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IC PACK CONNECTOR WITH DETECT SWITCH

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to. a connector
assembly which provides an interconnection between an IC
pack and a printed circuit board and, further, to such a
connector assembly which includes a switch actuatable in
direct response to insertion of an IC pack thereinto.

Background of the Invention

A conventional connector assembly for an IC pack
or memory card comprises a generally U-shaped connector
having guide grooves inside a pair of guide portions, with
a bight portion joining or extending between the side
portions. A planar IC pack is inserted into the connector
assembly between the guide portions. A trgnsverse array of
socket terminals at an edge'of the IC pack electrically
interconnect with an associated array of pin terminals on
the bight portion.

Such connector assemblies often are provided as
header connectors used for interconnecting the semi-
conductor circuit of the IC pack to an external circuit
such as a main electronic unit. The header may be used
with an IC pack or memory card for removably coupling the
IC pack to a printed circuit boarad. The IC pack is
inserted into the header and is extracted therefrom as
needed.

- One of the problems with IC pack connector
assemblies of the character described above, particularly
in headers employed with printed circuit boards, is that
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SW-TCH FIELD OF THE | NVENTION  Thi s invent bor2gengpral | y
relates to the art of electrical connectors and, particularly, to a
connector which provides an interconne@- on between an | C pack and a
printed circuit board and, further, qT§y§gxg:ﬁ@m@@ﬁ¢0r whi ch includes a
switch actuatable in direct responsejt nqg@ng@@;of an 1 C

the insertion or extraction of the IC packs with respect to
the connectors can interfere with ongoing processes or
interrupt data transfer, for example, between the IC pack
and the main electronic unit. Furthermore, a program or a

ln

user may not be alerted to the fact that an IC pack or
memory card is not present which is needed for certain
processes.

Switches have been designed into connectors for
the pufpose of detecting the presence of an IC pack or
10 memory card. Several such designs have been incorporated

into card readers, such as are disclosed in U.S. Patent
Nos. 4,900,272, 4,900,273 and 5,013,255. These designs use
an "end of stroke" contact to detect the position and/or
full insertion of the card within the connector. However,
5 such designs are not easily adaptable to pin and socket
type memory card interfaces such as is defined by the
Personal Computer Memory Card International Association
("PCMCIA") standards. In the card reader connectors of the
prior art, the "end-of-stroke" contact is positioned at the
20 rear of the card slot. This is practical in such
connectors because it does not interfere with the mating
contact interface, since the card reader contacts are
typically mounted in the base of the connector housing and
the forces are exerted on the card perpendicular to the
25 direction of insertion. However, in pin and socket type
cards, where the mating contact interface is at the rear of
the card slot, and the forces exerted between the mating
contacts are along the direction of insertion, this type of
"end-of-stroke" contact is impractical. First, the "end-
30 of-stroke" contact at the rear of the card slot would
interfere with and/or be obstructed by the mating contact
interface, and, second the forces exerted by the "end-of-
stroke" contact would increase the insertion forces of the
card itself, opposing the frictional force of the contacts.
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pack therew thin. Aggoepgengtponal
connector for an I C pack or ”€§?§hﬁﬁ generally U- shaped
gonnect or assenbly having gU|de roov S§ATE "Ue a pair of side portions,
with a connect- ing section joining or extending between the side portions.
A planar 1C pack is inserted into the connector between the side portions.
A transverse array of socket terminals at an

Accordingly, such a structure is not useful for PCMCIA-type

applications. '

Ancther design for detecting the insertion and/or
extraction of an IC pack or memory card within a card slot
is disclosed in U.S. Patent 5,330,363 and assigned to the
assignee of this invention. However, the switch design as

8]

disclosed is for use with a card ejecting mechanism wherein
the movement of the actuator or push rod closes the switch
in response to the movement of the card.

l0 Applicants' invention is directed to a connector
assembly having a switch mounted in a portion thereof
wherein the switch is actuated in direct response to the
insertion of an IC pack into the connector assembly.
Therefore, the switch can be used to shut down various

15 processes upon insertion of the IC pack into the connector
assembly and to otherwise detect the presence of an IC pack
and alert a user of the same. The switch is located along
the path of insertion of the IC pack so that standard IC
packs and/or the interface between the packs and the

20 connector do not have to be modified.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved connector assembly for providing
an interconnection between an IC pack or memory card and an

25 electronic unit, such as a printed circuit board, and
including a switch in the connector assembly.

In the exemplary embodiment of the invention, the
connector assembly is illustrated for interconnection
between an IC pack and a printed circuit board. The

30 connector assembly comprises a U-shaped header connectoxr
for mounting on the printed circuit board. A pair of guide
arms define a pathway into which the IC pack is inserted
and from which it is ejected. A plurality of pin terminals
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edge of the IC pack electrically interconnect with an asso-g-fLigegparray of
pin termnals on the connecting section. Such connectors often are

provi ded as headers used for interconnegting the sem -conductor circuit of
the 1 C pack to an external circuit—such as a main electronic unit. The
header may be used with an | C pad¢klis SHEEDHYS gaed |f or renovably coupling
the 1C pack to a printed circuit .boar REFTAeED C pagk is inserted into the

header and i saExtncgitsh thereiyigntaporeddndcf the header connector and
are adapted for interconnection of the IC pack to electri-

cal traces on the printed circuit board. The invention
contemplates that an electrical switch be provided on the

)]

guide arms of the header connector in such a manner that

the switch is actuated in direct response to insertion of

the IC pack by the IC pack itself. The switch is intercon-~

nected to electrical traces on the printed circuit board.

In the preferred embodiment of the invention, the

10 electrical switch is provided by way of a pair of spaced-

apart contacts one of which is mounted in the pathway of

insertion of the IC pack, whereby the contacts are closed

during insertion of the IC pack into the header connector.

The movement of the one contact is in a direction normal to

15 the direction of insertion of the IC pack into the
connector assemblies.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

20 drawings.
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One of the problens with I C pack connectors of the charact ea3-gscHPbed
above, particularly in headers enployed with printed circuit boards, is
that the insertion or extraction of the4 C packs with respect to the
connectors can interfere with ongpitHYp PHRETEESeBERY | i nterrupt data transfer,
for exanple, between the |IC pack pnd t REPIIED el ecironic unit Furthernore,
a programor a user may not be alerted to the fact that an IC pack or
menory card iE f Descexriptign of the,Dxawingsr certain processes.

The features of this invention which are believed

to be novel are set forth with particularity in the
appended claims. The invention, together with its objects

jn

and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify 1like elements in the figures and in
which:
10 FIGURE 1 is a perspective view of the connector
of the invention mounted to a printed circuit board, and an
IC pack for insertion into the connector;
FIGURE 2 is an enlarged perspective view of the
connector mounted to the printed circuit board;
15 FIGURE 3 is a further enlarged perspective view
of the switch on the connector;
FIGURE 4A and 4B are perspective views of the
contacts of the switch removed from the connector;
FIGURE 5 is a top plan view of the switch in its
20 open condition, prior to insertion of the IC pack; and
FIGURE 6 is a view similar to that of Figure 5,
with the IC pack inserted and moved to a position of
closing the switch.
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Swrt ches have been designed into connectors for the purpose3eRedeEpcting
the presence of an |IC pack or nmenory card. Several such designs have been
kncorporated into card readers, such as-are disclosed in U S. Pat. Nos.
4,900, 272, 4,900, 273 and 5, 013, 257 se an "end of

—These—d
THIS SHEET HAS BEEN
REPLACED

Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and

first to Figure 1, the invention is embodied in a connector
assembly in the form of a header connector, generally

