el ectronic

cases of

10

15

20

25

30

35

oy

'REPLACED SHEETS 8G

j- £ PASE “5 a connect or
Ma,lpmu(s)t ed pagedc tt‘bﬂ'&-rﬁ r{ connecti on of
l@‘:dwmg(ssl.lmged; elQ)fMéadZ( -$'Zero I nsertion
Al&uact :pagmcgm

] R ¢
equi prrent. s- 2 =W gprore—set, a denmand to
further reduce-a size is strong and 65“5@%@%%% used

FIELD OF THE INVENTION
The present invention relates to a surface mount

' type connector for a flexible printed circuit -board. As

a connector which is mounted to a surface of a printed
circuit board for connection of other flexible printed
circuit board, a slide type or a ZIF (Zero Insertion
Force) type has been known.

BACKGROUND OF THE INVENTION
In an electronic equipment such as a mobile

telephone set, a demand to further reduce a size is
strong and components used therefor are in many cases of
smaller size and of high packing density. In a flexible
printed circuit board used in such a small size
electronic equipment, an electrode (conductive pattern)
pitch is narrowed and a contact pitch in a connector for
connection with the printed circuit board is also
narrowed to increase the package density.

However, in the prior art slide type of ZIF
connector, there is a limit in narrowing the contact
pitch by a structural reason. Thus, a connector which
allows the reduction of the contact pitch to increase
the package density without regard to the type of the
connector has been demanded. '

It is an object of the present invention to provide
a surface mount connector for a flexible printed circuit
board which allows the provision of contacts at a
smaller pitch and which is of low profile (low height).

It is another object of the present invention to
provide a surface mount connector for the flexible
printed circuit board which permits automatic insertion
of a connector body (insulator) and a slider.

'In order to achieve the above cbjects, the present
invention provides a connector cémprising an insulator,
a plurality of contacts aligned longitudinally of said
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smal | er size and of high packing density. In a flexible 15 printed
Gircuit board wused in such a small - size electronic equipnment, an

el ectrode (conductive pattern) pitch is narrowed and a contact pitch in a
connector for connection with the printed cjrcuit_board is. also_narrowed to
i ncrease the RGARRERMEetproydded in said jpgplakor withnhatpliegstart
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type of the printed circuit board between said sllder and said
5 insulator, longitudinal opposite ends of said slider are
connected to opposite ends of said insulator and said
contacts are electrically connected to a conductive
pattern of said printed circuit board at positions

corresponding to a node of said slider.
10 SUMMARY OF THE INVENTION ' |
| The connector of the present invention fixes the
opposite ends of the slider and the insulator while
holding the flexible printed circuit board between the
- slider and the insulator, and electrically connects the
15 contacts to the conductive pattern of the printed
circuit board at the positions corresponding to the node
of the slider. Thus, the package height is lower and
the contact pitch is smaller than those of the prior art
surface mount connector and the overall shape of the

20 connector is reduced.

Because of the above construction; the present
connector eliminates an actuator (operation lever) as
compared with the prior art connector, for example, thé
ZIF connector, and the construction is simpler and

25 operability is better (allowing the = automatic
: packaging) . |
- In the connector of the present invention, the
contacts extends in the opposite directions from the
opposite sides along the longitudinal direction. Thus,
30 tandem connection of flexible printed circuit boards may
be attained by connecting separate flexible circuit
boards to the contact lines of the respective sides.

Further, by providing holes or notches at
appropriate positions of the flexible printed circuit

35 board, the slider per se may be directly contacted to
the contact to ground-it,'which is an advantage not
attained in the prior art structure.
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25 .  connector has been demanded. It is an object of the present
i.nvention to provide a surface mount connector for a flexible printed
circuit board which. al I ows the provision of contacts at a smaller pitch and
which is of |ow Low_hei gt ) .. - - Lt is another object
of the presentB , ; ottt connector for the
flexible printed ci ngutrequr d;hmvs:ra pplantsnawt on':atam imserdton of a
connect or body |ns or he.apgye

obj ects, the p g@ﬁ 1)n %%%o%\?e%ﬁ]tc 1€1»P afll?Sé c%ﬁ%%%%%oﬁ%r?glgng an
I nsul at or, present 1nventlon

5 ~ Figure 1B shows a front view of a slider of the
connector in accordance with the first embodiment. -

Figure 1C shows a front view of the insulator of
the connector in accordance with the first embodiment.

