﬁ?fﬁﬁﬁe@é o

sol der ed ;ends Of; e Falamd al - i
i enga he aidtse Frgd iy erdrimge t ahedud T onewel agfe
external Iy, the surface mount connector and its sol der tajl arg xposed

successf Wrgagenetac treskt ikt W | e Thre prltereernesiboi hehtslofe i i
have been shown and de,scri bed, | CIpT be unders otg:? ?EQB& ?g%gigggnt: (r)1n
the art tdeenseinge s 3 PR b2 %algh e(lt?o W tﬁgut departing .

fromthe true spirit and sco € tih-QN & ) ol
a
PU/%SQQ/%??IP%C%%%% nlrgqe(é)j B%Qt%oe\’éc]% Ieﬂ)}go?m%ct?%%/\% ?é3cgngt (r:ﬁ\éfgd to

i nt er engage dﬁ]té}lé he,d &t elhg@@lf aded coowect ot delsiat he peof eaf ThengageReReT
portion . The cable connector 4 includes a connector housing 32 l.oaded
With a plusadidy 3 ieehidas sad3endademeronPeEt 8P hdlisF AH™S Pg‘eCSf}gr ed by

a netal shielding cover 34 on the outer e d i

fﬁgpgg} o:thhe?mﬁ N3 PRl edes %Ht‘éﬁﬁéggngﬁ{’)mg%ﬁni %%Qggrf §’¥9}§3 3%2?2%% The
. “tha r S, put r epr3 T I

31 is fi t‘?%tcﬁ}gnsorﬁ]g{ p%?l bﬁ#g‘k%?étﬁfep Eeﬁgagig%gﬁllgg%o?fi gﬁesgﬁgﬁg{igr@oj szlsl

extgrior ther£of . 3Jhendeprbiates38xoéribe chbkeofonnector 4 are | i
. oade
paral | el "arrangenent in the connector housing 32 with the sa | s

the pitch P, tha¢ oérnhealerddnafstBej aabhe §8PF§€'EornﬁuﬁFecgEr?r?él(%itdgﬁ%S%SAs

he pi i . i
shown in FIG 8, the Lerm nal s, 33, neLudg.1860RLAk nBO5 QAer32Hbeabed on

pitch as the pitch P, that of the terminals 8 in the surface
mount connector 5. As shown in FIG. 8, the terminals 33 include

15 contact portions 35 located on the upper and lower sides of the
engagement portions 30 and respectively engage with two sets of
the contact portions 19 of the intermediate connector 6 that are
located within the dual row leaf engagemént portion 15.
Insulation displacement contact portions 36 are formed on the

20 terminals 33 and are located within the connector housing 32.
As is known in the art, insulated wires 37 of the cable 3 that
lie within the metal cover 34 are terminated to the terminals 33
in a conventional manner by pressing them against the terminals
33. The cable connector 4 includes guide holes (not shown) that

25 Ehe guide pins 22 that project from the intermediate connector
6.

By engaging the cable connector 4 with the intermediate
connector 6, the contact portions.l9 of the intermediate
connector terminals 17 and the contact portions 35 of the cable

30 connector terminals are engaged together. _Release means that
include levers 44 are provided on the exterior of the cable

connector 4 so as to provide a means for a user to grab and



engagenent portions 30 and respectively engage with two sets of the
contact portions 19 of the internediate connector 6 that ar

within theYR&PPy | eaf engagement portion 15.. Insul ation %céﬂé‘?%g}gﬁgﬁt
contact portions 36 are forned on the 20 terminals 33 and are | ocated

