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SMALL PITCH ELECTRICAI, CONNECTOR

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a terminal for
an electrical connector, the terminal being stamped of
sheet metal material.

Background of the Invention

. A variety of electrical connectors have been used
to make electrical connections between the circuits on
different printed circuit boards. In board-to-board
connectors, male and female terminals form an electrical
connection between the two circuit boards. Male connector
posts or pins typically are coupled to a first circuit
board, and the male connector posts mate with female

connector terminals coupled to the second circuit board.: '

In some connectors, the terminals may be hermaphroditic and
include both male and female portions.

Terminals for such connectors typically are
stamped out of thin sheet metal material, and the terminals
are fixed in an elongated 1nsu1at1ng housing at regular
1ntervals longitudinally thereof. Each terminal includes

a contact beam, arm or post for contacting a complementary

terminal in the associated mating connector housing.
Typically, the contact arm is cantilevered from a base

which is integral with the contact arm and which is fixed

to the connector housing. A retention arm also might.

extend from the base for rigidly retaining the terminal in’
' the housing. The contact arm of the terminal preferably is

sufficiently flexibly  rigid to facilitate a positive

engagement and disengagement with the compl_ementary'

terminal of the mating connector, but the flexible contact

arms of all of the terminals in the connector must not be-
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the term nal sam@y drmdteinmgpithedi tonnectors. The n€lexdbiditynabE othe
femal e porti ofSutact arm can be 1né¥gJ§éﬁuﬁyfQﬁc§aﬁelﬁ8n@%§(Eéhéﬁﬁ”&ﬁj|y

are
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the arm or reducing the width of the arm measured in the
plane of the sheet metal material.

Problems have been encountered with these types
of electrical connector systems because there is an ever-
increasing demand -for higher density connectors and for
allowing printed circuit boards to be placed closer
together. High density connectors often reduce the spacing
between the terminals of a given connector, but the
thickness of the terminals cannot be manipulated beyond
given parameters. To allow printed circuit boards to be
placed closer together in parallel planes, a very low
profile connector is required which, in turn, limits the

length of the contact arms of the terminals.
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A corollary problem arises when the spacing
between the terminals is reduced to increase the density of
the connectors. Since the thickness of the_sheet'metal
material of the terminals cannot"be reduced beyond

an el ectrical connector, the term nal being stanped of "~ sheet neta
material . Background of the Invention, ' A
variety of electrical connectors have been used. to make el ectrical
connections between the circuits on different printed circuit
boar ds. I n board-to-board - connectors, male and fenale termnal s
forman electrical connection between the two C|r g gog Mal e
connect or posts or pins typically are coupled to 2°T¢7 %erU|t
board, and the nal e nnect or  posts npate wt lLe GOeci o
terninal s codﬁ?%dr%%l h§°s§§oﬁg EPAVGTEE B@aﬁ§03551ve fonge MheR e or s,

practical limits, there is an increasing probability that

the flexible contact arm of any given terminal might engage
a complementary terminal of the mating connector which is
on one or the other side of the given terminal instead of
the correct complementary terminal with which the given
terminal is intended to engage.

The present invention 1is directed to solving
these various problems by providing improvements in the
electrical terminals of electrical connectors of the
character described. '

_\.
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stanped out of thin sheet netal nmaterial, and the term nals are

fixed in an elongated insul ating housing at regular . intervals -

| ongi tudi nally thereof. Each term nal includes . a contact beam -arm
or post for contacting a conpl enmentary termnal in the

associ ated mating connector housing. Typi cal ly, the 'cont act arm
is cantil evered froma base which is integral wt tact arm
and which is fixed to the connector housing. A %t g arm

al so m ght ext efl d fromthe base for rigidly retaining the term nal
in t Barm of the terninal preferably is

sufficiently flexibly rmgl objectaci thexeforeposift i Yhe inventiamgigernt
and disenga t t n n f
Wi%ev‘é ﬂew ?em gfﬂg%%aa b3k¥trical terh@nFNFHor0 uéé"ﬁin

mating conne cont act arns of all of, t

terninal s in @hElEERAECPORTA OUNed electrical | ggnpeghATs FeRiTdnG fire
an excessive #D5&EpI¥EH £&E i Behrd intercémlesBi®isng the connectors.  The

flexibility of the In the exemplary embodiment of the invention, the
electrical terminal is adapted for contacting one of a
plurality of 'closely spaced - terminal blades of a
complementary mating terminal. The terminal is generally

10 U-shaped and includes a generally rigid retention arm and
a flexible contact arm joined to the retention arm by a
generally rigid base. The contact arm has a given
thickness in a direction generally perpendicular to the
plane of the U-shaped terminal, and a contact portion

15 projects from the contact arm toward the retention arm for
engaging the one terminal blade. The sides of the contact
arm at the projecting contact portion are stepped so that
the thickness of the contact portion is less than the given .
thickness of the contact arm. '

20 ' The electrical terminal is stamped of sheet metal
material to define sides and edges. Generally, the
flexible contact arm is cantilevered from the rigid base,
and a juncture portion jdins the contact arm to the base.
The width of the contact arm between its edges near the

25 contact portion is greater than the width of the juncture

| portion. The width of the base between its. edges is
greater than the width of the juncture portion. '

' Furthermore, the terminal has a given thickness

between its sides. The invehtibh contemplates that the

30 width of the contact arm between its edges is greater than
the given thickness. The width of the base between its
edges is greater than the'given thickness. The width of:'
the juncture portion between its edges is less than the
given thickness.. o L
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2 contact armcan be increased by increasing the |ength of the armor
feducing the wwdth of the armneasured in the plane of the sheet netal
mat eri al . Probl ems have been encountered with these types of
el ectrical connector systens because there is an ever-

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

ings.



