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An edge connector for electrically connecting and mechanically securing a daughter board to a mother board. The
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EDGE CONNECTOR FOR CIRCUIT BOARDS

Pield of the Invention

This invention relztes to electro-mechanicel
connectors for circuit boards, and more particularly to
edge connectors that mechanically secure and electrically

connect the edge portions of circuit boards.

Background of the Invention

Electricel connectors are designed to provide
conductive paths between adjacent printed circuit boards.
Some connectors also mechanicelly seize the boerds to
which they are connected so as to physicelly secure one
boerd to the a2djacent board. Connectors of this type are
often instelled on a primary, Or "mother" board,-and are
adepted to receive the edges of secondary, or "daughter™”
boards. These connectors 2re called edge connectors and
are used in modern electricel equipment that contains a
number of parallel daughter boards that are closely
packed together.

Edge connectors often comprise a number of
conductive contacts that are spaced zpart and arranged
linearly in & housing. Each contact is metallic, and is
positioned to zbut 2 conductive contact pad on the edge
of the daughter board. Often the contects are arranged
in two parallel rows so the davghter board can be
inserted therebetween. When 2 daughter board is

positioned between the rows, the contacts exert a
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gripping force on the dzughter board so 2s to secure it

in the housing.

There are 2 number of disadvantages to the edge
connectors currently in use. The conductors of most of
these connectors have vertical stems that must be solder-
connected to plated through holes in the moﬁher board.
Providing the mother board with & large number of plated
througﬁ holes consumes & éig&ificant area2 on the béard
and recuires that conductors and other circuif components

on the board be designed around them. Moreover, it is

difficult to change the edge connectors on a board since

‘they eare semi-permenently attached to the board.

In addition, the mechanism meny edge ccrnectors use

to secure the daughter boards is inefficient. Some edge’

connectors rely on Zero Insertion Force, (ZIF)
mechanisms. The contacts of these connectors are in
registrztion with 2 czm rod so thet at lezst one of the
parallel rows of contact connectors can be selectively
moved towards or away from the opposite row. Initially.,
the contacts are speced apart from each other. 2fter the

deaughter board is inserted between the opposed rows of

contacts, the rows are moved together so as to arip the

daughter board therebetween. ZIF connectors rely on
relatively expensive mechanical mechanisms to secure the

daughter boards. Furthermore, the securing mechanism is
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formed of a number of moveable parts, any of which meay
malfunction because of either wear or breakzge.
Other edge connectors rely on Low Insertion Force,
(LIF) contacts. These contacts are pieces that have been
stamped and bent to have 2 shape with spring-like
resiliant characteristics. Eventuelly though, the
~contacts lose their resiliency and zre deformed into a
permanently open shape. When 2 daughter board is pl‘acedj
between the worn contacts they do not firmly abut the
daughter board. As 2 resuvlt, they no longer secure the
deughter board to the housing, nor do they mazke 2

relieble electrical connection with the davghter board's

contact pads.

Moreover, only & limited number of electricel
connections can be made per unit length of the daughter
board. This is because the individvel contact pads on
the daughter board have to heve 2 minimum width to insvre
that there is a2 sufficient areaz of contact between them
and the connector contacts to form 2 continvous
electricel path with minimel resistance. Also, the
contact pads must be spaced apart 3 sufficient distance
so that under normal operation conditions adjecent pads
will not short circuit. Current contact pads have a
cross-sectional width of 80 mils (0.080") and are spaced
apart epproximately 20 mils. Thus, each contact pad and

insuleting gep occupies 100 mils of length, so 2 maximum
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of 10 contacts per inch of dzughter board can be
accommodated; The increasing miniaturization of
electronic circuits reguires that more connections per
unit length of board be made available.

Furthermore, someredge connectors provide only
signal contacts to the daughter boerd. They are not
suited"tq transfer the power néeded to operate components

that may be located on the daughter boards.