Wit hi n theagdhyedt senhagsi hje32ablascpsngaban EnfrRm &he, INGSHMECLAtHi res
37 of the cable 3 that lie within the netal cover 34 are termnated to the
t er mi nal °BBeCE@rabeonventional manner by pressing them against. the

term nal s 33g;§2655§?%§§83§988t95 4sipebudesogHidechakes oiisots sRitkdt hat

25 the guide oject fromthe internedi ate connector 6. By
engagi ngof,hgppakl eccanpreates 4fwehb thecuiteboeddae andcemméctor 6, the
contact portions 19 of the internediate connector termnals 17 and the
consact patéimadisdbeotonhectale 636ngaaRecvatht EN6i FirS 2gCe MW dged

t oget her. Rel hat, _incl ude | 44 i
exteri orC@FgﬁggggﬁgggnsE&S‘ﬁﬁé&tél@%ﬁgégtgg\éfe%l%ﬁfg\?%r2625%3%?%%%%&3158& to
grab and 21 i!%’gﬁ&%l@%@ RETLHI994,0%028 neadi kyndiesergage die fialdde on

connect ofPH°Fr6m £hé I ntermedi ate connector 6. FIG 1 illustrates the

surface gRENt;EENAECHOES S 2Mbyntetmonn soreesi 8 .S uByacesingfinchd W Ehlsy
board 2, and with 5 internediate connectors 6 enga%ed wi th the surfac
mount conneetops 8ssSENGliscelnedi 406 CORISILEr $UE LHEGA Pdd tg?? g c1t

opposite surfaces of t sur.face unt_.connect k. 5 are f.i.xe

ci A8uit Beard 2 byleo r?cgérvgv\é‘ti .lzﬁflr%lur??i NG pg)usc e (;‘Sc}%ﬁ\keaccttgc?rs of
assenpl | %ﬁelcﬁQcUl% QRRYS be ssunfacsiaisHdie cimcwin 11GdaaidbAtddie that
effective utiTization of the opposite surfaces of the circuit board 2 is
acconpl i shed sulif aviel lcdvgeatnatar St oey tteamourtieds it avd e e WL S 9nsf be
mounted to only one surface of the circuit board 2 and engaged with one
corr espofitiengircuit board 2 and engaged with one correspording

intermediate connector 6.
15 The fixing of the intermediate connectors 6 on the circuit

board 2 is also not limited to means of mounting screws 28. It
is possible to use other fixing means, such as a fixing peg
provided on the intermediate connector housing body 16. With
the use of screws 28, it is easy to fix and releasably mount the
20 intermediate connector 6 from the surface mount connector S,
which is convenient for replacement and repair. The screws 28
used in FIG. 1 may engage formed openings in the opposite
intermediate connector 6 so that two such intermediate
connectors 6 mounted on the opposite surfaces of the circuit

25 board may be simultaneously fixed by one common screw 28.

While the preferred embodiments of the invention have
been shown and described, it will be-understood by those skilled
in the art the changes or modifications may. be made thereto

30 without departing from the true spirit and scope—-of-the-

invention.



i ntermedi ate connector 6. 15 The fixing term e conne
! _ _ , ctors 6
the circui twob®esmwob 2 is al so not Iinitequ$%§#%éﬁs'§$';%Lﬁ1|nUpEE$%MBm28. ??

is possible to use other. fixing means, duch aBf3.AGtXi ng peg provided on the

nggr?§QF?i§_2%ﬂgb?ims_gousing body 16. Wth the use of screws 28, it is
X and rel easa pount 2
surf ace hnuntAc%%ﬁéﬁFﬁrmgxnﬁhg8ﬂnﬁggor gSEQEBEgEdEgEem%%%QQQkP&C5afron]the

convenrent “for rep acenent and repair.

The screws 28 &@Q |g ESE 1
t bBB¥deagaa tar eggdeopericigs ithetdee fo ite
i nt er nedi at e %Bnnec lg so that two sugh |nte?neglategszon%ectorghgs

nmount ed on th@a@pﬁgswiehsahfappssmhgtdeCkungustYZS FERNGSFRYL beEhe
simul taneously fixed by one common screw 28. Wiile the preferred
embodi ment s ofohhecknveASS6APANYECTBEES 18F6wn and described, it will

b o8 gt St sl o oy

romthe trué spirit and scope-of-the

|| pvent '10n 229\%!# §t5ﬁ'g t %nu %e%@ﬂtk—i%&%/ GLe2B4 WA 3B HMGihg, Hhe Ili. G
aimed 1. A surface nount connector assenbly for

nounting to are@éplﬂfaedecmrmhutdlblgaladpdlmfﬁ@lézw EPET oS He%“blfn%
mating with an opposing docking-style connect sdge ot o

conpri sing; 5daspostdc&hes@it ¢ fhife SEF A %éﬁggﬁ§ﬁﬁh |3§Hﬁ%d§?%§¥b;%d
ot east one receptad) & { OLed f g, DU e G SRRIGE| uirel Uding o