I ncreasi ng demand for higher density connectors and for allow ng printed
gircuit boards to be placed closer together. High density connectors often
reduce the spacing between the termnals of a given connector, but the

thi ckness of the term nals cannot be mani pul ated beyond given paraneters.
To allow printed circuit boards to be placed cl oser together 8aral|e|

pl anes, a very low profile connector is required which, |n §N ts the
| ength of the contact arns of the term nals. yégloblem
ari ses when t ' n rg S reduced to |ncrease t he
density of thgﬁ%%%ﬁg%¥%$éiﬁﬁi§i éf‘ ne é.of the sheet netal materi al
of the ternminals cannot The featameshefothigr inventionivihich arrkelisvad

i ncreasi ng progaiid noveihairet Betf Fe¥th! §i€R NP5t 1 A 1AP{ NN Hnee hgpdnd-hal
m ght engage atf IenentaT¥ term nal, of the ting conne%tor Whl%h IS

aims. e 1nventlon, together "with s objects and
5 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 like elements in the figures and in which:
FIGURE 1 is a side elevational view of the
10 electrical terminal according to the present invention;
FIGURE 2 is an enlarged section taken generally
along line E-E in Figure 1;
FIGURE 3 is an enlarged section taken generally |
along line F-F in Figure 1; '
15 FIGURE 4 is an enlarged section taken generally
along line G-G in Figure 1; o
FIGURE 5 is an enlarged section taken generally
along line H-H in Figure 1; '
FIGURE 6 is an enlarged section taken generally
20 along line I-I in Figure 1; _
FIGURE 7 is an enlarged section taken generally
alohg line J-J in Figure 1; '
FIGURE 8 is a plan v1ew "of a plurality of
terminals joined to a carrier strip as during manufacture
25 thereof; .
FIGURE 9 is an enlarged section taken generally
along line K-K in Figure 10; and
FIGURE 10 is a top plan view of an electrical
connector having a plurallty of the terminals mounted
30 - therein.
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on one or the other side of the given termnal instead of the correct
conplenentary termnal with which the given term.nal is intended to engage.
The present invention is directed to solving these various problens by
providing inprovenents in the electrical termnals of electrica

connectors of the character descri bed.
PATENT
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Detajiled Description of the Preferred.Embodiment
Referring to the drawings in greater detail, and
first to Figure 1, an electricel terminal, dgenerally
designated 1, is stamped or blanked out of thin sheet metal
5 material, and a plurality of such terminals are arranged at
regular intervals in a generally parallel array along an
insulating housing 12 (Figs. 9 and 10) of an electrical
connector, generally designated 13. The insulating housing
has an elongated slot 16 on each opposite side of a central
10 partition 12a of the housing for receiving the
complementary terminals of a mating'electrical connector.
side walls 15 of the housing have a plurality of mounting
holes 14 outside slot 16.
As seen best in Figure 1, each terminal 1 is
15 generally U-shaped and defines a contact arm 2 integrally
joined to a rigid base 3 by a curved juncture portion 4,
with a retention arm 6 generally parallel to contact arm 2.
In essence, contact arm 2 and retention arm 6 form the legs
of the U-shaped terminal, with base 3 forming'the bight -
20 portion of the U-shape. A contact portion 5 projects from
contact arm 2 toward retention arm 6. A retention.tooth or
barb 7 projects from the outside of retention arm 6. A
solder tail 8 projects from base 3 generally parallel
thereto for soldering to a conductive circuit trace on a
25 printed circuit board (not shown).
With terminal 1 stamped of sheet metal materlal
the terminal, in essence, is defined by opposite sides and
' peripheral edges. The opposite sides are the major planes
of the terminal as defined by the opposite planar surfaces
30 of the sheet metal material from which the terminal is
~ stamped. The edges are the stamped edges which define the
precise peripheral shape of the termlnal. |
In one example, the thlckness of the sheet metal
from which the terminal is stamped. and thus _generally
35 | between the sides of the terminal is 0.2mm. Referring to
' Figure 1, the width "A" between the edges of contact arm 2 -
. - .
6 * This Sheet Has Been
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3 Summary of the Invention An object, therefore, of the invention
is to provide a new and inproved el ectrical term,nal for use in a circuit
board nounted el ectrical connector requiring a fine pitch for board

I nt er connecti ons. In the exenplary enbodi ment of the invention,

the electrical termnal is adapted for contacting one of a pIuraIity of

cl osely spaced term nal blades of a conplenentary mating’ ? The
termnal is generally U—shaped and includes a generally rid %eﬂé%tlon arm

"1gi d base.  iorii 20 aene b peicltn, ot cheRkpeR, 2bE SpdbdPE  Figha
general |y pemagsedixuisaro (28unme [Thwewidth hef Ussireeddjunctirel poztdon 4
cont act port%&p any point between its opposite edges is 0.l18mm.
Therefore, it can be understood that both the contact arm
5 2 and the base 3 are wider between their respective edges
than juncture portion 4. In addition, the width of both
the contact arm 2 and the base 3 is wider than the
thickness of the sheet metal material, whereas the width of
juncture portion 4 is less than the thickness of the sheet
10 metal material. With these parameters, a considerably
improved flexibility is provided for contact arm 2 without
either 1lengthening the contact arm or reducing the
thickness of the sheet metal material.
A further advantage is gained by dimensioning the
15 width of both contact arm 2 and base 3 wider than curved
portion 4. When stamping the shape of the terminal 1 out
of the sheet metal materiai, a narrow section such as
curved portion 4 may have a tendency to twist. However,
since contact arm 2 and base 3 are wide enough to resist
20 this twisting and are located on opposite sides of the
curved portion 4, curved portion 4 is unable to twist. 1In
other words, since the ends of curved portion 4 are fixed
to the contact arm 2 and base 3, respectively, it is very
‘difficult for curved portion 4 to twist without also
25 . twisting either contact arm 2 or base 3. This helps to
maintain the desired position of contact portion .5.

