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CONNECTOR HAVING IMPROVED TERMINAL STRUCTURE Background of the Invention
The present invention relates generally to surface mount connectors mounted
by soldering, to printed circuit boards, and more particularly to a surface
mount connector having a terminal structure with an improved pitch
arrangement of the connector 5 solder tails. Conventional surface mount
connectors use lnsulative housing with a plurality e. terminals. The
terminals have contact portions en ends thereof that line a slot formed in
the connector housing. Solder tail portions are formed on the other 1C ends
of the terms.~.ais and extend on both sides of the connector housing. The
solder tail portions are arranged substantially lush with the bottom
surface of the connector housing so as to contact conductive pads on the
circuit board. In these connectors, increasing the number of contact
portions of the I5 terminals causes G corrasponding reduction in the pitch
of the solder tails and G Of the contact portions Of the terminals. This
occurs when the overall size of the connector is reduced. In this
conventional 1 connector reduring the pitch of the solders tails =eQu2reS
that the hitch of the terminal contact 20 portion also be .educed. In order
to reduce the pitch between the terminals, the clearances between adjacent
terminal contact po=tions are also reduced. Reducing these clearances
increases possibility of causing of causing shorting between the adjacent
terminal contact portion 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    V4'O 99I36994 connectors.
Summary of the Invention 2 3 MAY 2002 PCT/US99/01027 The present invention
is directed to a surface mount 5 1 10 15 connector that overcomes the
aforementioned disadvantages. Therefore, it is a general object of the
present invention to provide G surface mount connector which avoids
shorting between adjacent terminal contact portions, but while maintaining
G h=gh-density terminal arrangement with a decreased pitch of the solder
tails. mother object of the present invention is to prow=de a sun=ace mount
connector wherein the pitch of the terminal solder tail portions is
decreased while the number of terminal contact portions is increased and :;
herein the terminal contact portions are provided at a greater pitch than
that of the solder tail portion In order to accomplish she above objects
and .n accordance ~Q 25 with t G principal aspect of she present invention,
a surface mount connector _s provided having an insulative connector otsing
and G plurality it;- of terminals disposed m the connector housing, the
terminal s having contact portions formed along one set of ends thereof,
the contact portion being arranged in parallel along a slot =crmed in the
connector housing in a predetermined pin c::. The terminal of each solder
tail portion extend out of the connector housing along only one side of the
connector, but in a 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   2 3 MAY 2002 'O 99I36994
PCT/US99/O1U27 insulative material and a plurality of conductive terminals
loaded in the connector housing on opposite sides of an opposing
connector-receiving passage) the terminals including contact portions that
face inwardly of an opposing connector engaging 5 slot formed in the
connector housing. The terminals also include solder tail portions for
attaching the connector to the surface of a printed circuit board by way of
soldering, the solder tail portions extending outwardly from the connector
housing along a bottom surface thereof. j0 The terminals in the connector
are arranged so that the contact portions of each pair or terminals lie in
opposing alignment with each other. The terminals are configured such that
the solder tails of one of the terminals in a chosen pair e= opposing
terminals s exterding  cut c. the connector housing ?5 along a bottom
surface thereof while the solder tails of the other terminal in the chosen
pair of terminal s a}wend under the one terminals, with both of the two
solder tail portion arranged in a parallel relationship:-p . _.. this
manner the solder tai is of the terminal on both sides o` the passage, but
extend out of 2G t a connector on on=-; one s=de of the connector . The
contact portion of the term=nail are arranged in a predetermined pitch, and
the solder tai- portions are arranged in a pitch that is one-half c the
predeterninec pitch. In a preferred embodiment) the connector lousing may
be 2~ formed as a receptacle connector housing having two parallel slots,
or receptacles that engage portions of an opposing connector. The terminal
contact portion of the two rows of terminals line opposite sides of each
slot. The solder tail portions of 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 -3   2 3 MAY 2002 ~1'O
99I36994 PCT/US99/01027 the other side of the connector housing. In this
manner, the terminal contact portions are provided with a predetermined
pitch that is twice the pitch or the terminal solder tail portions. With
such a structure, the pitch 5 between the adjacent terminal contact