Figure 2A shows a longitudinal sectional view of

10 the insulator of the connector in accordance with the
first embodiment.

Figure 2B shows a‘longitudinal sectional view of a
flexible printed circuit board connected by _the
connector of the first embodiment.

15 . Figure 2C shows a longitudinal sectional view of

' the slider in accordance with the first embodiment.

Figure 3A shows a plan view of connection status of
the connector in accordance with the first embodiment of
the present invention.

20 Figure 3B shows a lateral sectional view of the
connection status of the connector in accordance with
the first embodiment.

Figure 3C shows a longitudinal sectional view of.
the connection status of the connector in accordance

25 with the first embodiment

Figure 4 shows a plan view of a connection status
of a connector in accordance with a second embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT ({S)
30 'Figures 1A to 3C show one embodiment of the present

invention. The present embodiment is explained with
reference to the drawings.
The connector of the present invention comprises an
insulator (connector body) 10, a plurality of contacts
35 20 aligned longitudinally of the insulator and a slider
30. . .:_
As will Dbe described 1later, the insulator 10
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a plurality of contacts aligned |longitudinally of said insulator and a
slider, characterized in that said This is the replacenent sheet 2
contacts are provided in said insulator with at | east one end thereof and a
portion of a central area thereof being exposed outward ,and said slider

hol ds a fl exi FFER¥isgRCRPPelre 8BEFdlbehRdEnbyathesslddern P and a

central area 12 for fixing a number of contacts 20 by
molds. The material thereof is glass reinforced
thermoplastic resin. As shown in figures 1A and 23,
5 steps 13 are formed at the opposite ends 11 of the
~ insulator 10 to regulate the movement by the slidexr 30

to unidirection (an open side free of step).

The contacts 20 are provided in the insulator 10
with at least one of ends thereof and a portion of a

10 central area being exposed outward. In a hatched area
shown in Figure 2A, the contacts 20 are packaged
(buried) in the contact body. As seen from Figure 2A,
the contacts 20 are formed such that a portion of the
exposed central area thereof protrudes outward.

15 As shown in Figure 1A, the plurality of contacts 20
are arranged to extend outward from a pair ‘of sides
which extend parallely to the longitudinal direction of
the insulator 10. As shown, the width of the contact at
the opposite ends may be widened to use for a power line

20 or ground line. _

The slider 30 is formed of a metal and a node
thereof is reduced inside as seen from Figure 2C and
holds the flexible printed circuit board 40 between the
slider and the insulator 10. The longitudinal ends 31

25 of the slider are connected to the opposite ends 11 of
the insulator and the contacts 20 are electrically
connected to a conductive pattern of the printed circuit
board at a position corresponding to the node of the
slider 30. ' '

30 In the illustrated embodiment, the longitudinal
ends 31 of the slider 30 are formed to be bent inward
(see Figures 1B, 2C and 3C) and the longitudinal ends 11
of the insulator 10 are. formed with curved surfaces
corresponding to the shape of the ends of the siider 30.

35 - The slider 30 fixedly holds the opposite ends 11 of the
ingulator 10 relative to the insulator 10 at ‘the
loﬁgitudinal ends so that it :is movable laterally.
Specifically, the priﬂfed circuit board 40 temporarily

