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(57) Abstract: An electrical connector termination assembly includes a dielectric pin holder. A plurality of elongated terminal pins
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of the rows. Each of at least some of the terminal pins defining a longitudinal axis and including an arm at a termination end of the
pin offset from the longitudinal axis. The arm is bent to define a termination pad extending transversely of the longitudinal axis.
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Field of the Invention:

This invention generally relates to the art of electrical connectors and, particularly, to
an electrical connector assembly which includes a plurality of terminals providing a unique

termination pattern.
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Background of the Invention:

Generally, a typical electrical connector includes some form of dielectric housing
mounting a plurality of conductive terminals. The housing may include a mating end for
interengaging a mating connector or other complementary connecting device, as well as a
terminating end at which the terminals are terminated to various electrical transmission
components ranging from circuit boards to discrete electrical wires. High density connectors
are well known in the electronic industry as well as the automotive industry. In both
industries, the ever-increasing miniaturization and high density of the circuits has created
design problems in terminal spacing and configuration. An example is in a header connector
which uses closely-spaced terminal pins.

For instance, the terminating ends of the terminal pins in some header connectors may
be “wire bonded” to a plurality of discrete electrical wires. The wire bonding is carried out
by surface connection with the use of ultrasonic energy and the application of pressure. The
discrete electrical wires may have a given, sometimes short length and lead from the .
terminating ends of the terminal pins to contact pads on an adjacent printed circuit board.
There are limitations in the length of such wires which creates design problems. In other
words, in any given application, the wires may have a maximum length beyond which
vibrations will cause the wires to touch each other.

Another problem involves the pattern or array of the terminal pins at the mating end of
the connector. Most often, the terminal pins are arranged in rows. In order to achieve a high
density pattern, the pins in adjacent rows are offset or staggered relative to each other in
directions perpendicular to the rows. However, there are applications wherein offset terminal
pins is not desirable. The pins may be required to be in a “square” pattern, i.e., the pins in the
adjacent rows are aligned with each other. This square pattern of pins at the mating end of
the connector creates problems at the terminating end of the connector where the terminating
ends of the terminal pins may be wire bonded to discrete electrical wires.

The present invention is designed to solve these various problems, including the
provision of a unique terminal configuration which allows the terminal pins to be disposed in

a square pattern while the terminating ends of the pins are in an offset pattern.
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Summary of the Invention:

An object, therefore, of the invention is to provide a new and improved electrical
connector assembly of the character described.

In the exemplary embodiment of the invention, an electrical connector termination assembly
includes a dielectric pin holder. A plurality of elongated terminal pins extend through the pin
holder in a pattern of at least two rows of pins, with the pins in the respective rows being
aligned transversely of the rows. Each of at least some of the terminal pins define a
longitudinal axis and include an arm at a termination end of the pin offset from the
longitudinal axis. The arm is bent to define a termination pad extending transversely of the
longitudinal axis.

As disclosed herein, one embodiment of a dielectric pin holder includes a plurality of
passages within which the terminal pins are press-fit. The pin holder is provided as a
generally flat wafer. In another embodiment, the pin holder is a plastic member overmolded
about portions of the terminal pins, leaving the termination pads exposed.

According to one aspect of the invention, the arm at the termination end of each pin is bent
generally at a right-angle to the longitudinal axis of the respective terminal pin. The
termination pad is formed on a side of the arm and includes a generally flat surface in a plane
generally perpendicular to the longitudinal axis of the respective terminal pin. The flat .
surface is wider than the respective terminal pin.

According to another aspect of the invention, the arms at the termination ends of the
terminals in one row thereof are offset to one side of the terminals longitudinally of the row.
The arms at the termination ends of the terminals in the other row thereof are offset to an
opposite side of the terminals longitudinally of the row. The arms at the termination ends of
the terminals in each row thereof may be bent toward the other row of terminals.