portions is relatively wide, and shorting between adjacent terminal contact
portions can be successfully avoided in order to ensure a secure electrical
connection between the connector and an opposing connector. Likewise, the
pitch between adjacent solder tail portions may be made relatively
narrower, thereby increasing the density for cornecting of circuits on a
printed circuit board. The solder tail portions extended outwardly from the
bottom surface of the connector housing, a^d thus inspection of the
soldering of the solder tails portion to the circuit board 15 contact pads
may be performed without interference of the connector housing. These and
other objects, features and advantages of the prise.^.t invention will
become apparent f=om the following detailed description taker. .n
conjunction with the accompanying 20 drawings Brief Description of the
Drawings In the course of 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 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 30 the manner of connection with a right-angle connector
for providing an I/0 type of connection; -4   V1'O 99I36994 2 3 MAY 2002
PCT/US99l01027 ' FIG. 2 1s 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; 5 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
connector; FIG. 6 is a top view of the opposing right-angle connector of
FIG. 5; FIG. 7 is a perspective view of a portion of a terminal contact
portion o` a terminal utilized 1:. the right-angla 15 connector of FIG. 5;
FIG. 8 is G longitudinal cross-sectional view of an exterior connector used
' n the connector- assembly of . FIG. 1 that _s intended to be connector to
the ho=izontal connect=on portion ~.,` the right-ancle connector of FIG. 5;
FIG . C ' c a tC,-.'7 plan '. =eSV, ''JSr~ 1 V ~r. SCCt 10I1, C_ ~l'!e
exterior connector of FIG. 8 with a portion of an upper cover portion
removed for clarity; and, FIG. 1 0 is G diagrammatic-rmat~.c, top plan vi
err illustrating a plurality of surface mount connector assemblies
connected 25 together to corresponding right-angle connectors and aligned
with exterior cable connectors. Detailed Description of the Preferred
Embodiments FIG. 1 is 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 -5  



WO 99I36994 2 3 MpY 2002 PCT/US99/01027 surface 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 a wire connector, such as the I/O 5 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/0-type cable connector 4.
Two manners of mounting the surface connector assembly 1 to 10 a printed
circuit board t, and engaging a cable connector 4 connected to one end of a
..ire cable 3 to the surface connector assembly 1 are illustrated. In one
manner, such as that shown in the lower rig t of FIG . 1 ) G single surface
connector 5 is mounted to the circuit board and hence will only mate with a
15 single right-angle connector E. In the other manner) as shown in the
upper left of FIG. 1, two surface connectors 5 are attached to opposing
surfaces of the circuit board 2, and two right-angle connectors o are mated
thereto. Each right-angle cc^nector 6 is matable with ,.'-.,I: opposing
cable connector 4. 2G The surface mount connector assembly 1 includes the
surface ,mount connector S mounted to a surface of the printed circuit
board 2 and an a^gaaing, right-angle connector 6 that engages with the
upper portion c. the surface connector 5. As shown best in FIGS. 2 & 3, the
surface mount connector 5 25 can be seen to include a 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 is shown as generally
rectangular that may include a paid 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 -6   Z 3 MAV Z002 WO 99I36994 PCT/US99/01027 long=tudinally .n 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 tyro rows having aligned terminals, 5 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 each slot 9. It can
be seen that the terminals 8 each have solder tail portions 11 that project
along the bottom surface of the connects= :sousing ? in a manner such that
they lie Q10 substantially flush 4th the connector housing bottom surface.
"'.'.^_e solder tail portion 11 of the two rows of terminals 8 arranged in
one slot 9 project out from one side of the connector housing c, while  the
solder tail portions 11 of the rows c. terminals 8 of the other slot 9
project out from the other 



15 and opposite soda c.. the connector housing 7. In this relationship, the
solder tails 11a of the terminals 8a, the contact cordons 10a c. u; which
line the first of LYlE two engagement slots  :a extend t:, one side ( the
right side as seer in Fig 2) eF the connector housing 7, while the solder
tails 20 lib c. the terminals 8b in which the contact nieces lob thereof
line the other- of the two engagement slots 9b extend to the other arid
opposite side (show:. as the left side in FIG. 2) of the connector housing
7. Turning now to FIG. 4, a pair of opposed terminals of the 25 connector 5
are illustrated in the position they take of two rows in each of the slots
9. Each such terminal can be seen to include a terminal body portion 12, a
pair of contact portions 13a, 13b and an associated solder tail portion 11.
