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Background O The Invention The present invention relates generally

el ectrical connectots, and nore“particularly, to an_inproved surface nou

boar d-t o- board connector having power |eads integrated with the connesgwr

Boar d-t o- board connectors for el ectrically connecting a paigg-2h7 sg
parallel circuit boards or nenbers are well known in the art. These

boar d-to-board connectors typically usPECZEICADIONPOSIi Ng connect or

conponents nmounted to respective opposing surfaces of the circuit boards

and which project away fromthe circuit board nounting surfaces. e of
SURFACE MOUNT CONNECTOR WITH INTEGRATED POWER

Background Of The Invention

The present invention relates generally to

5 electrical connectors, and more particularly, to an improved

surface mount board-to-board connector having power leads
integrated with the connector.

Board-to-board connectors for electrically
connecting a pair of parallel circuit boards or members are
10 well known in. the art. These board-to-board connectors

typically utilize two opposing connector components mounted to
respective opposing surfaces of the circuit boards and which
project away from the circuit board mounting surfaces. One of
the connector components is a male member and includes a plug
15 member, while the other of the two connector components is a
female member and includes a receptacle. The male plug member
fits into the female receptacle in order to connect the two
circuit boards together.
Board-to-board connectors further include a series
20 of electrical terminals disposed in the two interengaging male
and female connector components which contact each other when
the male member is fitted into the female receptacle. These
terminals have tail portions which extend out from the
bottom or sides of the connector for subsequent positioning
25 thereof either through holes in the circuit board or for
engaging a like number of electrical contact pads, or traces,
formed on the surfaces of the respective circuit boards and
are subsequently soldered thereto. This latter mounting
method.isareferred to in the art as surface mounting.
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t he connector conponents is a rale nenber and includes a plug nenber, while
the other of the two connector conponents is a fenmale nenber and includes a
receptacle. The male plug nenber fits into the femal e receptacle in order
to connect the two circuit boards together. Board-to-board connect or arenT
further include a series of electrical termnals disposed in the g217 sG

I nterengagi ng mal e and femal e connect or conponents whi ch contact each ot her
when the mal e nenber i sThet terhtiadto téemirabs e ofecant fades. méhate Hoami-tad-s

have tail pgrtign | t S i 6] e FeSA
connector for Bgégge‘%%ﬁ%‘gg%guét%‘?’% %%ogl}%gellg ﬁé&:ﬁ%?cﬁ%%r&céé}e fd
circuit boar dtbrusfothengagbey @f idkirouittertiat chesurfagk voungcicquestan

traces, can accommodate is limited by the length of the connector.
5 The trend in modern electronic devices is toward
miniaturization. Space on circuit boards used in electronic
devices is at a premium, and whenever space is opened up on
these circuit boards, the possibility of either decreasing the
size of the electronic device or adding other circuitry

10 beneficially increase.

Heretofore, the power supplied to the various
circuit boards in electronic devices has been accomplished
through separate power leads. These power leads have utilized
separate power connectors where two power leads are held

15 within connector housings and engaged together. These power
leads require separate connectors, and hence take up valuable
space on the circuit boards of electronic devices. In the
alternative, identical terminals have been utilized for both
signal and power/ground. However, due to the trend towards

20 miniaturization, many of these terminals must be utilized in
order to achieve the power/ground function.

The present invention provides benefits over the
prior art practice of utilizing separate circuitry and power
connectors by providing a connector which has one or more

25 power-connecting portions integrated therewith, thus
permitting the consolidation of power connections into a
circuitry connection, and therefore resulting in a beneficial
saving of space in an electronic device circuitry board. Aas
operating voltages of electronic devices drop, such as in

- 30 computers, the operating current increases. The present
invent;oﬂ'permits the use of high density, close pitch signal
terminals with printed circuit boards requiring high current.
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formed on the surfaces of the respective circuit boards and are

- subsequently soldered thereto.- This latter nounting nethod is referred to
in the art as surface nounting. The contact term nals of surface nount
board-to- board connectors extend along the I ength of the connectors pagNy
thus, the nunber of circuits that a surface nount connector can acag+purdste
is limted by the | ength of the connector. The trend I n nodern

el ectronic devices i Acdomedmdy iy, niddt urs zatgerrersSpantsj et o f cthe poeseist

gffd In el ect ORI CES Sré¥ide PeThilp AW RPINRIG SPASSat s~ 0PSB &P
connector which incorporates power terminals in portions of
the connector previously unutilized for connecting purposes.

5 Another object of the present invention to provide
a new and improved board-to-board connector assembly having
a male connector component and a female connector component,
the male connector component having two elongated connector
housing bodies interconnected at opposing ends, the female

i0 connector component having two elongated connector housing
bodies interconnected at their opposing ends, the
interconnection being accomplished by way of intercohnecting
bridging members which include power connections formed
therein.

15 A still further object of the present invention is
to provide a board-to-board surface mount connector having
male and female dual interengaging connector hbusings, the
male and female dual connector housings being interconnected
by transverse spacer members, the spacer members including at

20 least one power lead extending therefrom and at least one
power receptacle disposed therein, the power 1lead and
receptacle engaging each other in electrical contact when the
male and female dual connector housings are interengaged.

Summary Of The Invention
25 The present invention is directed to a board-to-

board connector which overcomes the above-mentioned
shortcomings of the prior art and which offers an improvement
over the prior art by integrating a power connector into a
circuitrxzconnector, thereby increasing the space available on

30 circuit boards for either additional circuitry or for a
reduction in size of the circuit board
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these circuit boards, the possibility of either decreasing the size of the
el ectronic device or adding other circuitry beneficially increase.
Heret of ore, the power supplied to the various circuit boards in electronic
devi ces has been acconplished through separate power |eads. These powafenr
| eads have utilized separate power connectors where two power | eads-2i¢ sc
hel d wi thin connector housings and engaged together. These power | eads
requi re separate conneciaréne ancimeissl apeatp ofathabpresent eirrention and

circuit boards._.o ronl Vi CeS. n ter L V. [ L.¢cal
termnal s hav%nbfgg?o%t%%ln?%e&lf or o?ﬁrg?zgﬁg‘{%%gﬁ' eg]ct):nwggr]; g?%ﬁngsghé‘&g\%‘r, e
to the trend topupyedni feand-tarkiaard eonnegtoncaeserbhy nansludes Be dual

utilized in plug housing assembly and a dual receptacle housing assembly.

5 The plug housing assembly has two male connector housings

disposed generally parallel to each other and joined together

at the opposing ends of the housings by spacers, or bridging

pieces integrally formed with the male connector housings.

The receptacle housing assembly has two female connector

10 housings disposed in a spaced-apart, parallel relationship and

joined together at opposing ends by like integral spacer

members that maintain the alignment of both the plug and

receptacle houéings for mounting purposes and also maintain

the alignment of the terminal tails. One or more power leads

15 are disposed in one set of the spacer members and include

corresponding contact blades which project therefrom. These.

contact blade include solder tail portions extending out from

the spacer members and into contact with power circuitry as a

circuit board. A 1like number of power receptacles are

20 disposed in the opposing spacer members and include blade-

engaging contacts, also with solder tails that engage power
circuitry on an opposing circuit board.

In another principal aspect of the present invention

and in accordance with a second embodiment, the improved

25 board-to-board connector assembly includes a pair of opposing

male and female dual connector assemblies, each of the male

and female connector assemblies having two elongated housing

portions arranged in a spaced-apart, parallel fashion, with

each housing portion having a plurality of electrical

30 terminals disposed therein on opposing surfaces thereof. The

electricél terminals of the male and female connector

assemblies engage each other when the connector assemblies are

interengaged with each housing portion having engagement

3
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order to achieve the power/ground function. The present invention provides
benefits over the prior art practice of utilizing separate circuitry and
power connectors by providing a connector which has one or nore

power - connecti ng portions I nt egrated t herew t h, t hus perm t t PATENT he
consol idati on of power connections into a circuitry connection, 2@%+217 SG
therefore resulting in a beneficial saving of space in an el ectronic device
circuitry boarethbeis chispdsed vnl toppesiofly edrds r veceivedi sighdroprecessess
i n conputers, ﬁﬂ@ e | [ ﬁ%?. : i i
permts the &%E 0 Eﬁg%gééggnggﬁi ose pItc ?Fgﬁéghgggagﬁgﬁgtmﬁ%ﬁﬂgr?ﬁ?gd
circuit boar @&ngasfui ePRgshngh engdsr epf. the housing. The spacer members

interconnect the housings of the male and female connector

5 assemblies together and contain complementary, interengaging
power components such that, upon mating the male and female
connectors,.the connector assembly not only connects signal
circuitry, but also power circuits of the opposing circuit
boards together.

