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are provided on the actuator adapted to cooperate with latch recesses on
the housing to lock the The present invention relates to a surface
actuator and cable in mated position to the hous- mountable electrical
connector for connecting cir-  ing. cuits on a printed circuit board to
another circuit   5  Connectors of this type may be fixed to a member, e.g.
the conductors of a flat flex cable, in  printed circuit board by soldering
the board contact one embodiment to a connector arrangement com-    portion
of each terminal to a conductive region on prising the connector and a
printed circuit board  a printed circuit board. The terminal is affixed to
and to a method of constructing such a connector   the underlying printed
circuit at a single point. arrangement using a connector of the present in-
io   Often a substantial length of the board contact vention.
portion extends along the upper surface of the Flat flexible cable or
flexible printed circuits  circuit board. Typically the terminal to circuit
solder including parallel spaced electrical conductors dis-  connections
are disposed to the rear of the con- posed between upper and lower planar
webs of       nector housing. In use, the terminals may be easily
insulation are known. Connectors for connecting   15  raised up off the
surface of the board if an external the individual conductors of flat
flexible cable to  force is applied to a mated cable or to the housing.
printed circuits on printed circuit boards are also  Unfortunately this may
cause part of the printed known. Typically, in these connector arrangements
circuit pattern to which the terminal is fixed to be an end of the flat
flexible cable is pre-stripped so  removed from the printed circuit
substrate. that the top layer of insulation is removed. This  20  In an
effort to prevent terminals from rising and leaves the lower layer of
insulation and exposed   removing the underlying portions of the printed
portions of the cable conductors extending along   circuit pattern from the
substrate, prior art connec- the upper surface of the lower insulative
layer.   tor housings have typically been provided with lat- Cable-to-board
connectors for use with flat flexible  erally extending flange members
including depend- cable typically include a unitary dielectric housing   25
ing mounting boss projections. The printed circuit having a front end with
an opening and a rear end  board is also provided with mounting apertures
with an opening, a lower board engaging surface    which need to be drilled
at precise locations in the and a socket extending between said openings. A
substrate. Thereafter, the depending mounting pro- plurality of metallic
terminals are mounted in the  jections must be press fitted into the
mounting housing, corresponding in number and spacing to  30  apertures to
retain the housing in position on the the cable conductors. Each terminal
typically in-  printed circuit board. Alternative methods of secur- cludes
a base portion disposed in the rear end of  ing a connector housing to a
printed circuit board the housing, a pair of upper and lower spaced
have included the provision of side mounting apart cantilever beams unitary
with the base ex-   flanges including an aperture which is aligned with
tending forwardly from opposed sides of the base   35  a printed circuit
board mounting aperture, fixing into the socket. The separation between the
upper  members such as a nut and bolt or rivet arrange- and lower beams of
the terminal define an insertion  ments are passed through the aligned
apertures to slot for receiving the pre-stripped end of the cable
permanently mount the connector to the printed disposed in the socket. In
addition, a rear contact  circuit board, and the provision of V-shaped
spring portion extends rearwardly from the base of the   40   members (such
as the connectors described in EP terminal to provide for electrical
engagement with  0214830, this being a document as defined by the printed
circuit on the printed circuit board.  Article 54(3) EPC). A connector of
this type further includes a        These prior art methods of retaining
the con- cable actuator including a base and a forwardly    nector housing
onto the printed circuit board have projecting nose portion with an upper
surface   45   a number of disadvantages. The housing must be adapted to
receive the flat flexible cable so that the  broader than the width of the
circuits it is intended exposed conductors of the prestripped end portion
to overlie. This takes up real estate on the board face away from the upper
surface of the nose       surface area which could be used for additional
portion. The cable actuator is moveable toward the  circuitry. In addition,
extra manufacturing steps are board mounted connector housing so that the
nose  50  required to fix the connector housing to the printed portion of
the actuator and the cable end are re-  circuit board and extra steps are
required to pro- ceived into said socket and into said insertion slot  vide
mounting apertures in the printed circuit defined between the cantilever
beams of the termi-  board. All of these requirements increase the man-
nal. As the nose portion of the actuator is inserted  ufacturing cost of
the prior art connector arrange- into the insertion slot it effectively
pushes the ex-  55   ments. Moreover, these mounting arrangements do posed
conductors on its surface into electrical en-  not meet the modem demand
for increasing min- gagement with the upper cantilever beams of the
iaturization of the connectors and for high density terminals within the
housing. Typically latch means  circuit boards having increased surface
area uti- 2    



3                 EP 0 280 449 B1                    4 lized for bearing
circuit patterns.                 cable member. It is an object of the
present invention to miti-  According to another embodiment of the gate one
or more of these difficulties.            present invention, a connector
arrangement com- The present invention provides, in one aspect,  prises a
connector of the present invention and a an electrical connector for
electrically connecing   5   printed circuit board mounting the connector.
printed circuits on a printed circuit board to another  One way of carrying
out the present invention circuit member. The electrical connector includes
a  in both its apparatus and method aspects will now dielectric housing
having a plurality of terminal  be described in detail with reference to
drawings receiving cavities. The housing has a circuit board  which show
one specific embodiment. engaging surface and a plurality of electrical
termi-  10 nals are mounted in cavities of the housing. Each  BRIEF
DESCRIPTION OF THE DRAWINGS terminal includes a board contact portion
adapted to contact solder contact pads of a printed circuit   FIG. 1 is a
front elevation view of a connector on a printed circuit board. Each
circuit on the       housing of a connector of the present invention
printed circuit board is provided with at least two   15    shown mounted
on a printed circuit board and spaced-apart solder contact pads having
excess       forming a connector arrangement; solder material thereon. Each
terminal mounted in     FIG. 2 is a bottom plan view of the board the
connector housing includes at least two           engaging surface of the
connector housing; spaced-apart board contact portions adapted to
FIG. 3 is a side elevation view of the connector engage said contact pads.