10 portions extending out of said housing along sides thereof
for mounting with opposing conductive traces dispcsed on a
first surface of said circuit board near said circuit board
edge portion, said circuilt board first surface extending in
a predetermined plane;

15 an intermediate connector having distinct first and
second ends interconnected by a body portion, the first and
second ends being angularly offset with respect to each
other, the intermediate connector having respective first
and second engagement portions disposed at said first and

20 second ends thereof, said intermediate connector further
including a plurality of conductive terminals extending
through said body portion between said first and second
ends, each of said intermediate connector terminals having
first and second contact portions respectively disposed at

25 said first and second engagement portions;

said first engagement portion being matable with said
surface mount connector, and said first engagement portion
including a cavity that receives substantially all of said
surface mount connector and said terminal solder tail

30 portions therein, said intermediate connector terminal

first contact portions being disposed within said cavity



di sposed therein, the term nals havi nq— tactt pokt kgns  di sposed in said
housi ng receptacl e and sol der tail 10.&%&”"{?‘;1“_ ._.ggft?enf:ﬁ]ng out of said '
housi ng al o%Q 98BH8E thereof for mounting withpposi ng: condiCPYE MP28ces
di sposed on a first surface of said circuit board near said circuit board
edge portion, asai dxeending hoardpilanst asguface vegtfdsaitngriom sgaid circuit
predeterm ned plane; is an internedi ate connector having distinct first and
second ends i hpar8oRAé&€ed by a body portion, the first and second ends
being angul arly offset, W th respect Egn%%%Qo otReHnd RedIYASRAIR:R ion
connector having r88p&ctive first an second engagenent” portions di sposed
at ygai d first ;apd,20 nseeorEandewt heagokonsiaicd drm e Edina tthato reneErsrs
further including a plurality of conductive termnals extending throu%h
sai d body porphen betivieenrsaiid fioestd gddes@oaid oneiaings thedc IFURPATES Sat

i nternedi ate connector termnals havi ng first and second contact. portions
respectivel y dnspagediatsdmedton ST e O ¥ SRSt B5ortions: "sai d
first engagenent .portion i I i j S, nda segpnnect or,
and said firsf 8&65166%&&%5{{%%%&3%&la‘l’.j!'&iteﬁg%? %g&i%tjflfaﬁ%t rE‘rwécei ves '
substanti al |y .ahdo 0 $RIa0-d SWd ace s tdemneetsar snidl saixtuier masdd sol der
tail 30 portions therein, said internedi ate connector termnal first
combact porti edyeheiony idirs fosedakiirid widdi $adaliqRposingg doPEnUSIdIFL028
WO 99/ 37000 and extending in a plane angularly offset fromsaid circuit
board pl ane; $&@SSHBTnedi ate connector second engagenent portion 35

i ncluding a dual row | eaf connector portion that extends

2. The surface mounting connector assembly set forth in claim

1, wherein said intermediate connector includes means for
directly fixing said intermediate connector to said circuit
board in order to resist forces generated during engagement

5 and disengagement of said opposing docking-style connector
with said intermediate connector, said direct fixing means
including at least one mounting screw and at least one
mounting hble formed in said intermediate connector for

receiving said mounting screw therethrough, said mounting

10 " hole being oriented angularly offset from said circuit
board.
3. Tﬁé surface mounting connector assembly set forth in claim

2, wherein said intermediate connector mounting hole is
aligned with a corresponding opposing mounting hole formed
in said circuit board when said intermediate connector is

mated to said surface mount connector.