15}

designated 12, for providing an interconnection between an
IC pack 14 and a printed circuit board 16. The header is
adapted for receiving the IC pack in the direction of arrow
"Al'.
Referring to Figure 2 in conjunction with Figure
10 1, header 12 is of a generally known configuration and
includes a generally U-shaped dielectric housing 18 defined
by a pair of guide arms 20 joined by a connecting bight
portion 22. The bight portion 22 mounts a plurality of
terminals having pin portions 24 projecting generally
15 parallel to the plane of the printed circuit board toward
the IC pack. The terminals include tail portions (not
shown) connected to circuit traces on the upper surface of
printed circuit board 16, as by soldering. Guide arms 20
include guide grooves 28 on the inside therecf for defining
20 an IC pack pathway and for guiding IC pack 14 into the
header, whereby socket terminals (not shown) in forward
edge 14a of the IC pack interengage with pin portions 24 of
the terminals of the header. Lastly, an electrical switch
30 is provided on the header in the guide grooves 28 of
25 guide arms 20, along the path of insertion of the IC pack,
to be described in more detail hereinafter. Accordingly,
the electrical switch is actuated in response to the
insertion of IC pack 14 into the header 12.
In assembly, header 12 is mounted to printed
30 circuit board 16 with the terminals of the header
interconnected to circuit traces on the printed circuit
board via soldering. An IC pack or memory card, such as IC
pack 14, can then be inserted into and extracted from
header 12 as needed.

T———
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-2+ stroke" contact to detect the position and/or full inseyi-ixgy afp the
card within the connector. However, such designs are not

: S il
THIS SHREET HAS BEEN
REPLACED

Referring to Figures 3 and 4 in conjunction with
Figures 1 and 2, electrical switch 30 is embodied in a pair
of electrical contacts, generally designated 32 and 34.
The contacts are stamped and formed of sheet metal material

[§)]

and are mounted in dielectric housing 18 of header 12 such
that contact portions 32a and 34a of contacts 32 and 34,
respectively, are normally spaced-apart (Fig. 5). More
particularly, contact 32 includes a generally U-shaped
anchoring portion 32b (Fig. 4) for retention within a
10 corresponding groove 36 in the header housing 18 (Fig. 3)
which holds contact 32 securely within the header. Contact
32 further includes a foot portion 32c¢ for soldering within
a plated through hole or for surface mounting to a circuit
trace on printed circuit board 16. Contact portion 32a is
15 joined to anchoring portion 32b by a spring arm 32d so that
the contact portion is movable in the direction of double-
headed arrow "B", but the contact portion is biased toward
its normally open position shown in Figures 3 and 5.
Contact 34 similarly includes an anchoring
20 portion 34b for being retained within a groove 40 of the
housing. Contact 34 also includes a foot portion 34c for
socldering within a plated through hole or for surface
mounting to a circuit trace on printed circuit boarad 16.
Contact portion 34a is cantilevered upwardly from anchoring
25 portion 34b and is spaced away from contact portion 32a of
contact 32 in the normally open condition of the switch
(Fig. 5). Therefore, contact portion 34a of contact 34 may
be considered the fixed contact of switch 30 and contact
portion 32a of contact 32 may be considered the movable
30 contact of the switch.

Referring now to Figures 5 and 6, the location of
switch 30 in relation to the IC pack 14 is illustrated. It
can be seen in Figures 5 and 6 that movable contact portion
32a of contact 32 of electrical switch 30 is located in the

"
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easily adaptable to pin and socket type nmenory card inter-98ae62 BBch as is
defined by the Personal Conputer Menory Card International Association
("PCMCI A") standards. In the card read8ér connectors of the prior art, the

"end-of - stroke" contact is posi ?% t+he—+eaf of the card slot. This
is practical in such connectors ; éggggﬁy tH40EENnpt interfere with the
mati ng contact interface, since'! d+A%ERder_cbntacts are typically

mounted i n tRetBa®E dnseksieBnrEcL6r PAGKsilAg aMavehaer 6PBE3CKr BOEREPRed on

the card perpgadpesiaéts inwardly within the IC pack pathway defined by
guide grooves 28 a sufficient distance to cause movable

contact portion 32a to engage contact portion 34a of

i»n

contact 34 during insertion of IC pack 14. That is to say,

during insertion of the IC pack into header movable contact

portion 32a moves in a direction normal to the insertion of

the IC pack. Since only a portion of the force exerted

against the movable contact is directly opposing the

10 insertion force of the card, the switch can be incorporated

within one or both of the guide grooves 28 without

substantially effecting the insertion force of the IC pack.

Contact portion 52a is sufficiently resilient to prevent

any damage to the switch construction. 1In essence, it can

15 be understood that the above-described construction of

electrical switch 30, along with its location and that of

actuation by the IC pack itself, forms a switch which is

actuated by the IC pack itself, i.e. detects the insertion

and presence of an IC pack within the IC pack pathway.

20 Furthermore, the switch 30 may be positioned anywhere

within guide grooves 28 along guide arm 20 to detect the

presence of an IC pack at any point of travel along the IC

pack pathway. For example, the switch could be positioned

along groove 28 proximate the header pins 24, thus alerting

25 a user that the IC card is positioned within the IC pack
pathway, and electrically engaging the header pins.

Therefore, in operation, when an IC pack is

inserted into header 12, such insertion of the IC pack

causes movable contact 32a to move from the position shown

30 in Figure 5 to the position shown in Figure 6 whereat the

electrical switch is attached, i.e. the contacts are in

their closed position (i.e. connecting the electrical

circuit through the circuit traces on the printed circuit

board interconnected to feet 32c¢ and 34c of the contacts).

—

—
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to'the direction of insertion. However, in pin and socket t9pe&anrEls, where
the mating contact interface is at the rear of the card slot, and the
forces exerted between the mating conta&fs are opposite the direction of
insertion, this type of "end-of- Eﬁ s inpractical. First, the

I8 gLy
"end- of - stroke" contact at the r of- Wﬂé”c’b‘alﬁfif\sl ot would interfere with
and/ or obstructed by the mating - E& f ace; and, second the forces
exerted by the "end- of Q%@@CQJOWWGI@W £RE Rrsa¥ielh Flor ces

of the card ijip§ldsePPGfcluding a detection of the presence or absence
of the IC pack during a desired operation to prevent
interference with ongoing processes or data transfer which

(&}

might be affected by the removal or insertion of the IC

pack, or the warning or notice that an IC pack is required

to be inserted to perform a requisite or desired function.

Therefore, electrical switch 30 is located in the path of

IC pack 14 so that the system may be shut-down or

10 "notified" of the disengagement of terminals pins 24 from
the terminal sockets of the IC pack, or, upon insertion of
an IC pack, to open the switch and allow the system to
operate and/or transfer data when the terminals have been
fully interengaged.

15 Note that, depending on the location of the
switch, the detection can be performed at any stage of the
insertion of the IC pack. In addition, by having the switch
actuated by the IC pack itself, the header can be used
either with or without an ejector mechanism. Such a design

20 allows for flexibility depending on the specific
application.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

25 examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein.
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ing the frictional force of the contacts. Accordingly, suclk3az2gkr@pture is
not useful for the PCMCIA applications. Anot her design for detecting the
insertion and/or extrac- tion of an ICgack or menory card within a card
slot is disclosed in U S. Pat. No. 5,330,363 and assigned to the assignee
of this invention. However, the aﬂktghj sn0i scl osed is for use only
wth a card ejecting nechani sm éP”Pﬁ}WQ,Cngenen& of the actuator or push
rod cl oses tlheggsmg ch in respons to tR& #Aoverent—of the card.