- —
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5 . insulator, longitudinal opposite ends of said slider are connected
to opposite ends of said-insulator and said contacts are electrically
connected to a conductive pattern of said printed circuit board at

posi tions corresE%ndin g g |d Sl i %ﬁ . SUVWWARY OF THE
| NVENTI ON The B8 eEPo BFC h&1BfeS nF ?n%@ﬂ? 2ehesive Mabgbirt el8nds of
the slider andovBglappebabar thei Lastdhdorgibheithexhdl primtadedietutuit

hoard betveen Llgal k°hednd g IokLal Bhun UboLAg! ShesLlyqoanagcss (e
of the slider are pushed to fit the opposite ends 31 of
5 the slider from the outside of the opposite ends 11 of
the insulator. The contact 20 serves as a leaf spring
and supports the printed circuit board 40 pushed in by
the node of the slider 30.
Figures 3B and 3C show the printed circuit board 40
10 but Figure 3A does not show the printed circuit board
for the sake of convenience. In the connector of the
present invention, holes or notches are formed at
appropriate positions of the flexible printed circuit
board 40, and those contacts of the plurality of aligned
15 contacts 20 which are Jlocated at the positions
corresponding to the holes are directly contacted with
slider 30.
In the connector of the present invention, the
width of the flexible printed circuit board 40 is
20 narrower than the distance between the opposite ends of
the plurality of aligned contacts 20 and those contacts
of the plurality of contacts 20 which are located at the
ends may directly contacted with the slider (metal).
As shown in the embodiment, the contact- 20 is not
25. provided in the central area of the insulator 10 and a
| suction area for the automatic mounting may be provided
to attain the automatic mounting of the main body and
the slider. | '
As shown in Figure 4, the contact pitch may be
30 widened by providing the plurality of contacts 20 to
alternately extend outward from a pair of sides
extending parallely to the longitudinal direction of the
insulator 10. '

N ————
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circyit board at the pdsitions correépondjng to the node of the siider————
Thus, the package height is lower and the contact pitch is TaBhdefiiasBd)

those of the prior art surface nount connector and the overa eltgd
20 - connector is reduced. Because of the above construcH'w, [
present connecWBAT LS (CRAIMED IS:t yator (operation |ever) as ot h
the prior art connector, for exanple, the ZIF connector, and the
construction is sinpler and 25 operahi I.i t I S, etter 0(aléowing

t he aut omati ¢ packagin )_connector comprising an 1lnsulator 1
plurality of contacts 20 aligned longitudinally of said
insulator and a slider 30, characterized in that said

5 contacts are provided in said insulator with at least
one end thereof and a portion of a central area thereof
being exposed outward, and said slider holds a flexible
printed circuit board 40 between said slider and said

~ insulator, longitudinal opposite ends 31 of said slider

10 are connected to opposite ends 11 of said insulator and
said contacts are electrically connected to a conductive
pattern of said printed ‘circuit board at positions
corresponding to a node of said slider.

2. A connector according to Claim 1 wherein the

15 longitudinal ends of said slider are formed to be bent
inward, the longitudinal ends of said insulator form a

surface curved in accordance with a shape of the ends of

said slider, and said slider is made of a metal and

fixedly hold the opposite ends of said insulator

20 relative to said insulator at the longitudinal opposite

| ends thereof to permit lateral movement thereof.

3. A connector according to Claim 1 or 2 wherein
said contacts are formed such that a portion of the
exposed central area protrudes outward. '

25 ' 4. A connector according to any one of Claims 1
to 3 wherein said_plurality of contacts are arranged to
extend outward alternately from a pair of parallel sides
extending along the 1longitudinal direction of said
insulator. |

30 ) 5. A connector according to any one of Claims 2
to 4 wherein said flexible printed circuit board is
provided with holes or notches'a; appropriate positions
thereof, and those contacts of said plurality of aligned
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In the connector of the present invention, the contacts extends in the
opposite directions fromthe opposite S|des al ong the 1 ongitudinal
direction. Thus, 30 t andem connection of flexible printed circuit

boards nmay be attalned by. connectlng arate flexible circuit boards to
the contact |i@eBtactenenieh Axs ilps ed£§t PBFPE&P“S EYTTRSBOPALRG tPol es
or notches ath@pRbDEEI ate Aestettscehthbeelll ®xthl gapdi slilgdegi.rcuit 35
board, the slider per se may be directly contacted to the contact to ground
it, which is an advantage not attained in the prior art structure.

6. - A connector according to any one of Claims 2

to 4 wherein said contact is not provided at the central

5 area of said insulator.