In order to allow the solder tails 11 to be located in the manner set forth
30 above, the solder tails 11 of the respective terminals 8 has
approximately half width of that of a corresponding opposing terminal body
portion 12, such that the solder tails 11 of one    WO 99/36994 i 2 3 ! MAY
2002 PCT/US99/01027 row of terminals 8 in one slot 9 extend out of the
connector housing 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 5 recess, 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. , I/-P. The contact portions 10 of tre terminals 8
are formed in a Q10 characteristic configuration and they each include two
divided contact portions 10a, lOb, that preferably extend parallel to each
other. One of the divided contact portions 10a is longer than the other of
the two divided contact portions 10b, so that arc-shaped contact portion
13a, 13l7 that are provided at the 15 distal ends of the respective divided
contact po=tions 10a, 10b are aligned aloha the longitudinal direction of
the contact portion 10, ..e, ve rtlcal_;r. As seen ~n FIG. 2, these contact
portions 13a, 13b p=otruae s-~g:-:tl ; into the co.^.nector ~:ousina
e..^.gagement slots S . 20 I.^. assembling the s~_-=ace mount connector
assembly 1, to the edge portic:i cf the ^rinted c~.rcmt board 2, the
surface mount connector 5 is =first mounted to the surface of the circuit
board 2, near a:: edge ^ortio^ cf the circt:it board 2 as shown near side
of ~TG. 1. The solder tail portions 11 of the 25 connector 5 prc~ec~
outwardly from the connector housing 7 along the sides of the connector
housing 7 (or what may be considered as fcrward and rearward when viewing
FIG. 1). The solder tail portions 11 are aligned ~n opposition to
co:lductive pads (not shown) formed on the surface of the circuit board 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 ~o the circuit board _g_   2 3 ~(AY 200Z WO
99/36994 PCT/US99/01027 ' 2. The pitch of the sclder tall portions .1 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 portions
11. Thus, a high density connection may be achieved 5 with the circuit
board 2 while using a reduced amount of space thereon. The surface mount
connector S is of simple construction which basically includes the
connector housing 7 and the plurality of conductive terminals 8 set forth
above. The soldex 



Q10 tails 11 are al so fci-med ~n a s~ r;ple exterior ccnfigurat~c:~, in
tzar they extend ou~wGrdly along the bottom surface of the conr_ector
housing 7 exterior of the connector housing 7. This structure prevents the
solder tail pcrtions 11 from being extremely longer, a..^.d ~Gc;l=fates 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 arrangement p=:.ch o` the solder tails 11
in co=respcndence ~::~t:: a rr~c~:.errrined pitch P, and enable the
s~.:=Tace solde=ir.c cf the scider tail pcrt~ons 11 to the circuit board 2
by a normal soldeY_::g reflow method. 20 ~urthermorE', ~'_'_^_E SClCc~'
tGl1 port10:1S _~ p?'O~E'Ct Cn tw0 OppGSlng Sides cf tie co:~necto~~ housmc
^, so that the solder tail portions lI an:.n= circuit board contact pads of
the circa=t board 1=a e~:posec exter=or o` the connector housing 7. By
L!:is, it :.s pess=ble :.c smoothly and certainly perform any 25 inspection
of the =nstallat=on of the connectors 5 to the circuit board by way o`
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 _g_   z~ ~ r~~r Zoos VVO 99I36994 PCT/US99/01027 encloses a plurality
ef terminated wires, such as is the case with input/output ("I/O") style
connectors. This right-angle, intermediate connector 6 engages on the upper
portion of the surface mount connector 5 and includes a pair of plug
portions 5 60 that are disposed within a housing engagement portion 14 that
has an interior cavity 61 that is dimensioned to receive substantially the
entire connector housing 7 of the surface mount connector 5 therewithin so
that a bottom surface 5a of the housing body 16 cf the intermediate
connector 6 will ~1C substantially abut the circuit board 2 as shown in
FIGS. 5 and o. The housing body 16 of the intermediate connector 6 not only
encompasses the engagement portion 14, but also extends to one side thereof
as shown ~n FIG. 5 where ~t receives a dual row leaf receptacle portion 15
as =~s second engagement portion that 15 will engage the cable connector ~.