4. The surface mounting connector assembly as set forth in
claim 1, wherein said intermediate connector terminal

second contact portions are bifurcated.



past said circuit board edge portion anﬂ ﬁﬂgigguﬁﬁgﬁ?%Egﬁqd i nternedi ate
connect or t swvowabossecond contact portidns in_.g pl.aneé sulpst RETEFIP1028 -
parallel to said plane of said circuit n ' ition past said
circuit board 40 edge portion for mating with said opposing docking-style
connector. 2. The surface nounting connector assenbly set forth in claim

1, whereid saifhénterirdeatneuaaingctonneatbudessepddy Ber sedi rfesttity i xi ng
said internmedi ate connector to said circuit. _board in %rder to resist
forces gener atebaiiur # ngwhaga4ENEACHS Candadts eRTEGERENA TSt S TpPosi ng
docki ng-style connector wth said_inter i.at.e - t Qr | i

fixi ng means FﬁE‘I’“bBF‘EgSSFOP agf)ngﬁggngﬁﬁgﬁg&sé(rhg\?v%g%d%zmo I earg-‘ta@o%g’gads
mounting hol e _L,%BEQ hpa%%i ¢ ont entrdicate rcomecagreer wirtecaiadmg e
nount i ng screw theret hrough, said nounting 10 hol e being oriented angularly
of fset from sahlogyr eaiid phaardof3sailde isweraes iahendorgatimieddstorssenl y

set forth in claim 2, wherein said internedi ate .connector untin ole is
al i gned with aevgrgespsidPeg tdpPosieRg NOGHE Y Sﬁ&%%«?ﬁw&?“’nﬁn‘f%ﬁaipg’% T t
board when said internediate co tQr. i neted 40 S f S ace fntsaid
connector. 4. %HBP?EFFaESlﬁn&ﬁﬁgggﬁcgﬁﬁéﬁﬁ8} assembly as set forth in
claiml, mhereE?rgggq edTedict @genrect or term nal  second contact
portions are bifurcated. 24 4 W) 99/37000 PCT/ US99/ 01028 5. The surface

mounti ng connector assenbly as set forth in claim4, wherein each of said

i nternedi ate connector term nal second contact portions incl .
cont act héads The surface mounting connectcor assembly as setL¥%%éﬂwan

claim 1, wherein said intermediate connector first
engagement portion is a plug portion that is received
within said surface mount connector receptacle and which

5 supports said intermediate connector terminal first contact
portions in a plane that is angularly offset from said

circuit board plane.

7. The surface mounting connector assembly as set forth in
claim 6, wherein said dual row leaf portion supports said
intermediate connector terminal second con;act_portions in

a position that is past said circuit board edge portion.

8. The surface mounting connector assembly as set forth in
claim 1, wherein said dual row leaf portion supports said
intermediate connector terminal second contact portions in

a position that is past said circuit board edge portion.

9. The surface mounting connector assembly as set forth in
- Ce claim 3, wherein said direct fixing means includes a second

mounting screw and a second mounting hole formed in said



spaced apart from each other and al i gnéd Wi th. each. other .5 al ong said plane

of said i nt‘g,PrEggy@Be connect or second iengagenent -portion, 'a?é"rwgﬁ/](ﬁ%)& said
at’i1s

dual row | eal portion supports said cont.act. heads in-a-Focatron

past ‘said circuit board edge portion. 6. The rgilrface nounting connect or
assenbly as séntfegmesiiare GUIRACIWherms P i TEHTERE T orfeet 6ing

first engagenent, portion is pr} ion that is received wthin said
surface mount SEoTh&&GSH rer%oelbrfatalc gggsa%%‘%/\hi ch 5 supports said internediate
connector termnal first contact portions in a plane that is angularly
offset fromsaid circuit board plane. 7. The surface nounting connector
assenbl y 1@s sathd aridfdae mhaitmmgy cdrerettrsabeualy raw sebf Lpotli on

supports said internediate connector term pal_second contact Igorti ons.in

a position th&l3didn phstWREHLR| T (1 THSHE € SOTRISRECR. NS R £ 3k}
ol t | f ; . nosai .
l”g;][‘ :Og?tfgg”eﬁcﬁ%{)ﬁsﬂ?&wngf%éfés d%% gaiébo%@'m lop;‘!@é’{ti?é” 5@k do gugd j g ow

S Ssal nterne connector term-nal second contact

portions in & pasitddintdatonsedast. said circuit board edge portion. 9.
The surface nmounting connector assenbly as set forth in claim3, wherein
said direct fixing neans includes a second nounting screw and a second
mounting hole formed in said 25, WD 99/ 37000 PCT/ 9/01028t %gtgﬁnﬁqi ate
connect orLl ¢ hel & cBHEE FoRI NPt HEF ST VWh S 2ad $eTdnd” ot Rt r Ag Scr ew.