The board contact por-  20  arrangement taken from the right side as shown
tions and the solder contact pads interconnect        in Fig. 1; upon
reflow of said soldering material to provide a   FIG. 4 is an elevated
cross sectional view of the balanced mechanical attachment of the connector
connector arrangement taken along view line 4-4 to the printed circuit
board and electrical connec-  in Fig. 1; tion between the terminals and the
printed circuits.   25  FIG. 5 is a front elevation view of an actuator
Temporary hold down means may be provided         member for use with the
connector housing; on the board engaging surface of the housing to
FIG. 6 is a top plan view of the cable actutor temporarily hold the housing
in position overlying    shown in Fig. 5; the printed circuits preparatory
to permanent sol-    FIG. 7 is a side elevation view taken from the dering,
such as by vapor phase reflow soldering   30    right side of the connector
actuator shown in methods.
Fig. 5; Adequate mechanical attachment of the con-        FIG. 8 is a front
elevation view of the connector nector to the board is provided by a double
me-      arrangement with the cable actuator positioned chanical and
electrical engagement between each       thereon in a pre-load position
ready to accept a terminal and each circuit provided in the arrange-  35
pre-stripped cable; ment. No further mounting means for permanently
FIG. 9 is a bottom plan view of the connector retaining the connector to
the board surface are     and actuator in the first pre-load position ready
required. The assembled connector arrangement        to receive the flat
flex cable; exhibits effective force shock load resistance and    FIG. 10
is an elevated cross-sectional view of the tendency to remove portions of
printed circuitry  40    the connector arrangement in the pre-load state
provided on the substrate by the prior art surface    taken along lines
10-10 in Fig. 9; mount connector arrangements having an offset         FIG.
11 is a similar elevated cross-sectional view single solder point is
avoided.                       of the connector arrangement similar to the
view The present invention still further includes a    shown in Fig. 10
illustrating the fully mated method of constructing a connector
arrangement.    45  condition of the connector arrangement; and A connector
of the present invention for flat     FIG. 12 is an elevated side view of
the terminal flexible cable may have a width which does not        used in
the connector of the present invention. substantially exceed the width of
the flat flexible    The connector arrangement 10 (see Figs. 10 cable and
the targeted printed circuitry. No addi-  and 11) includes a connector 12
including a dielec- tional mounting flanges are required, so that the   50
tric housing member 14 and a separate actuator connector takes up far less
printed circuit board  member 16. A plurality of terminals 18 mounted in
surface area and is effectively miniaturized.      the connector housing 14
are in turn mounted to In one embodiment of a connector according to
solder-bearing contact pads 20 associated with the present invention for
flat flex cable to board  printed circuits 22 on a printed circuit board
24. applications, a cable conductor contact portion of  55  Referring now
to Figs. 1 to 4, the connector each of the terminals is disposed within the
con-  arrangement 10 firstly comprises a unitary integ- nector housing and
is adapted for electrical en-   rally molded dielectric housing member 14.
Con- gagement with an exposed conductor of a flat flex  nector housing 14
includes a front end 26 with an 3    



5                 EP 0 280 449 B1                   6 opening 28 and a
socket 30 adapted to receive a   extending cable support projection 86
extends from flat flex cable 32 (Fig. 8) and actuator 16. Socket  the base
84 including a beveled nose portion 88. In 30 extends rearwardly in the
housing from the front  addition, a pair of resilient latch arms 48 and 50
opening 28 in the front end 26 to a rear surface 52.  extend from the
opposed ends of the base 84 on Socket 30 is further defined by a bottom
wall 34,   5   the same side as the forward cable supporting spaced opposed
upstanding side walls 36, 38 and   projection 86. The actuator 16 is
adapted to be an opposing top wall 40. The opposed upstanding  fitted into
the front end 26 of the connector housing sidewalls 36 and 38 each include
an actuator      14 in either the preload position shown in FIGS. 9 groove
42 on the outer surfaces thereof which     and 10 or in the fully mated
position shown in further include a pre-load latch projection 44 and a   10
FIG.1 1. spaced locking retainer projection 46 adapted to     As shown in
FIGS. 9 and 10 the preload posi- co-operate with resilient latch arms 48,
50 (FIGS. 5-  tion of the actuator 16 is achieved when the ac- 6) provided
on the actuator member 16, to be more  tuator 16 is moved towards the front
end 26 of the particularly described below.                     connector
housing 14 so that the projecting nose Connector housing 14 includes a
plurality of  15  portion 88 of the actuator 16 is received within the
spaced terminal receiving cavities 54 extending   socket 30 and within the
insertion slot 90 defined along the length of the socket 60. A plurality of
between the spaced upper and lower cantilever stamped metal electrical
terminals 18 are mounted  beams 58 and 60 of the metallic terminals 18. one
in each cavity 54 in a press fit engagement.     As shown in FIG. 9, this
position is achieved by The electrical terminals 18 are shown more  20
outwardly deflecting the resilient latch arms 48 and particularly in FIG.