10 These and other objects, features and advantages of
the present invention will be clearly understood through a
consideration of the following detailed description.

5
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3 Accordingly, it is a general object of the present invention to provide a
new and i nproved boar d-t o- board connector which incorporates power
termnals in portions of the connector previously unutilized for connecting

pur poses.

Anot her object of the present invention to provide a new anshrent

| nproved board-to-board connector assenbly having a mal e connectorgg-217 sg
conponent and a fenal e connector conponent, the mal e connector conponent

having two el ppiafedeeepiption bFugheqDratiie®s nt erconnected at opposi ng
ends, the female connectgr,gonpOREnl HEVNY #3P1 & ORYHSEh SOI YL QLr SN

10

15

20

25

reference will be made to the attached drawing wherein like
reference numerals identify like parts and wherein:

FIG. 1 is a perspective view of one embodiment of a
connector assembly constructed in accordance with the
principles of the present invention in place upon two opposing
circuit boards;

FIG. 2 is a cross-sectional view of one of the
spacer members of one connector component of the connector
assembly of FIG. 1 taken along 1lines 2-2 thereof and
illustrating the powér contact blade;

FIG. 3 is a cross-sectional view of another spacer
member of the other connector component of the connector
assembly of FIG. 1 taken along 1lines 3-3 thereof and
illustrating the power contact bladé—engaging receptacle;

FIG. 4 is a perspective view of another embodiment
of a connector assembly constructed in accordance with the
principles of the present invention wherein the spacer members
which carry the power leads are formed separately from the
circuitry connector housings and illustrated in place on a
circuit board; and,

FIG. 5 is a perspective exploded view of the
connector assembly of FIG. 4 illustrating how the spacer
members interengage with their associated connector housings.
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bodi es I nt er connect ed at their opposi ng ends, t he

I nt erconnecti on bei ng acconplished by way of interconnecting bridging

. menbers which include power connections formed therein. A still further

obj ect of the present invention is to provide a board-to-board surfaggmmey
mount connector having male and fenal e dual interengagi ng connect g-217 s¢
housi ngs, the nmale and femal e dual connector housings being interconnected

by transversenagagqbtﬁambeﬁsmhhh@gygggggdnﬂﬁyaaiﬁdﬁﬁLmHng at | east one
pover | ead extend g g oL ol ald BhaL St e B0 L LRERY S5k ey spRaceh
contact when abeomﬂhecemquhnwhedpaﬁncdpmest@mIthslpgesane|umwmﬁngmga$
generally designated at 10 in FIG. 1 and, as illustrated, is
5 shown to interconnect a first circuit board 12 with an
opposing, second generally parallel circuit board 14. The two
circuit boards 12, 14 may be primary circuit boards for an
electronic device, or they may be modular circuit boards
containing increased performance circuitry.
10 The connector assembly 10 includes a plurality of
electrical terminals, generally indicated at 15, which extend
out from two opposing connector component assemblies 16 and 18
and which provide a means for connecting the connector
component assemblies 16, 18 to a plurality of corresponding
15 circuit board contact pads, or +traces (not shown) on
respective opposing circuit boards 12, 14 in order to connect
the circuits on one board 12 to their corresponding
counterpart circuits on the other board 14.
One connector component 16 is illustrated as a
20 female connector assembly while the other connector component
assembly 18 is illustrated as a male connector assembly. As
is known in the art, portions of the male connector assembly
18 are received within portions of the female connector
assembly 16 in order to effect a reliable connection between
25 the two connector assemblies 16, 18.
It can be seen that the female connector assembly 16
of the overall connector 10 of the present invention includes
a pair of elongated female housing members 20 having opposing
sidewalls 22, 24 and endwalls 26, 28 which cooperate to define
30 an interior opening, or receptacle 30. Each housing member 20
preferqbiy includes an interior pedestal 32 having generally
the same height as the sidewalls 22, 24. (FIGS. 1 & 5.) The
pedestal 32, as illustrated, has a generally elongated

i Sheet Has Been Reﬁaoed

Tl i



Summary OF The Invention The present invention is directed to a board-to-
board connector which overcones the above-nentioned shortcom ngs of
~the prior .art and which offers an inprovenent over the prior art by

i ntegrating a power connector into a circuitry connector, thereby PATENT
I ncreasi ng the space available on circuit boards for either additiggi@h7 se
circuitry or for a reduction in size of the circuit board 4 In one
princi pal aspeeictahgulamr etebox-1i%kel ishhapad and is spaced apart from the

housing sidewalls 22, 24 and endwalls 26, 28 by a
predetermined distance to define an interior channel, or space
36, that surrounds the pedestal 32 of each female housing
5 member 20 and that receives plug portions of their opposing
associated male housings members 60 as is known in the art.
Each female housing member 20 further contains a
plurality of electrically conductive terminals 38 disposed
therewithin and extending outwardly therefrom. The terminals
10 38 include contact portions 40 which are disposed along the
interior surfaces 33 of the pedestal 32 and tail portions 42
which extend outwardiy from the female housing member 20. The
terminal tail portions 42 penetrate through bases of the
female housing members 20 and extend outwardly adjacent the
15 bottom or side surfaces thereof for engagement with contact
traces (not shown) on the circuit board 14. The terminals 38
preferably are of a high density or close pitch.
As illustrated in FIG. 1, the dual female housing
members 20 are interconnected at their opposite ends by spacer
20 or bridging members 50 which extend for approximately the full
width of the housings 20 between the outermost sidewalls 22
thereof. The spacer members 50 are preferably identical in
shape with each other and preferably include mounting posts 54
which extend downwardly as shown in FIG. 3 and are received in
25 appropriately sized openings (not shown) formed in the circuit
board 14 to accurately position the connector assembly 16 on
the circuit board.
The spacer members 50 maintain the two female
housings 20 in a spaced-apart generally parallel relationship
30 and are formed from the same material as housings 20 such as
a convgnﬁional insulative, dielectric material like plastic
and preferably a high-temperature material such as liquid
crystal polymer (LCP).
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I n accordance with a first enbodi nent of the invention, an inproved

boar d-t o- board connector assenbly includes a dual plug housing assenbly and

a dual receptacle housing assenbly. The plug housing assenbly has two mal e

connector housi ngs di sposed generally parallel to each other and joi ned

t oget her at the opposing ends of the housings by spacers, or bridgin%

pieces integrally formed with the nal e connector housings. The reggp&%&@%

housi ng assenbly has two femal e connector housings disposed in a

ke i nt oqr al_Spacer moane s B B e R ol
I ke integral spacer nenbers at_ mai nt ai n e alignnent , 0 e

and recept acl RO MRS nodnt PAYe puiRFRLRY %hse&'%‘?ﬂ aleﬁreﬂﬁ'é'l"%ﬁ%

al i gnment of ¢dbwdtietivaapower! sermpals;, Mllastrstied catsFIGS. 1 and 3 as
blade~engaging contacts 52. Locating the power terminals in

5 the spacer portions of the connector assembly allows for the

use of high density, close pitch signal terminals with printed

circuit board modules requiring high current. The blade-

engaging contacts 52 are disposed in cavities 53 formed in the

body of the spacer members 50 and include opposing contact

10 portions 55 interconnected together at body portions 56 which
terminate in tail portions 57 that extend through
corresponding openings 58 formed in the circuit board 14. The
openings 58 are adjacent to power circuit leads 59 formed on
the circuit board and are connected thereto by conventional

15 soldering. The contact portions 55 of the blade contacts 52
may be configured to have particular engagement surfaces 90
formed thereon which resiliently engage a mating power
terminal 82 of the opposing connector assembly 18 to ensure
reliable electrical contact.

20 The blade-engaging contacts 52 may be inserted
into the spacer member cavities 53 after molding thereof as is
known in the art or they may be inserted into a spacer member
mold and the spacer member 50 molded around them, also as
known in the art. As illustrated in the embodiment of FIGS.

25 1-3, the spacers 50 may be integrally formed with the housings
20 so that the resulting female connector assembly. 16
constitutes a unitary structure or, as described below with
respect to FIGS. 5 and 6, may be separate members.