Summary of the Invention

A principle object of thirs jnvention therefore is to
provide ar edge connector with contacts that do not heve
to be permenently ofrsemi-permanently'attached to the
mother board. Thus, mounting of this connector on the
mother boerd does not require the extensive relocation of
other componentsrénd éonductors around if, A further
object of this invention is to provide a2 connector with
.contacts thatrare able to secvre the daughte; board.
Furthermore, the contacts are able to withstand the
stréss of repeated insertioh and removal of daughter
boefds without becoming worn.:rﬁoreover, the contacts are
arranged to provide a large number of electrical
.connections per unitrlenéth along the daughter boerds.
Still another object of this invention is to provide an
edge connector zble to transférrboth signal and power

currents to and from the dzughter board.
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These and other objects of this invention are
provided by an edge connector comprising a insulator
module containing two parazllel rows of spaced-zpart,
flexible contacts. Fach contact is paired with a contact
located directly across from it. A board slot ig defined
by a space in the module between the rows of contects.
Fach contact includes a contact area thet extends into
the board.slot space. The contacts are arranged so that
in each row, the contact areas of 2djacent contacts are
longitudinally offset from each other. More
specificelly, for eech pair of adjacent contacts one has
a upper contact erez, end the other a lower contact area,
wherein the upper contect arez is spaced above the lower
contact area. The contects are also efranged g0 that a
contact with an upper contact area is located directly
across from a contact with a lower contact area. Thus,
one row of contacts includes contact areas arranged in a
upper-lower-upper-lower pattern, and the otposite row
includes contact areas arranged in a lower-upper-lower-
upper pattern. Fech contect is urged away from the board
slot by a pre-load berrier, integrel with the module,
that is located ebove the contact.

The edge connector module czn be supplied with both
thin-profile signal contacts and wide-profile power
contacts. The signal contacts are formed from blanking

out of flat stock. Poth types of contacts ere provided




with surfacé pressure contacts that abut contact pads on
the mother board ﬁhe edge connector is attached to.
o The edge'connector is used by first mounting it on
the mother board.  The surfate pressure contacts impinge
on mother board contact pads so a2s to form an electricalr
path therebetween. 2 daughter board is then fastened to
the edge connector by1inéerting its edge into the board
slot. The resilient properties of the contacts éauée
their cqnfact areas to press against the davghter board.
The daughter board is thus secured begween the two rows
of contacts pressing agezinst it. Furthermore, the
contact area of each contact impingés upon a separete
contact pad on the daughter board so as to form an
electrical path therebetween. Thus, each contact serves
as a,cbnductive link that connects a daughter board
contact pad to a complementary contact péd on the mother
board.

There are a number of adventages to this edge
connector. Since in each row the contact areas of
édjacent contacts are offset, the contact pads on the
daughtér bozrds gan similarly be offset." Thus, it is
possible to provide ezch side of the daughter board with
two rows of contact pads. This doubles the number of
electrical cbnnections aveilable per unit length of

davghter board without reducing the required tolerences
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between the contact pads or without reducing the size of
the contact pads.

Also, the siénal contacts are each relatively
resilieni. This is in part because the contacts are
profiled out of flat stock rather than pressed into shape
like traditional contacts. As a result the contacts are
not prone to become bent out of shape with the
subsequently loss of resiliency. Furthermore, the pre-
Joad barriers insure the contacts exeré sufficeint normal
force against the daughter board with only a minimel
amount of displacement. This insures the long term
flexibility of the contacts since they are not stretched
out of their normal range of elasticfty.

Furthermore, providing the surface pressure contacts
eliminates the need to provide plated through holes on
the mother board. This simplifies the need to design the
mother board circuitry around the edge connector. This
also makes it unnecessary to attach the contacts by
soldering or other semi-permanent means, making it
simpler to remove and replace the edge connector.

Also, the contacts of this invention are side loeded
into the module. This means the normal force exerted by
the contacts on the insuletor module is & function of the
contacts' position relative to the module. Thus, the
normal force the contacts exert can be easily adjusted by

inserting the contescts in @ different module.




Other advantages of this invention will become

obvious as a preferred embodiment of the invention is

described.