1. In a connector assembly for providing an
interconnection between an IC pack (14) and a printed

circuit board (16), comprising

n

a header connector (12) for mounting on the
printed circuit board including a pair of guide arms (20)
having guide grooves (28) defining a pathway into which the
IC pack is inserted, and
a plurality of terminals (24) on the header
io connector located at the rear of the pathway and adapted
for interconnection of the IC pack to electrical traces on
the printed circuit board,
characterized in that:
an electrical switch (30) is mounted on the guide
15 arms of the header connector, said switch being defined by
a pair of spaced-apart contacts (32, 34) adapted to be
closed in direct response to insertion of the IC pack into
the header connector,
wherein one (32) of the pair of spaced-apart
20 contacts (32, 34) includes a movable contact portion (32a)
located along the pathway of the IC pack movable by a
portion of the IC pack during insertion thereof into the
header connector.

2. In a connector assembly as set forth in claim

25 1, wherein said movable contact portion of the electrical

switch moves in a direction normal to the direction of

insertion of the IC pack, and the other (34) of the pair of
spaced-apart contacts (32, 34) remains fixed. |

3. A connector assembly for .providinq an
30 interconnection between an IC pack (14) and a printed
circuit board (16), characterized by:

QLT ED — -
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Applicants' invention is directed to a connector having a s@-2d2 #Perein
the switch is actuated in direct response to the insertion of an IC pack
into the connector. Therefore, the sw-iedh can be used to shut down vari ous

processi ng upon insertion of the | Tegonnector and to
ot herwi se detect the presence of (‘I‘IH%%LJ&J;H{S@L;W rt a user of the sane.

The switch is incorporated in thepath—oi :"°°'*'n of the I C pack so that
nodi fications to standa dlﬂs(ba;méleé@rt FEONNREEPT ablal HAT MBUPENE AR t h

the connectoryflo BPinPaYCcircuit board including a bight portion (22)
and two guide portions (20) between which the IC pack is

inserted into mating connection with the bight portion;

o

a plurality of terminals (24) mounted on the
bight portion adapted for interconnection of the IC pack to
electrical traces on the printed circuit board; and

an electrical switch (30) on one of the guide
portions of the header connector comprising a pair of
10 spaced-apart contacts (32, 34), one of the contacts (32)

including a movable contact portion located in the path of

insertion of the IC pack which moves in a direction normal

to the direction of insertion of the IC pack upon insertion

of the IC pack into mating connection with the header
is connector.

4. In a connector assembly for providing an
interconnection between an IC pack (14) and an electronic
apparatus, including a connector (12) coupled to the
electronic apparatus into which the IC pack is inserted,

20 said connector having a pair of guide arms (20) and a
plurality of terminals (24) adapted for interconnection of
the IC pack to the electronic, characterized by

an electrical switch (30) mounted on one of the
guide arms comprising a pair of spaced-apart contacts (32,

25 34) closed by the IC pack during insertion of the IC pack
into the connector.

5. In a connector assembly as set forth in claim

4, wherein one of the pair of spaced-apart contacts (32,

34) includes a movable contact portion (32a) located in the

30 path of insertion of the IC pack and movable in a direction
normal to the direction of insertion of the IC pack.

S
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to be nade. _ SUMVARY OF THE | NVENTI ON  An obj%xt262 IR ef ore,
of the invention is to provide a new and inproved connector for providing
an i nterconnection -12-

THIS SHEET HAS BEEN
REPLACE

ABSTRACT

IC Pack Connector with Detect Switch

A connector assembly provides an interconnection
between an IC pack (14) and a printed circuit board (16).
The connector is in the form of a header (12) for mounting

o

on the printed circuit board and into which the IC pack is
inserted. A plurality of terminals (24) on the header are
adapted for interconnection of the IC pack to electrical
traces on the printed circuit board. 2n electrical switch
10 (30) is provided along guide arm 20 of the header and is
actuated by the IC pack itself upon insertion of the IC
pack therewithin thereby detecting the presence of the IC
pack within the header. The switch comprises a pair of
spaced-apart contacts which are closed by the IC pack
15 during insertion thereof into the header.
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between an | C pack or nenory card and an el ectronic unit,

(1-4)
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In the exenpl ary enbodi nent of the I nyenirs @Rgef O SRR nector iIs
illustrated for interconnection betwegn an;LJLQ@g% and a printed circuit
board. The connector is specifically a— gga r for nmounting on
the printed circuit board and into which~t | C pack is inserted and from
which it is ejected. A plurality of pintermnals are nounted in the
header connector and are adapted for interconnection of the

such as a printed circuit board, and includlng a switch in the connector.

I8




| C pack to electrical traces on thTﬁgtf tedcl Ht—board. The invention
contenplates that an el ectrical smLtHﬁsﬁgzbﬂ&Q§&@E“ on the header connector
in such a manner that the switch i$ .actUated"in-direct response to
insertion of the I C pack. The switch iP3i%5erconnected to electrical
traces on the printed circuit board. TH'the preferred enbodi ment of the
I nvention, the elec- trical switch is provided by way of a pair of

normal |y spaced-apart contacts; whereby the contacts are closed in

34aq
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response to insertion of the ICp header connec- tor. As

di scl osed herein, the electrical V\ﬁ‘tfeISHEEFHQSIBEEz@ ed so as to have one of
its contacts novabl y mounted in the patlhiPL»eCrID nsertlion of the I C pack or
menory card for actuation thereby as gj( ébCTo?c"k‘Ts noved into electrical
engagenent w th the header. O her features and advant ages of
the invention will be apparent fromthe foI | om ng detail ed description
taken in connection vgi{t h theoacconpgwi ng draw ngs. ©

FIG.5

e
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believed-to be novel are set for[f W ékpat4d BEENa ity.pn—khe~aEgegg?
ﬂly IdesLethect s and t!hEE%lLM-EH ahed! g;—

clainms. The invention, together
t hereof, may be best understood ce to fal lfowr—1ng descr i on

taken in conjunction with the acconpanyl A iln i keog
reference nunerals identify |ike @g"r% o W%h‘e@\
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BRI‘EF DESCRI PTI ON DRAW NGS The features Of’ﬁi nventi on which are

SPECIFICATION

C PACK CONNECTOR WITH DETECT SWITCH

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to' a connector
assembly which provides an interconnection between an IC
pack and a printed circuit board and, further, to such a
connector assembly which includes a switch actuatable in
direct response to insertion of an IC pack thereinto.

Background of the Invention

A conventional connector assembly for an IC pack
or memory card comprises a generally U-shaped connector
having guide grooves inside a pair of guide portions, with
a bight portion joining or extending between the side
portions. A planar IC pack is inserted into the connector
assembly between the guide portions. A transverse array of
socket terminals at an edge of the IC pack electrically
interconnect with an associated array of pin terminals on
the bight .portion.

Such connector assemblies often are provided as
header connectors used for interconnecting the semi-
conductor circuit of the IC pack to an external circuit
such as a main electronic unit. The header may be used
with an IC pack or memory card for removably coupling the
IC pack to a printed circuit board. The IC pack is
inserted into the header and is extracted therefrom as
needed.

One of the problems with IC pack connector
assemblies of the character described above, particularly
in headers employed with printed circuit boards, is that
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elements in the figures and in which: FIG 1 is a perspect] vV} W, of 1 h
connector of the invention nounted.i.0—a—pri-pted—chrcuit board, “and af

. . . o ornmTE AS BRED 0
pack for insertion into the conn ctroy SHEETHILS BBEN g an enl ar ged perspective

AT
d

view of the connector nounted tol|the g¥ifhfEHcircdit board; | ) 27 KOV 1996
-2-

the insertion or extraction of the IC packs with respect to
the connectors can interfere with ongoing processes or
interrupt data transfer, for example, between the IC pack
and the main electronic unit. Furthermore, a program or a
user may not be alerted to the fact that an IC pack or
memory card is not present which is needed for certain
processes.

