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ELECTRICAL CONNECTORS FOR FLAT CIRCUHTS

{0001} Electrical connectors may be used to form electrical connections
between connecting terminals of flat circuits and circuilt terminals of circuit
boards. A wide varlely of eleckical conneciors have been designed for
connecting flat cables or circuits, such as flat flexible cables {FFCs), flexible
printed circuits (FPCs) or the like. A connector for flat circuits may include a
dislectric housing molded of plastic material, for instance. The housing may have
an slongated opening or siot for receiving an end of the fiat circuif which has
generally parallel, laterally spaced conductors/connecting terminals exposed
across the end. A plurality of electrical contacts may be mounted in the housing
and are spaced iaterally along the opening, with contact portions of the electrical
contacts engageable with the laterally spaced conductors of the #at circuif.

BRIEF DESCRIPTION QF THE DRAWINGS

[0002] Examples are described in the following detfailed description and in
reference to the drawings, in which:

{06003] FiG. 1is g perspective view of an example electrical connector;

[aood} FiG. 2 is a perspective view of ancther example eleptical
connector, depicting a base member and a cover member;

[0008] FIG. 3 is a perspective view of an example electrical connector
assembly, depicting insertion of a flat circuit into the housing from an elongated
opeaning and extended into a visible area;

{0006} FIG. 4A is a schematic diagram of an example electrical connector,
depicting s contact ares and a visible ares defined in the housing, and
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[G00T) FiG. 4B is a schematic diagram of an example flat circult, depicting
an identification mark at a tip of the flat circuit and a contact area substantially
adjacent to the identification mark.

{6008} Electrical conneciors for flat circuits may include a8 housing having
an slongated opening for receiving an end of a flat circuit. A plurality of electricat
contacts may be mounted in the housing and are spaced laterally along the
glongated opening, with contact portions of the electrical contacts engagesble
with laterally spaced connecting terminals of the flat circuil. Further, an actuator/
cover may be movably mounted on the housing for movement between a first
position whereat the fiat circuit is freely insertable inig the elongated opening and
a second position whereat the acluator clamps the fiat circuit in the housing and
biases the flat circuit against the contact portions of the electrnical contacts.

[0009] To connect the flat circuit to the electrical connector, a tip of the fiat
circuit may be inserted into the elongated opening of the electrical connector,
which is provided with the plurality of electrical contacts. Because the tip of
the flat circuit may be soft due to its flexibility, it might be difficuit to confirm/
identify whether the lip of the flal crcult s fully inserted into the sleclrical
comnnector, if the fip of the flat circuit s padtially inserted into the electrical
canmector, the electrical connectar assembly may get disconnected when the
electical connector andfor the flat circuit s subjected fo vibrations or impacts
during shipment. Further, the parligily nserted fiat circuit may be prone to
crosswise insertion relative to the electrical connector, which can cause Taulty
elactrical connections between the flat circuit and the electrical connector. In
existing methods, upon closing the cover after insertion of the flat circuit, the tip of
the flat circult {e.g., contact area) may become invisible and may be difficult to
check whether the flat circuit is correctly assembled, even with a stop line
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provided on the flat circull. Also, repeated insedion of the fiat circuit may abrade
flat circuif pins at the tip and may cause connection issus.

o010} Examples described herain may provide an electrical connector for
providing electrical connection between circuit ferminals on a circuit board and
corresponding connecting terminals provided on a flat circuit. Iy one example, the
glectrical connector may-include a housing, and a plurality of electrical contacts
disposed in the housing for engaging with the comesponding connecting
terminals provided on the flat circuit. The housing may include a front portion
defining an elongated opening, and a rear portion opposite the front portion. The
rear porlion may define a visible area. The fiat circuit may be inserted in the
housing from the elongated opening and extended into the visible area.