This leaf portion 15 recEives and supports the contact portions 19 of a
plurality of conductive termi::ais t7 and pro~ldes surfaces for the support
ar.c ar=angement of the ter;r.~r.als 1 7 in two di stinct sets of
terminals, where.^. each set has two opposing rows of terminals 2G i9. The
term~::~ls 17 ef the ir.termed~ate connector 6 are mounted with the same
arrangement pitch P as the contact por__ons 10 0- _ a sur_w `~ t ~!~ =-ce
mount connector terminals 8, and foam li~:e~~'lse two sets o` terminals
corresponding to the two rows of 



25 terminals 8 in the t~~~o engagement slots 9 of the surface mount
connector 5. Co:~tact portions 18 are provided at ends of the terminals 17
wr.ich 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 -l0
CVO 99I36994 2 3 I~AY 2002 PCT/US991010?7 t~:e connecte~~ terranal s 8 .
Seccnd cor_tact portions 19 are provided at the ether end of the
=ntermediate connector term'_rals 17 and are is formed i:a o their specific
configuration by turning them bac}: ~.:pon themselves within the engagement
5 bcrtion 15 as shown in FIGS. 5 & 7. These contact pcrtions are provided
so as to oppose each other in pairs near the engagement end 15 of the
intermediate connector 6. The housing body 16 of the intermediate connector
6 includes end blocs 20 provided at the opposite ends thereof as Q10 shc~~;
n in FIGS. _ and 5 and provide a means for mounting the .:_ntermedlate
Cor_nectOrS 6 t0 the cil-cLlt board 2. These end blocr:s 20 each include,
Gs shourn, screw holes 21 passing tl-:erethrough In a vertical d=section.
Each end block has a conn~c~or guide =;n 22 tra~ `aces to the front of the
connector 15 :~cus~r:a 16. These gw de pins are positioned on opposite
sides c~ ~~e connectci- ~ous=~:g 16 Gnd aYe prcvided for guiding the
ena,--.aemera c. tha opaosinc cs;ble ccnnector ~ into engagement ~~:=th the
intermeciate ccnnector 6. The guide pins 22 rnay =r_~l::de, as sho~:n .in
FIG. 5, G rounc shat 24 integrally 20 co-ne~ted to t=:e distGl plL:G End 26
c= the shaft 2= by v;ay or a th_:~ neck pcrtic:: 25. ^he piug ends 26 may
differ In sloe, with one plug end 26b being larger than the other plug end
26a to orc-,ride a polar=ring Fe~tt.re tc eraure proper eriertation of the
cable connector ~ ~~r=th the intermediate connector 16 and the 25 plug ends
may di=fer in their axiGl extent, with one being logger than the ether. The
right-angle connector 6 is fixed on the circuit board 2 by first engaging
it with the upper portion of the surface mount co::nector 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 connectors
6 -11   Z ~ MAY zoaz WO 99l36994 PCT/US99/01027 are engaged with two
corresponding surface mount connectors 5 in a manner such that the whole
connector housings 7 of the connectors 5 are received within the first
engagement portion 14 of the intermediate connector housing 16. In this
manner, the 5 soldering portions of the solder tail portions 11 are also
enclosed by the cavity 61 of the first engagement portion 14, such that
both the surface mount connector housing 7 and the ends ;i.e., the
soldering portions) of the solder tail portions 11 are covered by the
con-~ector houslrg to to avoid exposing l0 then to the e~aerior
environment. This engagement of t::e ~n:.e~mediate connector 6 causes the
contact portions 18 at one end oL their associated terminals 17 tc
respectively engage with the opposing contact portions 10 of the surface
mount connector ter;r.~r_~als 8. Upon engaging, one 15 contact portion 13a
of tY: 6d0 COntaCt portions 13a, 13b provided on the contact piece ~.0 of
the surface mount connector 5 ~:~lpes the surface of tha =ntermedlate
connector contact portion 18 and thereby to remove stains or other types of
sur`Gce contaminants. Thereto=e, the terminal structure 20 in~erporates G
self-clea__^_ing funct=cn by which it is possible to secure a coed
electrical engagement. Furthermore, the p=tch of the contact portions 10
and the pitch of the ce:.tact port~ens 18 are tince the pitch of the solder
tail port~cns 11 of the surface mount connector 5, so 25 that the interval
betwee^ ad~acer.t contact portions 10, 18 is relatively wide. Therefore,
this terminal structure avoids the possibility ef 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   WO 99/36994 2 3
MAY 2002 PCT/tJS99/OI027 ' 2. By directly fixing the inter":ed~ate
connector 6 to the circ~lt board 2, any exterior fo=ces that are applied to
the intermediate connector 6 as a result of engaging the cable connector 4
therewith, are directly transferred to the circuit 5 board 2 without being
transferred to the surface connector 5. This structure avoids imposing
forces on the soldering ends of the solder tail portions 11 of the surface
connector 5. ~dhen tre intermediate connector 6 is engaged with the surface
connector 5, the dual row leaf engagement portion 15 ,1G that Zs formed
along the upper port=on of the ~.ntermedlate connector 6 projects from the
housing 16 thereof and lies along a plane generally parallel to and beyond
the edge of the circuit board 2, along ~~~ith guide pins 22. Therefore, the
cable ce:~~:ector . may b2 mounted without be=ng =nterfered by the edge 15
0= the circuit boarG 2 and SO fac-litate the installation op~;-at ion .