Switches have been designed into connectors for
the purpose of detecting the presence of an IC pack or
memory card. Several such designs have been incorporated
into card readers, such as are disclosed in U.S. Patent
Nos. 4,900,272, 4,900,273 and 5,013,255. These designs use
an "end of stroke" contact to detect the position and/or
full insertion of the card within the connector. However,
such designs are not easily adaptable to pin and socket
type memory card interfaces such as is defined by the
Personal Computer Memory Card International Association
("PCMCIA") standards. In the card reader connectors of the
prior art, the "end-of-stroke" contact is positioned at the
rear of the card slot. This is practical in such
connectors because it does not interfere with the mating
contact interface, since the card reader contacts are
typically mounted in the base of the connector housing and
the forces are exerted on the card perpendicular to the
direction of insertion. However, in pin and socket type
cards, where the mating contact interface is at the rear of
the card slot, and the forces exerted between the mating
contacts are along the direction of insertion, this type of
"end-of-stroke" contact is impractical. First, the "“end-
of-stroke" contact at the rear of the card slot would
interfere with and/or be obstructed by the mating contact
interface, and, second the forces exerted by the "end-of-
stroke" contact would increase the insertion forces of the
card itself, opposing the frictional force of the contacts.

————
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FIG 3 is a further enlarged perspective view of rf"l’fggs,.vu_u

THIS SHEET HAS BEEN 7 MOV 100
e CED 27 KOV 1998
-3_

Accordingly, such a structure is not useful for PCMCIA-type
applications.

Another design for detecting the insertion and/or
extraction of an IC pack or memory card within a card slot
is disclosed in U.S. Patent 5,330,363 and assigned to the
assignee of this invention. However, the switch design as
disclosed is for use with a card ejecting mechanism wherein
the movement of the actuator or push rod closes the switch
in response to the movement of the card. )

Applicants' invention is directed to a connector
assembly having a switch mounted in a portion thereof
wherein the switch is actuated in direct response to the
insertion of an IC pack into the connector assembly.
Therefore, the switch can be used to shut down various
processes upon insertion of the IC pack into the connector
assembly and to otherwise detect the presence of an IC pack
and alert a user of the same. The switch is located along
the path of insertion of the IC pack so that standard IC
packs and/or the interface between the packs and the
connector do not have to be modified.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved connector assembly for providing
an interconnection between an IC pack or memory card and an
electronic unit, such as a printed circuit board, and
including a switch in the connector assembly.

In the exemplary embodiment of the invention, the
connector assembly is illustrated for interconnection
between an IC pack and a printed circuit board. The
connector assembly comprises a U-shaped header connector
for mounting on the printed circuit board. A pair-of guide
arms define a pathway into which the IC pack is inserted
and from which it is ejected. A plurality of pin terminals

——
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on the connector, FIG 4A and 4B are perspective views of the contacts
of the switch renoved fromthe connector,; FIG 5 is apep-plan-view of
the switch in its open conditi opr{?rgf{t -OF qp\@ gepsertion of §hBERGCPHENT SHEET

FIG 6 is aviewsimlar to ths
noved to a position of closing the—swtct

OF THE

+

AC@D withlthe IC p T‘ fserted—and
Al L

_4_
! S hJ

it B

are mounted in a bight portion of the header connector and
are adapted for interconnection of the IC pack to electri-
cal traces on the printed circuit board. The invention
contemplates that an electrical switch be provided on the
guide arms of the header connector in such a manner that
the switch is actuated in direct response to insertion of
the IC pack by the IC pack itself. The switch is intercon-
nected to electrical traces on the printed circuit board.

In the preferred embodiment of the invention, the
electrical switch is provided by way of a pair of spaced-
apart contacts one of which is mounted in the pathway of
insertion of the IC pack, whereby the contacts are closed
during insertion of the IC pack into the header connector.
The movement of the one contact is in a direction normal to
the direction of insertion of the IC pack into the
connector assemblies.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.
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PREFERRED ENMBCDI MENT Referring to the drawings in greater det ail, and
first to FIG 1, the invention is enmbodied in a connectpr-irt ‘UTHE

header, generally designated 12, iyL‘y |nter:dﬁﬁ%6@r¥wﬁ vé?—
an | C pack 14 and a printed circ "bggl:llﬂ\’e headef [S adapted for
receiving the 1C pack in the dir LA Ref ey y inmy 1996F1{G
in conjunction with FIG 1, header ¥3-is of a generallyjkhown configurdti
and includes a dielec-

I

Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
nunerals identify like elements in the figures and in
which:

FIGURE 1 is a perspective view of the connector
of the invention mounted to a printed circuit board, and an
IC pack for insertion into the connector;

FIGURE 2 is an enlarged perspective view of the
connector mounted to the printed circuit board;

FIGURE 3 is a further enlarged perspective view
of the switch on the connector;

FIGURE 4A and 4B are perspective views of the
contacts of the switch removed from the connector;

FIGURE 5 is a top plan view of the switch in its
open condition, prior to insertion of the IC pack; and

FIGURE 6 is a view similar to that of Figure 5,
with the IC pack inserted and moved to a position of
closing the switch.
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tric housing 18 defined by a pair of side portions 20 joined by a

¢onnecting section 22. The. connecting section 22 nounts a, pluralh{y”a¢
term nals having pin portions 24 prOJectlng general ly paraLLeLWLo,Lhewpl
of the printed circuit board tgward - The, LGspaek.| The te;nanals I ncl ude |t
portions (not shown) connected m@ C|E§ﬁﬂﬁjbraces on t hef upp@r? BOWi 1986 of
printed circuit board 16, as b ~——S8rdeportion 0 incl ude guid

grooves 28 on the inside thereof for defining an IC pac pat hway and for

guiding I C pack 14

Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a connector
assembly in the form of a header connector, generally
designated 12, for providing an interconnection between an
IC pack 14 and a printed circuit board 16. The header is
adapted for receiving the IC pack in the direction of arrow
"All.

Referring to Figure 2 in conjunction with Figure
1, header 12 is of a generally known configuration and
includes a generally U-shaped dielectric housing 18 defined
by a pair of guide arms 20 joined by a connecting bight
portion 22. The bight portion 22 mounts a plurality of
terminals having pin portions 24 projecting generally
parallel to the plane of the printed circuit board toward
the IC pack. The terminals include tail portions (not
shown) connected to circuit traces on the upper surface of
printed circuit board 16, as by soldering. Guide arms 20
include guide grooves 28 on the inside thereof for defining
an IC pack pathway and for guiding IC pack 14 into the
header, whereby socket terminals (not shown) in forward
edge l4a of the IC pack interengage with pin portions 24 of
the terminals of the header. Lastly, an electrical switch
30 is provided on the header in the guide grooves 28 of
guide arms 20, along the path of insertion of the IC pack,
to be described in more detail hereinafter. Accordingly,
the electrical switch is actuated in response to the
insertion of IC pack 14 into the header 12.

In assembly, header 12 is mounted to printed
circuit board 16 with the terminals of the header
interconnected to circuit traces on the printed circuit
board via soldering. An IC pack or memory card, such as IC
pack 14, can then be inserted into and extracted from

header 12 as needed. I
—’/ placed

i



into the header, whereby socket terminals (not shown) in forward edge l4a

of the I C pack |nterengage wWith pin portions 24 of the te
header. Lastly, an elec- trical & «L@h~3QMws~pL9V+ded on
inside of the side portions 20, aldhgM¥rs Uts 8BENrooves 2

5
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pnd- T the-path

of insertion of the IC pack, for[pu[pdé’éA BPbe ddscri bed
Suffice it to say at this point, the g/ ectrical switchis
response to the insertion of IC pack 14 into the header 1P
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Referring to Fiqures 3 and 4 in conjunction with
Figures 1 and 2, electrical switch 30 is embodied in a pair
of electrical contacts, generally designated 32 and 34.
The contacts are stamped and formed of sheet metal material
and are mounted in dielectric housing 18 of header 12 such
that contact portions 32a and 34a of contacts 32 and 34,

respectively, are normally spaced-apart (Fig. 5). More

particularly, contact 32 includes a generally U-shaped
anchoring portion 32b (Fig. 4) for retention within a
corresponding groove 36 in the header housing 18 (Fig. 3)
which holds contact 32 securely within the header. Contact
32 further includes a foot portion 32c for soldering within
a plated through hole or for surface mounting to a circuit
trace on printed circuit board 16. Contact portion 32a is
joined to anchoring portion 32b by a spring arm 324 so that
the contact portion is movable in the direction of double-
headed arrow "B", but the contact portion is biased toward
its normally open position shown in Figures 3 and 5.