' 'Figure 2 shows a feature of the invention wherein
the thickness of contact portion 5 is made less than the
thickness of the sheet metal material of contact arm 2.

30 Specifically, the contact arm is stepped, as at 2a, on
opposite sides thereof at the contact portion so that the
thickness of the contact portion is less than the given
thickness of the contact arm, as shown. This considerably"

_ reduces the p0551b111ty that the ‘contact portion m;ght

35 engage the wrong complementary blade term1na1 of the matlng' 

| connector.

7 This Sheet Has Been Replaced




projects fromthe contact armtoward the retention armfor engaging the one
termnal blade. The sides of the contact armat the projecting cont act
portion are stepped so that the thickness of the contact portion is |ess
than the given thickness of the contact arm ' The el ectri cal
termnal is stanped of sheet netal material to define sige nd edges.
Cenerally, the flexible contact armis cantil evered fromb%%NF‘ia |.d base,
and a juncture portion joins - the contact armto the base. 2P, z\ﬂ%tcﬁ of the

contact arm between itsg, edges ne: he c c rtiond I hge th
width of the juncture S&PP%SR 3 %eéwe‘ﬁtﬁﬂ%?l %’ﬁgqgggerjbé&%v\%gﬁa%ﬁe.éédags ig
?reaperltEanthhetarmuna@fhahe jngtedrar phamfered corners tpyfarélibrEe t he
erm nal has; :he ' ' : o4 .
1?1'?%,[&'\{:,‘[3.&31 V'E\ﬂh%@l?él@%ﬁ& Stite fieSresgdetive e8hv@Bies in

cont enpl at es he contact arm between its edges is gr
t han connector housing 12. In other words, 1:erm:EI al 1 gseater

5 inserted into its respective cavity in the housing in the
direction of arrow "X" (Fig. 1). It can be seen that the
major leading edges of the terminal in the "X" direction
are chamfered as shown in Figures 3-7.

Figure 8 shows a series of terminals 1 having
10 been stamped from sheet metal material (0.2mm thick) with
the terminals still 3joined to a carrier strip 9 by
respective webs 10. Each web 10 has a stamped notch 11
made immediately adjacent base 3 of the respective terminal
to facilitate separating the terminal from carrier strip 9
15 and the web. k
Figures 9 and 10 show a plurality of terminals 1
mounted in housing 12 of connector 13. The terminals are
inserted into the housing in the "X" direction as described
above. During insertion, retention arms 6 of the terminals
20 are pushed into mounting holes 14 in side walls 15 of the.
housing. When fully inserted, the bases 3 of the terminals
abut against the bottoms of side walls 15. Also, when
fully inserted, contact portions 5 of flekihle contact arms
2 project into slots 16 for engaging the appropriate
25 complementary blade terminals of the mating connector.
Reduced cross-sectional juncture portions 4. of the
terminals provide improved resiliency for contact arms 2,
while contact portions 5 still provide a good positive
engagement with the complementary mating terminals. The
30 terminals are mounted in the housing at spaced, generally
parallel intervals (e.g. 0.5mm).  The terminals are
prevented from backing out of the housing by the’
interference fit of retention teeth 7 biting into the
plastic material of the housing within mounting holes 14.

.



the given thickness. The width of the base between its edges is greater
than the given thickness. .The wdth of the juncture portion between its
edges is less than the given thickness.

4 O her objects, features and advantages of the

PATENT
96-226 SG
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

5 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

~ This Sheet Has Been R
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invention will be apparent fromthe follow ng detailed description taken in
.connection with the acconpanyi ng draw i ngs.

S Brief Description of the Exavrﬁgs\\\\\\\\\\\fﬁ? features of this
i nvention which are believed . _ :

’ / /*”/’!/ ///'Ll/ ”!// //'Z’ /[ /*”/ | | PATENT

96-226 SG

CLAIMS:

1. An electrical connector (13) for mating with
a complementary component, said connector comprising:
an insulative housing (12) having a receptacle for
5 receiving a portion of said complementary component and a
plurality of terminal receiving cavities for receiving
terminals therein,
a plurality of generally planar conductive terminals
(1) stamped from sheet metal material of a predetermined'
10 thickness, each terminal having a predetermined thickness
(t) generally equal to the thickness of the sheet metal
material from which it is stamped and being mounted in one .
of said cavities, the terminal (1) including a generally
rigid base (3) having a base width (B) parallel to the
15 plane of said terminal, a solder tail (8) extending from
said base, a retention section (6) for securing the
terminal within said housing and an L—Shaped contact
portion extending from said base, said L-shaped_contact '
- portion including first and second 1égs connected at a
20 juncture portion (4), said first leg (2) having a first
width (A) parallel to the plane of said terminal and
~ including a contact portion (5) for contactlng a conductive
portion of said complementary component, said second leg
extending from said base, said juncture portion having a
25 juncture width (C) parallel to the plane of said terminal,
said base width and said first width being greater than
said thickness of said terminal and said juncture width -
being less than said thickness of said terminal. |

L.