; In instances where the spacer members 50 are

30 integralf& formed with the female housing members 20, the
endwalls 26, 28 of the receptacles 30 abut the spacer members
50 and may be offset as illustrated in FIG. 1 to provide a
polarizing means, shown as notches 19 which receive like-
shaped protrusions 17 from counterpart male housing members 60

9
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are di sposed in one set of the spacer nenbers and include correspondi ng
contact bl ades which project therefrom These contact blade include sol der
tail portions extending out fromthe spacer nmenbers and into contact with
power circuitry as a circuit board. A |i ke nunber of power receptacles
are di sposed in the opposing spacer nenbers and include bl ade- engagi
contacts, also with solder tails that engage power circuitry on a@éugﬁf%@g
circuit board. In another princi pal aspect of the present invention an

accordance w 4 %r'a%@% LRI RN Hordgi IdHIMeRt RARBEt 4P XKk COTVEET 08
assenbly |ncludes a ai r qQf opposing mal e and fenmal e dual connector

assenbl i es, eREnthHe 8 FAFE YAt % ot i3 assenbl i es having two
el ongat ed h0u3|ng The male connector assembly 18 includes two
elongated male housing members 60, each having a pair of
5 protruding plugs, shown as elongated wall portions 62, 64

interconnected to a pair of endwalls 67, 68 at opposing ends

to define an overall rectangular plug associated with each

male housing member. The endwalls 67, 68 provide

reinforcement to the relatively thin plug walls 62, 64 and
10 further define the polarizing means as described above.

The protruding wall portions 62, 64 of the male
housing members define plugs that are received with the female
housing member receptacle channels 34. In this regard, each
such protruding wall portion 62, 64 contains a plurality of

15 spaced-apart cavities 70 formed in the inner surfaces of the
projecting walls 62, 64 which receive a 1like number of
electrically conductive terminals 74 therein. The terminals
74 include tail portions 75 which extend outwardly from the
housings 60 for engagement with contact traces (not shown) of

20 the circuit board 12. In order to facilitate insertion and
ensure reliable contact between pairs of opposing terminals,
the thickness of the protruding walls or plugs is slightly
less than the width of the female housing member channels 34
so that the plug terminals will reliably engage the female

25 housing member terminals within the receptacle channels 34.

The terminals of both of the housing members. are
preferably formed from a highly conductive material, such as
a phosphor bronze alloy and may be gold~plated. The terminals
may be get in the connector housing members by insert

30 molding,;i.e., positioning the terminals within a mold cavity
and inﬂecting plastic around them. In this regard, the
housing members may include openings 71 in their appropriate
sidewalls 62, 64 (FIG. 2) by which the terminals 74 may be

10
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portions arranged in a spaced-apart, parallel fashion, with each housing
poertion having a plurality of electrical termnals disposed therein on
opposi ng surfaces thereof. The electrical term nals of the male and fenale
connector assenblies engage each ot her when the connector assenblies are

I nt erengaged with each housing portion havi ng engagenent menber

di sposed on opposing ends received within recesses forned in separgg617 se
spacer nenbers havi ng engagenent mneans that engage opposing ends of the

housing.  The,RAGR I IdHANGP B ing Pkt éigse Of the mal e and
femal e connector . .

The male housing members 60 also include spacer, or

bridging members 80, located proximate to the endwalls 67, 68

of the housings 60. The spacer members 80 extend for

5 approximately the width of the male connector assembly 18

(FIG. 6) and, as illustrated in FIG. 2 accommodate one or

more power terminals including contact blades 82. The

contact blades 82 have so0lid and wide body portions 83 which

are received within cavities 84 of the spacer member body

10 portions. Tail portions 85 extend through the base of the

spacer members 80 as shown and are received within openings 86

of the circuit board 12 where they are connected to power

circuits 59 in a customary fashion, such as by soldering. The

contact blades 82 preferably have a length (or height) that

15 corresponds to the depth of the spacer member cavities 53 and

is sufficient to project into reliable engagement with the
blade-engaging contacts 52 of the female component 20.

As shown in FIGS. 1-3, the spacer members 50, 80 may

be integrally formed with their corresponding associated

20 circuit connector housings to form two unitary assemblies 16,

18 which interengage each other. However, the spacer members

which include the power connecting components may also be

separately formed as shown in the assembly 200 of FIGS. 4 and

5 . In FIGS. 4 and 5 , it can be seen that the connector

25 assembly 200 includes two male or plug connector components

202, each of which contains a plurality of conductive

terminals 204 with corresponding soldering tails 206. The

connector components 202 are interconnected by separate spacer

208 whicb have engagement means, such as the T-shaped slots

30 210 illustrated that receive corresponding T-shaped engagement
lugs 212 extending from the endwalls of the connector
components 202, Other than the separate spacer 208,

connector assembly 200 is identical to component 18.

11
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assenbl i es together and contain conplenentary, interengagi ng power
cenponents such that, upon mating the male and fenal e connectors, the
~connector assenbly not only connects signal circuitry, but also power
circuits of the opposing circuit boards together. These and ot her objects,
features and advantages of the present invention wll be clearly und QPd
t hrough a consideration of the follow ng detail ed description. & ff%G
Description O The Draw ngs

Finally, although the blades 82 of the power
contacts are shown with their planes generally parallel to the
axes of spacer members 80, they could be rotated 90° so that
their planes are generally perpendicular to the axes of spacer

5 members 80. Of course, the blade engaging contacts 52 would
also be rotated 90°. _

While the particular embodiments of the invention
have been described above, it will be apparent to those
skilled in the art that changes and modifications may be made

10 therein without departing from the invention in its broader
aspects, and, therefore, the aim of the appended claims is to
cover all such changes and modifications as fall within the
true spirit and scope of the invention.

12
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In the course of the follow ng detail ed description reference wll be nade
to the attached drawi ng wherein_lLike reference nunerals identify |like parts
and wherein: FIG 1 is a perspective view of one enbodi ment of a connector -
assenbly constructed in accordand@ﬁﬁh«hﬂuﬁbmﬁi lagidpl es of the present

i nvention in place upon two opp05| H m rds FIG 2is a PATENT

cross-sectional view of one of the of one connect Olgg~-217 SG

conponent of the connector assenbly o taken along lines 2-2 thereof

and illustratéengritse power contact blade FIG. 3is a cross sectional view
of another spacer nenber of_the other conne onent, t he coqpector
1. A connector assem ly fi&?) or 1n erconnec ing a

pair of spaced apart, generally parallel circuit members
(12,14), the assembly comprising: interengageable plug
5 connector (18) and receptacle connector (16) components, the
plug connector component (18) including a pair of plug
connector housings (60) arranged in a spaced-apart
relationship and being interconnected at opposite ends by
first bridging portions (80) of generally equal length, the
10 receptacle connector component (16) including a pair of
receptacle connector housings (20) arranged in a spaced-apart
relationship and being interconnected at opposite ends by
second bridging portions (50) of generally equal length, said
plug - and receptacle component housings each including a
15 plurality of electrically conductive terminals (74,38) secured
therein, each terminal having a corresponding tail portion
(15) for interconnection to a respective circuit of one of
said circuit members, the first and second bridging portions
(80,50) 1including at 1least one pair of complementary
20 interengaging power terminals (82,52), the pair of power
terminals including a first power terminal (82) and a second
power terminal (52), said first power terminal extending from
one (80) of said first and second bridging portions and a
power terminal cavity (53) disposed in another of said first
25 and second bridging portions which opposes said one of said
first and second bridging portions, the power terminal cavity
(53) including said second power terminal (52) disposed
therein, whereby upon mating said plug and receptacle
components (18,16), said terminals (38,74) of said plug and
30 receptaclé components engage each other and said first power
terminal (82) and second power terminal (52) engage each other
to thereby transmit electrical power between said opposing
circuit members: (12,14).

&
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asseﬁbly of FIG 1 taken along lines 3-3 thereof and illustrating the power

contact bl ade-engaging receptacle; FIG 4 is a perspective view of anot her

~enbodi nent of a connector assEiidBhyet HasBeki Replaeadd | N accordance with the

principles of the present inve Niﬂ lnl he spacer nenmbers which carry
boar d;

t he power |eads are forned sep e circuitry connector h S
and illustrated in place on a circul and, FIG 5 is a pergggggiﬁgg

expl oded vi ew of the connector assenbly of FIG 4 illustrating how the
spacer nenbers interenggge WHd ¢Hehéctss 05586RH1$0ABCERPINRASINGaim 1,

wherein said first and second bridging portions (80,50) are

integrally formed with said plug and receptacle connector

housings (60,20), respectively, to define respective unitary
5 plug and receptacle connector components.

3. The connector assembly as defined in claim 1,
wherein said first and second bridging portions (80,50) are
formed separately from said plug and receptacle connector
housings (60,20) and said first and second bridging pieées.

10 include means (210,212) for engaging said plug and receptacle
connector housingé.

4. The connector assembly as defined in claim 3,
wherein said engagement means include notches (210) formed in
said first and second bridging pieces which receive engagement

15 members (212) disposed on said plug and receptacle connector
housings.

5. The connector assembly as defined in claim 1,
further including means for polarizing (17,19) said plug and
receptacle connector components to ensure said plug connector

20 housings engage said receptacle connector housings in a
predetermined orientation and so that said first and second
power terminals engage each other.