Contact 34 similarly includes an anchoring
portion 34b for being retained within a groove 40 of the
housing. Contact 34 also includes a foot portion 34c for
soldering within a plated through hole or for surface
mounting to a circuit trace on printed circuit board 1s6.
Contact portion 34a is cantilevered upwardly from anchoring
portion 34b and is spaced away from contact portion 32a of
contact 32 in the normally open condition of the switch
(Fig. 5). Therefore, contact portion 34a of contact 34 may
be considered the fixed contact of switch 30 and contact
portion 32a of contact 32 may be considered the movable
contact of the switch.

Referring now to Figures 5 and 6, the location of
switch 30 in relation to the IC pack 14 is illustrated. It
can be seen in Figures 5 and 6 that movable contact portion
32a of contact 32 of electrical switch 30 is located in the

e T
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In assenbly, header 12 is nounted to printed circuit board 16 with the
term nal s of the header interconneg i feN naces oh-the.-printed...
srm | \ ! ’ﬁﬁs i¥RET HASIBER -1
circuit board via soldering an |IC pac 2 IEplTEERS Y cafd, sycREBS\EGENACKIZER,
can then be inserted into and extr “{cd .ru..ucauc. 12 ag npeeded:
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path of insertion of IC pack 14. Movable contact portion
32a projects inwardly within the IC pack pathway defined by
guide grooves 28 a sufficient distance to cause movable
contact portion 32a to engage contact portion 34a of
contact 34 during insertion of IC pack 14. That is to say,
during insertion of the IC pack into header movable contact
portion 32a moves in a direction normal to the insertion of
the IC pack. Since only a portion of the force exerted
against the movable contact is directly opposing the
insertion force of the card, the switch can be incorporated
within one or both of the guide grooves 28 without
substantially effecting the insertion force of the IC pack.
Contact portion 52a is sufficiently resilient to prevent
any damage to the switch construction. In essence, it can
be understood that the above-described construction of
electrical switch 30, along with its location and that of
actuation by the IC pack itself, forms a switch which is
actuated by the IC pack itself, i.e. detects the insertion
and presence of an IC pack within the IC pack pathway.
Furthermore, the switch 30 may be positioned anywhere
within guide grooves 28 along guide arm 20 to detect the
presence of an IC pack at any point of travel along the IC
pack pathway. For example, the switch could be positioned
along groove 28 proximate the header pins 24, thus alerting
a user that the IC card is positioned within the IC pack
pathway, and electrically engaging the header pins.
Therefore, in operation, when an IC pack is
inserted into header 12, such insertion of the IC pack
causes movable contact 32a to move from the position shown
in Figure 5 to the position shown in Figure 6 whereat the
electrical switch is attached, i.e. the contacts are in
their closed position (i.e. connecting the electrical
circuit through the circuit traces on the printed circuit
board interconnected to feet 32c and 34c of the contacts).

—_———
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Referrlng to FIGS. 3 and 4 in conjunction with FIGS. 1 o T ——
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Electrical switch 30 can be used for a variety of
purposes, including a detection of the presence or absence
of the IC pack during a desired operation to prevent
interference with ongoing processes or data transfer which
might be affected by the removal or insertion of the IC
pack, or the warning or notice that an IC pack is required
to be inserted to perform a requisite or desired function.
Therefore, electrical switch 30 is located in the path of
IC pack 14 so that the system may be shut-down or
"notified" of the disengagement of terminals pins 24 from
the terminal sockets of the IC pack, or, upon insertion of
an IC pack, to open the switch and allow the system to
operate and/or transfer data when the terminals have been
fully interengaged.

Note that, depending on the location of the
switch, the detection can be performed at any stage of the
insertion of the IC pack. In addition, by having the switch
actuated by the IC pack itself, the header can be used
either with or without an ejector mechanism. Such a design
allows for flexibility depending on the specific
application.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

————
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and 2, electrical switch 30 is enbodied in a pair of electrical contacts,
general ly designated 32 and 34. The contacts are stanped and forned of

sheet netal material and are nounted-—a—di-eleet+ie
such that contact portions 32a an{l B4aSHFETCHM BEEN

tively, are nornally spaced-apart |L(ELGRE¥ACHR/ e p

wi thin a correspondi ng groove 36 within the header

hol d contact 32

housi ng 18 of header 12
32 and—34;~t-LSPeCmmmmm ww-wm

articul arHE;?La@ﬂﬁti‘thriEiZ’
I ncl udes a generally U shaped anchor_%ag port i on 32b (FI G| 4y~—for—retentiygn

housi ng 82('}:%&/ 1@56'[ Q

crams L

1. In a connector assembly for providing an
interconnection between an IC pack (14) and a printed
circuit board (16), comprising

a header connector (12) for mounting on the
printed circuit board including a pair of guide arms (20)
having guide grooves (28) defining a pathway into which the
IC pack is inserted, and

a plurality of terminals (24) on the header
connector located at the rear of the pathway and adapted
for interconnection of the IC pack to electrical traces on
the printed circuit board,

characterized in that:

an electrical switch (30) is mounted on the guide
arms of the header connector, said switch being defined by
a pair of spaced-apart contacts (32, 34) adapted to be
closed in direct response to insertion of the IC pack into
the header connector,

wherein one (32) of the pair of spaced-apart
contacts (32, 34) includes a movable contact portion (32a)
located along the pathway of the IC pack movable by a
portion of the IC pack during insertion thereof into the
header connector.

2. In a connector assembly as set forth in claim
1, wherein said movable contact portion of the electrical
switch moves in a direction normal to the direction of
insertion of the IC pack, and the other (34) of the pair of
spaced-apart contacts (32, 34) remains fixed.

3. A connector assembly for providing an
interconnection between an IC pack (14) and a printed
circuit board (16), characterized by:

“‘{\iii\i\\\\\\\\\\\\\\\\\\



securely within the header. Contact 32 further includes a foot portion 32c
for soldering within a plated through hole or_s ce nDuntlng to a circuit

trace on printed circuit board 16. t T PRKIEEBN 32a i s J‘IQQQP R
anchoring portion 32b by a spring at'm %@@mhat t he contja 2 36&1‘_ _‘qu ”T!EET
novable in the direction of double "B", but thé cont act
portion is biased toward its nornaIL% 1open p05|t|on shown |i n FP @30V 199%
Contact 34 simlarly includes an anchoring portion 34b

Ul

a U-shaped header connector (12) for mounting on
the printed circuit board including a bight portion (22)
and two guide portions (20) between which the IC pack is
inserted into mating connection with the bight portion;

a plurality of terminals (24) mounted on the
bight portion adapted for interconnection of the IC pack to
electrical traces on the printed circuit board; and

an electrical switch (30) on one of the guide
portions of the header connector comprising a pair of
spaced-apart contacts (32, 34), one of the contacts (32)
including a movable contact portion located in the path of
insertion of the IC pack which moves in a direction normal
to the direction of insertion of the IC pack upon insertion
of the IC pack into mating connection with the header
connector.

4. In a connector assembly for providing an
interconnection between an IC pack (14) and an electronic
apparatus, including a connector (12) coupled to the
electronic apparatus into which the IC pack is inserted,
said connector having a pair of guide arms (20) and a
plurality of terminals (24) adapted for interconnection of
the IC pack to the electronic, characterized by

an electrical switch (30) mounted on one of the
guide arms comprising a pair of spaced-apart contacts (32,
34) closed by the IC pack during insertion of the IC pack
into the connector.