Detailed Description Of The Drawings

Figure 1 isra perspective view of the basic edge
connector module:of this invention.f

Figure 2 is a partial top plan view of the basic
edge connection module of this invention.

Pigure.B is a cross-sectional of the basic edge
connector module of this invention taken along line 3-3
in Figure 2.

Figure 4 is a view of a plurality of contacts of

"this irvention blanked from flat stock.

. Figure 5 is 2 side view of the terminal pads of a
daﬁghter board to be used with the edge connector of this
invention.

Figute 6 is an exposed side view of an edge
connector housing containing 2 numbér of edge connector
modvules.

Figure 7 is a top view of an edge connector of this

invention containing both signal and power contacts.
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Detailed Description Of The Preferred Embodiment

Figures 1 and 2 illustrate an edge connector module

10 comprising an insulator body 12 that contains & number
of contacts l4a and 14b. The insulator body includes a
base section 16 with a wide cross-sectional area and two
symmetric, spaced apart stem sections 18 that extend up
from the ba;e and are spaced apart to form a board slot
20 therebetween., The contacts 14 are arranged in two
rows 17a, 17b located on opposite sides of -the board
clot. Fach contact is located in a contact slot 21 that
are arrenged in symmetric pgirs across the board slot 20.
Fach contact slot ic located in one half of th¢ bese
section 16 and in the adjacent stem section 18. The
contacts are loaded into the slots 21 through side
openings 22 located along the body 12. The insulator
body 12 also includes at least one al igrment pin 23,
(Fig. 3,) that projects downward from the base section
16.

The contacts 14 are srrenged in the rows 17 so that
upper contacts l4a:alternate with lower contacts léb.
The upper contacts l4a each have an upper contact are?
40a that extends into the board.slot 20, 2and the lower
contacts 14b each have a lower contact area 40b that also
extends into the board slot. The upper contact areas 402

are all spaced 2bove the lower contact 2reas 40b.
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As is illustrated by Figs; 2 and 3 the contacts are
aiso arranged so that the upper contacts l4a and lower
contacts—l4b are each located directly across from each
other along the Board slot 20. Thus, the contacts in one
row 17z are arranged in 2 upper-lower-upper-lower

- pattern, and the'contacts in the opposite row 17b are
arranged in a lower-upper-lower-upper pattern.

" peferring still to Fig. 3 it can be seen thét éech
contact 14 abuts one side of 3 solid center core 24 that
is integral with the base section 16. Fach contact l4a,
14b includes a stabilizer plate, 262 end 26b |
,respectively, that has a bullét-nosed root section, 28%«
end 28b respectively, thet is directed towards the
opposite contact 14b or l4a. The root section is
positioned within a slotted root nesting aree, 302 and

© - 30b respectively, in the center core 24 so as to secure
the contact 14 within the insuletor body 12. A surface
pressure contact beam, 32& and 32b respectively, extends

downward from each stabilizer plate 264, 26b distal from

the root sectiqn728a, 28b, curves under the insulator
body center core, and terminates adjagent to the
longitudinal center line of the insulator body. A
sur face pressure contact 34a and 34b respesctively, is
located at the end of each low beam for electrically
connecting the contact to a contact pad on an adjacent

mother board (not. shown).
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The contacts l4a, 14b each have 2 dzughter board
contact beam, 36a and 36b respectively, that extends
vpward from an intermediate location on the stabilizer
plate 26a, 26b. Fach dauvghter board contact beam 36a,
36b includes 2 stem, 38a and 38b respectively, that

 extends upward towards the board slot 20 from which the
contact area 40z or 40b projects into the boerd slot 20.
2 restraining»finger, 42a and 42b respectively, extends
from esch contact ares 40&, 40b and is located in the
contact slot 21. The restraining fiﬁgers each abut
preload berriers 44 that are integral with the insulator
body 12 and extend across the top of the contact slot 21
adjacent to the board slot 20.

The stabilizing plates 26a and 26b and complementary
root nesting areas 302 and 30b are also offset from each
other. Thus, the stabilizing plate 26a of the upper
contact l4a and zssociated root nesting area 30a ere
lJocated above the stabilizing plate 26b of lower contact
14b and ascociated root nesting area 30b.