6. The connector assembly as defined in claim 5,
wherein said polarizing means includes slots (19) formed in at
25 least one of said plug and receptacle connector housings
(60,20) Whlch receive posts (17) extending from the other of
said two plug and receptacle connector housings.

14
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7 Description O The Preferred Enbodi nent A board-to-board connector
assenbly constructed in accordance with the principles of the present
invention is generally designated at 10 in FIG 1 and, as illustrated, is
shown to interconnect a first circuit board 12 with an opposi ng, second
generally parallel circuit board 14. The two circuit boards 12, 14 nma
primary circuit boards for an electronic device, or they may be nogglai7 se
circuit boards containing increased performance circuitry. The connector
assenbly 10 includes a pjurafrhéy cehnekeol’ agderAyTdi| def Dge@r 8hl ¥laim 1,

Indicated at ﬂ%egggghsgl esdecond power terminal (52) includes a pair of

spring arms (55) interconnected by a body portion (56).

8. The connector assembly as defined in claim 1,
5 wherein said first power terminal is a blade contact.

I ——
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Hll\l\\ I

15

* c L M s *



out from two opposi ng connect or—eoenponent assenblies 16 and 18 and which
provi de a neans for connecting the connector conponent assenblies 16, 18 to

a plurality of corresponding cird Beeo let pads, or traces (not
shown) on respective opposing cir 14 in order to connect the
circuits on one board 12 to their counterpart circuits ggipe
ot her board 14. One connector conponent 16 |s ITlustrated as a fengg17 sg
connector assenbly while the other connector conponent assenbly 18 is

illustrated as a mal e caonnectorspesenebyinebt oS mmlhﬂematééblepritﬂmné

of the nmale connec r assen% %g recgived gmth n, porti-ons_of # aced
femal e connecti®< e?T%’i“9 g °1¥ FSe%%ro xS rm%ﬂ'ﬁqﬂ g8 P&hte T ofP

bet ween apart, generally parallel circuit members (12,14), said second

connector including a pair of second dielectric housings (20),

5 each having a plurality of second electrically conductive

terminals (38) associated therewith each of which have a tail

portion (15) for attachment to a circuit member (14), said

pair of second housings being arranged in a spaced-apart

relationship and interconnected at opposite ends thereof by

10 second bridging portions (50) of generally equal length, said

second bridging portions having at least one second power

terminal (52) fixed théreih, said first connector comprising:

a first pair of dielectric housings (60) having a

plurality of first electrically conductive terminals (74)

15 associated therewith for mating with the plurality of second

terminals (38), said plurality of first terminals each having

a tail portion (15) for attachment to its respective circuit

member (12), said pair of first housings (60) arranged in a

spaced~-apart relationship for complementary mating with said

20 pair of second dielectric housings (20) and interconnected at

opposite ends thereof by first bridging portions (80) of

generally equal length, said first bridging portions including

at least one first power terminal (82) for mating with said

second power terminal (52), the first power terminal (82)

25 extending from one (80) of said first and second bridging

portions and a power terminal cavity (53) disposed in another

(50) of said first and second bridging portions which opposes

said one bridging portion (80), the power terminal cavity (53)

having the second power terminal (52) disposed therein, said

30 second péwer terminal including a contact portion (90),

whereby when said pair of first and second dielectric housings

(60,20) are interengaged, said pluralities of first and second

terminals (74,38) engage each other and said first power

E
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the two connector assenblies 16;—18—+t—ean—be-seen that the female
connector assenbly 16 of the ovgrall connector 10 of the present invention
“includes a pair of elongated fe H ° ers 20 havi ng opposi ng

sidewal I s 22, 24 and endwal | s 26 fMperate to define an interior
openi ng, or receptacle 30. Each 20 preferably include
interior pedestal 32 having generally the sane height as the sidewylyg7
24. (FIGS. 1 & 5.) The pedestal 32, as illustrated, has a generally

el ongat ed RN af82)0raR@Xshilie Rt Pkt forsPpses araidaild asedhd
power terminal engage each other to thereby transmit
electrical power between said opposing circuit members

(12,14).

— (1

5 10. The first connector as defined in claim 9,
wherein said first and second bridging pieces (80,50) are
integrally formed with said first and second connector
housings (60,20) to define respective unitary first and second

connectors (18,16).

10 11. The first connector as defined in claim 9,
wherein said first and second bridging pieces (80,50) are
formed separately from said first and second connector
housings (60,20) and said first and second bridging pieces
(80,50) include means (210,212) for engaging said pair of

15 first dielectric housings (60) and said pair of second

dielectric housings (20).

12. The first connector as defined in claim 11,
wherein said engagement means include notches (210) formed in
said first and second bridging pieces which receive engagement

20 members (212) disposed on said pair of first dielectric
housings (60) and said pair of second dielectric housings
(20).

13. The first connector as defined in claim 9,

further including means for polarizing (17,19) said first and

25 second connector components (18,16) to ensure said pair of
first diglectric housings (60) engage said pair of second
dielectric housings (20) in a predetermined orientation and so

that said first and second power terminals (82,52) engage each

pe

other. »
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housi ng sidewal | s 22, 24 and endwal TS 26, 28—by—a—predet erm ned di stance to
define an interior channel or quggbﬁgtHJslﬁ%tﬁmrounds t he pedestal 32 of

each femal e housi ng nmenber 20 and t “tig portions of their
- opposi ng associ ated nmal e housi ngs MEM
femal e housi ng nenber 20 further lity of electricall yPA‘I!ENI‘

s known in the art. Each
conductive termnals 38 di sposed therew thin and extending out vvar (]é/
therefrom The termnals 38 include contact portions 40 which are spos

along the interior surf c4es 3ﬁ%gf £l tp%?ﬁ'fe%to?n%é; d%ﬂheﬁorﬂrﬂ 01y SN

whi ch extend outwardly rom femae housi n e termna ta|I
portions 42 pdheredie satdupelerdadng #‘%nﬂ;erfﬂ-ﬁe 19dusinglwdebeSdotF ahlo)

extend outwar dogmddi abenhtt Nast one of said pairs of first and second
dielectric housings (60,20) which receive posts (19) extending
5 from the other of said pairs of first and second connector

housings.

15. The first connector as defined in claim 9,
wherein said second power terminal (52) includes a pair of
spring arms (55) interconnected by a body portion (56), the

10 spring arms (55) defining a slot which receives said first
power terminal (82) therein.
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bot tom or side surfaces thereof fur'engégenent'mnth contact traces (not
shown) on the circuit board.14Thi ~_.£§&ﬂ§_ m&B preferably are of a high
density or close pitch. As Illujl I ¢ 1, the dual femal e housing

menbers 20 are interconnected at e énds by spacer or bridging
menbers 50 which extend for appr full width of the hogstargs 20
between the outernost sidewalls 22 thereof The spacer nenbers §@-g{Esc
preferably identical in shape with each other and preferably include

nount i ng p9§ﬁ§T§ﬂc¥hbfh gyt 8hdceouppardly as shown in FIG 3 and are

recei ved |n-apmﬂﬂﬂT?ﬂzgf—Eﬁ—E%_ﬁ“Eﬁ S ) the circuit
board 14 t cSBREXEE! MOUNE, ReWITHRA &) i By *=the circuit
boar d.

A connector assembly (10) includes two interengaging plug
connector and receptacle'connector halves (16,18) with power
5 and circuitry terminals (52,82,38,74) integrated therein.
Each of the plug and receptacle connector halves (16,18)
include respective dual plug and receptacle housings (60,20)
spaced apart from each other in a substantially parallel
relationship. The dual connector housings (60,20) of the plug
10 and receptacle connector halves (16,18) are evenly spaced
apart by bridging pieces (50,80) which extend between the
connector housings to connect them together. ‘The bridging
pieces may either be integrally formed with the connector
housings (20,60) or they may be separately formed (208) from
15 the connector housings and include engagement members
(210,212) which engage the connector housings. The bfidging
pieces (50,80) have power terminals (52,82) disposed therein
so that the connector effects a connection not only between
signal circuits of the circuit boards, but also between power

20 circuits.
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The spacer menbers 50 maintain the two female housings 20 in a spaced-apart

general ly parallel relationship and are formed fromthe sanme nmaterial as

housi ngs 20 such as a conventional insulative, dielectric material |ike

i plastic and preferably a high-tenperature material such as liquid crystal
pol ynmer (LCP). 9 In an inportant aspect of the present invention, the

spacer nenbers 50 have integrated therewith electrically conductive power

termnals, illustrated in FIGS. 1 and 3 as
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bl ade; engagi ng contacts 52. Locating the power termnals in the spacer
portions of the connector assenbly allows for the use of high density,
clese pitch signal terminals with printed circuit board nodul es requiring
hi gh current. The bl ade- engagi ng contacts 52 are disposed in cavities 53
formed in the body of the spacer nenbers 50 and incl ude opposing contact
portions 55 interconnected together at body portions 56 which term nate
in tail portions 57 that extend through correspondi ng openi ngs 58
formed in the cf i4~bo 14. The openings 58 are adjacent to power
~circuit |é€ads 53E§E qd ngthe circuit bogrd and are connected thereto by
conventional soldering. The cofact porti®fis 55 of the blade contacts 52
may be configured to have particular engagesent surfaces 90