10. The Su”a?ce]tﬂwﬂii NG ELINECL O 3 asSerbhyd Ase SetofhRethotnsigkai m 9,

wherein said internedi ate connector nounting and second nounting holes are
di sposed at opposdidéenemdspeft san dlef ntes nedp e endneftsaidlintFheedintace
nount i ng connect or assenblg as set forth_.in
connector and said intermediate connector second engagement
5 portion defines a dual row leaf receptacle end of said

intermediate connector.

12. A surface mount connector assembly for mounting to a
printed circuit board near an edge thereof, the surface
mount connector assembly extending partially beyond the
circuit board edge for a preselected distance and for

5 . engaging an opposing connector at a location past said
circuit board edge, the connector assembly comprising:

a surface mount connector for mounting on a surface of
said circuit board near said circuit board edge, and an
ihtermediate connector engageable with said surface mount

i0 connector for providing an engagement portion of said
connector assembly that is mateable with said opposing
connector and that is disposed above said circuit board and
has a length that extends past said circuit board edge;
said surface mount connector having an elongated
15 housing with a plurality of conductive terminals arranged
thereon, said surface mount connector terminals having

associated solder tail portions that extend outwardly from



claim1, wherein said internediate connector_first- "ergagenent portion
defines a RLYYeShEs Of said internediate] 'Eohréctor "and-Sal d peatpkiBAbAL €
connect or second engagenent 5 portion definesfaidual row ) eaf receptacle

end of said intermediate connector. 12. A s%rfac mount conc?e(i{.or assenbly
for mounting $aid hpEPAREd 24PPEURL PREEPE SEATF25T &4§E THerBst Ve Siff ace
mount connector_assenbly ndi tical Ly jeeyand dite bddFE W itorRpaidt edge
for a presel eE?BaggFs?gn(?%ég%dg’f)grgegggi engagi ng an oplposi ng connergat?or at a
| oggti on past gaibdiosi beUishiBoartsadgs, stie cunfectomassenmyneaomy i si ng:
a surface nount connector for nounting on a surface of said circuit board
near said cirecarthihedsd fedgderahdving CONERARE] PHE Ity Eifageabl e
with said surface nount 10 connector for providing, an eng ei%qm;. rtion of -
sai d connect BPPR§BALIS) FEFaCh & TECERDI tff?rglﬁ%d lélppsoag@g colnrpr%'ct or and

that is disposed abgyg Sl Gldfulcl Rogidand s ailenaidh divigedends
past said circuit B&ard e&ge; sai & surface nount connector having an

el ongated 15 hausi-pEliste adpindcdrt Yooy ¢endue i e hrsniemdasgenemnget]
t hereon, said surface nount connector terminals having associated sol der
tapk portionswthat aexflesstownsamdiug fagihize: GhAG 9o FFURRF PET} ST 91028
sai d housing along a bottom surface thereof and whic . 1 C i ng
sol dered to s&PddciSMEHAC DI al BHY S em:Z(feecx_petr‘—’}Colrer"o1(;iéc’§l<';1(‘i1 dﬁﬁg%)isrﬁ%(gi,atgé;i d
surface mount GARISGLAr pddff HAE. Wiy had MbeonRpgaaett ofsd titRic

| i ne opposing Ssides of a receptacle forned in said housing; said

intermedi ate eqmeeeOpAra i ny amiel angateid boret ottt ade 2onaegivrtdody

having a first engagenent end _
said surface mount connector receptacle, the second

30 engagement end including a dual row leaf connector portion
that extends above said circuit board and projects

outwardly past said circuit board edge, and a plurality of

terminals extending between said intermediate connector

first and second engagement ends.

13. The surface mount assembly of claim 12, further including
means for fixing said intermediate connector directly to
‘said circuit board, said fixing means including a pair of
mounting holes disposed at opposite ends of said
5 intermediate connector and a pair of mounting screws that
are received within said mounting holes and within mounting
holes formed in said circuit board when said connector

assembly is mounted to said circuit board.

