PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION

International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3

(11) International Publication Number: WO 84/ 03396

HO1R 23/68 Al | 43) International Publication Date: 30 August 1984 (30.08.84)

(21) Interyational Application Number: PCT/US83/00237 | Published
With international search report.

(22) International Filing Date: 24 February 1983 (24.02.83)

(71) Applicant: AMP INCORPORATED [US/US]; P.O. Box
3608, 449 Eisenhower Boulevard, Harrisburg, PA
17105 (US).

(72) Inventors: CARTER, Clyde, Thomas ; R.D. #l, Sher-
mans Dale, PA 17090 (US). NEY, Reuben, Earl ; 711
Hill Street, Mt. Joy, PA 17522 (US).

(74) Agent: EGAN, Russell, James; P.0O. Box 3608, Mail
Stop 140-62, 449 Eisenhower Boulevard, Harrisburg,

PA 17105 (US).

(81) Designated States: AT (European patent), BE (Euro-
pean patent), CH (European patent), DE (European
patent), FR (European patent), GB (European pa-
tent), JP, LU (European patent), NL (European pa-
tent), SE (European patent).

(54) Title: CONNECTOR ASSEMBLY FOR MOUNTING A MODULE ON A CIRCUIT BOARD OR THE LIKE

(57) Abstract

A connector (10) for mounting a module (78) on a circuit
board (36), includes a circuit board mounted header (12) at least
partially enclosing an area of contact pads (38) and a plug assem-
bly (14) secured to the mating module (78) and receivable in the
header (12). The plug assembly (14) includes an inner housing (18)
directly attached to the module (78) and movable within an outer
housing (16). At least one series of spring terminals (20) are mount-
ed with a first portion (102) engaging the outer housing and a sec-
ond portion (98) bearing against the module (78). Spring bias
means (22) are mounted in the outer housing (16) bearing against
the opposite side of the inner housing (18) from the terminals (20).
Both the terminals (20) and the bias spring (22) are profile to as-
sume either a rest condition, or an over centered contacting posi-
tion. When the plug assembly (14) is initially mated into the header
(12) there is no contact force but subsequent insertion force drives
the terminals (20) and the bias spring (22) into an over centered
condition with the former making good contact between the mo-
dule (78) and the circuit board (36).
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CONNECTOR ASSEMBLY FOR MOUNTING A MODULE ON A
CIRCUIT BOARD OR THE LIKE
The present invention relates to a connector assembly for

interconnecting a module with a circuit board, for. example, a
mother/daughter board interconnect, and in particular to a system which
obviates the need for anything other than a simple mechanical interconnect.
There are many known connectors to mate a first circuit board with a
second circuit board, commonly known as a mother/daughter board
interconnect. The known connectors generally require a header on the
mother board and a plug on the daughter board with at least one of the
header and plug being soldered to their respective boards. Examples of
such connector systems can be found in U.S. Patent Mos. 3,413,594;
3,651,444;: and 3,966,290, These known systems have disadvantages, one
being the cost of running the connector trhrough a soldering operation.
The need for such a soldering operation necessarily increases the
manufacturing cost pilus adds the possibility of damage to the connector
system either by the solder itself or by the heat of the solder:ihg operation.
The present electrical connector effects mother/daughter circuit board
interconnection and comprises a header member mounted on the mother
circuit board to define a central cavity at least partially enclosing a
plurality of contact pads on the mother circuit board, and a plug assembly
mounted on the daughter board. The plug assembly is formed by an outer
housing defining a cavity and an inner housing mounted on the daughter
board and movable within the outer housing. An array of spring terminals
are mounted between the outer housing and at least one side of the
daughter circuit board énd at least one back-up spring member is mounted
between the inner and outer housings in opposition to the spring terminals.
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The connector is characterized by the configuration of the spring terminals
each of which has an end portion profiled to make a wiping contact with the
respective circuit board and a profiled center portion which produces an
over centering snap action to bring the mother circuit board engaging end
portion with engagement with the mother circuit board upon full mating of
the connector.

Embodiments of the invention will now be described by way of example
with reference to the accompanying drawings, in which:

FIGURE 1 is an exploded perspective view of the parts forming the
subject connector; -

FIGURE 2 is a perspective view of the plug portion of the present
connector with a daughter circuit board exploded therefrom;

FIGURE 3 is a perspective view of the subject connector in a fully
assembled and mated condition;

FIGURE 4 is a transverse vertical section through the connector of the
present invention in an unmated condition;

FIGURE 5 is a section similar to Figure 4 showing the subject
connector in an engaged and contacting condition; '

FIGURE 6 is a detail view, partially in section, taken along line 7-7 of
Figure 3 showing the subject connector in an unmated condition;

FIGURE 7 is a detail view similar to Figure 6 taken along line 7-7 of

Figure 3 and showing an end portion of the subject connector in a mated

“condition:

30

FIGURE 8 is a transverse vertical section through an alternate
embodiment of the subject invention in a mated but non-contacting
condition; and

FIGURE 9 is a transverse vertical section through the alternate
embodiment of Figure 8 in an engaged and contacting condition.