£
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formed thereon which resiliently engage a mating power term nal 82 of
t-he opposi ng connector assenbly 18 to ensure reliable electrical contact.
The bl ade- engagi ng contacts 52 may be inserted into the spacer nenber
cavities 53 after nolding thereof as is known in the art or they may be
inserted into a spacer nenber nold and the spacer nmenber 50 nol ded around
them also as known in the art. As illustrated in the enbodi nent of FIGS.
- 1-3, the 50 y be integrally forned with the housings 20 so that
t he resulifilﬁ(zka. connector assenbly 16 constitutes a unitary structure
or, as described below with respect to FIGS. 5 and 6, nmay be separate
menbers. In instances where_ the spacer nenbers 50 are

FIG. 5
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|ntegrally formed wth the femal e housi ng nenbers 20, the endwallsq%ggq—‘f }
of the receptacles 30 abut the spacer nenbers 50 and may be of fset ‘as
ilYustrated in FIG 1 to provi de a pol ari zi ng neans, shown as notches 19

whi ch receive |like- shaped protrusions 17 fromcounterpart nale housing
menbers 60 In order to ensure a proper orientation between the circuits

‘of the two circuit boards 12 and 14. Thelpal e connector assenbly 18

i ncl udes two el ongat ed nal e housi ngsPEobETeABfoneach having a pair of
protrudi ng plugs, shown as elongated wall portions 62, 64

SURFACE MOUNT CONNECTOR WITH INTEGRATED POWER IL.EADS

Background Of The Invention

The present invention relates generally to
electrical connectors, and more particularly, to an improved
surface mount board-to-board connector having power leads
integrated with the connector.

Board-to~board connectors for electrically
connecting a pair of parallel circuit boards or members are
well known in the art. These board-to-board connectors
typically utilize two opposing connector components mounted to
respective opposing surfaces of the circuit boards and which
project away from the circuit board mounting surfaces. One of
the connector components is a male member and includes a plug
member, while the other of the two connector components is a
female member and includes a receptacle. The male plug member
fits into the female receptacle in order to connect the two
circuit boards together.

Board-to-board connectors further include a series
of electrical terminals disposed in the two interengaging male
and female connector components which contact each other when
the male menber is fitted into the female receptacle. These
terminals have tail portions which extend out from the
bottom or sides of the connector for subsequent positioning
the;egf.eltyer through holes in the circuit board or for
engaging a like number of electrical contact pads, or traces,
formed on the surfaces of the respective circuit boards and
are subsequent}y' soldered thereto. This latter mounting
method is refef?ed:tq in the ért'aS-surfaCe mounting.
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i nterconnected to a pair of endwalls 67, 68 at opposing ends to define an
overal |l rectangul ar plug associated with each male housing nenber.

-The endwalls 67, 68 provide reinforcenent to the relatively thin plug
wal I's 62, 64 and further define the polarizing neans as descri bed above.
The protruding wall portions 62, 64 of the mal e housing nmenbers define
plugs that are received with the femal e Rousi ng nenber receptacle channels
34. In this regard, eate so6htacot tedminaladl lopostr8act2 mdithtc OhdKEdStS-

o ural 1Y OlpchF RSARRAKLERRS, {00h8! T 1hdle 4 SHELESERrS alde

conducti ve ttdws ndihe dunter epfi. cThouitenithalts a7 sunfaasienount ponnechser 75

whi ch ext end Yt Myodd€E 188 1imited by the length of the connector.
The trend in modern -electronic devices 1is toward
miniaturization. Space on circuit boards used in electronic
devices is at a premium, and whenever space is opened up on
these circuit boards, the possibility of either decreasing the
size of the electronic device or adding other circuitry
beneficially increase.

Heretofore, the power supplied to the various
circuit boards in electronic devices has been accomplished
through separate power leads. These power leads have utilized
separate power connectors where two power leads are held
within connector housings and engaged together. These power
leads require separate connectors, and hence take up valuable
space on the circuit boards of electronic devices. In the
alternative, identical terminals have been utilized for both
signal and power/ground. Héwever, due to the trend towards
miniaturization, many of these terminals must be utilized in
order to achieve the power/ground function. -

The present invention provides benefits over the
prior art practice of utilizing separate circuitry and power
connectors by providing a connector which has one or more
power-connecting portions integrated therewith, thus
permitting the consolidation of power connections into a
circuitry connection, and therefore resulting in a beneficial
saving of space in an electronic device circuitry board. As
operating voltages of electronic devices drop, such as in
computers, the operating current increases. _ The present
invention permlts the use of hlgh density, close pitch signal
terminals with prlnted c1rcu1t boards requlrlng hlgh current.

This is the replacement sheet
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12
housi ngs 60 for engagenent with contact traces (not shown) of the circuit
board 12. In order to facilitate insertion and ensure reliable contact
~between pairs of opposing termnals, the thickness of the protruding walls
or plugs is slightly less than the width of the fenmal e housi ng nenber
channels 34 so that the plug termnals will reliably engage the fenale
housi ng menber termnals within the recedtacle channels 34. The term nals

of both of the housi ngceerxikdmgylyre ifr diseraalgendminmbifacamat Hilghlpresent
conducti ve Hedlon SPEH o@icﬁé‘oaphﬂéwbr € ; Al @¥%eand @&’aflf-to-boar%
gol d-pl ated. The term nal s may be set 1n the connector housing nenbers by
i nsert nol deggnecter, widsih i otorparatesrPovRr storrhnales Ay Pahdans af
injecting thleAHdnhedtdNdANEBus1y kbl iR fbr Id¥hnecting purposes.

Another object of the present invention to provide
a new and improved board-to-board connector assembly having
a male connector component and a female connector component,
the male connector component having two elongated connector
housing bodies interconnected at opposing ends, the female
connector component having two elongated connector housing
bodies interconnected at their opposing ends, the
interconnection being accomplished by way of interconnecting
bridging members which include power connections formed
therein.

A still further object of the present invention is
to provide a board-to-board surface mount connector having
male and female dual interengaging connector housings, the
male and female dual connector housings being interconnected
by transverse spacer members, the spacer members including at
least one power lead extending therefrom and at least one
power receptacle disposed therein, the poWer lead and
receptacle engaging each other in electrical contact when the
male and female dual connector housings are interengaged.

Summary Of The Invention
The present invention is directed to a board-to-

board connector which overcomes the above-mentioned
shortcomings of the prior art and which offers an improvement
over the prior art by integrating a power connector into a
circuitry connector, thereby increasing the space available on
circuit boards for either additional circuitry or for a
reduction in size of the circuit board

This is the replacement sheet
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housi ng nmenbers may i nclude openings 71 in their appropriate sidewalls 62,
64 (FIG 2) by which the termnals 74 may be held in the nold cavity
duri ng manufacture. The mal e housi ng nmenbers 60 al so i nclude spacer, or
“bridging nmenbers 80, |ocated proximate to the endwalls 67, 68 of the

i housi ngs 60. The spacer menbers 80 extend for approximately the wi dth
“of the male connector assenbly 18 (FIG ) and, as illustrated in FIG 2
acconmodat e one or NDIR M¥RIrindKidll RApedtolfUgh8gpEoséRtt iklatietor®and

The contactigl%%%%rg%ng%V%f%Hig ?995%‘%%Q%%¥ﬁé%€tAP”éh§31%QL%%ion, an
improved board-to-board connector assembly includes a dual
plug housing assembly and a dual receptacle housing aésembly.
The plug housing assembly has two male connector housings
disposed generally parallel to each other and joined together
at the opposing ends of the housings by spacers, or bridging
pieces integrally formed with the male connector housings.
The receptacle housing assembly has two female connector
housings disposed in a spaced-apart, parallel relationship and
joined together at opposing ends by like integral spacer
members that maintain the alignment of both the plug and
receptacle housings for mounting purposes and also maintain
the alignment of the terminal tails. One or more power leads
are disposed in one set of the spacer members and include
corresponding contact blades which project therefrom. These
contact blade include solder tail portions extending out from
the spacer members and into contact with power circuitry as a
circuit board. A like number of power receptacles are
disposed in the opposing spacer members and include blade-
engaging contacts, also with solder tails that engage power
circuitry on an opposing circuit board.