12. As shown therein, each   50 over the pre-load latch projections 44 on
the terminal 18 is integrally formed from a metallic  housing 16 until the
latch wings 92 on latch arms stamping to include a vertically extending
base   48 and 50 are received within a first preload recess portion 56 and
having forwardly projecting, spaced  94 in the actuator slide grooves 42 on
the outside cantilever arms or beams 58, 60 extending unitarily  25
surfaces of sidewalls 36 and 38. from opposed sides of base 56 to a free
end. The     As shown in FIG. 10 in the preload position of upper arm 58 is
adapted to make resilient electrical  the actuator 16, an insertion space
96 is provided contact with a bared conductor 62 of a cable 32 at  between
the actuator 16 and top wall 40 for receiv- a conductor contact portion 64
disposed at the free  ing a pre-stripped end portion 98 of a flat flex
cable end 66 of the upper cantilever beam 58. A printed   30  32 shown in
FIG. 8. The prestripped cable end circuit board contact portion 68 extends
rearwardly  portion 98 includes a lower insulating web 100 and from the
base 56 in alignment with the lower can-  the upwardly facing exposed
conductor portions tilevered beam 60. Disposed at the forward end 70  62.
The top layer of insulation of the cable has of the lower cantilever beam
60 is a solder contact  been removed to expose the cable conductors 62.
projection 72 which is disposed in alignment with a   35  The exposed end
portion 98 is inserted into the solder contact projection 74 depending from
the  insertion space 96 shown in FIG. 10 so that the rearwardly extending
board contact portion 68 of  bottom insulating web 100 is disposed on the
up- the terminal 18. As shown in FIG. 2, the lower    per surface of the
beveled nose portion 88 with the surface 76 of the metallic terminal 18
disposed   exposed cable conductors 62 facing the cable con- between the
spaced apart solder projections 72, 74   40  ductor contact portions 64
disposed on the free is elevated from the surface of the printed circuit
ends 66 of the upper cantilever beams 58. board.
With the conductors 62 inserted in to the sock- The connector housing 14
includes a board      et 30, the actuator is urged inwardly towards the
engaging surface 80 shown in FIG. 2. Board en-    connector housing to the
fully mated position gaging surface 80 is preferably provided with strips
45  shown in FIG. 11. As shown in FIG. 11, the nose of pressure sensitive
adhesive 82, typically an ep-  projection 88 is moved forwardly into the
socket 30 oxy based material, to temporarily attach the con-  so that
resilient electrical contact is made between nector housing 14 with
terminals 18 in position on  contacts 64 on upper contact beams 58 and the
printed circuit board 24, so that solder contact  exposed conductors 62,
along the level surface of projections 72 and 74 of each terminal 18 engage
so  the cable support portion 86 beyond the beveled the solder-bearing
contact pads 20 of each printed  nose portion 88. The underside surface of
the circuit 22 prior to vapor phase reflow or other   cable support portion
86 of the actuator 16 en- permanent soldering operation.
gages the lower cantilever beam 60 of the connec- The connector housing 14
is adapted to coop-   tor terminals 18. erate with a cable actuator 16
shown in FIGS. 5, 6   55  As can be appreciated from FIG. 9, as the and
9-11. As shown in FIGS. 5 and 6, cable ac-    actuator 16 is moved from the
preload position tuator 16 comprises a elongate base 84 extending  shown
therein, to the fully mated position shown in the width of the connector
housing. A forwardly   FIG. 11, the resilient wings 92 are once again 4    



7                 EP 0 280 449 B1                    8 resiliently
deflected over the locking retainer pro-  nal and circuit. The cumulative
effect of having two jections 46 to retain the electrical cable 32 in
well spaced mechanical solder joints attaching mated relationship to the
electrical terminals 18 of  each terminal, and therefore the housing 14, to
the the housing 18. This mated position will be main-  board surface is
effective to provide a balanced, tained, until a sufficient withdrawal
force is applied   5   substantially force shock-load resistant surface on
the actuator 16 to overcome the resistance of   mounted connector
arrangement immovably fixing the locking retainer projections 46 on the
resilient  the connector housing 14 to the printed circuit latch arms 48
and 50 in the side grooves 42 on the  board 24 to render the connector
capable of with- housing.