{8011} in one example, the housing may include an extended edge
parapet at the rear portion defining the visible area. For example, the exended
edge parapet may extend beyond a contact area at which the elsctrical contacts
engages with the corresponding connecting terminals provided on the flat circuit.
Further, the fiat circuif may include an dentification mark at a tip of the flat circuit
and a contact area substantially adjacent {o the identification mark. The flat circuit
inserted into the housing may form electrical connecBons with corresponding
electrical contacts when the identification mark at the tip of the fial cirouit is
gxtended into the visible area 1o touch the extended edge parapel,

[e012} Example electrical comectors described herain may provide sasy
assembly for flat circuils {e.g., fat flexible cable (FFC) or flat printed cireult (FPCY)
and may be easy o identify whether the flat circull s correctly assembiled and
connecied to slectrical contacts of the electrical connector. Examples described
herein may reduce skill involved to assemble the flat circuit as a userfoperator
can view the Hp of the flat circult extended in the visible area. Examples
described herein may enable {0 identify whether the flat circuit s correctly
assembled as the userfoperator can check the flat circuit insertion status via the
tip of the flat circull which can be viewed in the visible area. Since the fat cirouit’s
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contact area is not at the tip of the fat circulf, the electrical connectors described
hersin may not hava intermitient issue, may not have flat circuit abrasion issue
and may enable connection even if the fiat circull is partislly inserted. Further,
guality of flat circuit's tip area may nol cause connection issue. Examples
described herein may provide reliability and durability even when the flat circuit is
ramoved and inserted multiple times and may ensure connection even when flat
cireuit's pin is pesled off at the tip.

{0013} Referring to Figures, FIG. 1 is a perspective view of an example
glectrical connector 100 for connecting a flat circuit {not shown). Example
connector may include an FFC connector or an FPC connector. The term
“Hat circuit” herein and in the claims hereof is intended fo refer fo all kinds
of flat electrical cables, including but not limited to flat Hlexible circuits, flexible
printed circuits, figt rigid and flexible cables or the like. For example, the fiat
circuit can have a plurality of generally parallel, iaterally spaced conductors. The
insulation of the flat circuit s removed at least along one side thereof and
substantially next to a tip thereof {o expose portions of the conductors for making
electrical connections with electrical connector 100

{0014] Electrical connector 100 may include a housing 102 and a plurality
of electrical contacts 104 disposed in housing 1062 for engaging with
corresponding connecting lerminals provided on the flat circuil. Example housing
may be a dielectric housing, which may be unitarily molded of plastic material.
Example etectricat contacts 104 are stamped of conductive sheet metal material.
Housing 102 may include a front portion 108 defining an elongated opening 108
into which an end of the flal circuit s inseried. Elongated opening 108 may be
spaced from one end of housing 102 and extends towards other end of housing
102. Further, housing 102 may include a rear portion 110 opposite front portion
108. Rear portion 110 may define a visible area 112.

[0015]} in one example, the flat circuit may be inserted in housing 102 from
glongated opening 108 and extended into visible area 112 In this case, an



WO 2018/056972 PCT/US2016/052988

opening siot may be provided that extends inwardly from elongated opening 108
defined in front portion 108 to visible area 112 in rear portion 110, In one
example, the flat circuit may include an identification mark at a tip of the fiat
cirouit. The identification mark may be visible in visible area 112 defined at rear
portion 110 of housing 102 upon inserting the flat circult in housing 102, In one
example, housing 102 may include an extended edge parapet at rear portion 110
defining visiblearea 112, which is explained in detaliin FIG: 2

{00186} FiG. 2 is a perspective view of another example electrical connector
200, depicting a base member 202 and a cover member 204, Electrical connector
200 may include base member 202 provided 1o be mounted on a cireuit board,
Further, electrical connector 200 may include & plurality of electrical contacts 200
disposed on base member 202 to be electrically connected respectively with
circuit terminais provided on the circuit board and positioned to comrespond
respeclively o connecting terminals provided on a flat circuit.