5. In a connector assembly as set forth in claim
4, wherein one of the pair of spaced-apart contacts (32,
34) includes a movable contact portion (32a) located in the
path of insertion of the IC pack and movable in a direction
normal to the direction of insertion of the IC pack.

iy




for being retained within a groove 40 of the housing. Contact 34 al so
includes a foot portion-34c for soldering within a plated through hol e or
surface nounting to a circuit trqee OTF Cui t beare-t

portion 34a is cantil evered upwa dﬂyqﬁﬁg;¥§ﬁéﬁ@?¥ g portﬁﬁHLﬁhb.§ﬁd5H
spaced away from contact portion t32a.dfFHARFRCt 327 n thermormal Ty open
condition of the switch (FIG 5). ThéRefore, contact po tio?jﬁﬁ ayoRogont
34 may be considered the fixed contact of switch 30 and| cponfac portlor

of contact 32 nmay be

ABSTRACT

IC Pack Connector with Detect Switch

A connector assembly provides an interconnection
between an IC pack (14) and a printed circuit board (16).
The connector is in the form of a header (12) for mounting
on the printed circuit board and into which the IC pack is
inserted. A plurality of terminals (24) on the header are
adapted for interconnection of the IC pack to electrical
traces on the printed circuit board. An electrical switch
(30) is provided along guide arm 20 of the header and is
actuated by the IC pack itself upon insertion of the IC
pack therewithin thereby detecting the presence of the IC
pack within the header. The switch comprises a pair of
spaced-apart contacts which are closed by the IC pack
during insertion thereof into the header.

FIGURE 1.
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consi dered the novabl e contact of the sw tch. Referring now to FIGS. 5
and 6, the location of switch 30 in relation to t ck 214t
illustrated. It can be seen in Fl GS— ﬂ dﬁﬁtﬁ@t dﬁrbmﬁﬂ
32a of contact 32 of electrical swtic
insertion of |IC pack 14. Mvable co

of contact 34 for
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each insertion of IC pack 14. That is to say, novable contact portion 32a.
noves in a direction perpendicular to the insertion of the @ FAGKKTIHISE

only a portion of the force exerted agai nst the novabl e gontact—is—¢h I
opposing the insertion force of the.card, t-he—switech can bef i ncor por.at ed

within one or both of the guide grgtif’é@ SEERHAROREN bstdn- t¥ |y 1996

effecting the insertion force of the |C BESKACHENt L
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- 6°- portion 52a is sufficiently resilient to prevent any damage to the
switch construction. In essencer@;;.t_-.....-ﬁ@n be understo d that Fe—-
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t he” above- descri bed construction of electrical switch 30, along with its
location and that of actuation by the I C pack itself, f —a—-sw-t.ch.whi ch
%‘AGE@ENH | EEAN

is actuated by the presence of theft SP%T llA‘SeBL.lfke[ ect he-4
C ALAnay. Fur t e nor &7 teswht ¢

presence of an I C pack within the
30 may be positioned anywhere w t hts gu de oe‘veu 28 alo g? tion 20
to detect the presence of an I C pack at any point of trav ?gﬁépﬁ%

pack pathway. For exanple, the switch cbul d be positio
proxi mate the-
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header pins 24, thus alerting a user that the IC card is not only

positioned wt h| n the | C pack pathway, but e]ectri ca‘{,I y engagi ng the header
D

pi ns. Therefore, in operation, when an [ i nseft I

12, the novenent of the |IC pack causes the )E%va cont ac @%&k\?é@%?@ﬁ?’
the position shown in FIG 5 to the position Sk \M}I g wher eat J;,ﬁe
electrical switch is actuated (i.e. connecting the eI'e C I”d}r-é:trft'
through the circuit traces on the prlnt'e]d “circuit board i
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IC PACK CONNECTOR WITH DETECT
SWITCH

FIELD OF THE INVENTION

This invention generally relates to the art of electrical
connectors and, particularly, to a connector which provides
an interconnection between an IC pack and a printed circuit
board and, further, to such a connector which includes a
switch actuatable in direct response to movement of an IC
pack therewithin. '

BACKGROUND OF THE INVENTION

A conventional connector for an IC pack or memory card
includes a generally U-shaped connector assembly having -
guide grooves inside a pair of side portions, with a connect-
ing section joining or extending between the side portions.
A planar IC pack is inserted into the connector between the
side portions. A transverse array of socket terminals at an
edge of the IC pack electrically interconnect with an asso-
ciated array of pin terminals on the connecting section.

Such connectors often are provided as headers used for
interconnecting the semi-conductor circuit of the IC pack to
an external circuit such-as a main electronic unit. The header
may be used with an IC pack or memory card for removably
coupling the IC pack to a printed circuit board. The IC pack
is inserted into the header and is extracted therefrom as
needed.

One of the problems with IC pack connectors of the
character described above, parnculatly in headers employed
with printed circuit boards, is that the insertion or extraction
of the IC packs 'with respect to the connectors can interfere
with ongoing processes or interrupt data transfer, for
example, between the IC pack and the main electronic unit.
Furthermore, a program or a user may not be alerted to the
fact that an IC pack or memory card is not present which is
needed for certain processes.

Switches have been designed into connectors for the
purpose of detecting the presence of an IC pack or memory
card. Several such designs have been incorporated into card
readers, such as are disclosed in U.S. Pat. Nos. 4,900,272,
4,900,273 and 5,013,255. These designs use an “end of



feet’ 32c and 34c of the contacts). El ectrical swtch 30 can be used for a
variety of purposes, including a detection of the presenc o)
the 1 C pack during a desired operation to prevent interfe qul\%"ﬂﬁ*‘—ﬁnﬁm"ﬁgi
processes or data transfer which m ght be affected by the r at—oT “""""i
i nsertion of the IC pack, or the warning or notice that a é}{)‘acgwgﬂﬂ -‘
required to be inserted to performa requisite or desired|fyn : o
Therefore, electrical switch 30 is locatéd in the path of ckT47S0
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stroke” contact to detect the position and/or full insertion of
the card within the connector. However, such designs are not
easily adaptable 1o pin and socket type memory card inter-
faces such as is defined by the Personal Computer Memory
Card International Association (“PCMCIA”) standards. In
the card reader connectors of the prior art, the “end-of-
stroke” contact is positioned at the rear of the card slot. This
is practical in such connectors because it does not interfere
with the mating contact interface, since the card reader
contacts are typicaily mounted in the base of the connector
housing and the forces are exerted on the card perpendicular
to the direction of insertion. However, in pin and socket type
cards, where the mating contact interface is at the rear of the
card slot, and the forces exerted between the mating contacts
are opposite the direction of insertion, this type of “end-of-
stroke” contact is impractical. First, the “end-of-stroke”
contact at the rear of the card siot would interfere with
and/or obstructed by the mating contact interface, and,
second the forces exerted by the “end-of-stroke” contact
would increase the insertion forces of the card itself, oppos-
ing the frictional force of the contacts. Accordingly, such a
structure is not useful for the PCMCIA applications.

Another design for detecting the insertion and/or extrac-
tion of an IC pack or memory card within a card slot is
disclosed in U.S. Pat. No. 5,330,363 and assigned to the
assignee of this invention. However, the switch design as
disclosed is for use only with a card ejecting mechanism
wherein the movement of the actuator or push rod closes the
switch in response to the movement of the card.

Applicants’ invention is directed to a connector having a
switch wherein the switch is actuated in direct response to
the insertion of an IC pack into the connector. Therefore, the
switch can be used to shut down various processing upon
insertion of the IC pack into the connector and to otherwise
detect the presence of an IC pack and alert a user of the
same. The switch is incorporated in the path of insertion of

- the IC pack so that modifications to standard IC packs and
. the interfacing of the packs with the connector do not have
to be made.