Uoon engaging t'.^.e cabl a c:~r._^.ector ~ to the intermediate cen~~c:.or
6, the `orce ap~_ied t;, t::e ~ntermpdiate connector 6 frcm t^2 connectcr
-: can be directly transferred to one side of 20 :.:ne c~=curt board 2 as
set fcrt'~ above, so that the fcrce app; ed ~ s not applied to the
s~~_-face r;~cunt connector 5 in order to p=otect the soidar~ng port~ors of
the solder tail portions 11. 9y engaging the m gi:t-a..^.gle connector 6
with the surface cer_nector 5 se that t'_-:e 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 conductive pads (not shown) of the
circuit board 2 are placed within the engagement portion 15 of the
right-angle con^ector 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   ~1'O 99/3699a 2 3 MAY 2002 PCT/US99/O1 Q27
circuit board 2. The contact portions 19 of the intermediate connector
terminals are located within the engaging porticn 15. These terminals also
include pairs of divided contact portions 19a, 19b as shown best in FIG. 7
that have short and long 5 lengths that are aligned in a horizontal plane.
The divided contact portions 19a, 19b assist in the cleaning of the
opposing contact portions of the cable connector 4, in the manner discussed
above with respect to the surface mount connector terminals 6. It s'.^.ould
be noted that a metal shell 29 may be Q10 fitted onto and around the
engagement portion 15 of the connector i6 a::d .s adapted fo= contacting an
opposing metal shell 31 of a cou:~ter-engacing portion 30 of the cable
connector c 



hs shown in FIGS. 6 ~ 9) the cable co:.nector 4 is 15 constructed to
_._terenaage w=th the intermediate co:~nector er_gaaemer.t port~e:~ =5 .
The cable connector 4 incl udes a conr_ector housinc 32 '_cadec ~,:it': a
plurali ty of terminal s 33 . Th= co::nector : cusi:~g 32 is ccve~-ed by a
metal shielding cover :,~ en the outer ~uJD2r and yo4~er sides thereof. The
connector 20 hoes:^g ;2 1^cl~.:des Gn ercagvme:~t portion 30 formed one end
thereof that pr~~=ects outwardly f=c;;i the metal cover 34. The metal shell
31 is fitted o:-: the periphery of the engaging portion 30 and projects e:a
eric~ thereof. The term=ns.ls 33 oz the cable connector 4 are loaded in a
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 33 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 axe located within the engagement portion 15. Insulation
displacement contact portions 36 are formed on the terminals 33 -14   CVO
99I36994 2 3 MAY 2002 PCT/US99101027 and are located within the connecto r
housing 32. As :s known ir~ 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. 5 As shown
in FIG. 9, guide holes 38 are provided on the opposite sides of the cable
connector metal cover 34 and =eceive the guide pins 22 that project from
the connector housing 16 of the intermediate connector 6. Engagement hooks
40 are located ~~~ith~n the guide holes 38 and are formed at the distal end
of )10 latch members 39. Plhen t::e cable connector 4 is engaged with the
intermediate connecte=- 6, the engagement portion 30 is guided by the guide
pins 22 and the guide holes 38 so as to oppose the second engagement
pertlor_s 15 of the ~ntermed~ate connectors 6. Upon complet~__^.g the
engagement) the hool~a 40 15 engage the guide pins neck: po=tons 25 to
thereby engage the head portions 26 thereo' and rr.a~ntam the connectors 4,
16 in engagement. The latch members ~~ are resilient and flex in their
~Gteral directions. Release levers ~1 are located along the 20 _atC^
members 39 a~d Gre actuated t0 fOrCe the latC.: mefT'i~CrS 39 to ~le~f
outwardl:.- ~o release the engagement or the cable connector 4 4JlLh the
intermediate connector 16. The release levers 41 are located Glonc the side
wall of the metal cover 34 and slide parallel ~o the engaging direction of
the ccnnector 9. 25 The release levers =1 are biased toward the engagement
portion 30 by coil spr=ngs ~2, 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   2 3 MAY
2002 WO 99/3699.l PCT/US99/01027 thereby connect the ~rdividual wires 37 of
the cable 3 to appropriate corresponding c~rcu~ts on the c~.rcuit board 2.