{6017} Electrical connector 200 may include cover member 204 mountsd
connected to base member 202, For example, cover member 204 may include a
pair of pivots formed at two longitudinal ends of an opposite side thereof and
assembled to a pair of receiving portions defined in base member 202. Cover
member 204 may be mounted on base member 202 for rotational movement
between an open position allowing insertion of the fiat circuit into elongated
apening 208 and an aclusting position blasing the flat cireull against contact
portions of electrical contacts 2086, For example, o hias the flat circuit against
contact portions, cover member 204 may be slidable relative {0 base member
202 between a close position and a lock position at which rotation of cover
member 204 may be prevented and that the flexible circuit is fixed to base
member 202,

{0018} Base member 202 may include an elongated opening 208 i & front
portion, and an exiendsd edge parapet 210 ina rear portion defining g visible
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area 212. in one example, exiended edge parapet 210 may define a rear wall
that extends bayond a contact area at which elactrical contacts 206 engages with
the corresponding connecting terminals provided on the flat circuit. As explained
in FIG. 1, the flat circult may be inserted into base member 202 from elongated
opening 208 and extended into visible area 212 fo touch extended edge parapet
210, This is explained in detall in FIGs. 3and 4.

{06019} FIG. 3 is a perspeclive view of an example slectrical connecior
assembly 300, depicting a flat circuit 302 nserted into a housing 308 from an
glongated opening 310 and extended into a visible area 318. Electrical connector
assembly 300 may provide elecirical connection between contact elemenis/circuit
terminals on a circuit board 308 and corresponding connecting terminals 304

provided on flat circuit 302,

{6020} Electrical connector assembly 300 may include fiat circuif 302
having a plurality of paralisl, laterally spaced connecting ferminals 304, Further,
electrical connedcior assembly 300 may include a housing 308 mounted on circuit
board 308 and having an elongated opening 310 to receive an end of flat circuit
electrical confacts 312 disposed in housing 306 to be electrically connected
respectively with circuit terminals provided on circuit board 308 and positioned to
gngage with corresponding one of connecting terminals 304 provided on flat
circuit 302,

{6021} in one example, elactrical contacts 312 mounted on housing 308
and spaced along elongated opening 318, sach electrical contact 312 may have
a tail portion, positioned along rear portion 316 for connection {o an appropriate
frace on circuit board 308, and a contact portion extending along elongated
opaning 310 for engaging an appropriate conductor on flat circuit 302, The tail
portion of electrical contacts 312, which project outwardly relative to housing 306,
may be connected to appropriate trace on circuit board 308, by soldering, to
saecure housing 306 to-circult board 308.
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{0022 In one example, housing may include a front portion 314 defining
glongated opening 310 and a rear pordion 318 defining a visible area 318
Housing may include an extended edge parapet 320 at rear portion 316 defining
visible area 318, As shown in FIG. 3, flat circuit 302 is inserted into housing 306
from elongated opening 310 and extended into visible area 318. Flat circuit 302
may have an identification mark 322 at a tip end that is inserted in housing 308,
which can be viewed in visible area 318. in one example, flat circult 302 inserted
inte housing 308 may form slectrical conneclions with corresponding one of
electrical contacts 312 when identification mark 322 at the tip of flat circuit 302 is
extended into visible area 318 till extended edge parapet 320. In this case, a
usetfoperator can view the tip (lLe., identification mark 322) of flat circuit 302
exposed in visible area 318 and check the flat circuit insertion status.

{08023 FIG. 4A is a schematic diagram of an example elecirical connector
400A, depicting a contact area 418 and a visible area 412 defined in housing.
Electrical connsclor 400A may include a base member 402 provided fo be
mounted on a circut board, and a plurality of electrical contacts 414 disposed on
base member 402 and positioned 0 correspond respectively to connecting
terminals 452 provided on flat circuit 4008, FIG. 4B is a schematic diagram of an
exampile flat circuit 4008, depicting an identification mark 454 at a tip of flat circuit
400B and a contact area 456 substantially adjacent to identification mark 454,
Flat circuit 400B may include laterally spaced connecting terminals 452, Example
flat circuit 4008 may include a flexible flat circult or hard flat circut, such as flat
fleible circuits, flexible printed circuits, flat rigid and flexible cables or the like.