The subject connector 10 includes a header 12, and a plug assembly 14
formed by an outer housing 16 and inner housing 18, a spring terminal
array 20, and a bias spring member 22,

The header 12 is an elongated member of rigid insulative material

having at least one sidewall 24 and a pair of spaced end flanges 26, 28
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defining a central cavity 30. The end flanges 26, 28 each include means
32, 34 for mounting the header 12 on a mother circuit board 36 with the
cavity 30 at least partially enclosing a plurality of contact pads 38 on the
mother circuit board 36 (see Figure 4). The inner surfaces of the spaced
end flanges 26, 28 each have a pair of profiled recesses 40, 42 (see Figures
4 and 6). The sidewall 24 can be provided with a strengthening flange 44
(see Figures 4 and 6).

The plug assembly 14 has an outer housing 16 which defines a cavity
46 extending from a mating face 48 to a rear surface 50. The outer
housing 16 also includes at least one aligned pair of access apertures 52, 54
in spaced side walls 56, 58. The wall 56 has a strap portion 60 forming an
inwardly directed terminal receiving slot 62. The wall 58 has an inwardly
directed spring receiving groove 64 and an outwardly directed flexure
groove 66, The end walls 68, 70 each have outwardly directed profiles 72,
74 aligned to be received in the recesses 40, 42, respectively of the header
12. The inner housing 18 is profiled to be received in the cavity 46 and
has a central elongated slot 76 for receiving therein an edge portion of a
daughter circuit board 72 having contact pads 80 thereon. The inner
housing 18 also includes at least one pair of spaced aligned profiled
apertures 82, 84 which receive mounting means 86 to secure the daughter
circuit board 78 to the inner housing 18. .The apertures 82, 84 are spaced
to be positioned in alignment with apertures 52, 54 of the outer housing 16
to allow insertion of mounting means 86. The leading end 88 of the inner
housing 18 is profiled to have a slot 90 opening above the pads 80 and have
an oppositely directed groove 92 spaced from the leading end 88. Both the
outer and inner housings 16, 18 are preferably formed from rigid insulative
material. '

The spring terminal array 20 is preferably formed in accordance with
the disclosures of U.S.A. Patent Nos. 4,028,794 and 4,245,876. The
terminal array 20 has a plurality of individual spring terminals 94 held in
spaced alignment by at least one continuous web of insulative material 96
secured to each terminal. Each terminal 94 has a first curled end 98
adopted to be received in the slot 90 engaging pad 80 of the daughter
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circuit board 78 and a second curled end 100 adapted to make engagement
with a pad 38 of mother circuit board 36. The intermediate portion 102 of
each terminal 94 is profiled to be received in slot 62.

The back-up or bias spring 22 is a continuous elongated member of
spring material having a first curled end 104 profiled to be received in the
groove 64 of outer housing 16. The opposite curled end 106 of the spring
22 is profiled to be received in the groove 92 of inner housing 18. The
spring 22 also has a formed intermediate portion 108.

The subject connector is assembled by first mounting the header 12 on -
the fmother circuit board 36 with mounting means 34, 36 in a known fashidn.,
As previously stated, the central cavity 30 of the header will enclose pads
38 of the mother circuit board 36.

The plug assembly 14 is attached to the daughter circuit board 78.
The inner housing 18 is inserted to the cavity 46 of the outer housing -16
and the terminal array 20 inserted in one side of the assembly between the
two housings. The back-up spring 22 is inserted opposite the terminal
array between the two housings. It will be seen that the engagement of
the respective ends 98 and intermediate portions 192 of the terminal array
20 and ends 104, 106 of the back-up spring 22 into the grooves 90, 62 and
recesses 64, 92 of the housing members 16, 18 will hold them in an
assembled condition. The daughter board 78 is inserted into the slot 76 of
the inner housing 18 and the fastening means 86 are applied through the
respectivé apertures 52, 82, 84, 54 to secure the board 78 to the inner
housing 18. The assembly will now be in the condition as shown in Figure
L,

Mating of the subject connector is accomplished by- first applying the
plug assembly 14 to the header 12 as shown in Figures 4 and 5. During
this movement there will be relatively little initial insertion force required
as only a sliding interfit of the outer housing 16 with the header 12 will be
noted. Continued insertion force applied to the circuit board 78 will drive
the leading end 88 of the inner housing 18 against the mother circuit board
36 with the relative movement between the inner and outer housings 18, 16
causing over-centering of the contact array 20 and the back-up spring 22
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as shown. The intermediate portions 102 of the terminals 94 and portion
108 of the back-up spring 22 are formed to allow this over-centering action
while strip 60 and groove 66 provide the necessary flexure in the outer
hbusing 16 to accomplish this action.