7. A connector according to any one of Claims 2
to 4 wherein said insulator is formed of thermoplastic
resin and a potion of said contacts is buried in said
insulator.
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This.is the replacenent sheet BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES

Flgure 1A shows a plan view of an insulator of a connector in accordance

with a first enbodi nrent of the present invention. 5 Figure 1B

shows a front view of a slider of the connector in accordance with the

first enbodinment. Figure 1C shows a front view of the insulator of
CONNECTOR

ABSTRACT OF THE DISCLOSURE:

A surface mount connector for a flexible printed .
circuit board of low profile (low height) by providing

5 contacts at a smaller pitch. A connector comprises an
insulator, a plurality of contacts aligned
longitudinally of the insulator and a slider. The

contacts are provided in the insulator with at least one

end thereof and a portion of a central area thereof

10 . being exposed outward. The slider holds a flexible

' printed circuit board between the slider and the

insulator, longitudinal opposite ends of the slider are

connected to opposite ends of the insulator and the

contacts are electrically connected to a conductive

15 pattern of the printed circuit board at positions
corresponding to a node of the slider.
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the connector in accordance with the fgrgh enbodi ment. Figure 2A shows a
| ongi t udi nal sectional view of 10 1 off Be insulator of the connector in
accordance with the first enbodinent. Figure 2B shows a | ongitudi nal
sectional view of a flexible printed circuit board connected by the
connector of the first enbodi ment. 15 Fi gure 2C shows a

| ongi tudi nal sectional view of the slider in accordance with the first
enbodi ment. Figure 3A shows a plan view of connection status of the
connector in accordance with the first enbodi nent of

20 |
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the present tnvention. 20 ' Fjgure 3B shows a lateral sectiona

vi ew of the connection status of théEc ector in accordance with the first
enbodi nent . Fi gure 3C shows a Iongltualnal sectional view of the connection
status of the connector in accordance 25 with the first enbodi nent
Figure 4 shows a plan view of a connection status of a connector in -
accordance with a second enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT( S)

Figure 3
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30 Figures 1A to 3C sho@ﬁo enbodi nent of the present .
invéntion. The present enbodi ment 3 8 pl ained with reference to the
drawi ngs. The connector of the present i nvention conprises an insul ator
(connector body) 10, a plurality of contacts 35 20 al i gned

| ongitudinally of the insulator and a slider 30. As will be described

| ater, the insulator 10 This is the replacenent sheet

Figure 4
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4 .conprises opposite ends 11 heldgﬁxleﬁpéyﬁder 30~
for fixing a nunber-of contacts 20 qkwgplds.

rei nforced thernopl astic resi

steps 13 are fornmed at the opposite ends 11 of tih
t he novenent by the slider 30 to unidirectjon (an
The contacts 20 are provided in the iqé é%oﬁ

t hereof and a portion of a :
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FIELD OF THE INVENTION

The present invention relates to a surface mount
type connector for a flexible printed'circuit board. As
a connector which is mounted to a surface of a printed
circuit board for connection of other flexible printed

" circuit board, a slide type or a ZIF (Zero Insertion

Force) type has been known.

BACRKGROUND OF THE I TON

-In an electronic equipment such as a mobile
telephone set, a demand to further reduce a size is |
strong and components used therefor are in many cases of
smaller size and of high packing density. In a flexible
printed circuit board used in such a small size
electronic equipment, an electrode (conductive pattern)
pitch is narrowed and a contact pitch in a connector for
connection with the printed circuit board is also

‘narrowed to increase the package density.

However, in the prior art slide type of ZIF
connector, there is a limit in nérrowing the contact
pitch by a structural reason. Thus, a connector which
allows the reduction of the contact pitch to increase
the package density without regard to the type of the
connector has been demanded. .

It is an object of the present invention to provide

‘a surface mount connector for a flexible printed circuit

board which allows the provision of contacts at a
smaller pitch and which is of low profile (low height).

It is another object of the present invention to
provide a surface mount connector for the flexible
printed circuit board which permits automatic insertion -
of a connector body (insulator) and a slider.