standing the strain of repeated mating and un- A minor amount of a pressure
sensitive adhe-  10   mating in use; sive 82 is applied to the board
engaging surface 80    Only a minor amount of adhesive is used to of the
connector housing 14 as shown in FIG. 2 to  temporarily retain the
connector housing on the temporarily attach connector housing 14 in the
board in position for reflow. Increasing the amount proper position over
the contact pads 20 on the    of adhesive is not advantageous because the
cost printed circuit board 24 preparatory to reflow sol-  15  of the
overall connector arrangement is increased. dering. The connector terminals
18 are mounted in   Excess adhesive may tend to interfere with the the rear
end of connector housing 14 and connec-   formation of a good reflow solder
joint between the tor housing is positioned by means of the adhesive
solder projections 72 and 74 and the solder contact strip over the
footprint of conductive solder pads  pads 20 provided on the upper surface
78 of the 20 and associated circuits 22 provided on the up-  20  printed
circuit board 24 during reflow. per surface 78 of the printed circuit board
24 as      Although the present invention has been de- shown in FIG. 1.
scribed in detail with reference to a specific em- A plurality of
connectors 12 may be temporar-   bodiment, i.e. an arrangement for
electrically con- ily mounted onto the surface 78 of the circuit board
necting individual conductors of a flat flexible cable 24 at appropriate
locations by, for example, robotic  25  to printed circuits on a printed
circuit board, other arm  placement and thereafter the entire circuit
contact configurations for engaging circuit mem- board assembly may be
moved into a vapor phase     bers other than flat flexible cables may be
used. All reflow chamber to cause the excess solder pro-     that is
required is that the terminals each include at vided on the solder pad
contacts 20 to flow forming  least two surface mountable solder projections
a mechanical and electrical connection between the   30   which are
appropriately balanced in position with stamped metallic terminals 18 and
the printed cir-  respect to the front and rear edges of the board cuits 22
of the printed circuit board 24. Thereafter,  engaging surface of the
connector housing to effec- the actuator 16 may be assembled on to the con-
tively mount the housing on the board upon reflow nector housing 14 in its
preload position. The over-  and resist the shocks caused by actuating an
ac- all arrangement is ready to receive the prestripped  35  tuator or
other aspects of mating. end 90 of a flat flex cable 32 to connect the
There has been described with reference to the individual conductors 62
thereof to the printed cir-  drawings a surface mount connector arrangement
cuits 22.                                          for mounting a
multicircuit connector to a printed The connector housing 14 may be molded
in a     circuit board and for electrically connecting the miniaturized
form. The housing 14 needs only be   40  terminals mounted in the connector
to printed cir- as large as is required to overlay the printed cir-  cuits
on the printed circuit board. Costly drilling of cuits 22 on the substrate
24 and provide effective  the printed circuit board or extra molding steps
to electrical insulation between the stamped metallic  provide mounting
projections for attachment of the terminals 18. Very close center to center
spacings  connector on the board are not required. These may therefore be
accommodated. Housing 24 has   45  features facilitate robotic placement
and vapor no side flange projecting portions, as there are in  phase reflow
operations in a cost effective, min- the prior art connectors for mounting
the connec-  iaturized manner. tors to the board. The connector 12 is
directly        The connector is fixed in a stable way, without vertically
positioned on the board and then sol-   increasing its physical size, which
prevents the dered in place without requiring extra board real  so
connector terminals from rising and removing the estate. As a result, the
connector arrangement is  underlying printed circuits from the substrate
when well suited for use in high circuit density circuit  an external force
is applied on the connector hous- board arrangements.
ing or on the flat flexible cable connected by the The provision of the
redundant solder connec-   connector. Thus, the connector exhibits stable
at- tions 72 per circuit, spaced apart from the rear end  55  tachment to
an associated printed circuit board in of the connector housing and lying
close to the    use and requires no extra manufacturing steps and front end
of the housing, provides effective elec-  hence cost for installation. The
connector is min- trical and mechanical engagement for each termi-
iaturized in the sense that it is adapted to overlie 5    



9                 EP 0 280 449 B1                     10 the printed
circuits on a printed circuit board with-   terminals (18) one mounted in
each of said out requiring extra surface area surrounding the
cavities, each terminal (18) including a board printed circuits for
mounting its housing to the        contact portion adapted to contact a
solder pad board, thereby permitting full use of the printed       (20) of
a printed circuit, and hold down means circuit board area for containing
desired circuit   5   (82) for retaining the board engaging surface in
patterns.                                               position on the
printed circuit board (24) pre- paratory to a permanent soldering
treatment, Claims                                                      each
circuit including at least one other solder contact pad (20) spaced from
the first 1. A connector (12) for soldering to printed cir-  10   said
solder contact pad (20), both pads having cuits (22) on a printed circuit
board (24) at       a reflowable amount of solder material thereon; solder
contact pads (20) on the printed circuits    and to electrically connect
the printed circuits to         each terminal (18) including at least one
another circuit member, the connector includ-       other board contact
portion spaced from the ing a dielectric housing (14) having a circuit  15
first and depending from the board engaging board engaging surface, a
plurality of terminal-    surface for engaging said other solder contact
receiving cavities (54), one for each printed       pad (20), both of said
board contact portions circuit to be connected, and a plurality of elec-
and said contact pads (20) interconnecting trical terminals (18) mounted
one in each of         upon reflow of the solder material to provide a said
cavities, the terminals (18) including board   20  balanced mechanical
attachment of the con- contact portions adapted to contact the solder
nector (12) to the printed circuit board (24) and contact pads (20) of the
printed circuits (22) for  electrical connection between the terminals
soldering to same, each terminal (18) including     (18) and the printed
circuit. a pair of said board contact portions which are spaced apart from
one another and at least  25   5. A connector (12) in combination with a
printed one of which depends from said board engag-         circuit board
(24), according to claim  4, ing surface whereby a balanced permanent
wherein the solder material has been subjected mechanical attachment of the
connector (12) to      to permanent soldering treatment. the printed
circuit board (24) is effected by the spaced pairs of soldered connections
between   30  6. A connector (12) in combination with a printed each
terminal (18) and each printed circuit (22)    circuit board (24) according
to claim 4 or 5 for in use of the connector as well as electrical
electrically connecting the printed circuit board connection between the
terminals (18) and the       (24) with conductors (62) in a flat flexible
cable printed circuits (22).                              (32), wherein
each of said terminals (18) fur- 35      ther includes a cable conductor
contact portion 2. A connector (12) as claimed in claim 1 includ-
(64) in said housing (14) for electrically engag- ing hold down means
comprising a temporary          ing a conductor in said cable. hold down
means (82) provided on said board engaging surface for retaining the board
en-     7. A method for constructing a connector ar- gaging surface in
position on the printed circuit  40  rangement for electrically connecting
printed board (24) preparatory to a soldering treatment     circuits (22)
on a printed circuit board (24) to to provide said permanent mechanical
attach-         another circuit member, said arrangement in- ment.