10



to be novel
Jd nvention,

together with its gb}ee%s—aﬁd—%he-advantages t her eof,

are set forth with particularity in the append- ed clains.

best understood by reference t

escription taken in
conjunction with the acconpany nnr “ ich like reference

nunerals identify |ike el enent

hguy e and i n which:

may be

The

FIGURE 1 is a side el evational VIeM/Of the electrical ter &N Bccording to

t he prﬁfentlinvertion : FIGURE 2 is an enlargedfﬂﬁi%%ﬁlq%ken
generally along line E-E in Figure | GURE, 3.is_an enl arged
section taken general |y al orfg ﬁ%qf—’iiqar} ﬁ‘ﬂlﬂ’e‘é’?r of claim r]1: @jﬁ?g* i s

an enl arged sapid ORohsing dieneeabhyatedndrdieleds Gai ipailguof Lomponent
FIGURE 5 is an enl_as
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" longitudinal axis of said housing and a plurality of

terminal receiving cavities with terminals therein adjacent
each slot, said contact portions of said terminals
projecting into said slots.

3. The electrical connector of claim 1 wherein
said retention section comprises a generally rigid
retention arm extending from said base and said contact
portion projects toward the retention arm.

4. The electrical connector of claim 1 wherein
sides of the contact arm (2) at said contact portion being
stepped (2a) so that the thickness of the contact portion
is less than said predetermined thickness (t) of the
terminal. | '

5. An electrical terminél (1) for mounting in a

circuit board mounted electrical connector (13) requiring
a fine pitch, the terminal being adapted for contacting one

~of a plurality of closely spaced 'terminals of a

complementary mating terminal, the electrical terminal (1)
being generally U-shaped and comprising: a_génerally rigid
retention arm (6) and a flexible contact arm (2) joined to
the retention arm by a generally rigid base (3), the
contact arm having a given thickness (t) in a direction

generally perpendicular to the plane of the U-shaped
_terminal and a contact portion (5) projecting toward the
retention arm (6) for engaging said one terminal, sides of
the contact arm (2) at said pro;ectlng contact portlon'

being stepped (2a) so that the thickness of the contactgg
port;on is less than said given thlckness (t) of the °

contact arm (2). _
I
Has Been Rcﬁaced
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- FIGURE 6 is an enlarged section taken generally along l'ine |-1-in Figure 1;
FIGURE 7 is an enl arged sectioﬁ*raken—genera##y—along line J-J in Figure 1,

FIGURE: 8 is a plan view of a nals joined to a carrier
strip as during manuf acture th 'IH m n“"lll mm:I GURE 9 |s an enl arged
section taken generally .along I1ne KtK #1gure 10; : FI GURE

10 is a top plan view of an electrical connector haV|ng a gﬁ@ﬁﬁwlté of the
term nals nounted therein. 6-226

6. The electrical terminal of claim 5 wherein
said contact arm (2) has a width (A) in a direction
génerally parallel to the plane of the U-shaped terminal
(1) that is greater than said given thickness (t) of the

5 | contact arm.

7. The electrical terminal of claim 6 wherein
said base (3) has a width (B) in a direction generally
parallel to the plane of the U-shaped terminal that is
greater than said given thickness (t) of the contact arm

10 (2).

8. The electrical terminal of claim 7 wherein
said contact arm (2) is joined to the base (3) at a
juncture (4) which has a width (C) in a direction generally
parallel to the plane of the U-shaped terminal that is less
15 ~ than said given thickness (t) of the contact arm (2).

9. The electrical terminal of claim 8 wherein
said terminal (1) is stamped from sheet metal material to
define sides and edges, with the projecting contact portion
(5) of the contact arm (2) being at an edge of the stamped -
20 sheet metal material.

This Sheet Has Been Replaced .
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6 Detailed Description of the Preferred Enbodi nent

Referring to

the drawings in greater detail, and first to Figure 1, an electrical
termnal, generally designated 1, is stanped or -blanked out of thin sheet
metal material, and a plurality of such termnals are arranged at regul ar

(Figs. 9 and 10) of an electrical connector, generally des;

intervals in a generally parallel array along an insulatin g&%ﬁ? ng 12
e

i nsul ati ng housi ng has an el ongated slot 16 on each opp05|

central

10

15
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25

of a
ABSTRACT
SMALIL PITCH ELECTRICAL CONNECTOR

An electrical connector (13) for mating with a
complementary component includes an insulative housing (12)
having a receptacle (16) for receiving a portion of the
complementary component' and a plurality of terminal
receiving cavities for receiving terminals therein. A
plurallty of generally planar conductive terminals (1) are
stamped from sheet metal material of a predetermlned
thickness, with each terminal having a predetermined
thickness (t) generally equal to the thickness of the sheet
metal material from which it is stamped. Each of the
terminals is mounted in one of the cavities. The terminals
(1) include a generally rigid base (3) having a base width
(B) pafallel to the plane of the terminal, a solder tail
(8) extending from the base, a retention section (6) for
securing the terminal within the housing and an L-shaped
contact portion extending from the base. The L-shaped '

. contact portion include first and second legs connected at .

a juncture portion (4). The first leg (2) has a first width
(A) parallel to the plane of the terminal and includes a
contact portion (5) for contacting a conductive portion of
said the complementary component. The second leg extends
from said base and the juncture portion has a Jjuncture
width (C) parallel to the plane of the terminal. The base
width and the first width being greater than the thickness
of the terminal and the juncture width being less than the
thickness of the terminal. R

‘Fig. \

e

Been Replaced

S



partition 12a of the housing for receiving the conplenentary
termnals of a mating electrical connector. Side walls 15 of the housi.ng

have a plurality of nmounting holes 14 outside slot 16. As seen
best in Figure 1, each terminal 1 is generally U shaped and defines a
contact arm2 integrally joined to a rw base 3 by a curved juncture

portion 4, with a retention arm 6 genera
essence, contact arm2 and retention arn16 formthe |l egs of the U shaped
t erm nal ase forning t he bi ght portion of the U shape. A contact
portion 5?%@5 fJom contact arm2 toward retention arm6. A retention
tooth or projects fromthe outside of retention arm6. A sol der
tail 8 projects frombase 3 generally parallel thereto for soldering to a
conductive circuit trace on a printed circuit board (not shown).