In order to achievé';hé above objects, the present
invention provides a connector comprising an insulator,

a plurality of contacts aligned longitudinally of said

insulator and a slider, characterized in that said

This is the replacement sheet
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10 _ central area bei ng exposed outward. In a hatched area shown in

Figure 2A, the contacts 20 are packaged (buried) in the contact body. As

seen from Figure 2A, the contacts 20 are %ormed such that a portion of the
u

d .
i Gure 1At h GPOFATOy 268 SBRVAANE ot spocd: ARIACPE MDA EUarE (1 om

a pair of SI desonblehde’xheneloﬁaaadilelyorblonmfomyemmhlamaethemof)f t he
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be w dened to use
“printed c1rcu1t board between sald slider and said

5 insulator, longitudinal opposite ends of said slider are
connected to opposite ends of said insulator and said
contacts are electrically connected to a conductive
pattern of said printed circuit board at positions
corresponding to a node of said slider.

10 SUMMARY OF THE INVENTION

The connector of the present invention fixes the
opposite ends of the slider and the insulator while
holding the flexible printed circuit board between the
slider and the insulator, and electrically connects the

i5 contacts to the conductive pattern of the printed
circuit board at the positions corresponding to the node
of the slider. Thus, the package height is lower and
the contact pitch is smaller than those of the prior art
surface mount connector and the overall shape of the

20 connector is reduced.

Because of the above construction, the present

~connector eliminates an actuator (operation lever) as
compared with the prior art connector, for example, the
ZIF connector, and the construction is simpler and

25 . operability is’ better (allowing the automatic
packaging) . |

In the connector of the present invention, the
contacts extends in the opposite directions from the
‘opposite sides along the longitudinal direction. Thus,

30 tandem connection of flexible printed circuit boards may
be attained by connecting separate flexible circuit .
boards to the contact lines of the respective sides.

Further, by  providing holes or notches at
appropriate positions of the flexible printed c.ircuit:._

35 ~ board, the slider per se may be directly contacted to
the contact to ground it, which is an advantage not
attained in the prior art structure.

This is the replacement sheet
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The slider 30 is formed of a netal and a node thereof is reduced inside as
seen fromFi.gure 2C and holds the flexible printed circuit board 40 between
the slider and the |nsulator 10 The | o oltudlnal ends 31 25 of the
slider are con Baul ator and t he

contacts 20 are=ere R oo Ve pattern of the
printed.-circuit boarEb.gmra phsshDUﬁ (aomlﬁpdntﬁvhgofoanhénﬁ@dét@tr tfe &| i der
30. 30 onndfebPeihl bisbrahtechied EPHirat! RponHdntl i@l tiRads 31
of the slider 30° are or me ent i nward .

present invention.
5 Figure 1B shows a front view of a slider of the
connector in accordance with the first embodiment.

Figure 1C shows a front view of the insulator of
the connector in accordance with the first embodiment.

Figure 2A shows a longitudinal sectional view of

10 the insulator of the connector in accordance with the
-first embodiment.

Figure 2B shows a'lbngitudinal sectional view of a
flexible printed circuit board connected by the
connector of the first embodiment. | ' _

15 - Figure 2C shows a longitudinal sectional view of
‘the slider in accordance with the first embodiment.

Figure 3A shows a plan view of connection status of
the connector. in accordance with the first embodiment of
the present invention. _

20 Figure 3B shows a lateral sectional view of the
connection status of the connector in accordance with
the first embodiment.

Figure 3C shows a longitudinal sectional view of
the connection status of the connector in accordance

25 with the first embodiment

Figure 4 shows a plan view of a connection status
of a connector in accordance with a second embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
30 Figures 1A to 3C show one embodiment of the present

‘invention. The present embodiment is explained with
reference to the drawings.
The connector of the present invention comprises an;
insulator (connector body) lb, a plurality of contacts
35 20 aligned longitudinally of the insulator and a slider -
30. | | _
As will be described 1later, the insulator 10