cluding a printed circuit board (24) having a plurality of printed circuits
(22) defined there- 3. A connector (12) as claimed in claim 2 in  45
on, each circuit (22) having a solder contact which the hold down means is
a strip of pres-        pad (20); and an electrical connector (12) ac- sure
sensitive adhesive (82) on the board en-       cording to any one of claims
1-3, the method gaging surface.
comprising securing the connector housing (14) to the printed circuit board
(24) thereby to 4. A connector (12) as claimed in any preceding   50
locate the terminal board contact portions in claim  in combination with a
printed circuit        contact with the printed circuit contact pads board
(24) having a plurality of printed circuits   (20), providing each printed
circuit with at least (22) defined thereon, each circuit having a
one other solder contact pad spaced from the solder contact pad (20); the
electrical connec-     first said solder contact pad, providing both tor
(12) including a dielectric housing (14) hav-  55  pads with a reflowable
amount of solder ma- ing a plurality of terminal-receiving cavities (54)
terial thereon; providing each terminal (18) with one for each printed
circuit (22) and a circuit     at least one other board contact portion
spaced board engaging surface, a plurality of electrical   from the first
and depending from the board 6    
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circuits on a printed circuit board with-  terminals (18) one mounted in
each of said out requiring extra surface area surrounding the
cavities, each terminal (18) including a board printed circuits for
mounting its housing to the       contact portion adapted to contact a
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circuit including at least one other solder contact pad (20) spaced from
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another circuit member, the connector includ-       other board contact
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plurality of terminal-   surface for engaging said other solder contact
receiving cavities (54), one for each printed       pad (20), both of said
board contact portions circuit to be connected, and a plurality of elec-
and said contact pads (20) interconnecting trical terminals (18) mounted
one in each of        upon reflow of the solder material to provide a said
cavities, the terminals (18) including board   20  balanced mechanical
attachment of the con- contact portions adapted to contact the solder
nector (12) to the printed circuit board (24) and contact pads (20) of the
printed circuits (22) for  electrical connection between the terminals
soldering to same, each terminal (18) including    (18) and the printed
circuit. a pair of said board contact portions which are spaced apart from
one another and at least  25  5. A connector (12) in combination with a
printed one of which depends from said board engag-         circuit board
(24), according to claim  4, ing surface whereby a balanced permanent
wherein the solder material has been subjected mechanical attachment of the
connector (12) to      to permanent soldering treatment. the printed
circuit board (24) is effected by the spaced pairs of soldered connections
between   30  6. A connector (12) in combination with a printed each
terminal (18) and each printed circuit (22)    circuit board (24) according
to claim 4 or 5 for in use of the connector as well as electrical
electrically connecting the printed circuit board connection between the
terminals (18) and the       (24) with conductors (62) in a flat flexible
cable printed circuits (22).                              (32), wherein
each of said terminals (18) fur- 35      ther includes a cable conductor
contact portion 2. A connector (12) as claimed in claim 1 includ-      (64)
in said housing (14) for electrically engag- ing hold down means comprising
a temporary         ing a conductor in said cable. hold down means (82)
provided on said board engaging surface for retaining the board en-    7. A
method for constructing a connector ar- gaging surface in position on the
printed circuit  40  rangement for electrically connecting printed board
(24) preparatory to a soldering treatment     circuits (22) on a printed
circuit board (24) to to provide said permanent mechanical attach-
another circuit member, said arrangement in- ment.
cluding a printed circuit board (24) having a plurality of printed circuits
(22) defined there- 3. A connector (12) as claimed in claim 2 in  45
on, each circuit (22) having a solder contact which the hold down means is
a strip of pres-       pad (20); and an electrical connector (12) ac- sure
sensitive adhesive (82) on the board en-       cording to any one of claims
1-3, the method gaging surface.