Other objects, features and advantages of the invention will be apparent from the following

detailed description taken in connection with the accompanying drawings.
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Brief Description of the Drawings:

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

FIG. 1 is an electrical connector assembly incorporating the termination assembly of
the invention, with the discrete electrical wires removed to facilitate the illustration and avoid
cluttering the depiction;

FIG. 2 is a vertical section taken generally along line 2-2 of FIG. 1;

FIG. 3 is a bottom plan view of the assembly of FIG. 1;

FIG. 4 is a vertical section taken generally along line 4-4 of FIG. 1;

FIG. 5 is an enlarged, somewhat schematic illustration of the discrete electrical wires
extending between the termination pads of the terminals and the contact pads of the printed
circuit board;

FIG. 6 is a perspective view of a pair of terminals with one terminal being taken from
each of a pair of adjacent rows thereof;

FIG. 7 is a perspective view looking at the back-side of FIG. 6; and

FIGS. 8 and 9 are mutually perpendicular, side elevational views of one of the

terminals.
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Detailed Description of the Preferred Embodiment:

Referring to the drawings in greater detail, and first to FIGS. 1-4, an electrical
connector assembly, generally designated 10, includes a frame, generally designated 12, a
printed circuit board 14 disposed within the frame, and a termination assembly which
includes a header connector, generally designated 16, which projects from the bottom of the
frame.

Frame 12 of connector assembly 10 includes a generally square bottom wall 18
bounded by four upstanding side walls 20 to define a cavity 22 within which printed circuit
board 14 is mounted on bottom wall 18. Header connector 16 is mounted within a recessed
area 24 at the bottom of frame 12, with the header connector being exposed in cavity 22
through an opening 26 in bottom wall 18. ‘

Header connector 16 includes a wafer-like pin holder 30 which substantially fills -
opening 26 in bottom wall 18 of frame 12. A shroud 32 projects downwardly below the
frame from the pin holder. The wafer-like pin holder and the shroud may be molded of
dielectric material such as plastic or the like in a one-piece structure. In essence, pin holder
30 defines a terminating end of header connector 16, and shroud 32 defines a mating end of
the connector. The shroud is generally hollow to define an interior cavity 34 for receiving a
mating connector in the direction of arrows “A” (Figs. 2 and 4). A pair of latch bosses 36
project outwardly from opposite sides of shroud 32 for engaging appropriate latch means on
the mating connector. Bottom wall 18 of frame 12 includes a continuous flange 38 positioned
into a groove 40 in the connector assembly as best seen in FIG. 4 to mount the header
connector to the frame either by a press-fit or by using appropriate adhesives.

A plurality of terminals, generally designated 42 (Figs. 2 and 4), are mounted in the
wafer-like pin holder 30 of header connector 16. The terminal pins are mounted in two rows
on each opposite side of a ground plate 44. The terminal pins are elongated and define
longitudinal axes. The terminal pins may be press-fit in terminal-receiving passages in piﬁ
holder 30, or the pin holder may be overmolded about portions of the pins.

It should be noted in FIG. 3 that terminal pins 42 in each of the two rows on opposite
sides of ground plate 44 are in a “square” pattern. In other words, the pins in one row are
aligned with the pins in the second row in a direction transversely of the rows. However, it
should be noted in FIG. 1 that the pins have termination pads 46 exposed at the top of pin

holder 30, and the termination pads in each pair of rows are offset or staggered relative to
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each other. The configurations of the terminal pins for converting the square pattern of pins
to the offset pattern of termination pads will be described hereinafter.

Referring to FIG. 5 in conjunction with FIG. 4, printed circuit board 14 is shown with
a plurality of contact pads 48 which are arranged in two rows, with the contact pads in each
row being offset or staggered relative to each other. The array of termination pads 46 of
terminal pins 42 (Figs. 2 and 4) also are shown. It can be seen that a plurality of discrete
electrical wire lengths 50 interconnect termination pads 46 of the terminal pins with contact
pads 48 of the printed circuit board. FIG. 4 shows that the electrical wires are at different
vertical levels so that they do not touch each other. The electrical wires are “wire bonded” to
the termination pads as described in the Background, above. Again, it can be seen that
termination pads 46 of the terminal pins are in an offset or staggered array or pattern in each
of the two rows thereof, whereas the terminal pins 42, themselves, are mounted in pin holder
30 in a square pattern as shown in FIG. 3.