{8024] Further, elecinical connsclor 400A may include 3 covermember4di
pivotally mounted on base member 402, In one example, base member 402 and
cover member 410 may form a housing for electrical connector 400A. Further,
base member 402 may include an slongated opening 416 in a front portion 404,
Alsg, base member 402 may include an extended edge parapet 408 in a rear
portion 406 defining visible area 412. Exiended edge parapet 408 may extend
beyond a contact area 418 at which electrical contacts 414 engages with the
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corresponding one of connecling terminals 452 provided on flat circuit 4008, In
one example, flat circuit 4008 inserfed into housing may form electrical
connections with corresponding one of electrical contacts 414 when identification
mark 454 at the tip of flat circuit 400B is exiended into visible area 412 and
touches extended edge parapet 408. In another example, visible area 412 may
include & stop line such that flat circuit 4008 inserted into the housing may be
exiended inlo visible area 412 such that the identification mark 454 of flat circuit
4008 coincides with the stop line provided in visible area 412

[o025] Even though FiGs. 2 and 4A describe an electrical connector with
cover member pivotally connected o base member for biasing the fal circuit
against electrical contacts of housing, examples described herein can also be
applicable to other types of eleclrical connectors such that the eleclrical
connector defines a visible area at the rear pordion to check insertion status of a
flat circuit. Example of one such other type of electrical connector may include an
actuator, which may include a slide member which is designed o be inserted into
the elongated opening together with the flat circuit and to press the electrical
contacts of housing against the flat circud. Each of the housing and cover
member may be a one-piece structure unitarily molded of dislectric material such
as plastic or the like. The electrical contacts may be stamped and formed of
sheet metal material.

{00286] if may be noted that the above-described examples of the present
solution are for the purpose of dHlustration only. Although the sclution has been
described in conjunclion with a specific embodiment thereof, numerous
modifications may be possible without materially departing from the teachings
and advantages of the subject matfer described herein. Other substitutions,
modifications and changes may be made without departing from the spirit of the
present solution. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), andior all of the steps of any
method or process so disclosed, may be combined in any combination, except
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combinations where at least some of such features andior steps are mutually
exclusive.

{00271 The terms “include,” “have,” and variations thereof, as used herein,
have the same meaning as the term "comprise” or appropriate variation thereof.
Furthermore, the term “"based on” as used hergin, means “based at least in part
on® Thus, a feature ‘thal is described as based on some stimulus can be based
on the stimulus or a combination of stimull including the stimulus.

[o028] The present description has been shown and described with
reference to the foregoing examples. itis understood, however, that other forms,
details, and examples can be made without departing from the spirit and scope of
the present subject matter that is defined in the following claims.
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WHAT {8 CLAIMED I8:

1. An electrical connector comprising:
a housing,; and
a plurality of electrical contacts disposed in the housing for engaging with
corresponding connecting terminals provided on a flat circult, wherein the
housing comprises:
a front portion defining an elongated opening,; and
a rear portion opposite the front portion, wherein the rear portion
defines a visible area, wherein the flat circuit is to be inseried in the
housing from the elongated opening and extended into the visible area.

2. The electrical connector of claim 1, wherein the housing comprises an
extended edge parapet at the rear portion defining the visible area, and wherein
the extended edge parapet extends beyond a confact area at which the plurality
of eleclrical contacis engages with the corresponding connecling terminals
provided on the flat circuit.