SUMMARY OF THE INVENTION

An object, therefore, of the invention is to provide a new
and improved connector for providing an interconnection



be shut-down or "notified" of the di sengagenent of terni- +As—24..fr.on
the termnal sockets of the IC pack, or, upon insertion of RERLALEMNEEK SHBET
open the switch and allow the systemto operate and/or trans—f—eﬁwda{—awm%n

the term nals have been fully interengaged. Not e that dep ;ﬁjk}n »@nmw
| ocation of the switch, the detection can be perforned at Stage BP' ¢ the
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I nsertion of the I1C pack In addition, by having the switdgh at
| C pack itself, the header can be used ei 8her with or

between an IC pack or memory card and an electronic unit,
such as a printed circuit board, and including a switch in the
connector.

In the exemplary embodiment of the invention, the con-
nector i3 illustrated for interconnection between an IC pack
and a printed circuit board. The coanector is specifically a
header connector for mounting on the printed circuit board
and into which the IC pack is inserted and from which it is
ejected. A plurality of pin terminals are mounted in the
header connector and are adapted for interconnection of the
IC pack to clectrical traces on the printed circuit board. The
invention contemplates that an electrical switch be provided
on the header connector in such a manner that the switch is
actuated in direct response to insertion of the IC pack. The
switch is interconnected to electrical traces on the printed .
circuit board.

In the prefen'ed embodiment of the invention, the elec-
trical switch is provided by way of a pair of normal]y
spaced-apart contacts, whereby the contacts are closed in

- response to insertion of the IC pack into the header connec-
tor. As disclosed herein, the electrical switch is posmoned SO
as to have one of its contacts movably mounted in the path
of insertion of the IC pack or memory card for actuation
thereby as the IC pack is moved into electrical engagement
with the header.

Other objects, features and advantages of the invention
will be apparent from the following detailed description
taken in connection with the accompanying drawings.

BRIEF DESCRIPTION DRAWINGS

. The features of this invention which are believed to be
novel are set forth with particularity in the appended claims.
The invention, together with its objects and the advantages
thereof, may be best understood by reference to the follow-
ing descnpnon taken in conjunction with the accompanying
drawings, in which like reference numerals identify like
elements in the figures and in which:

FIG. 1 is a perspective view of the connector of the
invention mounted to a printed circuit board, and an IC pack
for insertion into the connector;

FIG. 2 is an enlarged perspective view of the connector
mounted to the printed circuit board;
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FIG. 3 s a further enlarged perspective view of the switch
on the connector;

FIG..4A and 4B are perspective vicws of the contacts of
the switch removed from the connector;

FIG. 5 is a top plan view of the switch in its open
condition, prior to insertion of the IC pack; and

FIG. 6 is a view similar to that of FIG. §, with the IC pack
inserted and moved to a position of closing the switch.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings in greater detail, and first to
FIG. 1, the invention is embodied in & connector in the form
of a header, generally designated 12, for providing an
interconnection between an IC pack 14 and a printed circuit
board 16. The-header is adapted for receiving the IC pack in
the direction of arrow “A”.

Referring to FIG. 2 in conjunction with FIG. 1, header 12
is of a generally known configuration and includes a dielec-
tric housing 18 defined by a pair of side portions 20 joined
by a connecting section 22. The..connecting section 22
mounts a plurality of terminals having pin portions 24
projecting generally parallel to the plane of the printed
circuit board toward the IC pack. The terminals include tail
portions (not shown) connected to circuit traces on the upper
surface”of printed circuit board 16, as by soldering. Side
portions 20 include guide grooves 28 on the inside thereof
for defining an IC pack pathway and for guiding IC pack 14
into the header, whereby socket terminals (not shown) in
forward edge 14a of the IC pack interengage with pin
portions 24 of the terminals of the header. Lastly, an elec-
trical switch 30 is provided on the header at the inside of the
side portions 20, along the guide grooves 28 and in the path
of insertion of the IC pack, for purposes to be described
hereinafter. Suffice it to say at this point, the electrical switch

is actuated in response to the insertion of IC pack 14 into the-

header 12.

In assembly, header 12 is mounted to printed circuit board
16 with the terminals of the header interconnected to circuit
traces on the printed circuit board via soldering an IC pack
or memory card, such as IC pack 14, can then be inserted
into and extracted from header 12 as needed. .
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Referring to FIGS. 3 and 4 in conjunction with FIGS. 1
and 2, electrical switch 30 is embodied in a pair of electrical
contacts, generally designated 32 and 34. The contacts are
stamped and formed of shect metal material and are
mounted in dielectric housing 18 of header 12 such that
contact portions 32z and 34a of contacts 32 and 34, respec-
tively, are normally spaced-apart (FIG. 5). More particularly,
contact-32 includes a generally U-shaped anchoring portion
325 (FIG. 4) for retention within a corresponding groove 36
within the header housing 18 (FIG. 3) to hold contact 32
securely within the header. Contact 32 further includes a foot
portion 32¢ for soldering within a plated through hole or
surface mounting to a circuit trace on printed circuit board
16. Contact portion 322 is joined to anchoring portion 32b
by a spring arm 324 so that the contact portion is movable
in the direction of double-headed arrow “B”, but the contact
portion is biased toward its normally open position shown in
FIGS. 3 and 5.

Contact 34 similarly includes an anchoring portion 34b
for being retained within a groove 40 of the housing. Contact
34 also includes a foot portion 34¢ for soldering within a
plated through hole or surface mounting to a circuit trace on
printed circuit board 16. Contact portion 34z is cantilevered
upwardly from anchoring portion 345 and is spaced away
from contact portion 32a of contact 32 in the normally open
condition of the switch (FIG. 5). Thercfore, contact portion
34a of contact 34 may be considered the fixed contact of
switch 30 and contact portion 32a of contact 32 may be
considered the movable contact of the switch.

Referring now to FIGS. 5 and 6, the location of switch 30
in relation to the IC pack 14 is illustrated. It can be seen in
FIGS. 5 and 6 that movable contact portion 32a of contact
32 of electrical switch 30 is located in the path of insertion
of IC pack 14. Movable contact portion 32a projects
inwardly within the IC pack pathway defined by guide
grooves 28 a sufficient distance to cause movable contact
. portion 32a to engage contact portion 34a of contact 34 for
each insertion of IC pack 14. That is to say, movable contact
portion 322 moves in a direction perpendicular to the
insertion of the IC pack. Since only a portion of the force
exerted against the movable contact is directly opposing the
insertion force of the card, the switch can be incorporated
within one or both of the guide grooves 28 without substan-
tially effecting the insertion force of the IC pack. Contact
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portion 52a is sufficiently resilient to prevent any damage to
the switch construction. In essence, it can be understood that
the above-described construction of electrical switch 30,
along with its location and that of actuation by the IC pack
itself, forms a switch which is actuated by the presence of
the IC pack, i.e. detects the insertion and presence of an IC
pack within the IC pack pathway. Furthermore, the switch 30
may be positioned anywhere within guide grooves 28 along
side portion 20 to detect the presence of an IC pack at any
point of travel along the IC pack pathway. For example, the
switch could be positioned along groove 28 proximate the
header pins 24, thus alerting a user that the IC card is not
only positioned within the IC pack pathway, but electrically
engaging the header pins. o

Therefore, in operation, when an IC pack is inserted into
header 12, the movement of the IC pack causes the movable
contact 32z to move from the position shown in FIG. S to the
position shown in FIG. 6 whereat the electrical switch is
actuated (i.e. connecting the electrical circuit through the
circuit traces on the printed circuit board interconnected to -
feet 32¢ and 34c¢ of the contacts).