comprising securing the connector housing (14) to the printed circuit board
(24) thereby to 4. A connector (12) as claimed in any preceding   so
locate the terminal board contact portions in claim  in combination with a
printed circuit        contact with the printed circuit contact pads board
(24) having a plurality of printed circuits   (20), providing each printed
circuit with at least (22) defined thereon, each circuit having a
one other solder contact pad spaced from the solder contact pad (20); the
electrical connec-     first said solder contact pad, providing both tor
(12) including a dielectric housing (14) hav-  55  pads with a reflowable
amount of solder ma- ing a plurality of terminal-receiving cavities (54)
terial thereon; providing each terminal (18) with one for each printed
circuit (22) and a circuit     at least one other board contact portion
spaced board engaging surface, a plurality of electrical   from the first
and depending from the board 6    



engaging surface for engaging said other sol-   3. Verbinder (12) nach
Anspruch 2, bei dem die der contact pad, and then reflow soldering both
Niederhalteeinrichtung ein Streifen eines Haft- of said board contact
portions and said contact    klebers (82) auf der Platteneingriffsfliche
ist. pads of all the terminals (18) and printed cir- cuits (22) together to
provide a mechanical   5   4. Verbinder (12) nach elnem beliebigen vorher-
attachment of the connector (12) to the printed    gehenden Anspruch, in
Verbindung mit einer circuit board (24) and electrical connection be-
gedruckten Leiterplatte (24) mit mehreren auf tween the terminals (18) and
the printed cir-      dieser gebildeten  gedruckten  Schaltungen cuits
(22).                                        (22), von denen jede Schaltung
eine Lotkon- 10     taktstelle (20) aufweist, wobel der elektrische 8.  A
method as claimed in claim 7 in which the         Verbinder (12) ein
dielektrisches Gehluse (14) securing step comprises introducing adhesive
aufwelst, das mehrere Anschlu~aufnahmerau- between said circuit board
engaging surface        me (54), jeweils einen fOr jede gedruckte and the
circuit board (24) temporarily to retain   Schaltung (22), und eine
Leiterplatteneingriffs- the board engaging surface in position on the   15
fliche sowie mehrere elektrische AnschlOsse printed circuit board (24)
preparatory to the      (18), die jeweils in einem der Aufnahmerlume reflow
soldering step.                             angebracht sind, besitzt, jeder
AnschluB (18) einen Plattenkontaktbereich zum Kontaktieren Patentanspriche
einer Lotstelle (20) einer gedruckten Schaltung 20      autweist und eine
Niederhalteeinrichtung (82) 1. Verbinder (12) zum  Anl6ten an gedruckte
zum Halten der Platteneingriffsfliche in einer Schaltungen (22) auf einer
gedruckten Leiter-      Position auf der gedruckten Leiterplatte (24) in
platte (24) an Lotkontaktstellen (20) auf den      Vorbereitung eines
Daueritvorgangs vorgese- gedruckten Schaltungen zum elektrischen Ver-
hen ist, binden der gedruckten Schaltungen mit einem   25      jede
Schaltung zurutindest eine weitere anderen Schaltungsteil, wobei der
Verbinder        Lotkontaktstelle (20) im Abstand von der er- ein
dielektrisches Gehluse (14) aufweist, das      sten LWtkontaktstelle (20)
autweist, wobei beide eine Leiterplatteneingriffsflache, mehrere An-
Stellen eine aufschmelzbare Menge Ldtmateri- schlutaufnahmeraume (54),
jeweils einen fOr        al besitzen, und jede zu verbindende gedruckte
Schaltung, und   30     jeder AnschluB (18) zumindest einen weite- mehrere
elektrische Anschlusse (18) besitzt,       ren Plattenkontaktbereich im
Abstand von dem die jeweils in einem der Aufnahmeriume ange-       ersten
und von der Platteneingriffsflache nach bracht sind, die AnschlOsse (18)
Plattenkon-       unten weisend fOr einen Eingriff mit der weite-
taktbereiche zum Kontaktieren der Lotkontakt-      ren L6tkontaktstelle
(20) autweist und beide stellen (20) der gedruckten Schaltungen (22)  95
Plattenkontaktbereiche und die Kontaktstellen flr ein Anlbten an diese
aufweisen und jeder       (20) sich beim Aufschmelzen des Lotmaterials
AnschluB (18) ein Paar der Plattenkontaktberei-    miteinander verbinden,
um eine ausgoglichene che aufweist, die voneinander beabstandet
mechanische Befestigung des Verbinders (12) sind und von denen zumindest
einer von der         an der gedruckten Leiterplatte (24) und eine
Platteneingriffsfllche nach unten weist, wo-  40   elektrische Verbindung
zwischen den An- durch eine ausgeglichene mechanische Dauer-
schillssen (18) und der gedruckten Schaltung befestigung des Verbinders
(12) an der ge-         herbeizufUhren. druckten Leiterplatte (24) durch
die beabstan- deten Paare der Lotverbindungen zwischen je-    5. Verbinder
(12), in Verbindung mit einer ge- dem  AnschluB (18) und jeder gedruckten