14. The surface mount assembly of claim 12, wherein said
10 . intermediate connector terminals include first and second
-~ contact portions respectively disposed at said first and
second engagement ends of said intermediate connector, said

second contact portions being supported by said dual row



25 with at |east one plug portion that is iasertabte tnto said surface
nmount connegtor receptacle, said internedi a8 coRnecforBisyg: Srishdleroz ,
having a selthtddMJagenent end t hat ext endls par@AéLtd o sai% SPET ™ hoar d
and at an angle to said surface nount connéector receptacle, .the second 30
engagenent end daft|amtinee toduRd T ban | akg Ve ovmEd t O T Piet € i BRRTEhGRt ek ehds
above said circuit board and projects outwardly past said circuit board
edge, and a plR#s ist%/l‘é)fClY%‘rlfr’i: g%‘?%rixetfg%%l ng between said internediate
connector first and second engagenent ends. 13. The surface nount assenbly
of claim 12, further including neans for fixing said internediate
connect ory 4li r eghd Vst OF aS@i foGht Caksetiohy dof sal @ihi k& ngwheaasni agtddeagond
pair of nounting hol es di sposed at opposite ends of said 5 internediate
connector and mnparmediapeuaPnRgCEer enBrPhat! %?%t?%EeP9EHlﬁP?h?Hg§3?8
nmounting hol es_and, wi thi n, nountin hol e med_ i i Lr cUuLh-bgat dowhen
sai d connectordl%%%%ﬁ%IQa?Esnﬁtnfgﬁt %tsg?%gélrgﬁ#g %gggagklggh$ﬁe825§?ace
mount. assenbl v ol chak g1, ¥R eh8nSatHeLOantnheLgRRALE LROBAED! OLher
termnals include Tirst and second contact portions respectively disposed
at said first pegizeeeanliyengagement ends of said internediate connector,
said second contact portions being supported by said dual row 27 WO
99/ 37000 PCT/ US99/ 01028 | eaf connector portion above said circuit board
entirely ast_said ciLrcuit bhoard 1 . Sukrbac nbly of
166 R SECORA T C] APSr BN 2P SoRRSoror armng oot

claim 14, er &hp SWF € connector term nal contact
portions includg, sdistAchcPabhscetoeonhattidbeadspasai dfcaricapt-abéads bei ng

disposed in said housing and said first intermediate
connector first engagement end includes a pair of plug

portions that are received within said receptacles.

17. A surface mount connector assembly for mounting to a
printed circuit board near an edge thereof, the surface
mount connector assembly extending partially beyond the
circuit board edge for a preselected distance and for

5 " engaging an opposing connector at a location past said
circuit board edge, the connector assembly comprising:
| a surface mount connector for mounting on a su;face of
said circuit board near said circuit board edge , and an
intermediate connector engageable with said surface mount

10 connector for providing an engagement portion of said
connector assembly that is mateable with said opposing
connector and that is disposed above said circuit board and
has a length that extends past said. circuit board edge;

said surface mount connector having an elongated

15 housing with a pluraiity of conductive terminals arranged

thereon, said surface mount connector terminals having

associated solder tail portions that extend outwardly from



' | —————]
spaced apart from each other and ali gﬁE@HiSNiStféﬁE'eacﬁ Bter horizontally. 16.
The surfaceygRpRigegissenbly of claim 13, whergknisaid surfaceciRigddoios
connector includes a pair of receptacltes—-dtsposed—Th "'said housi ng and
said first internediate connector first en enent, end includes. a pai.r of’
pl ug porti onsatRahomsd Ve Seins awib[%tr?“éaﬁ% cCep %ecﬁee%éi afL‘J)ic.y ‘%?}s%?f%lcee
mount connect or_assenly far Lt d &R sd Bkl ¢ 04 rdoar Shgedse an
edge t hereof, Cflﬁ’f?%;?r éfcegeqr?gj‘rﬁglconnector Sasserrbl y extendi ng part(‘?al |y
beygnd the Cigkgliti oy dge Harsimagr esel ched atis trameet apdnhertsr
engagi ng. an opposi ng connector at a location past said circujt board edge,
the connect or tessemalys donpries Mpving FIHES TR TIhedtdr +HPnount i ng