FIGS. 6 and 7 show the configurations of terminal pins 42 in greater detail. The pins
may be stamped and formed of sheet metal material. Each pin includes a pin portion 52
which projects into shroud 32 as seen in FIGS. 2 and 4, for mating with appropriate termiﬁals
of the mating connector. Each pin includes a widened retention section 54 which is press-fit
into one of the terminal-receiving passages in pin holder 30. The terminal pins are elongated,
and pin portions 52 define longitudinal axes 56 of the respective pins. FIGS. 6 and 7 are
arranged to depict a terminal pin from each row in one of the pair of rows, and to show that
pin portions 52 of the two terminal pins are aligned with each other transversely of the rows.

Still referring to FIGS. 6 and 7, each terminal pin 42 includes an arm 58 ata
termination end of the pin offset to one side of axis 56 of the respective pin. It can be seen
that arm 58 is bent generally at a right-angle to longitudinal axis 56 of the respective terminal
pin. The arm is widened at a distal end thereof to form one of the termination pads 46 having
a generally flat surface 46a at a side of the arm. With the arm bent, flat surface 46a lies in a
plane generally perpendicular to the longitudinal axis 56 of the respective terminal pin, with
the flat surface being wider than arm 58 and, in fact, wider than pin portion 52 of the
terminal. FIGS. 8 and 9 show elevational views of the left-hand terminal pin 42 as is viewed
in FIG. 6.

Referring either of FIGS. 6 or 7, it can be seen that arm 58 at the termination end of
the terminal pin in one row thereof is offset to one side of the terminal pin longitudinally of

the row, and the arm at the termination end of the terminal pin in the other row thereof is
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offset to an opposite side of the terminal pin longitudinally of the row. In the specific
illustration in FIG. 6, arm 58 of the left-hand terminal pin 42 is offset to the lefi-hand side of
the pin (i.e., axis 56), and arm 58 of the right-hand terminal pin 42 is offset to the right of axis
56 of the right-hand terminal pin. This staggered relationship of the arms of transverse pairs
of terminal pins repeats lengthwise of the two rows of pins whereupon the staggered array of
termination pads 46 as shown in FIG. 5 is effected. In addition, as clearly seen in FIGS. 2 and
4, the arms of terminal pins 42 in the left-hand pair of rows are bent inwardly (i.e., to the
right) whereas the arms of the terminal pins in the right-hand pair of rows are bent inwardly at
an opposite direction (i.e., to the left). In other words, the arms at the termination ends of the
terminal pins in each pair of rows are bent toward the termination ends of the terminal pins in
the other pair of rows. This results in a tighter or more closely-spaced array of termination
pads 46 for all four rows combined.

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

and the invention is not to be limited to the details given herein.
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CLAIMS:

What is claimed is:

1. An electrical connector termination assembly, comprising:

a dielectric pin holder; and

a plurality of elongated terminal pins extending through the pin holder in a pattern of
at least two rows of pins with the pins in the respective rows being aligned transversely of the
rows, each of at least some of the terminal pins defining a longitudinal axis and including an
arm at a termination end of the pin offset from the longitudinal axis, the arm being bent to

define a termination pad extending transversely of the longitudinal axis.

2. The electrical connector termination assembly of claim 1 wherein said
* dielectric pin holder includes a plurality of passages within which the terminal pins are press-
fit.

3. The electrical connector termination assembly of claim 2 wherein said

dielectric pin holder comprises a generally flat wafer.

4. The electrical connector termination assembly of claim 1 wherein said
dielectric pin holder is a plastic member overmolded about portions of the terminal pins

leaving said termination pads exposed.

5. The electrical connector termination assembly of claim 1 wherein each said

terminal pad is wider than the respective terminal pin.

6. The electrical connector termination assembly of claim 1 wherein said arm is

bent generally at a right-angle to the longitudinal axis of the respective terminal pin.