45       druckten Leiterplatte (24) nach Anspruch 4, bei Schaltung (22) im
Gebrauch des Verbinders          dem das L6tmaterial eine
Dauerverl6tungsbe- sowie eine elektrische Verbindung zwischen
handlung erfahren hat. den Verbindern (18) und den gedruckten Schaltungen
(22) herbeigef~hrt wird.            6. Verbinder (12), in Verbindung mit
einer ge- 2. Verbinder (12) nach Anapruch 1, mit einer Nie- 850  druckten
Leiterplatte (24) nach Anspruch 4 \  2. Verbinder (12) nach Anspruch 1, mit
einer Nie-   oder 5, fOr eine elektrische Verbindung der
derhalteeinrichtung, die aus einer zeitweiligen    gedruckten Leiterplatte
(24) mit Leitern (62) in Niederhalteeinrichtung (82) besteht, die aut der
einem flexiblen Flachkabel (32), wobel jeder Platteneingriffsfilche zum
Halten der Platten-     der AnschlOsse (18) ferner einen Kabelleiter-
eingriffsflache in einer Position auf der ge-  5s   Kontaktberelch (64) im
Gehause (14) far einen druckten Leiterplatte (24) in Vorbereitung eines
elektrischen Eingriff mit einem Leiter in dem Lotvorgangs zur
Herbeifflhrung der mechani-        Kabel aufweist. schen Dauerbefestigung
vorgesehen ist. 7    13                EP 0 280 449 B1
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7. Verfahren zum Herstellen einer Verbinderanor-       bomes dlectriques
(18) montees a raison d'une dung zum elektrischen Verbinden gedruckter
dans chacune des cavites, les bomes (18) Schaltungen (22) auf einer
gedruckten Leiter-      comportant des portions de contact avec la platte
(24) mit einem anderen Schaltungsteil,      carte adaptees de manibre A
venir en contact wobei die Anordnung sine gedruckte Leiter-   a     avec
les plots de contact (20) A soudure des platte (24) mit mehreren auf dieser
gebildeten     circuits imprimds (22), en vu de lour soudage gedruckten
Schaltungen (22), von denen jode        A ces plots, chaque borne
comportant une Schaltung (22) eine Lotkontaktstelle (20) be-      paire de
portions de contact avec la carte qui sitzt, und einen elektrischen
Verbinder (12)       sont espacdes 'une de l'autre et dont lune au nach
einem der AnsprOche 1 bis 3 aufweist  i0      moins d6pend de la surface
venant en contact und das Verfahren darin besteht, daB das Ver-      avec
la carte, si bien qu'une fixation mrcani- bindergehiuse (14) an der
gedruckton Leiter-       quo permanente et 4quilibree de connecteur platte
(24) befestigt wird, um dadurch die An-     (12) a la carte de circuit
imprime (24) est schlueplattenkontaktbereiche mit den Kontakt-      assuree
par  les  paires  espacees  de stellen (20) der gedruckten Schaltungen in
i5     connexions souddes entre chaque borne (18) Kontakt zu bringen, jede
gedruckte Schaltung       et chaque circuit imprimd (22), lors de
l'utilisa- mit zumindest einer weiteren Ldtkontaktstelle      tion du
connecteur, et qu'une connexion eIec- - -    inm Abstand von der ersten
Ldtkontaktstelle        trique entre les bornes (18) et les circuits im-
versehen wird, beide Stellen mit einer auf-        primds (22) est
dgalement etablie. schmelzbaren Menge von Lotmaterial auf die-  2o son
versehen werden, jeder AnschluB (18) mit    2. Connecteur (12) suivant la
revendication 1 ca- zumindest einem  weiteren Plattenkontaktbe-
ractdrisd en ce qu'il comporte des moyens de reich im Abstand von dem
ersten und von der        maintien comprenant un moyen de maintien
Platteneingriffsfllche nach unten weisend fOr      temporaire (82) prevu
sur la surface venant en einen Eingriff mit der weiteren L6tkontaktstelle
25  contact avec la carte, afin de maintenir en versehen wird und dann ein
Aufschmeizzusam-        position, sur la carte de circuit imprime (24), la
menl6ten der beiden Plattenkontaktbereiche         surface de contact avec
la carte, en vue d'une und der Kontaktstellen samtlicher AnschlOsse
operation de soudage destin6e A assurer la (.3    (18) und gedruckten
Schaltungen (22) durch-         fixation mecanique permanente. gefOhrt
wird, um eine mechanische Befesti-  3o gung des Verbinders (12) an der
gedruckten      3. Connecteur (12) suivant la revendication 2 ca-
Leiterplatte (24) und eine elektrische Verbin-     racterise en ce quo le
moyen de maintien est dung zwischen den AnschlOssen (18) und den
une bande d'un adhesif (82) sensible a la gedruckten Schaltungen (22)
herbeizufUhren.        pression, prdvue sur la surface de contact 35
avec la carte. a  Verfahren nach Anspruch 7, bei dem der Befe-
stigungsschritt darin besteht, daB Klebstoff zwi-  4. Connecteur (12)
suivant l'une quelconque des schen die Leiterplatteneingriffsflache und die
revendications precedentes en combinaison Leiterplatte (24) zeitweilig
eingebracht wird, um  avec une carte de circuit imprimr (24) portant die
Platteneingriffsflache in einer Vorberei-  4o  une pluralite de circuits
imprimes (22) definis tungsstellung fOr den Aufschmelzverl6tungs-
sur cettb carte, chaque circuit comportant un schritt auf der gedrucktbn