Upon releasing the cable connector 4 from its engagement with the
intermediate 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
release levers 41 lie along the bent portions 45 formed on the bases of the
latch members 39. Y~dhen the release levers 41 are slid backwards as shown,
the actuating portions 44 engage the bent portions 45 and flex the latch
members 39 outwardly to release the engagement of the hooks 40 ~~:~th the
guide pens 22, thereby completing the disengagement. The cable were 3 may
be fixed to one of the metal covers 34 via a clamp bar 46 as shown in FIG.
9. A tapered edge 47 is n=ovided at the end of the hous~rg and is provided
to facilitate 15 extending the cable 3 ebliauely in the direction of the
tapered edge 47. As shov.r. In FT_G. 10, the tapered edge 47 is provided L
.r_ cc::side~-ation e_ the cas= t2:at a pl oral qty of the surface mount
connector assemblies ~ are mcur.ted to the circuit board 2) and t'~e space
on the outside of the edge of the circuit board 2 2G .s narrow Gnd
restricted b,.~  u:~ll or doo_- 48 that serves as part cr an overall casing
teat receives the circuit board 2, such s a housing for a portable
computer. In this case, a plurwlity of the cables 3 respectively extend
along the doors or wall ~8 in the literal direction thereof. Therefore, the
cable 25 3 outwardly extending prom the cable connector 4 facilitates
bending in a direction perpendicular to the tapered edges 47 of the
connec~or rousing 32 to avoid applying the excessive force to the
insulation displacement terminals 37 and the connector clamp bar 46. 30
FIG. 1 illustrates the surface mount connectors 5 mounted on opposite
surfaces of the circuit board 2, and with intermediate connectors 6 engaged
with the surface mount -16   WO 99I36994 2 3 MAY 2002 PCTIUS99/01027 '
connectors 5. The intermediate connectcrs o provided o_^. the opposite
surfaces of the surface mount connecte~- 5 are fixed on the circuit board 2
by commo:~ screws 28. By mounting two such connector assembles 1 on the
opposite surfaces of the circuit 5 board 2, the effective utilization of
the opposite surfaces of the circuit board 2 is accomplished. It will be
understood that 



the surface connector 5 may be mounted to only one surface of the circuit
board 2 and engaged ~~:ith ene corresponding m~~e=mediate con~ectc= 6. j10
The f=x~ng c` the i:~te=^ec~ate connectors 6 on the circuit beard 2 ~s also
rot li;r.=tee to means cf mount=ng screws 28. It is possible to use other
f=zinc means, such as a f~.xirg peg prow ~ ded or. the i ntermediatE
C~I'::'leCtcr house ng body 16 . 4lith the usa ef screws 20, it .s easy to
fix and releasably mount the 15 intermediate connector ~ from the surface
mount connector 5, e.hich is convenient for replacement and repair. The
screws 28 tied -n ~I~:. 1 Tray engage fc_-.~.:ed cpe_~_=pas in ;.he
oppos=to =r~terme~d~ate cc::nec:.or ~ s~p teat two such intermediate
con::ectors 6 mcu::ted on the oppositQ surfaces of the circuit 2~ boa=a
rnay be slmul taneo~.a? _,~ =axed by cne common screw 20. 'I he preferred
embed~-~e.^.t .r. ~::hici: the connector housing 7 is prcv~ded with two
~o~:s of engaging slots 9. However, it will be understood that t'.:e
p=esent ;nvention also contemplates the use of only one engagement slot 9
formed In the surface mount 25 connector housing 7. As set forth above,
according to the present invention, 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 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. -17   2 ~ MAY 2002 WO 99I36994 PCT/US99/01027
l4hile the preferred embodiments of the mven:.~on have been shown and
described, it will be understood by those skilled in the art the changes or
modificaticns may be made thereto without departing from the true spirit
and scope of the invention. -18   2 3 MAY 20G2 CLAIMS 1. A surface mount
connector for providing an electrical connection between an opposing
connector and circuits on a 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 one of said terminal two ends including a
solder tail portion that extends outwardly 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 receptacle and the remaining ones of said