7. The electrical connector termination assembly of claim 6 wherein said

termination pad is formed on a side of the arm of the respective terminal pin.
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8. The electrical connector termination assembly of claim 6 wherein said
termination pad comprises a generally flat surface in a plane generally perpendicular to the

longitudinal axis of the respective terminal pin.

9. The electrical connector termination assembly of claim 8 wherein said flat

surface is wider than the respective terminal pin.

10.  The electrical connector termination assembly of claim 1 wherein the arms at
the termination ends of the terminal pins in one row thereof are offset to one side of the
terminal pins longitudinally of the row, and the arms at the termination ends of the terminal
pins in the other row thereof are offset to an opposite side of the terminal pins longitudinally

of the row.

11.  The electrical connector termination assembly of claim 10 wherein the arms at
the termination ends of the terminal pins in each row thereof are bent toward the other row of

terminal pins.

12.  Anelectrical connector termination assembly, comprising:

a dielectric pin holder; and

a plurality of elongated terminal pins extending through the pin holder in a pattern of
at least two rows of pins with the pins in the respective rows being aligned transversely of the
rows, each of at least some of the terminal pins defining a longitudinal axis and including an
arm at a termination end of the pin offset from the longitudinal axis, the arm being bent
generally at a right-angle to the longitudinal axis of the respective terminal pin to define a
termination pad on a side of the arm with the pad forming a generally flat surface in a plane
generally perpendicular to said longitudinal axis, the arms at the termination ends of the
terminal pins in one row thereof being offset to one side of the terminal pins longitudinally of
the row, and the arms at the termination ends of the terminal pins in the other row thereof

being offset to an opposite side of the terminal pins longitudinally of the row.

13.  The electrical connector termination assembly of claim 12 wherein said flat

surface is wider than the respective terminal pin.

10
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14.  The electrical connector termination assembly of claim 12 wherein said
dielectric pin holder includes a plurality of passages within which the terminal pins are press-
fit.

15.  The electrical connector termination assembly of claim 12 wherein said

dielectric pin holder comprises a generally flat wafer.

16.  The electrical connector termination assembly of claim 12 wherein said
dielectric pin holder is a plastic member overmolded about portions of the terminal pins

leaving said termination pads exposed.

17.  The electrical connector termination assembly of claim 12 wherein the arms at
the termination ends of the terminal pins in each row thereof are bent toward the other row of

terminal pins.

18.  Anelectrical connector termination assembly, comprising:

a dielectric pin holder; and

at least one elongated terminal pin extending through the pin holder and defining a
longitudinal axis, the terminal pin including an arm at a termination end of the pin offset from
the longitudinal axis, and the arm being bent to define a termination pad extending

transversely of the longitudinal axis.

19.  The electrical connector termination assembly of claim 18 wherein each said

terminal pad is wider than the respective terminal pin.

20.  The electrical connector termination assembly of claim 19 wherein said arm is

bent generally at a right-angle to the longitudinal axis of the respective terminal pin.

21.  The electrical connector termination assembly of claim 20 wherein said

termination pad is formed on a side of the arm of the respective terminal pin.

22.  The electrical connector termination assembly of claim 20 wherein said
termination pad comprises a generally flat surface in a plane generally perpendicular to the

longitudinal axis of the respective terminal pin.

11
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AMENDED CLAIMS

[Received by the International Bureau on 12 March 2004 (12.03.04):
original claims 1-22 amended; (4 pages)]

1. An electrical connector termination assembly (16), comprising:

2 a dielectric pin holder (30); and
aplurality of elongated terminal pins (52) extending through the pinholderina
4 pattern of at least two rows of pins with the pins in the respective rows being aligned transversely
oftherows, each of at least some of the terminal pins defining a longitudinal axis (56) and including
6 an arm (58) at a termination end of the pin offset from the longitudinal axis, the arm being bent to
' definea termination pad (46) extending transversely of the longitudinal axis (56), the arms (58) of
3 the terminal pins (52) of the at least two rows of pins being offset from respective ones of the pin. -
longitudinal axes such that all of the termination pads (46) ofpins in the respective rows are offset
10 transversely of the rows, the arms (58) at the termination ends of the terminal pins in one row
thereofbeing offset to one side of the terminal pins longitudinally oftherow, the arms (58) at the
12 termination ends ofthe terminal pins in the other row thereofbeing offset to an opposite side ofthe
terminal pins longitudinally of therow, and the arms (58) at the termination ends of the terminal
14 pins in each row thereof being bent toward the other row of terminal pins.