In another principal aspect of the present invention
and in accordance with a second embodiment, the improved
board-to-board connector assembly includes a pair of opposing
male and female dual connector assemblies, each of the male
and female connector assemblies having two elongated housing
portions arranged in a spaced-apart, parallel fashion, with
each housing portion -having a plurality of electrical
terminals disposed therein on opposing surfaces thereof. The
electrical terminals of the male and female connector
assemblies engage each other when the connector assemblies are
interengaged with each housing portion having engagement

This is the replacement sheet
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are received within cavities 84 of the spacer nenber body portions. Tai
portions 85 extend through the base of the spacer nmenmbers 80 as shown and
ar’e received within openings 86 of the circuit board 12 where they are
connected to power circuits 59 in a customary fashion, such as by

- sol dering. The contact bl ades 82 preferably have a Iength (or height) that
corresponds to the depth of the.spacer pBnber cavities 53 and is sufficient
to project memberal ididposadaganopposiing tdredd| rdeetngagighiont vedes s of

thefomel e GRIRAICIL 2o £t 8NULLD el 1L o ABAEERAIRTREL S Wha €0

may be integra orrespon I'Ng ass ra circurt
connect or h@éliglamgs oppéoingt wandsni @ fir hes skomwsing. 16, Tll@ weackr menkexsige

each other. ;HRWRYRIndJe SPACREUEEBAESE ©f the male and female connector
assemblies together and contain complementary, interengaging
power components such that, upon mating the male and female
connectors, the connector assembly not only connects signal
circuitry, but also power circuits of the opposing circuit
boards together.
These and other objects, features and advantages of
the present invention will be clearly understood through a
consideration of the following detailed description.

This is the reptacement sheet
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whi ch include the power connecting conponents may al so be separately forned
as shown in the assenbly 200 of FIGS. 4 and 5. In FIGS. 4 and 5, it can
be seen that the connector assenbly 200 ihnhcludes two nale or plug connector
- conponents 202, each of which contains a plurality of conductive term nals
204 with corresponding soldering tails 206. The connector components 202
~are interconnected by separate spacer 208 which have engagenment means, such

as the T-shg gﬂéfsbeggr2h@1bhlQggmhbemrbh&hg$ecelve correspondi ng T-shaped

component's | 202. - - thy Be"Ppuptb PR e Ry g adoi GRT MR pkien

assenbl y 20veiferencet wddll te qmaderiemtthg. attached drawing wherein llke
reference numerals identify like parts and wherein:

FIG. 1 is a perspective view of one embodiment of a
connector assembly constructed in accordance with the
principles of the present invention in place upon two opposing
circuit boards;

FIG. 2 is a cross-sectional view of one of the
spacer members of one connector component of the connector
assembly of FIG. 1 taken along 1lines 2-2 thereof and
illustrating the power contact blade;

FIG. 3 is a cross-sectional view of another spacer
member of the other connector component of the connector
assembly of FIG. 1 taken along 1lines 3-3 thereof and
illustrating the power contact blade-engaging receptacle;

FIG. 4 is a perspective view of another embodiment
of a connector assembly constructed in accordance with the
principles of the present invention wherein the spacer members
which carry the power leads are formed separately from the
circuitry connector housings and illustrated in place on a
circuit board; and,

FIG. 5 1is a perspective exploded view of the
connector assembly of FIG. 4 illustrating how the spacer
members interengage with their associated connector housings.
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12 Finally, although the blades 82 of the power contacts are shown with
their planes generally parallel to the axes of spacer nenbers 80, they
could be rotated 90 so that their planes are generally perpendicular to the
axes of spacer nenbers 80. O course, the bl ade engagi ng contacts 52 would
al so be rotated 90. Wiile the particul ar enbodi nents of the invention have
been descri bed above, it will be apparent to those skilled in the art that

changes and peedirfiiptdidrons mme re-amde-ddhamicamdritout departing fromthe

invention in its broa?Frboard-to-board connector assembly constructed in
accordance with the principles of the present invention is
generally designated at 10 in FIG. 1 and, as illustrated, is
shown to interconnect a first circuit board 12 with an
opposing, second generally parallel circuit board 14. The two
circuit boards 12, 14 may be primary circuit boards for an
electronic device, or they may be modular circuit boards
containing increased performance circuitry.

The connector assembly 10 includes a plurality of
electrical terminals, generally indicated at 15, which extend
out from two opposing connector component assemblies 16 and 18
and which provide a means for connecting the connector
component assemblies 16, 18 to a plurality of corresponding
circuit board contact pads, or traces (not shown) on
respective opposing circuit boards 12, 14 in order to connect
the circuits on one board 12 +to their corresponding
counterpart circuits on the other board 14.

One connector component 16 is illustrated as a
female connector assembly while the other connector component
assembly 18 is illustrated as a male connector assembly. As
is known in the art, portions of the male connector assembly
18 are received within portions of the female connector
assembly 16 in order to effect a reliable connection between
the two connector assemblies 16, 18.

It can be seen that the female connector assembly 16
of the overall connector 10 of the present invention includes
a pair of elongated female housing members 20 having opposing
sidewalls 22, 24 and endwalls 26, 28 which cooperate to define
an interior opening, or receptacle 30. Each housing member 20
preferably includes an interior pedestal 32 having generally
the same height as the sidewalls 22, 24. (FIGS. 1 & 5.) The
pedestal 32, as illustrated, has a generally elongated

This is the replacement sheet
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aspects, and, therefore, the aimof the appended clains is to cover al
such changes and nodifications as fall wthin the true spirit and scope of
t e i nventi on. 13 CLAIMS: 1. A connector assenbly (10) for

i nterconnecting a pair of spaced apart, generally parallel circuit nenbers
(12, 14), the assenbly conprising: interengageable plug connector (18) and
receptacl e connector (16) conponents, thg plug connector conponent (18)

i ncluding a ddarfuldtld or box~like shape, and is spaced apart from the
housing sidewalls 22, 24 and endwalls 26, 28 by a
predetermined distance to define an interior channel, or space
36, that surrounds the pedestal 32 of each female housing
member 20 and that receives plug portions of their opposing
associated male housings members 60 as is known in the art.

Each female housing member 20 further contains a
plurality of electrically conductive terminals 38 disposed
therewithin and extending outwardly therefrom. The terminals
38 include contact portions 40 which are disposed along the
interior surfaces 33 of the pedestal 32 and tail portions 42
which extend outwardly from the female housing member 20. The
terminal tail portions 42 penetrate through bases of. the
female housing members 20 and extend outwardly adjacent the
bottom or side surfaces thereof for engagement with contact
traces (not shown) on the circuit board 14. The terminals 38
preferably are of a high density or close pitch.

As illustrated in FIG. 1, the dual female housing
members 20 are interconnected at their opposite ends by spacer
or bridging members 50 which extend for approximately the full
width of the housings 20 between the outermost sidewalls 22
thereof. The spacer members 50 are preferably identical in
shape with each other and preferably include mounting posts 54
which extend downwardly as shown in FIG. 3 and are received in
appropriately sized openings (not shown) formed in the circuit
board 14 to accurately position the connector assembly 16 on
the circuit board.

The spacer members 50 maintain the two female
housings 20 in a spaced-apart generally parallel relationship
and are formed from the same material as housings 20 such as
a conventional insulative, dielectric material like plastic
and preferably a high~temperature material such as liquid
crystal polymer (LCP).

This is the replacement sheet
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connector housi ngs (60) arranged in a spaced-apart relationship and
bei ng interconnected at opposite ends by first bridging portions (80) of
generally equal |ength, the receptacle connector conponent’ (16) including a
pair of receptacle connector housings (20) arranged in a spaced-apart

rel ati onship and being interconnected at opposite ends by second bridging
portions (50) of generally equal |ength, gsaid plug and receptacl e conponent
housi ngs each including a plurality of eTectrically conductive term nals

(15) for i nt er connect MhfoapbEEEhER cp@lt Mk RntCbtERRRT L AGehRLLnE S O

member s, thépRicest mewberson?0 bhawg ndnpedriased (Bbeseyithclelkrelrical ast

one pair of LAMRIRTRA Yler terminals, illustrated in FIGS. 1 and 3 as
blade-engaging contacts 52. Locating the power terminals in
the spacer portions of the connector assembly allows for the
use of high density, close pitch signal termina;s with printed
circuit board modules requiring high current. The blade-
engaging contacts 52 are disposed in cavities 53 formed in the
body of the spacer members 50 and include opposing contact
portions 55 interconnected together at body portions 56 which
terminate in tail portions 57 that extend through
corresponding openings 58 formed in the circuit board 14. The
openings 58 are adjacent to power circuit leads 59 formed on
the circuit board and are connected thereto by conventional
soldering. The contact portions 55 of the blade contacts 52
may be configured to have particular engagement surfaces 90
formed thereon which resiliently engage a mating power
terminal 82 of the opposing connector assembly 18 to ensure
reliable electrical contact. '

The blade-engaging contacts 52 may be inserted
into the spacer member cavities 53 after molding thereof as is
known in the art or they may be inserted into a spacer member
mold and the spacer member 50 molded around them, also as
known in the art. As illustrated in the embodiment of FIGS.
1-3, the spacers 50 may be integrally formed with the housings
20 so that the resulting female connector assembly 16
constitutes a unitary structure or, as described below with
respect to FIGS. 5 and 6, may be separate members.