terminals being arranged in distinct third and fourth rows on opposite -19
1 , Z 3 MAY 20G2 sides of said second receptacle, said terminal contact
portions being arranged in each of said distinct first, 3o - second, third
and fourth rows in a first predetermined pitch and said terminal solder
tail portions of said first, second, third and fourth terminal rows being
arranged in a second predetermined pitch that is one-half of said first
predetermined pitch, said terminal solder tail portions of 35 said first
and ~=cond terminal rows extending out from said connector housing along a
first side of said connector housing, and said t =~-minal 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 connecf.or housing and wherein said
fourth row terminal ii solder-tail portions pass under said third row
terminal 



body portions to extend outwardly from said connector -20   housing. 4. The
surface mount connector of either of claims 2 or 3, wherein said first and
third row terminal body portions 2 3'MAY 20G? include respective recesses
formed therein and said second, row terminal solder tail portions extend
through said 5 recesses in said first row terminal body portions and under
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 10 terminal body portions to extend outwardly from said
connector housing. 5. 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. 6. The surface mount connector of claim 5, wherein
said first and second contact heads are arranged at different elevations on
said terminal contact portions. 7. 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, 5 second, third and fourth
terminal rows have widths that are no greater than one-half of their
respective terminal body portions. -21   2 3 MAY 2pG2 8. The surface mount
connector of claim 1, wherein said connector housing first and second sides
lie on opposite sides of said connector housing and are separated by an
intervening body portion of said connector housing. 9. A surface mount
connector for providing an electrical connection between an opposing
connector and a plurality of circuits on a circuit board) the circuit board
circuits having conductive pads formed in a pattern on a first 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 l0 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 distinct third and fourth terminal rows extending lengthwise on opposite
sides i of said second slot; 25 each of said terminals having a body
portion -22   2 3 MAY 20G2 vertically positioned within said connector
housing, a solder tail portion disposed at one end of said terminal body
portion for attaching to a circuit board conductive pad, the solder tail
portion extending at an angle away 30 from said terminal body portion and
extending out of said connector housing, and a contact portion disposed at
another end of said terminal body portion for contacting an opposing
terminal of said opposing 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 portions 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 s4id terminal contact portions are arranged in a first pitch and
said terminal a solder tail portions are arranged in a second pitch) said 



second pitch being at least one-half of said first pitch. -23   1 11. The
connector of either of claims 9 or 10~) wherein said 2 3 INAY 20G2 first
row terminal solder tail portions pass under said second row terminal body
portions. 12. The connector of either of claims 9 through 11) wherein said
second and fourth row terminal body portions include cavities formed
therein and said first and third row terminal solder tail portions
respectively pass through said recesses as they respectively pass across
said second and fourth row terminal body portions. 13. The connector of
claim 9, wherein said first and second common sides of said connector
housing are opposite sides of said connector housing. ii -24
.ANl.A.A..AE.A.A.AS.Af.A.A&!S.A.A..Ay2.A2.Ah.A9.A9.AH&.A{.A].A .AY.A3.A3,
*3nAB*1:t&-n}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^aU]ca]ca]ca!, 1 2 4 9 < w
diqw{vqlgb]X]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]c^a]ca]cRa]cR^a]ca]ca!7?CL  w }      
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