As jllustrated in Fig. 4 the contacts 14 may be
profiled out of a section of flat stock 46. After the
contacts are profiled they cean be excised from the flet
stock for insertion into the insulator body 12.

Fig. € illustrates a plurelity of longituvdinelly
aligned edge connector modules 10 inside an edge

connector housing 48. The housing is composed of plastic
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 and formed from two elongated side walls 49 separated by
end walls 50. The modules 10 are each located in 3
séating space 51 between the sidewalls. Each seating

- space is defined by the sidewalls and by either the end
walls 50 or cross bars 52 that extend between the
sidewalls 49. Top side walls 53 extend across the
housing 48 adjacentrto the lower portion of the body stem
sections 18. - 7

Lips SGrprotrude from the top of the body stem
sections 18 over the top'surfaﬁe of the top side walls
53.  The lips securés the the modules-IO in the connector
housing 48. The outefrsurfaces of the lips 56 are
bevelled so the mcdules can be inserted into the
connector housing.

The edge connector housing 48 with modules 10
attached is used by first instelling the assembled unit
on a mother 5oard. " The alignment piné 23 of the
individuael modules are positiored in separate bores (rot
shown) in the mothér board so the edge connector surface
pressure contacts 34 will abpt the appropriate mother
board contact pads. Sincé each module 10 has its own
alignment pin 23, all of the contact surface pressvre
contacts areas 34 will be properly 2ligned, reéardless of
the number of modules there are.

A deughter board is coupled to the edge connector by

inserting its edge section into the board slot 20 between



WO 88/07271 PCT/US88/00811

13

the stems 18 of the insulator bodies 12. As shown in Fig.

5 a daughter board 90 used with the edge connector of
this invention is provided with two rows of contact pads
92a, 92b that ére offset from each other. The lower
contact pads 92b are each under the gap that separates
the upper contact pads 82a.

The davghter board 90 can be provided with offset
rows of contact pads 92a and 9;b since fhe contact- areas
40a 2nd 40b of the adjacent edge connector contacts 14
that they are designed to be in registration with are
similarly offset.” In other words, the upper contact
areas 40a will abut the upper contact pads 22a and the
lower contact areas 40b will abut the lower contact pads
90b. Thus, this edge connector makes it possible to
double the number of contact pads available per unit
length of the daughter board without decreasing the
cross-cectional width of the contact pads or the spacing
between them or the tolernce reguired to insure contect
between the contact areas 40 and the contact pads 92.

Another advantage of this edge connector is that the
stabilizer plate 26 does not transmit the forced
deflectional movment of the daughter board contact beams
36 to the surface pressure contact beams 32. This is
because the stzbilizer plate is firmly secured in the
body center core 24 by the root section 28. Thus, when 2

daughter board is inserted or removed from the edge
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connector, the motion of_the forced deflection of the
dauvghter board éontéct beam is blocked by the stabilizer
plete. The surface pressuré contact beam 32 does not
move and the surface pressure contact 34 stays in
electriczl contact with the mother board contact pad it
is in régisfration with.

| Moreover the deughte; contact beams 36 can be
tepered since they are profiled froﬁ flatrstock 46. The
tapered sfructure produces a contact which is less prone
to lose its'resilantcy and flexibility. This
significently increeses the useful lifetime of the
contacts 14.

' The preload barriers 44 also contribute to the
utility bf thisredge connector. The preload berriers
block the inward movement of the daughter boerd contact
beams 36 téwards the board slot 20. This reduces the
stress the davghter board contects exert on the insulator
module so as to prevent it from beccming cracked over
time. The preload berriers 2lso limit the amount of
disp]acemeht forced by the daughter boafds 90 on the
~contacts 14 by pre-stressing them. . Moreover, the
preload barriers 44 limit the degree of laterial
deformetion indiﬁidual dzughter bosrd contact beams 36
are subject to. This minimizes therneed,for contact pads
92 with wide cross-sectionsl widths to insure contact

with the besm contacts 40. This also substantizlly

r



WO 88/07271 : ' PCT/US88/00811

15

eliminates the possibility that an indviduval daughter
board contact bear 36 will become bent out of shape and
not register with the approriate daughter board contact
ped 92.