parallel to contact arm2. In



Wth termnal 1 stanped of sheet nmetal material, the ternminal, in essence,
is defined by opposite sides and peri pheral edges. The opposite sides are
the maj or planes of the termi nal as defined by the opposite planar surfaces
of the sheet netal material fromwhich the termnal is stanped. The edges
are the stanped edges which define the(zp5ﬁci se peripheral shape of the
term nal . I n one exanple, the thickness of the sheet netal from
which the terminal is stanped and thus generally between the sides of the
term nal ferring to Figure 1, the width "A" between the edges
of cont afljr@%j}s .23mm and the width "B" between the edges of rigid
base 3 is 0O T e wdth of curved jun@toyre portion 4

R —
R 5
R

[

FIG. 3

%/—2

FIG. 4

FIG. 5



at any point between its opposite edges is 0.18mm Therefore, it can
be understood that both-the contact arm 2 and the base 3 are wi der between
their respective edges than juncture portion 4. . In addition, the w dth of
both the contact arm 2 and the base 3 is wider than the thickness of the
sheet netal material, whereas the width of juncture portion 4 is less than
the thickness of the sheet nmetal mater{3d) Wth these paraneters, a
consi der abl y

- FIG. 6
| A\~

‘>> .

FIG. 7

NT T3




improved flexibility is provided for contact arm 2 w thout either
_lengthening the contact armor reducing the thickness of the sheet netal
mat eri al . A further advantage is gained by dinensioning the w dth
of both contact arm 2 and base 3 wider than curved portion 4. \Wen stanping
the shape of the termnal 1 out of thﬁ §Seet metal material, a narrow
section such as curved portion 4 may 45 a tendency to tw st. However,
since contact arm 2 and base 3 are wi de enough to resist this tw sting and
are | ocated on opposite sides of the curved portion 4, curved portion 4 is
unabl e tF‘tIE@ | §got her words, since the ends of curved portion 4 are
fixed tolt Rt a arm 2 and base 3, respectively, it is very difficult
for curved portion 4 to twist without also twisting either contact arm2 or
base 3. This helps to maintain the desired Eysition of contact portion 5.




Figure 2 shows a feature of the invention wherein the thickness of contact
portion 5 is nade |l ess than the thickness of the sheet netal nmaterial of
contact arm2. Specifically, the contact armi-s stepped, as at 2a, on
opposite sides thereof at the contact portion so that the thickness of the
contact portion is less than the.giv? hi ckness of the contact arm as
shown. This considerably reduces the S' sibility that the contact portion
m ght engage the wong conpl enentary bl ade term nal of the mating

connector. : Figures 3-7 show that various |ead-in edges of the
term na ngl or chanfered corners to facilitate inserting the
term nal { helX respective cavities.in connector housing 12. I n

ot her words, term nal 1is

13
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cavity in housing in the direction of R .
at the major |eading edges of the terni nal
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SMALL PITCH ELECTRICAL CONNECTOR

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a terminal for
an electrical connector, the terminal "being stamped of
sheet metal material.

Background of the Invention
A variety of electrical connectors have been used

to make electrical connections between the circuits on
different printed circuit boards. In board-to-board
connectors, male and female terminals form an electrical
connection between the two circuit boards. Male connector
posts or pins typically are coupled to a first circuit
board, and the male connector posts mate with female
connector terminals coupled to the second circuit board.
In some connectors, the terminals may be hermaphroditic and
include both male and female portions.

Terminals for such connectors typically are
stamped out of thin sheet metal material, and the terminals
are fixed in an elongated insulating housing at regular
intervals longitudinally thereof. Each terminal includes
a contact beam, arm or post for contacting a complementary

.terminal in the associated mating connector housing.

Typically, the contact arm is cantilevered from a base
which is integral with the contact arm and which is fixed
to the connector housing. A retention arm also might
extend from the base for rigidly retaining the terminal in
the housing. The contact arm of the terminal preferably is
sufficiently flexibly rigid to facilitate a positive
engagement and disengagement with the complementary
terminal of the mating connector, but the flexible contact
arms of all of the terminals in the connector must not be
too rigid so as to require an excessive force when mating
and unmating the connectors. The flexibility of the



respecti ve webs 10. Each web 10 has a stanped notch 11 nade i mredi ately
adj acent base 3 of the respective termnal to facilitate separating the
terminal fromcarrier strip 9 and the web. Figures 9 and 10 show a
plurality of terminals 1 nounted in housing 12 of connector 13. The
termnals are inserted into the housing in the "X' direction as descri bed
above. During insertion, retention arns 62f the terminals are pushed into
nmounting holes 14 in side walls 15 of the housing. Wien fully jinserted, the
bases 3 of t hEORERRENATS AR kgalmcreased pbyt dRETEASINge thE 1eneFh f 5o,
when fully ingget @dm ENtEsdudiaid | €S wi@thf bexthke agantmeisweds it prlog ect

the mating coRM@BEGPE RER,ELAct: BBEALcBAEBRARL  Unctur e portions 4 of the

terminal s provide i nproPedblesil havey been enmtcagitexsds with these types
of electrical connector systems because there is an ever-
increasing demand for higher density connectors and for
allowing printed circuit boards to be placed closer
together. High density connectors often reduce the spacing
between the terminals of a given connector, but the
thickness of the terminals cannot be manipulated beyond
given  parameters. To allow printed circuit boards to be
placed closer together in parallel planes, a very low
profile connector is required which, in turn, limits the
length of the contact arms of the terminals.