Leiterplatte (24) zu    plot de contact A soudure (20), le connecteur
halten.                                            Electrique (12)
comportant un bother dielectri- quo (14) presentant une pluralite de
cavites Revendlcatlons                                45       (54) de
reception de bornes, a raison d'une pour chaque circuit imprimr (22), et
une surfa- 1. Connecteur (12) destine & 8tre soude & des          ce de
contact avec la carte de circuit imprime, circuits imprimes (22) prevus
surune carte de     une pluralite de bornes dlectriques (18) A rai- circuit
imprimd (24), a l'endroit de plots de      son d'une logee dans chacune des
cavites, contact (20) portant de la soudure sur les  5o     chaque borne
(18) comportant une portion de circuits imprimes, afin de connecter
6lectrique-   contact avec la carte, adaptee de manibre a ment les circuits
imprimes A un autre 4ldment      venir en contact avec un plot a soudure
(20) de circuit, ce connecteur comportant un bottler    d'un circuit
imprime, et un moyen de maintien didlectrique (14) ayant une surface venant
on      (82) pour retenir la surface de contact avec la contact avec la
carte de circuit imprim6, une  a5  carte en position sur la carte de
circuit impri- pluralite de cavites (54) de reception de bor-     me (24),
a vue d'une operation de soudage nes, & raison d'une pour chaque circuit
impri-     permanent, chaque circuit comportant au me devant Otre connect6,
et une pluralite de       moins un autre plot de contact A soudure (20) 8
espace du premier plot de contact & soudure        avec la carte, afin de
venir en contact avec 



(20), les deux plots comportant une quantite de    l'autre plot de contact
a soudure, et & braser materiau de soudure pouvant fondre sur eux,
ensuite par fusion les deux portions de contact chaque borne (18)
comportant au moins une          avoc la carte de toutes les bornes (18) et
les autre portion de contact avec la carte, laquelle   5  deux plots de
contact de tous les circuits im- est espacee de la premibre portion de
contact      primes (22), afin d'assurer une fixation mecani- et d6pend de
la surface de contact avec la         quo du connecteur (12) a la carte de
circuit carte, de maniere a venir s'appliquer sur l'au-    imprimd (24) et
une connexion electrique entre tre plot de contact a soudure (20), les deux
les bomes (18) et les circuits imprimes (22). portions de contact avec la
carte at les deux   10 plots de contact (20) venant & etre intercon-  &
Proced4 suivant la revendication 7 caracterise nectds lors de la fusion du
materiau de soudu-     en ce que l'4tape de fixation comprend l'intro- re,
afin d'assurer une fixation mecanique 6qui-    duction d'un adhdsif entre
la surface de libreo du connecteur (12) A la carte de circuit    contact
avec la carte de circuit imprim4 et imprime (24) et une connexion
electrique entre  15  cotte carte de circuit imprime (24), afin de les
bornes (18) et le circuit imprimd.             retenir provisoirement la
surface de contact avec la carte on position sur la carte de circuit 5.
Connecteur (12) en combinaison avoc une car-       imprime (24), en vue de
1'6tape de brasage par te de circuit imprime (24), suivant la revendica-
fusion. tion 4, caracteris6 en ce quo le materiau de   20 soudure a 4t
soumis a un traitement de sou- dage permanent. 6 Connecteur (12) en
combinaison avec une car- te de circuit imprim4 (24), suivant la revendica-
25 tion 4 ou 5, pour connecter dlectriquement la carte de circuit imprime
(24) aux conducteurs (82) d'un cable souple plat (32), dans loquel chacune
des bomes (18) comporte en outre, dans le bottier (14), une portion (64) de
contact  30 avec un conductour du cable, afin d'etablir un contact
dlectrique avec un conducteur de co cable. 7. Procedd  de construction d'un
dispositif de   35 connexion pour connecter electriquement des circuits
imprimes (22), presents sur une carte de circuit imprime (24), a un autre
dlement de circuit, co dispositif comportant une carte de circuit imprim4
(24) sur laquelle sont definis  4o plusieurs circuits imprimes (22), chaque
circuit (22) ayant un plot de contact & soudure (20), et un connecteur
electrique (12) suivant l'une quelconque des revendications 1-3, ce proce-
de consistant & fixer le botioer (14) du connec-  45 tour & la carte de
circuit imprime (24), de maniere & placer des portions de contact avec la
carte, faisant partie des bornes, on contact avoc les plots de contact (20)
des circuits imprimes, A prevoir chaque circuit imprime   50 avec au moins
un autre plot de contact a soudure espacd du premier plot de contact I
soudure, a pr~voir les deux plots avec une quantit4 de mat6riau de soudure
sur eux pou- vant fondre, a pr6voir chaque borne (18) avec   55 au moins
une autre portion de contact avec la carte espacee de la premiere portion
de contact et dependant de la surface de contact 9    