Furthermore, it is relatively simple to change the
normal force the contacts 14 exert on a dauvghter board
90. This is beczuse the normel force exerted by the
contacts is 2 function of the depth of their incertion
relative to the bozrd slot 20. For example, an edge
connector designed to provide minimezl normel force would
have contects seated away from the boesrd slot 20. An
edge connector designed to have maximum normal force, on
the other hand would have contacts seeted cloéﬁ to the

_board slot. Also, it is relatively easy to load the
contacts into the contact slots 21 through the inside
openings 22 in the insuvlator body 12. This reduces the
cost of manufacturing the edge connector.

Another advantages of this edge connector is that
the contact surface pressure contacts 34 reocuire only
contact pads on the adjacent mother board. There is no
need to provide plated through holes or to permanently
connectﬂthe contacts to the mother board. Thus, there is
no need to design lerge portions of the mother boerd's
circuitry around areas dedicated to the edge connector

contacts. Also the surface pressure mounting makes it
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reiatively simple to repair or replace the edge connector
-.modﬁfzé.

Alternafive combinations of contacts are possible
with the edge connector of this irvention. As
illustrated in Fig(,?ra.module-ﬁz can be provided with
both signel contacts 14 and power contacts 64. The power
Vcontacts have @ cross-sectional aree of approximately .75
rils? instead of the .28 mils? cross-sectional width of-
the signal contact. The module is provided with power
contact slots 66 of incressed width to accommodate the
power contacts. The power contacts are 2lso offset from
each other so one contact 64a has an upper contact area
and the dpposite contact 64b has 2 lower contact ares
(cbhtact areas not shown).

This embodiment of the invention makes it possible
to supply 2 dauvghter board with both signal end power
contacts from a single edge connector. It eliminates the
need to have to suppiyithe davghter board with power
through separate low-resistance wires.

Furthermore in some embodiments of the invention it
may be necéssary to provide the edge connector housing 48
with cl:mping mechznisms (not illustrated) to secure a
pértion of the daughter board 90. This may be required
when the dzughter board is'inserted horizontally into the

edge connector or in other other situations where the
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contacts 14 alone do not have sufficent strength to hold

the daughter board.

Thus it is understood that the following cleims are
intended to cover all the generic and specific features

of the invention herein described.

What is claimed as new and desired to be secured by

Letters Patent of the United States is:
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An edge connector for mechanicelly securing end

electrically connecting the edge of a circuit board,

comprising:

(2) an insulator body having a base, and two
parallel, spaced apart, symmetric stem sections
eitending ypwards from the base located around the

body center-line so as to form a board slot

; therebetween;'and_a plurality of laterally extending

contact slots located along the ]engfh of the

~insulator body, each slot extending from one side 6f

the bese and through the adjacent stem, each slot

located opposite an adjacent slot located across
said board slot;
(b) 2 plurality of contacts, each contact located

inside a separate contact slot, so a2s to form two

rows of oprposed contacts, each contact inciuding a

stabilizer plate secured inside the base of the

insulator body, a surface pressure conrtact beam

extending downward from the stabilizer plate with a

sur face pressure contact at the end of.the sur face
pressure contact beam, a3 davghter boazrd contact beam
that extends upwardé from the stabilizer plate into
the board slot with a contact area inside the board
slot; and a :estraining finger éboverthe-contagt
area, and in at least one row, at least one upper'

contact, with an upper contact area, located
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27 adjacent to a lower contact, with 2 lower contact
28 ares, said upper contact areaz spaced above said
29 lower contact aree; and
30 (c) a plurality of pre-load berriers, each pre-
31 load barrierrintegral with the insulator body and
32 extending acroess a contact slot adjeacent to the
33 daughter board slot so that the contact restraining
34 finger abuts the pre-]oaa berrier. -

1 2. The edge connector of claim 1 further comprising:

2 a) a center core within the base of the insuvlator
3 body between the lateral opposed contacts, the

4 center core incuding slotted root nesting areas

5 adjacent the contact slots; and

6 b) a root section extending from said stebilizer
7 plate of eech of sajd contacts towardes the insuletor
8 body center-line, and secured in one of said slotted
9 root nesting areas.