A corollary problem arises when the spacing
between the terminals is reduced to increase the density of
the connectors. Since the thickness of the sheet metal
material of the terminals cannot be reduced beyond
practical limits, there is an increasing probability that
the flexible contact arm of any given terminal might engage
a complementary terminal of the mating connector which is
on one or the other side of the given terminal instead of
the correct complementary terminal with which the given
terminal is intended to engage.

. The present invention is directed to solving
. these various problems by providing improvements in the
.electrical terminals of electrical connectors of the

character described.
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whil e contact portions 5 still provide a good positive engagenent with the
tonpl enentary mating term nals. The termnals are nounted in the housing
at spaced, generally parallel intervals (e.g. 0.5nm). The termnals
are prevented from backing out of the housing by the interference fit of

retention teeth 7 biting into the plastic material of the housing within
mounti ng hol es 14. 3

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

provide a new and improved electrical terminal for use in
a circuit board mounted electrical connector requiring a
fine pitch for board interconnections.

In the exemplary embodiment of the invention, the
electrical terminal is adapted for contacting one of a
plurality of closely spaced terminal blades of a
complementary mating terminal. The terminal is generally
U-shaped and includes a generally rigid retention arm and
a flexible contact arm joined to the retention arm by a
generally rigid base. The contact arm has a given
thickness in a direction generally perpendicular to the
plane of the U-shaped terminal, and a contact portion
projects from the contact arm toward the retention arm for
engaging the one terminal blade. The sides of the contact
arm at the projecting contact portion are stepped so that
the thickness of the contact portion is less than the given
thickness of the contact arm.

The electrical terminal is stamped of sheet metal
material to define sides and edges. . Generally, the
flexible contact arm is cantilevered from the rigid base,
and a juncture portion joins the contact arm to the base.
The width of the contact arm between its edges near the
contact portion is greater than the width of the juncture
poftion" The width of the base between its edges is
_greater than the width of the juncture portion.

Furthermore, the terminal has a given thickness
between its sides. The invention contemplates that the
width of the contact arm between its edges is greater than
the given thickness. The width of the base between its
edges is greater than the given thickness. The width of
the juncture portion between its edges is less than the
given thickness.
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9 It wll be understood that the invention nmay be enbodied in
ot her specific fornms without departing fromthe spirit or central

characteristics thereof. The present exanpl es and enbodi nents, therefore,
are to be considered in all respects as illustrative and not restrictive,
and the invention is not to be limted to the details given herein.

4

o

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

ings.

¥
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10 CLAI VE: 1. An electrical connector (13) for mating with
a conpl enentary conponent, said connector conprising: an insul ative
housi ng (12) having a receptacle for receiving a portion of said

conpl ementary conponent and a plurality of terminal receiving cavities for
receiving termnals therein, a plurality of generally planar
conductive termnals (1) stanped from she®t netal naterial of a

predeterm ned thickness, each term nal having a predeterm ned thickness
Brief Degcription of the Drawinds

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed 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 numerals
identify like elements in the figures and in which:

FIGURE 1 is a side elevational view of the
electrical terminal according to the present invention;

FIGURE 2 is an enlarged section taken generally
along line E-E in Figure 1;

FIGURE 3 is an enlarged section taken generally
along line F-F in Figure 1;

FIGURE 4 is an enlarged section taken generally
along line G-G in Figure 1;

FIGURE 5 is an enlarged section taken generally
along line H-H in Figure 1;

FIGURE 6 is an enlarged section taken generally
along line I-I in Figure 1;

FIGURE 7 is an enlarged section taken generally
along line J-J in Figure 1;

FIGURE 8 is a plan view of a plurality of
terminals joined to a carrier strip as during manufacture
thgreof;

) FIGURE 9 is an enlarged section taken generally
.along line K-K in Figure 10; and

FIGURE 10 is a top plan view of an electrical
connector having a plurality of the terminals mounted
therein.
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(t) generally equal to the thickness of the sheet netal
which it is stanped and being nounted in one of said cavjtjy
terminal (1) including a generally rigid base (3) having
parallel to the plane of said termnal, a solder tail (
said base, a retention section (6) for securing the ter
housi ng and an L-shaped contact portion etending from ald
L- shaped cont act portlon |nclud|ng flrst and second
juncture port 28 ed_Dasg : Pxele

to :hetpl ane of sal? temaﬂaina@d tfd I&hbgdlraglﬁgéomhagteaﬂérl det(am fand
contacting a ctive rtion,of said.co nt ar one

second | eg e%‘sﬁﬁ n§© frgﬁ%EFd basfT s 1 r%”ﬂ'&r‘gﬁ'r % ggﬁ h g&_ney?éify
juncture wi dt kigs@gnpareal 15 isosthmpedaoe lmIanieadi Y mﬁw&h,lnsahaebamet&ﬂ-dt h
and said fi rstma\@eqlirélqe'a%% grﬁi‘ﬁ?&l.{@?nof such terminals are arranged at

regular intervals in a generally parallel array along an

insulating housing 12 (Figs. 9 and 10) of an electrical
connector, generally designated 13. The insulating housing
has an elongated slot 16 on each opposite side of a central
partition 12a of the housing for receiving the
complementary terminals of a mating electrical connector.
Side walls 15 of the housing have a plurality of mounting
holes 14 outside slot 16.

As seen best in Figure 1, each terminal 1 is
generally U-shaped and defines a contact arm 2 integrally
joined to a rigid base 3 by a curved juncture portion 4,
with a retention arm 6 generally parallel to contact arm 2.
In essence, contact arm 2 and retention arm 6 form the legs
of the U-shaped terminal, with base 3 forming the bight
portion of the U?shape. A contact portion 5 projects from
contact arm 2 toward retention arm 6. A retention tooth or
barb 7 projects from the outside of retention arm 6. A
solder tail 8 préjects from base 3 generally parallel
thereto for soldering to a conductive circuit trace on a
prlnted circuit board (not shown).