In instances where the spacer members 50 are
integrally formed with the female housing members 20, the
endwalls 26, 28 of the receptacles 30 abut the spacer members
50 and may be offset as illustrated in FIG. 1 to provide a
poclarizing means, shown as notches 19 which receive like-
shaped protrusions 17 from counterpart male housing members 60

This is the replacement shae
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i nterengagi ng power termnals (82,52), the pair of power termnals
including a first power termnal (82) and a second power term nal (52),
said first power termnal extendi'ng fromone (80) of said first and second
bridgi ng portions and a power terminal cavity (53) disposed in another of
said first and second bridging portions which opposes said one of said
first and second bridging portions, thd@ower termnal cavity (53)

i ncludi ng said second power term nal (52) disposed therein, whereby upon

mating sai d; pl e At GGEIAC| £ SPIPOPEHE PekdSt 160  bEtI8eh etRENBLEc(38s74)
of said plug and receptacl e conponents_engage each other and said first
pover ter nifal thS Ve RLERBhPIRERF 12r#%at4(52) engage each other to

thereby transmit el ectié CahaD@Wetohabweor Saisdempilysi B includes two
elongated male housing members 60, eaéh having a pair of
protruding plugs, shown as elongated wall portions 62, 64
interconnected to a pair of endwalls 67, 68 at opposing ends
to define an overall rectangular plug associated with each
male housing member. The endwalls 67, 68 provide
reinforcement to the relatively thin plug walls 62, 64 and
further define the polarizing means as described above.

The protruding wall portions 62, 64 of the male
housing members define plugs that are received with the female
housing member receptacle channels 34. In this regard, each
such protruding wall portion 62, 64 contains a plurality of
spaced-apart cavities 70 formed in the inner surfaces of the
projecting walls 62, 64 which receive a like number of
electrically conductive terminals 74 therein. The terminals
74 include tail portions 75 which extend outwardly from the
housings 60 for engagement with contact traces (not shown) of
the circuit board 12. In order to facilitate insertion and
ensure reliable contact between pairs of opposing terminals,
the thickness of the protruding walls or plugs is slightly
less than the width of the female housing member channels 34
so that the plug terminals will reliably engage the female
housing member terminals within the receptacle channels 34.

The terminals of both of the housing members are
preferably -formed from a highly conductive material, such as
a phosphor bronze alloy and may be gold-plated. The terminals
may be set in the connector housing members by insert
molding, i.e., positioning the terminals within a mold cavity
and injecting plastic around them. In this regard, the
housing members may include openings 71 in their appropriate
sidewalls 62, 64 (FIG. 2) by which the terminals 74 may be
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circuit nmenbers (12, 14). 14 2. The connector assenbly as defined in
claim1, wherein said first and second bridging portions (80,50) are
integrally formed with said plug and receptacl e connector housings (60, 20),
respectively, to define respective unitary plug and receptacl e connector
conponents. 3. The connector assenbly as defined in claim1l, wherein said
first and second bridging portions (80, Eﬁ) are fornmed separately from said
pl ug and receptacl e connector

held in the mold cavity during manufacture.

The male housing members 60 also include spacer, or
bridging members 80, located proximate to the endwalls 67, 68
of the housings 60. The spacer members 80 extend for
approximately the width of the male connector assembly 18
(FIG. 6) and, as illustrated in FIG. 2 accommodate one or
more power terminals including contact blades 82. The
contact blades 82 have solid and wide body portions 83 which
are received within cavities 84 of the spacer member body
portions. Tail portions 85 extend through the base of the
spacer members 80 as shown and are received within openings 86
of the circuit board 12 where they are connected to power
circuits 59 in a customary fashion, such as by soldering. The
contact blades 82 preferably have a length (or height) that
corresponds to the depth of the spacer member cavities 53 and
is sufficient to project into reliable engagement with the
blade-engaging contacts 52 of the female component 20.

As shown in FIGS. 1-3, the spacer members 50, 80 may
be integrally formed with their corresponding associated
circuit connector housings to form two unitary assemblies 16,
18 which interengage each other. However, the spacer members
which include the power connecting components may also be
separately formed as shown in the assembly 200 of FIGS. 4 and
5 . In FIGS. 4 and 5 , it can be seen that the connector
assembly 200 includes two male or plug connector components
202, each of which contains a plurality of conductive
terminals 204 with corresponding soldering tails 206. The
connector components 202 are interconnected by separate spacer
208 which have engagement means, such as the T-shaped slots
210 illustrated that receive corresponding T-shaped engagement
lugs 212 extending from the endwalls of the connector
components 202. Other than the separate spacer 208,
connector assembly 200 is identical to component 18.
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housi ngs (60, 20) and said first and second bridgi ng pieces include neans
(210, 212) for engagi ng said plug and receptacle connector housings. 4. The
connector assenbly as defined in claim3, wherein said engagenent neans '

i ncl ude notches (210) fornmed in said first and second bridgi ng pi eces which
recei ve engagenent nenbers (212) disposed on said plug and receptacle
connector housings. 5. The connector asgd@nbly as defined in claim]l,
further including means for polarizing (17,19) said plug and receptacle

connect or conponents tOrgASYL, SAHEHY CQRRECHDEABE U NYS FENEIRE € porried
receptacl e con,gec%or hé)us in Sw'irt]:hat fae et gufln ged Oélgfiatlé)l[laﬂ‘lgl 59 ttrt\l%t
said first QAU-RELD ir planes generally p
axes of spacer members 80, they could be rotated 90° so that
their planes are generally perpendicular to the axes of spacer
members 80. Of course, the blade engaging contacts 52 would
also be rotated 90°.

While the particular embodiments of the invention
have been described above, it will be apparent to those
skilled in the art that changes and modifications may be made
therein without departing from the invention in its broader
aspects, and, therefore, the aim of the appended claims is to
cover all such changes and modifications as fall within the

true spirit and scope of the invention.
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power term nals engage each other. 6. The connector assenbly as defined in
claim5, wherein said polarizing neans includes slots (19) forned in at

| east one of said plug and receptacle connector housings (60,20) which
receive posts (17) extending fromthe other of said two plug and receptacle
- connector housings. 15 7. The connector assenbly as defined in claim1,
- wherein said second power term nal (52)i3ncludes a pair of spring arms (55)
i nt erconnected by a body portion (56).

CIAIMS:

1. A connector aésembly (10) for interconnecting a
pair of spaced apart, generally parallel circuit members
(12,14), the assembly -comprising: interengageable plug
connector (18) and receptacle connector (16) components, the
plug connector component (18) including a pair of plug
connector housings (60) arranged in a spaced-apart
relationship and being.interconnected at opposite ends by
first bridging portions (80) of generally equal length, the
receptacle connector component (16) including a pair of
receptacle connector housings (20) arranged in a spaced-apart
relationship and being interconnected at opposite ends by
second bridging portions (50) of generally equal length, said
plug and receptacle component housings each including a
plurality of electrically conductive terminals (74,38) secured
therein, each terminal having a corresponding tail portion
(15) for interconnection to a respective circuit of one of
said circuit members, the first and second bridging portions
(80,50) including at least one pair of complementary
interengaging power terminals (82,52), the pair of power
terminals including a first power terminal (82) and a second
power terminal (52), said first power terminal extending from
one (80) of said first and second bridging portions and a
power terminal cavity (53) disposed in another of said first
and second bridging portions which opposes said one of said
first and second bridging portions, the power terminal cavity
(53) including said second power terminal (52) disposed
therein, whereby upon mating said plug and receptacle
components (18,16), said terminals (38,74) of said plug and
receptacle components engage each other and said first power
terminal (82) and second power terminal (52) engage each other
to thereby transmit electrical power between said opposing
circuit members (12,14).
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8. The connector assenbly as defined in claim1l, wherein said first power
termnal is a blade contact. 16 9. A first connector (18)
intermateable with a second connector (16) for interconnecting a pair of
spaced apart, generally parallel circuit nenbers (12,14), said second
connector including a pair of second dielectric housings (20), each having
a plurality of second electrically condugtive termnals (38) associ ated
therew th each of which have a tail portion (15) for attachment to a
circuit nmenber (14), Saidrhe connector assembly as defined in claim 1,
wherein said first and second bridging portions (80,50) are
‘integrally formed with said plug and receptacle connector
housings (60,20), respectively, to define respective unitary

plug and receptacle connector components.