on a surface of said circuit board near id.circuit b ..and an
i ntermedi ate CHERNEAG éﬁ’glae Wcie?&saa(f%ge s%?]f%gc% %%u%?{goﬁgg%ﬁ%%f or for
providing an engageneny ALt SAshn&NMECt 081 @gsegbAY EDahgased

mat eabl e with sai d opposing connector and that is disposed above said
circuit board ;gpdrias st d engitedtat lexdentsy pasta shidsti esargeBenk derdge;
sai d surface nount connector having an el ongated 15 housin

( Lt h-a ,
plesal ity of cadnducti Vieast mnRlBLEF reeietP t HedeohS %%?%rgﬁﬁﬁcénﬁﬁuﬁ?ld

connector termnals havin associ.ated sol d il ti : tend
outwardly froRuriage \f@ﬁ"é‘g? FOIF P L@%’?%ﬁ%ﬁ%@’ s%?g& h%ﬁgléﬁgggﬁg% a

bot t om surf ac #g}g&o% andhwhi Gh-13d £ h&apab! & oécbeingnsetdeead eadsahdt
circuit boardeca ong t ie 20 %,Q%eri or of s%?%) housi ng, said surface nount
connector terdutwlds fputdklehavo ngptdnt fictuporbpand ahdtaki AR 28Fp6sFfg

sides of a receptacle forned in said housi ng; said int equdi ate connect or
i ncl udi ng an(gaﬁgﬁﬁq%ﬁace mount connector receptacle, the secon

30 engagement end including a dual row leaf connector portion

that extends above said circuit board and projects
outwardly past said circuit board edge, and a plurality of
terminals extending between said intermediate connector
first and second engagement ends; and,

35 means for fixing said intermediate connector directly
to said circuit board in order to prevent forces generated
during engagement and disengagement of said opposing
connector with said connector assembly from detrimentally
affecting said surface mount connector solder tail

40 portions, said fixing means including a pair of mounting
holes disposed at opposite ends of said intermediate
connector, and a pair of mounting screws that are received
within said mounting holes and within mounting holes formed
in said circuit board when said connector assembly 1is

45 mounted to said circuit board.

18. The surface mount assembly of claim 17, wherein said
intermediate connector terminals include first and second

contact portions respectively disposed at said first and



intermedi ate connector body having a fi+st—engagement_end 25 with at |east
one plug portion that is insertable int®satid-idurface-dunt ﬁé{*‘/ﬂ@ﬁ%% g
receptacl e, W@4Pd7%At er medi ate connectbr body: fufther having a secon
engagerment end that extends parallel to'sai'd circuif board and at an angle
to said surfaeeomiumsngagererttorends &ft &did e echid SEIHEYSHentS

i ncluding a dual row | eaf connect.or rtion that .e s..abov i

ci Péui t boar d SO GRAEGAET &ﬁmi SESE ssak}p&)%crltreﬁjﬁngsoagﬁg c§4 ge,ldoawnd a
plurality of .teramnals i tWeRn S IdityerdBdi sl £ & et

first and sec&r?&frgncgo%ﬁ"éarrcgerﬁre nds; égﬁda, 35 frsgdalgjs for fixing said Y

i nternediate ¢eRReGlra difestity bdaxrdaidbei rcuit board in order to prevent
forces generated during engagenent and di sengagenent of said opposing
connector with said connector assenbly fromdetrinentally affecting said
surface nmount connector solder tail 40 portions, said fixing nmeans
including a pair of nmounting holes disposed at opposite ends of said

i nternediate connector, and a pair of nounting screws that are received

wi thin said nounting holes and within nounting holes fornmed in said
circuit board when said connector assenbly is 45 nounted to said circuit
board. 18. The surface nount assenbly of claim 17, wherein said

i nternedi ate connector termnals include first and second contact portions
respectively disposed at said first and 29 WD 99/37000 PCT/US99/01028
second engagenent ends of said internedi ate connector, said 50 second
contact portions being supported by said dual row |eaf connector portion
above said circuit board entirely past said circuit board edge. 30