With terminal 1 stamped of sheet. metal material,

.the terminal, in essence, is defined by opposite sides and
peripheral edges. The opposite sides are the major planes
of the terminal as defined by the opposite planar surfaces
of the sheet metal material from which the terminal is
stamped. The edges are the stamped edges which define the
precise peripheral shape of the terminal.

In one example, the thickness of the sheet metal
from which the terminal:-is stamped and thus generally
between the sides of the terminal is 0.2mm. Referring to
Figure 1, the width "A" between the edges of contact arm 2
is 0.23mm, and the width "B" between the edges of rigid
base 3 is 0.23mm. The width of curved juncture portion 4

=~



said thickness of said termnal and said juncture w dth Pepng; ~ﬂ§s
sai d thi ckness of said termnal. 2 ?m”gﬁ%ééiginggy

connector of claim1 wherein said housing is eIongated'i1c udes alf%&; o]
conponent receiving slots (16) extending generally paral fel G alU 7

7

—

at any point between its opposite edges 1s 0.18mm;
Therefore, it can be understood that both the contact arm
2 and the base 3 are wider between their respective edges
than juncture portion 4. 1In addition, the width of both
the contact arm 2 and the base 3 is wider than the
thickness of the sheet metal material, whereas the width of
juncture portion 4 is less than the thickness of the sheet
metal material. With these parameters, a considerably
improved flexibility is provided for contact arm 2 without
either lengtheniﬁg the contact arm or reducing the
thickness of the sheet metal material.
A further advantage is gained by dimensioning the
“width of both contact arm 2 and base 3 wider than curved
portion 4. When stamping the shape of the terminal 1 out
of the sheet metal material, a narrow section such as
curved portion 4 may have a tendency to twist. However,
since contact arm 2 and base 3 are wide enough to resist
this twisting and are located on opposite sides of the
curved portion 4, curved portion 4 is unable to twist. In
other words, since the ends of curved portion 4 are fixed
to the contact arm 2 and base 3, respectively, it is very
difficult for curved portion 4 to twist without also
twisting either contact arm 2 or base 3. This helps to
maintain the desired position of contact portion 5. '
) Figure 2 shows a feature of the invention wherein
the thickness of contact portion 5 is made less than the
_.thickness of the sheet metal material of contact arm 2.
Specifically, the contact arm is stepped, as at 2a, on
opposite sides thereof at the contact portion so that the
thickness of the contact portion is less than the given
thickness of the contact arm, as shown. This considerably
reduces the possibility that the contact portion might
engage the wrong complementary blade terminal of the mating
connector.
Figures 3-7 show that various lead-in edges of
the terminal have angled or chamfered corners to facilitate
inserting the terminals into their respective cavities in

connector housing 12. In other words, terminal 1 is



| ongi tudi nal axis of said housing and a plurali tg~of<t¥em nal  eCéi vi ng
tavities with termnals therein adjacent each sIoﬁEP§§'5‘6énf&£? ortions
of said termnals projecting into said slots. 3. Thelellectrica
connector of claim1l wherein said retention sectlidn geypgNs®®7 ajg¢neral |y
rigid retention armextending from said base and dai d cont act pQrtion
projects toward the retention arm 8 4. cqnnect or

of claim 1 wherein sides of the contact arm (2) ft said contac rtion
bei ng st eppedifgeyrted dinsp tifs tmsmﬁgyeofcw%aﬁrmg 1| ke
than said pregdetebeiBRdorhackBassxit )(FAlg.tR9. It can be seen that the

major leading edges of the terminal in the "X" direction

are chamfered as shown in Figures 3-7.

Figure 8 shows a series of terminals 1 having
been stamped from sheet metal material (0.2mm thick) with
the terminals still joined to a carrier strip 9 by
respective webs 10. Each web 10 has a stamped notch 11
made immediately adjacent base 3 of the respective terminal
to facilitate separating the terminal from carrier strip 9
and the web. |

Figures 9 and 10 show a plurality of terminals 1
mounted in housing 12 of connector 13. The terminals are
inserted into the housing in the "X" direction as described
above. During insertion, retention arms 6 of the terminals'
are pushed into mounting holes 14 in side walls 15 of the
housing. When fully inserted, the bases 3 of the terminals
abut against the bottoms of side walls 15. Also, when
- fully inserted, contact portions 5 of flexible contact arms
2 project into slots 16 for engaging the appropriete
complementary blade terminals of the mating connector.
Reduced cross-sectional juncture portions 4 of the
terminals provide improved resiliency for contact arms 2,
while contact portions 5 still provide a good positive
engagement with the complementary mating terminals. The
termlnals are mounted in the hou81ng at spaced, generally
~parallel intervals (e.g. 0.5mm). The terminals are
prevented from backing out of the housing by the
interference fit of retention teeth 7 biting into the
plastic material of the housing within mounting holes 14.



term nal . 5. An electrical terminal (1) for nounting in a
circuit board nounted el ectrical connector (13) requiring a fine pitch, the
term nal being adapted for contacting one of a plurality of closely spaced
termnals of a conplenentary mating termnal, the electrical termnal (1)
bei ng generally U shaped and conprising: a generally rigid retention arm
(6) and a flexible contact arm(2) joined&o the retention armby a
generally rigid base (3), the contact armhaving a given thickness (t) in
a direction general |y pdtperidilctlearundensteoqst Fhatortheelnyealy 1Y nPRal
and a contact NJdidd §7) oPhekCsbeEHE L OV nd Iﬂﬁ.t'}ﬁﬁnﬁlefar@ﬁﬁg( 8YoimOthe

engagi ng said one termnal, sides _of the contact arm(2) at said projectin
Cogtgctgporti§@irit or central characteristics éheréo . fhe pPesént 9