Electrical switch 30 can be used for a variety of purposes,
including a detection of the presence or absence of the IC
pack during a desired operation to prevent interference with
ongoing processes or data transfer which might be affected
by the removal or insertion of the IC pack, or the warning
or notice that an IC pack is required to be inserted to perform
a requisite or desired function. Therefore, electrical switch
30 is located in the path of IC pack 14 so that the system may
be shut-down or “notified” of the disengagement of termi-
nals pins 24 from the terminal sockets of the IC pack, or,
upon insertion of an IC pack, to open the switch and allow
the system to operate and/or transfer data when the terminals
have been fully interengaged.

Note that depending on the location of the switch, the
detection can be performed at any stage of the insertion of
the IC pack. In addition, by having the switch actuated by
the IC pack itself, the header can be used either with or
without an ejector mechanism. Such a design allows for
flexibility depending on the specific application.

It will be understood that the invention may be embodied
in other specific forms without departing from the spirit or
central characteristics thereof. The present examples and
embodiments, therefore, are to be considered in all respects
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as illustrative and not restrictive, and the invention is not to
be limited to the details given herein.

We claim:
1. In a connector for providing an interconnection
between an IC pack and a printed circuit board, including

a header connector for mounting on the printed circuit
board including guide grooves defining a pathway into
which the IC pack is inserted, and

a plurality of terminals on the header connector located at
the rear of the pathway and adapted for interconnection
of the IC pack to electrical traces on the printed circuit
board,

.wherein the improvement comprises:
an electrical switch positioned within the guide grooves
of the header connector and adapted to be electrically
_interconnected to electrical traces on the printed
circuit board, wherein the switch is adapted to be
directly actuated by the IC pack in direct response to
insertion thereof. -

2. In a connector as set forth in claim 1, wherein said
electrical swatch comprises a pair of spaced-apart contacts
onc of which is positioned in the pathway of the IC pack,

. whereby the contacts are closed by the IC pack in direct
- response to insertion of the IC pack into the pathway of the
header connector.

3. In a comnector as set forth in claim 1, wherein the
electrical switch includes a movable contact portion located
in the pathway of the IC pack for direct actuation by the IC
pack itself upon insertion thereof into the pathway of the
header connector. o _ _

4. In a connector as set forth in claim 3, wherein said
movable contact portion of the electrical switch comprises
one of a pair of normally spaced-apart contacts which is
directly actuated by the IC pack and which is movable ina
direction perpendicular to the direction of insertion of the IC

5. A connector for providing an interconnection between
an IC pack and a printed circuit board, comprising:
a header connector for mounting on the printed circuit
board including a connecting portion and two side
portions having guide grooves defining a pathway into
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e ——————

o g




of t’he header connector and adapted to be electrically

i nterconnected to electrical traces on the printed
wherein the switch is adapted to be directly actuat
in direct response to i nsertion thereof. 2. In a

T

c

onnector as_s

forth in claim1, wherein said electrical swatch conprisds |aggi BEBfi3Y7
spaced-apart contacts one of which is postioned in the patjhway of the |

pack, whereby the contacts are closed by the IC pack in di

Pt

rect

which the IC pack is inserted for mating connection

with the connecting portion;

a plurality of terminals mounted on the connecting portion
adapted for interconnection of the IC pack to electrical

traces on the printed circuit board; and
an electrical switch within one of the guide grooves

on

one of the two side portions of the header connector
including a movable contact portion located in the

pathway of the IC pack for direct actuation by the

IC

pack itself upon insertion on thereof into the guide

grooves of the header connector.

6. The connector of claim 5 wherein said movable contact

portion of the electrical switch comprises one of a pair
normally spaced-apart contacts which is actuated by the

of
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pack and moves in a direction perpendicular to the direction

of insertion of the IC pack.
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IC PACK CONNECTOR WITH DETE
SWITCH :

ABSTRACT

A connector provides an interconnection between an IC pack
and a printed circuit board. The connector is in the form of
a header for mounting on the printed circuit board and into
which the IC pack is inserted. A plurality of terminals on the
header are adapted for interconnection of the IC pack to
electrical traces on the printed circuit board. An electrical
switch is provided in the header and is actuated by the IC
pack upon insertion of the IC pack therewithin and therefore
detects the presence of the IC pack within the header. The
switch is interconnected to electrical traces on the printed
circuit board.

FIGURE 1
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the above-described construction of electrical swit
along with its location and that of actuation by the IC pack
itself, forms a switch which is actuated by the presence of
the IC pack, i.e. detects the insertion and presence of an IC
pack within the IC pack pathway. Furthermore, the switch 30
may be positioned anywhere within guide grooves 28 along
side portion 20 to detect the presence of an IC pack at any
point of travel along the IC pack pathway. For example, the
switch could be positioned along groove 28 proximate the
header pins 24, thus alerting a user that the IC card is not
only positioned within the IC pack pathway, but electrically
engaging the header pins.

Therefore, in operation, when an IC pack is inserted into
header 12, the movement of the IC pack causes the movable
contact 324 to move from the position shown in FIG. S to the
position shown in FIG. 6 whereat the electrical switch is
actuated (i.c. connecting the electrical circuit through the

circuit traces on the printed circuit board interconnected to |

feet 32¢ and 34¢ of the contacts).

Electrical switch 30 can be used for a variety of purposes,
including a detection of the presence or absence of the IC
pack during a desired operation to prevent interference with
ongoing processes or data transfer which might be affected
by the removal or insertion of the IC pack, or the warning
or notice that an IC pack is required to be inserted to perform
a requisite or desired function. Therefore, electrical switch
30 is located in the path of IC pack 14 so that the system may
be shut-down or “notified” of the disengagement of termi-
nals pins 24 from the terminal sockets of the IC pack, or,
Bpon insertion of an IC pack, to open the switch and allow
the system to operate and/or transfer data when the terminals
have been fully interengaged.

Note that depending on the location of the switch, the
detection can be performed at any stage of the insertion of
the IC pack. In addition, by having the switch actuated by
the IC pack itself, the header can be used either with or
without an ejector mechanism. Such a design allows for
flexibility depending on the specific application.

It will be understood that the invention may be embodied
in other specific forms without departing from the spirit or
central characteristics thereof. The present examples and
embodiments, therefore. are 1o be considered in all respects
as illustrative and not restrictive, and the invention is not to
be limited to the details given herein




- e
o

REPLACEMENT SHEET

18 AUG B3

_7_

We claim:
1. In a connector for providing an interconnection
between an IC pack and a printed circuit board, including

a header connector for mounting on the printed circuit
board including guide grooves defining a pathway into
which the IC pack is inserted, and

a plurality of terminals on the header connector located at

the rear of the pathway and adapted for interconnection

. gf att;s IC pack to electrical traces on the printed circuit
oard,

.wherein the improvement comprises:
an electrical switch positioned within the guide grooves
of the header connector and adapted to be electrically
_interconnected to electrical traces on the printed
circuit board, wherein the switch is adapted to be
directly actuated by the IC pack in direct response to
insertion thereof. -

2. In a connector as set forth in claim 1, wherein said .

electrical swatch comprises a pair of spaced-apart contacts
one of which is positioned in the pathway of the IC pack,
whereby the contacts are closed by the IC pack in direct
response to insertion of the IC pack into the pathway of the
header connector.
3. In a coonector as set forth in claim 1, wherein the
electrical switch includes a movable contact portion located
in the pathway of the IC pack for direct actuation by the IC
pack itself upon insertion thereof into the pathway of the
header connector.

4. In a connector as set forth in claim 3, wherein said
movable contact portion of the electrical switch comprises
one of a pair of normally spaced-apart contacts which 1is
directly actuated by the IC pack and which is movable in a
direction perpendicular to the direction of insertion of the IC
pack.

5. A connector for providing an interconnection between
an IC pack and a priated circuit board, comprising:

a header connector for mounting on the printed circuit

board including a connecting portion and two side
portions having guide grooves defining 2 pathway into