This is the replacement sheet
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(see Figures 1B, 2C and 3C) and the |ongitudinal ends 11 of the insul ator
10 are formed vmth curved surfaces corresponding to the shape of the ends
of the slider 30. 35 The slider 30 figedly holds the opposite ends 11

of the insulato he, i t tydi g nds
so that it is rr%?ag Fat e%glqu'tteS%élg}S:ical l,dlqﬁg %}H']n?ed&%r%lﬁl o%rd 40
terrporarl ly Thi sentraﬂealr@pl d&er@ﬁt £fxing a number of contacts 20 by

molds. The material thereof is glass reinforced
thermoplastic resin. As shown in figures 1A and 2A,
5 steps 13 are formed at the opposite ends 11 of the

insulator 10 to regulate the movement by the slider 30
to unidirection (an open side free of step). _

The contacts 20 are provided in the insulator 10
with at least one of ends thereof and a portion of a

10 central area being exposed outward. In a hatched area
shown  in Figure 2A, the contacts 20 are packaged
(buried) in the contact body. BAs seen from Figure 2A,
the contacts 20 are formed such that a portion of the
_exposed central area thereof protrudes outward.
15 As shown in Figure 1A, the plurality of contacts 20
~are arranged to extend outward from a pair of sides
which extend parallely to the longitudinal direction of
the insulator 10. As shown, the width of the contact at
the opposite ends may be widened to use for a power line
20 or ground line. | '

The slider 30 is formed of a metal and a node
thereof is reduced inside as seen from Figure 2C and
holds the flexible printéd circuit board 40 between the
slider and the insulator 10. The longitudi'nal ends 31

25 ~ of the slider are connected to the opposite ends 11 of'
the insulator and the contacts 20 are electrically
connected to a conductive pattern of the printed circuit
'_boa:'rd at a position corresponding to the node of the

' slider 30. :

30 | In the illustrated embodiment, the longitudinal
ends 31 of the slider 30 are formed to be bent inward
(see Figures 1B, 2C and 3C) and the longitudinal ends 11
of the insulator 10 are formed with curved surfaces
corresponding to the shape of the ends of the slider 30.

35 ' The slider 30 fixedly holds the opposite ends 11 of thé’
insulator 10 relative to the insulator 10 at the
longitudinal ends so that it is movable laterally.
Specifically, the printed éircuit board 40 temporarily

This is the replacement sheet
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held to a back side of the node by Adhesive material is bverlapped on the
insulator 10 with the printed circuit board 40 being positioned down and
the opposite ends 31 of the slider are pus ed to fit the opposite ends 31
of 5 t he e S h

I nsul ator. The %%i? ggéégv%g&%ség 8quPQ§ﬂ§ sﬁﬁggy%%at %ipffnted
circuit board 4®V9nbapneﬂnobythﬁelnédba%$rt% Witk %K9r¥¢EE@e%1€EPhhd 3C

show the pri nteﬂ Qi-&%'?tlrpg?ﬁg%églé.@oned dodilafid K€ SPpE9Lee "OAdShOW t he

printed circuit Poar d [ sake of convepjence. In the con ector gf t he
of the slider are pushed to fit the opposite ends
5 the slider from the outside of the opposite ends 11 of

the insulator. The contact 20 serves as a leaf spring
and supports the printed circuit board 40 pushed in by
the node of the slider 30.
Figures 3B and 3C show the printed circuit board 40
10 but Figure 3A does not show the printed circuit board
for the sake of convenience. In the connector of the
present invention, holes or notches are formed at
appropriate positions of the flexible printed circuit
'~ board 40, and those contacts of the plurality of aligned
15 contacts 20 which are 1located at  the positions
corresponding to the holes are directly contacted with
slider 30. _ _
In the connector of the present invention, the
width of the flexible printed circuit board 40 is
20 narrower than the distance between the opposite ends of
the plurality of aligned contacts 20 and those contacts
of the plurality of contacts 20 which are located at the
ends may directly contacted with the slider (metal) .
As shown in the embodiment, the contact 20 is not
25 provided in the central area of the insulator 10 and a
- suction area for the automatic mounting may be provided
to attain the automatic mounting of the main body and
the slider.
- As shown in Figure 4, the contact pitch méy be
30 widened by providing the plurality of contacts 20 to
alternately extend outward from a pair of sides
extending parallely to the longitudinal direction of the
insulator 10.