It will be noted from Figures 6 and 7 that as the outer housing
member 16 is inserted fully into the header 12 that the profiled ends 72,
74 of the housing 16 engage in the recesses 40, 42 of the header 12 to lock
the plug assembly 14 and header 12 together. This ultimate mating will
cause an audible and tactile indication of full mating of the connector 10.

Figures 8 and 9 show an alternate embodiment of the subject invention
which is designed for use with two-sided daughter boards. In this case
the mother circuit board 110 has first and second pads 112, 114 enclosed by
header 116 defining a cavity 118 over the pads. The header 116 is secured
to the circuit board 110 by conventional means (not shown). The plug
assembly 120 has an outer housing 122 profiled to be received within cavity
118. The outer housing 122 defines a cavity 124 which slidably receives
inner housing 126 therein. The inner housing 126 has an elongated slot 128
which receives daughter circuit board 130 therein. The daughter circuit
board 130 has first and second circuitry 132, 134 on the opposite sides
thereof. The outer housing 122 and inner housing 126 are provided with at
least one set of apertures 136, 138, 140, 142, aligned to receive fastening
means 144 to secure the daughter board 130 to the inner housing 126.
First and second spring terminal arrays 146, 148 are mounted between slots
150, 152 of the outer housing 122 and respective circuits 132, 134 of the
daughter circuit board 130. These terminal arrays are formed in the
manner of terminal array 20.

" The assembly of this embodiment is substantially the same as with the
first embodiment and therefore need not be repeated. The operation is also
substantially the same. The plug assembly 120 is inserted into the header
116, as shown in Figure 8, with little insertion force being required and no
interconnection being effected. The daughter circuit board 130 and inner
housing 126 are then driven into abutment with mother circuit board 110, as
shown in Figure 9. This additional movement causes over-centering of
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terminal arrays 146, 148 bringing them into the interconnect position of
Figure 9 engaging both the pads of the mother circuit board and the
daughter circuit board. It should also be noted, from Figure'9, that the
terminal arrays 146, 148 can project from slots 150, 152 to engage in
recesses 154, 156 to hold and lock the plug assembly 120 into the header

116. This will also give the previously discussed audible and tactile
indication of full mating.

L, WIFO
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CLAIMS:

1. An electrical connector for effecting mother/daughter circuit
board interconnections comprising a header member mounted on a mother
circuit board, said header member having a central cavity at least partially
enclosing a plurality of contact pads on said mother circuit board and a
plug assembly mounted on a daughter circuit board, said plug assembly
comprising an outer housing defining a cavity, an inner housing slidably
received in said cavity, means for attaching said daughter circuit board to
said inner housing, a spring terminal array mounted between said outer
housing and said daughter circuit board, and at least one back-up spring
member mounted between said inner and outer housings in opposition to said
spring terminal array, characterized by each said spring terminal first and

second contacting portions profiled to engage respective circuit boards and
an intermediate portion formed to give over center action whereby relative
movement of said inner housing with respect to said outer housing, after
initial engagement of said plug assembly into said header, causes said
terminal array to engage with said mother circuit board to interconnect said
mother and said daughter circuit boards.

2. An electrical connector system according to claim 1 characterized

in that said array of spring terminals comprises a web of insulative
material, and a plurality of individual spring terminals each mounted on said
web in fixed, spaced fashion, each said terminal having a mounting portion

adapted to engage in said outer housing.
3. An electrical connector system according to claim 2 characterized

by said mounting portion of each said terminal lies intermediate the ends
thereof and said first and said second contacting portions are at said
opposite ends.

4, An electrical connector system according to claim 1 characterized
by latching means on said outer housing and corresponding latching means
on said header member, said latching means engaging upon mating of said
plug assembly into said header member to hold them in the mated condition.

5. An electrical connector system according to claim 1 characterized

by relative movement of said inner housing with respect to said outer
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housing causes said spring terminal array to move from a first position
contacting only the pads of said daughter circuit board to a second position

contacting the pads of both said mother and said daughter circuit boards.
6. An electrical connector system according to claim 1 characterized

by said back-up spring member comprising a second array of spring
terminals mounted between the opposite side of said daughter circuit board
and an adjacent portion of said outer housing, whereby double sided
daughter circuit boards can be interconnected with a mother circuit board.

7. An electrical connector system according to claim 1 characterized

by said inner and said outer housings having limited flexibility to
accommodate the necessary movement of said terminal array to effect

interconnection.

or
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