3. The connector assembly as defined in claim 1,
wherein said first and second bridging portions (80,50) are
formed separately from said plug and receptacle connector
housings (60,20) and said first and second bridging pieces
include means (210 212) for engaglng said plug and receptacle
connector hou51ngs.

4. The connector assembly as defined in clainm 3,
wherein said engagement means include notches (210) formed in
said first and second bridging pieces which receive engagement
members (212) disposed on said plug and receptacle connector
housings.

5. The connector assembly as defined in claim 1,
further including means for polarizing (17,19) said plug and
receptacle connector components to ensure said plug connector
housings engage said receptacle connector housings in a
predetermined orientation and so that said first and second
power terminals engage each other.

6. The connector assembly as defined in claim 5,
wherein said polarizing means includes slots (19) formed in at
least one of said plug and receptacle connector housings
(60,20) which receive posts (17) extending from the other of
said two plug and receptacle connector housings.
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pair of second housings being arranged in a spaced-apart relationship and

i nterconnected at opposite ends thereof by second bridging portions (50) of
. generally equal length, said second bridging portions having at |east one

' second power termnal (52) fixed therein, said first connector conprising:
a first pair of dielectric housings (60) having a plurality of first
~electrically conductive termnals (74) mssociated therewith for mating with
the plurality of second termnals (38), said plurality of first termnals
eaﬁg ha\(ll1 2? a ta:jl porti ]gn%é 1§%n%86t_éi:t agaggauyt Qs td‘edfri_@#‘e&?cin velagnacw,t
menber said pair.o ir ousi ngs (4 arrapge n.a spaced: apar

rel at i onshi¥RETSHTL it nBREQP Rﬁ%%ﬁ;E%WAFQ%ﬁd(ﬁgFr18Fi588§n@w§%&%c? ic
housi ngs ( ZPriand dmiser(@B)neinitegskadnnected by a body portion (56).

8. The connector assembly as defined in claim 1,
wherein said first power terminal is a blade contact.

* c [ M S *
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opposite ends thereof by first bridging portions (80) of generally equal

| ength, said first bridging portions including at | east one first power
termnal (82) for mating with said second power termnal (52), the first
power term nal (82) extending fromone (80) of said first 'and second
bridging portions and a power termnal cavity (53) disposed in another (50)
of said first and second bridging porti ags whi ch opposes said one bridgi ng
portion (80), the power termnal cavity (53) having the second power

terninal (52) disposed,theg eied rstaichriyR&aisk PRY8) LSt eddiPl 104 BEna a
cont act portéggyéggén mhereb when_sai ¢ pair I rst and second dlelectrlc

housi ngs (68 PﬁF@P@hd&é@d £Q5; dNGREFIPPEFELNG F i PRIXaRT SPAGFE
term nal s (dgaBt) sagagel Pagarailla]l aidchditdmémbakspOr®f14), said second

connector including a pair of second dielectric housings (20),
each having a plurality of second electrically conductive
terminals (38) associated therewith each of which have a tail
portion (15) for attachment to a circuit member (14), said
pair of second housings being arranged in a spaced-apart
relationship and interconnected at opposite ends thereof by
second bridging portions (50) of generally equal length, said
second bridging portions having at least one second power
terminal (52) fixed therein, said first connector comprising:

a first pair of dielectric housings (60) having a
plurality of first electrically conductive terminals (74)
associated therewith for mating with the plurality of second
terminals (38), said plurality of first terminals each having
a tail portion (15) for attachment to its respective circuit
member (12), said pair of first housings (60) arranged in a
spaced-apart relationship for complementary mating with said
pair of second dielectric housings (20) and interconnected at
opposite ends thereof by first bridging portions (80) of
generally equal length; said first bridging portions including
at least one first power terminal (82) for mating with said
second power terminal (52), the first power terminal (82)
extending from one (80) of said first and second bridging
portions and a power terminal cavity (53) disposed in another
(50) of said first and second bridging portions which opposes
said one bridging portion (80), the power terminal cavity (53)
having the second power terminal (52) disposed therein, said
second power terminal including a contact portion (90),
whereby when said pair of first and second dielectric housings
(60,20) are interengaged, said pluralities of first and second
terminals (74,38) engage each other and said first power
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17 termnal (82) and said contact portion (90) of said second power

term nal engage each other to thereby transmt electrical power between
sai d opposing circuit menbers (12,14). 10. The first connector as defined
in claim9, wherein said first and second bridgi ng pi eces (80,50) are
integrally formed with said first and second connector housings (60,20) to
define respective unitary first and seggzg connectors (18, 16). '

terminal (82) and said contact portion (90) of said second
power terminal engage each other to thereby transmit
electrical power between said opposing circuit 'members
(12,14).

10. The first connector as defined in claim 9,
wherein said first and second bridging pieces (80,50) are
integrally formed with said first and second connector
housings (60,20) to define respective unitary first and second
connectors (18,16).

11. The first connector as defined in clainm 9,
wherein said first and second bridging pieces (80,50) are
formed separately from said first and second connector
housings (60,20) and said first and second bridging pieces
(80,50) include means (210,212) for engaging said pair of
first dielectric housings (60) and said pair of second

dielectric housings (20).

12. The first connector as defined in claim 11,
wherein said engagement means include notches (210) formed in
said first and second bridging pieces which receive engagement
members (212) disposed on said pair of first dielectric
housings (60) and said pair of second dielectric housings
(20).

13. The first connector as defined in claim 9,
further including means for polarizing (17,19) said first and
second connector components (18,16) to ensure said pair of
first dielectric housings (60) engage said pair of second
dielectric housings (20) in a predetermined orientation and so
that said first and second power terminals (82,52) engage each
other.
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11. The first connector as defined in claim9, wherein said first and
second bridging pieces (80,50) are forned separately fromsaid first and
secohd connector housings (60,20) and said first and second bridgi ng pieces
(80,50) include neans (210,212) for engaging said pair of first dielectric
housi ngs (60) and said pair of second dielectric housings (20). 12. The
first connector as defined in claim1ll,18@herein said engagenent neans

i ncl ude notches (210) formed in said first and second bridgi ng pi eces which

recei ve engagenent neppersthélPidsnaseseOfosahd Baifinela fid sé14diR! gstric
housi ngs (qu and sai ¢ pair_ of, second dielectric houysings .
wherein sald polarizing means (17,19) 1inclide lots (19)
formed in at least one of said pairs of first and second
dielectric housings (60,20) which receive posts (19) extending
from the other of said pairs of first and second connector

housings.

15. The first connector as defined in claim 9,
wherein said second power terminal (52) includes a pair of
spring arms (55) interconnected by a body portion (56), the
spring arms (55) defining a slot which receives said first
power terminal (82) therein.
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13. The first connector as defined in claim9, further including neans for
polarizing (17,19) said first and second ‘connector conponents (18,16) to
ensure said pair of first dielectric housings (60) engage said pair of
second dielectric housings (20) in a predeterm ned orientation and so that
said first and second power termnals (82,52) engage each ot her. 18 14.
The first connector as defined in claim¢g3, wherein said polarizing neans
(17,19) includes slots (19) -

ABSTRACT OF THE DISCLOSURE
SURFACE MOUNT CONNECTOR WITH INTEGRATED POWER LEADS

A connector assembly (10) includes two interengaging plug
connector and receptacle connector halves (16,18) with power
and circuitry terminals (52,82,38,74) integrated therein.
Each of the plug and receptacle connector halves (16,18)
include respective dual plug and receptacle housings (60,20)
spaced apart from each other in a substantially parallel
relationship. The dual connector housings (60,20) of the plug
and receptacle connector halves (16,18) are evenly spaced
apart by bridging pieces (50,80) which extend between the
connector housings to connect them together. The bridging
pieces may either be integrally formed with the connector
housings (20,60) or they may be separately formed (208) from
the connector housings and include engagement members
(210,212) which engage the connector housings. The bfidging
pieces (50,80) have power terminals (52,82) disposed therein
so that the connector effects a connection not only between
signal circuits of the circuit boards, but also between power
circuits.

FIG. 1
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formed in at |east one of said pairs of first and second dielectric

housi ngs (60, 20) which receive posts §19) extending fromthe other of said
pairs of first and second connector housings. 15. The first connector as
defined in claim9, wherein said second power termnal (52) includes a pair
of spring arns (55) interconnected by a body portion (56), the spring arns
(55) defining a slot which receives said first power termnal (82) therein
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