This is the replacement sheet
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present invention, holes or notches are fornmed at appropriate positions of
the flexible prlnted circuit board 40, and those contadhssbtﬂﬁhB&F Hiakﬂty

of aligned 15 contacts 20 which _are |ocated ons
correspondi ng t PerBOoLERTRES ghtect!y fontacted with

connector of tﬁgg%rﬁggﬁrﬁgﬁVEﬁriﬁ , the wwdth of the flexible printed
circuit board 40 is 20 narrower than the distance between the
opposi te .ends of theyplurgl idanmctadt g&@d\pﬂ@tﬁg sar0 i¥hldtene qontagts of
t he pIurallty of _contacts 20 which are at-e

| o
plurality of contacts 20 aflgnedaiongltudlnally of said
insulator and a slider 30, characterized in that said
5 contacts are provided in said insulator with at least

one end thereof and a portion of a central area thereof
being exposed outward, and said slider holds a flexible
printed circuit board 40 between said slider and said
insulator, longitudinal opposite ends 31 of said slider

10 are connected to opposite ends 11 of said insulator and
said contacts are electrically connected to a conductive
pattern of said printed circuit board at positions
corresponding to a node of said slider.

2. A connector according to Claim 1 wherein the

15 " longitudinal ends of said slider are formed to be bent

inward, the longitudinal ends of said insulator form a

surface curved in accordance with a shape of the ends of

said slider, and said slider is made of a metal and

fixedly hold the opposite ends of said insulator

20 relative to said insulator at the longitudinal opposite
ends thereof to permit lateral movement thereof.

3. A connector according to Claim 1 or 2 wherein .
said contacts are formed such that a portion of the
exposed central area protrudes outward. '

25 4. A connector according to any one of Claims 1
to 3 wherein said plurality of contacts are arranged to
extend outward alternately from a pair of parallel sides
extending along the longitudinal direction of said
insulator. '

30 ' 5. A connector according to any one of Claims 2
to 4 wherein said flexible printed circuit board is
provided with holes or notches at appropriate positions

thereof, and those contacts of said plurality of aligned
This is the replacement sheet
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ends may directly contacted with the slider (metal). As shown in the
enbodi nent, the contact 20 is not 25 provided in the central area of
‘the insulator 10 and a suction area for th aut omati ¢ nounting may be

provided to att gL Lhe AURINR Lee TRUNLLR 4 o B Tl Rk oBad e o Lider

As shown in Figure the"cont ac

provi di ng the pthﬁahpﬂpsoﬁr@odnmﬁgtlyoGp@ﬁﬂcméﬁhauémyS@ﬂ@bﬁdh@ﬂﬂmard from a
pair of sides extending parallely to the longitudinal direction of the

i nsul ator 10. . _
6. A connector according to any one of Claims 2

to 4 wherein said contact is not provided at the central
5 area of said insulator.

7. A connector according to any one of Claims 2
to 4 wherein said insulator is formed of thermoplastic
resin and a potion of .said contacts is buried in said
insulator.

10
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6 WHAT IS CLAIMED I S: 1. An el ectrical connector conprising: an el ongate
i nsul ative connector body; a plurality of el ongat e el ectrical
contacts supported in longitudinal alignnment within said connector body,
said contacts having central portions exposed al ong said connector body;

and 3
CONNECTOR

ABSTRACT OF THE DISCLOSURE:

A surface mount connector for a flexible printed
circuit board of low profile (low height) by providing

5 contacts at a smaller pitch. A connector comprises an
insulator, a plurality of contacts aligned
longitudinally of the insulator and a slider. The

contacts are provided in the insulator with at least one
end thereof and a portion of a central area thereof

10 being exposed outward. The slider holds a flexible
printed circuit board between the slider and the
insulator, longitudinal opposite ends of the slider are
connected to opposite ends of the insulator and the
contacts are electrically. connected to a conductive

15 pattern of the printed circuit board at positions
corresponding to a node of the slider.
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||IIII|| Mt II

Tms SHEET HAS BEEN k i
o REPLAGED ..