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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bei ng stepped (2a) so that the thickness of the contact port'i on is |ess

than said given thickness (t) of the contact arm {2)- 6.— The
el ectrical termnal of claim5 wherein said contact i dth (A
e oot on Ao
l . * c L M S *
10
CLAIMS:

1. An electrical connector (13) for mating with
a complementary component, said connector comprising:
an insulative housing (12) having a receptacle for
receiving a portion of said complementary component and a
plurality of terminal receiving cavities for receiving
terminals therein,
a plurality of geﬁérally planar conductive terminals
(1) stamped from sheet metal material of a predetermined
thickness, each terminal having a predetermined thickness
(t) generally equal to the thickness of the sheet metal
material from which it is stamped and being mounted in one
of said cavities, the terminal (1) including a generally
rigid base (3) having a base width (B) parallel to the
plane of said terminal, a solder tail (8) extending from
said base, a retention section (6) for securing the
terminal within said housing and an L-shaped contact
portion extending from said base, said L-shaped contact
portion including first and second legs connected at a
juncture portion (4), said first leg (2) having a first
width (A) parallel to the plane of said terminal and
including a contact portion (5) for contacting a conductive
portion of said complementary component, said second leg
extending from said base, said juncture portion having a
juﬁcture width (C) parallel to the plane of said terminal,
'said base width and said first width being greater than
said thickness of said terminal and said juncture width
being less than said thickness of said terminal.
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qa'rRHPLkGEMENTt EBE ne of the U-shaped terminal (1) that is
I ckngsq (t) of the contact arm

i s greater thanjsaid.-giver—thrckness (t) of the corttact arnf(2).
8. The electricdl terminal of claim7 whetéin said contact arm(2) is
joined to the base—Sy—at a

2. The electrical connector of claim 1 wherein
said housing is elongated includes a pair of component
receiving slots (16) extending generally parallel to a
longitudinal axis of said housing and a plurality of
terminal receiving cavities with terminals therein adjacént
each slot, said contact portions of said terminals
projecting into said slots.

3. The electtical connector of claim 1 wherein
said retention section comprises a generally rigid
retention arm extending from said base and said contact
portion projects toward the retention arm.

4. The electrical connector of claim 1 wherein
sides of the contact arm (2) at said contact portion being
stepped (2a) so that the thickness of the contact portion
is less than said predetermined thickness (t) of the
terminal.

S. An electrical terminal (1) for mounting in a
circuit board mounted electrical connector (13) requiring
a fine pitch, the terminal being adapted for contacting one
of a plurality of «closely spaced terminals of a
complementary mating terminal, the electrical terminal (1)
being generally U-shaped and comprising: a generally rigid
retention arm (6) and a flexible contact arm (2) joined to

the retention arm by a generally rigid base (3), the

contact arm having a given thickness (t) in a direction
generally perpendicular to the plane of the U-shaped
terminal and a contact portion (5) projecting toward the
retention arm (6) for engaging said one terminal, sides of
the contact arm (2) at said projecting contact portion
being stepped (2a) so that the thickness of the contact
portion is less than said given thickness (t) of the
contact arm (2).

6. The electrical terminal of claim 5 wherein
said contact arm (2) has a width (A) in a direction

in



juncture (4) which has a width (C) in a direction parallel to the
pl ane of the U-shaped termnal that is |ess than sal \“‘“‘mess (t)
‘ﬂ& ®

of the contact arm (2). ~ 9. The elect
wherein said termnal (1) is stanped fron1sheet

si des and edges,

claim38
rial to define
‘with the projecting contact portlon (5) of the contact arm

(2) being at an edge of the stanped sheetlZretal naterial.

generally parallel to the plane of the U-shaped terminal
(1) that is greater than said given thickness (t) of the
contact arm.

7. The electrical terminal of claim 6 wherein
said base (3) has a width (B) in a direction generally
parallel to the plane of the U-shaped terminal that is
greater than said given thickness (t) of the contact arm

(2).

8. - The electrical terminal of claim 7 wherein
said contact arm (2) is joined to the base (3) at a
juncture (4) which has a width (C) in a direction generally
parallel to the plane of the U-shaped terminal that is less -
than said given thickness (t) of the contact arm (2).

9. The electrical terminal of claim 8 wherein
said terminal (1) is stamped from sheet metal material to
define sides and edges, with the projecting contact portion
(5) of the contact arm (2) being at an edge of the stamped
sheet metal material.
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ABSTRACT
SMALL PITCH ELECTRICAL CONNECTOR

An electrical connector (13) for mating with a
complementary component includes an insulative housing (12)
having a receptacle (16) for receiving a portion of the
complementary component and a plurality of terminal
receiving cavities for receiving terminals therein. A
plurality of generally planar conductive terminals (1) are
stamped from sheet metal material of a predetermined
thickness, with each terminal having a predetermined
thickness (t) generally equal to the thickness of the sheet
metal material from which it is stamped. Each of the
terminals is mounted in one of the cavities. The terminals
(1) include a generally rigid base (3) having a base width
(B) parallel to the plane of the terminal, a solder tail
(8) extending from the base, a retention section (6) for
securing the.terminal within the housing and an L-shaped
contact portion extending from the base. The L-shaped
contact portion include first and second legs connected at
a juncture portion (4). The first leg (2) has a first width
(A) parallel to the plane of the terminal and includes a
contact portion (5) for contacting a conductive portion of
said the complementary component. The second leg extends
from said base and the juncture portion has a juncture
width (Q) parallel to the plane of the terminal. The base
width and the first width being greater than the thickness
of the terminal and the junctufé width being less than the
thickness of the terminal.

FIG. 1