3. The electrical connector of claim 1, wherein the housing comprises:

a base member comprising an extended edge parapet at the rear portion
defining the visible area; and

a cover member pivotally mounted on the base member for rotational
movement between an open position allowing insertion of the fiat circud into the
glongated opening and an actuating position basing the flat circuit against
contact porions of the electiical contacts, wherein the plurality of electrical
corfacts is spaced glong the elongated opening in the base member.

4, The slectrical connector of claim 1, wherein the flat circuit comprises an
identification mark at a tip of the flat circuil, wherein the identification mark is
visible in the visible area defined at the rear portion of the housing upon inseriing
the flat circuit in the housing.

10
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8, The electrical cannector of claim 1, comprising a flexible fiat cable (FFQ)
connector or a flat printed circuit (FPC) connector, and wherein the flat circuit
comprises a flexible flat circuif or hard flat circuit.

8. An electrical connector comprising:
a base member provided o be mounted on a circuit board: and
a plurality of electrical contacts disposed on the base memberio be
electrically connected respectively with circuil terminals provided on the circuit
board and positioned to correspond respectively to connecting terminals provided
on a flat circuit, wherain the base member comprises:
an elongated opening in a frond portion; and
an extended edge parapet in a rear portion defining a visible area,
wherein the flat civcuit is to be inserted into the base member from the
alongated opening and exdended into the visible area.

7. The electrical connector of claim 8, comprising:
a cover member mounted on the base member for rotational
movement between an open position allowing insertion of
the flat circuit into the elongated opening and an actuatling position biasing
the flat circuit against contact portions of the electrical contacts.

8. The electrical connector of claim 6, wherein the extended edge parapet
extends heyond a confact area at which the plurality of electrical contacts
angages with the corresponding connecting terminals provided on the flat circult.

8. Theelectrical connector of claim 6, whersin the flat circult comprises an
identification mark at a tip of the flat circuil, wherein the identification mark is
visible in the visible area defined at the rear portion upon inserting the flat circuit
in the housing.

11
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183.  The electrical cannector of claim 86, comprising a flexible Hat cable (FFQ)
connector or a flat printed circuit (FPC) connector, and wherein the flat circuit
comprises a flexible flat circuif or hard flat circuit.

11 An electrical connector assembly for providing electrical connection
between contact elements on a circuit board and corresponding connecting
{erminals provided on a flal circuit, the slectrical connector assembly comprising:

a fiat circuit comprising a plurality of connecting terminals;

a housing provided to be mounted on the circuit board and comprising an
glongated opening to receive the flat circult;

a plurality of electrical contacts disposed in the housing {o be electrically
connected respectively with contact elements provided on the circuit board and
positioned to engage with corresponding one of the connecting terminals
provided on the flat circuil, wherein the housing comprises:

a front portion defining the elongated opening: and

a rear portion defining a visible area, wherein the flat circut is
inserted info the housing from the elongated opening and exiended into
the visible area.

12, The electrical connector assembiy of claim 11, wherein the housing
comprises an extended edge parapet at the rear porfion defining the visible area,
and whaerein the extended edge parapet extends beyond a corlact grea at which
the pluralily of electrical contacts engages with the corresponding one of the
connecting terminals provided on the flat circuit

13, The-electrical connector assembly of claim 11, whersin the housing
comprises:

a base member comprising an extended edge parapet at the rear portion
defining the visible area; and

a cover member mounted on the base member for rotational movement
between an open position allowing msertion of the flat circuit into the slongated

12
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opening and an actuating position biasing the fat circuif against contact portions
of the electrical contacts.

14. The electrical connector assembly of claim 11, whersin the fat ciroult
comprises an identification mark at a tip of the Hat circuif and a contact area
substantially adjacent to the identification mark.

15, The electrical connector assembly of claim 14, wherein the flat circuit
inserted into the housing forms electrical connections with corasponding one of
the plurality of electrical contacts when the identification mark at the tip of the flat
cireuit is extended into the visible area defined in the housing.

13
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