1 3. The edge connector of claim 1 wherein the insulator

2 body is provided with at :least one alignment pin.

1 4. The edge connector of claim 1 wherein at least one

2 peir of opposed contacts is profiled from flat stock.

1 5. The edge connector of cleim 1 wherein at least one
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row contains all upper 2nd lower contacts, and the
contacts are arranged so that the upper contacts

alternate with the lower contacts.

6. The edge connector of cleim 1 wherein both rows
contzin the upper and lower contacts, and-that in each
row the contacts are arranged so that in each row the 7
upper contacts alternete:with the lower contacts;and that
alorg the bozrd slot each upper contacf is located
orposite 2z lower contact and each lower contact is

located opposite an upper contact

7. The edge connector of clzim 6 wherein the stabilizer
plate of said upper contacts are located zbove the

stabilizer plate of said lower contacts

‘2. An edge connector comprising a housing contazining et

least one edge connector module adapted to receive 2
portion of & devghter board comprising:

A. 2 housing with elongated sidewalls spaced apart

'by end walls, the space between szid sidewalls 2and seid

end walls defining at least one module seating areas; and
B. at least one edge connector moduvle positioned
within one of sszid module seating zrezs, comprising;
(i) an insulator body having 2 base, and two

parzllel, spaced apart, symmetric stem sections
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11 extending upwards from the base located 2round the
12 body center-line so as to form & board slot
13 therebetween, and a plurality of laterally
14 extending contact slots located 2long the length of
15 the insulator body, each slot extending from one
1€ side of the base and through the adjacent stem,
17 each slot located opposite an adjacent slot across
18 the center line-of the insulator body;
19 (i1) 2 plurality of contacts, each contacf
20 located inside 2 separéte'contéct slot, so as to
21 form two rows of opposed contacts, each contact
22 including a2 stabilizer plate secured inside the
23 base of the insuvletor body, a surface pressure
24 contact beam extending downward form the
25 stabilizer plate with a surface pressure contact
2¢ area at the end of the surfece pressure contact
27 beeam, a high beam that extends upwards from the
28 stabilizer plate into the board slot with 2
29 contact ares inside the bozrd slot, and @
30 restraining finger zbove the contact area, and in
31 st least one row at least ore upper cortact, with
32 an upper contact area, located adjacent to 2 lower
33 contact, with a lower contact area, said upper
34 contact area speced above sz2id lower contact area;

35 and
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37
38
39
40

41

22

(iii) ~ a plurality of pre-léad berriers, each
pre-ioad barrier integral with the insulator body
and extendiné across a contact slot adjacent to
the daughter boesrd slot so that the contact
'restraining fingef in the contact slot abuts the

pre-load barrier.

9. The edge connector ofrclaim 8 wherein said hdusing-
contains a plurality of longitudinally aligned modvule
seating areas, at-least two module seating areas
éeparated by é cross bar extending between said

sidewalls.

10. The edge connector of ¢laim 8 wherein at least one

pair of opposed contacts is profiled out of flat stock.

11. The edge connector of clzim 8 wherein at least one
row contains all upper 2nd lower contacts, and the
contacts are arranged so that the upper contacts

alternate with the:lo@er contacts.

12. fhe edge connector of claim 8 wherein both rows
contain the upper and lower contacts, and that in each
row the contacts are arranged so that in each row the
uppet conté;ts alternate with the lower contacts and that

along the board slot each upper contact is located
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6 opposite a lower contact and each lower contact is

7 loceted opposite an upper contact

1 14. The edge connector of claim 13 wherein the
2 stabilizer plate of said upper contacts are located zbove

3 the stabilizer plete of said lower contacts
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