“This is the replacement sheet

Date: 2 6 MAY !997



a slider novably supported over said connector body for |ateral sliding
novenent over said exposed. central portions of said contacts, said slider
supporting a flexible printed circuit board between said slider of said
connector body for placing a conductive pattern of said flexible printed
circuit board into electrical engagenent with said central portions of said
contacts upon said sliding novenent of said. slider. 2. An electrical
connector of claim 1 wherein said central portions of said contacts
protrude outwardly towards said slider fdrning defl ectabl e | eaf springs.

igure 1 -
| | ~ 13
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3. An electrical connector of <claim2 wherein said slider includes
an el ongat ed node in facing opposition to said connector body, said node
“urgi ng said conductive pattern of said flexible printed circuit board into
spring engagenent with said central portions of said contacts upon said
sliding novenent of said slider. 4. An electrical connector of claim
1 wherein said longitudinal, ends of said body include a curved surface
and wherein said |longitudinal ends of said slider are bent inwardly to
conformto the shape of said ends of 2

Figure 3 -

10

(C)

“30-FN20
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7 said body to facilitate said |ateral sl.iding moverment of said slider. 5.
An- electrical connector of <claim 4 wherein said flexible printed

tircuit board includes holes - at | ocations t her eal ong, said holes
permtting direct engagenent between said slider and sel ected ones of said
contact central portions aligned with said holes. 6. An electrical -

connector of claim 5 wherein said

pw

20 10(13)
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1
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i de ond nRg Q)IS @rpgﬁdatlémccigsoamm and said sel ective
ones/ Id con act cenﬁr ortiors .are placed |n el ectrical engagenent.

ectrical connector of cl aijm 6 wherein !spﬂ body is for w‘('i“ of a

CONNECTOR

to a node of the slider (30).

Figure 1.

mFmﬁEA‘_ﬁSTRK“ sard—contact s are buried—thererm

A surface mount connector for a flexible printed circuit board of low profile (low height) by
providing contacts at a smaller pitch. A connector (10) comprises an insulator (13), a plurality
- of contacts (20) aligned longitudinally of the insulator (13) and a slider (30). The contacts (20)
are provided in the insulator (13) with at least one end thereof and a portion of a central area
thereof being exposed outward. The slider (30) holds a flexible printed circuit board (40)
between the slider (30) and the insulator (10) longitudinal opposite ends of the slider (30) are
connected to opposite ends of the insulator (13) and the contacts (20) are .electrically
connected to a conductive pattern of the printed circuit board (40) at positions corresponding
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WHAT IS CLAIMED I§:

1. An electrical connector comprising:

an elongate insulative connector body;

a plurality of _elongate electrical contacts
supported in longitudinal alignment within said connector
body, said contacts having central portions exposed along
said connector body; and

a slider movably supported over said connector body
for lateral sliding movement over said exposed central
portions of said contacts,. said slider supporting a
flexible printed circuit board between said slider of
said connector body forlplacing a conductive pattern of
said flexible printed circuit board into electrical
engagement with said central'portions.of said contacts

upon said sliding movement of said slider.

2. An electrical connector of c¢laim 1 wherein said
central portions of said contacts protrude outwardly

towards said slider forming deflectable leaf springs.

3. An electrical connector of claim 2 wherein. said
slider includes an elongated node in facing opposition to
. said connector body, said.'node urging said conductive
pattern of said flexible printed circuit board into
spring engagement with said central portions of said

contacts upon said sliding movement of said slider.

4, An electrical connector of claim 1 whereih said
longitudinal ends_ of said body include a curved surface
and wherein said longitudinal ends of said slider are

bent inwardly to conform to the shape of said ends of

2\ ?\=0

A D AR Vo w50 4



said body to facdilitate said lateral siiding movement of

said slider.

5. An electrical connector of claim 4 wherein said
flexible printed circuit board includes holes at
lbcations- therealong, said holes permitting direct
engagement between said slider and selected ones of said

contact central portions aligned with said holes.

6. An electrical connector of claim 5 wherein said
slider is a conductive member and wherein said slider and
sald selective ones of said contact central portions are

placed in electrical engagement.

7. An electrical connector of claim 6 wherein said body
is formed of a thermoplastic resin and said contacts are

buried therein.
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