2. Theelectrical connector termination assembly of claim 1 wherein said dielectric
2 pin holder (30) includes a plurality of passages within which the terminal pins are press-fit.

3. The electrical connector termination assembly of claim 2 wherein said dielectric
2 pin holder (30) comprises a generally flat wafer.

4. The electrical connector termination assembly of claim 1 wherein said dielectric
2 pin holder (30) is a plasticmember overmolded about portions ofthe terminal pins (52) leaving
said termination pads (46) exposed.

5. Theelectrical connector termination assembly of claim 1 wherein each said
2 terminal pad (46) is wider than the respective terminal pin (52).

6. The electrical cobnector termination assembly of claim 1 wherein said arm (58)
2 is bent generally at a right-angle to the longitudinal axjs (56) of the respective terminal pin (52).

12
AMENDED SHEET (ARTICLE 19)
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7. The electrical connector termination assembly of claim 6 wherein said
termination pad (46) is formed on a side of the arm (58) of the respective tenminal pin.

8. The electrical connector termination assernbly of claim 6 wherein said
termination pad (46) comprises a generally flat surface (46a) in a plane generally perpendicularto
the longitudinal axis (56) of the respective terminal pin (52).

9. The electrical connector termination assembly of claim 8 wherein said flat
surface (46a) is wider than the respective terminal pin (52).

10. The electrical connector termination assembly of claim 1 wherein the arins
(58) at the termination ends of the terminal pins (52) in one row thereofare offset to one side of
the terminal pins longitudinally of the row, and the arms (58) at the termination ends of the terminal
pins (52) in the other row thereof are offset to an opposite side of the terminal pins longitudinally
of the row.

11. The electrical connector termination assembly of claim 10 wherein the arms
(58) at the termination ends of the terminal pins in each row thereof are bent toward the other row
of terminal pins.

12. An electrical connector termination assembly (16), comprising:

a dielectric pin holder (30); and

a plurality of elongated terminal pins (52) extending through the pin iolderin a
pattern of atleast two rows of pins with the pins in the respective rows being aligned transversely
of therows, each of at least some of the termyinal pins defining a longitudinal axis (56) and including
an arm (58) ata termination end of the pin offset from the longitudinal axis, the arm (58) being bent
generally at a right-angle to the longitudinal axis of the respective terminal pin to define 2
termination pad (46) on a side of the arm with the pad forming a generally flat surface (462) ina
plane generally perpendicular to said longitudinal axis, all of the arms (58) at the termination ends
of the terminal pins in one row thereof being offset to one side of the terminal pins (52)
longitudinally of the tow, and all of the arms (58) at the termination ends of fhe terminal pins (52)

13
AMENDED SHEET (ARTICLE 19)
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inthe otherrow thereofbeing offset to an opposite side of the terminal pins longitudinally of the
row, and the axms (58) of the termination ends of the terminal pins in each row thereofbeing bent
toward the other row of terminal pins.

13. The electrical connector termination assembly of claim 12 wherein said flat
surface (46a) is wider than the respective terminal pin (52).

14. The electrical connector termination assembly of claim 12 wherein said
dielectric pin holder (30) includes a plurality of passages within which the terminal pins ave press-
fit.

15. The electrical connector termination assembly of claim 12 wherein said
dielectric pin holder (30) comprises a generally flat wafer,

16. The electrical connector termination assembly of claim 12 wherein said
dielectric pin holder (30) is aplastic member overmolded about portions of the terminal pins (52)
leaving said termination pads (46) exposed.

17. The electrical connector termination assembly of claim 12 wherein the arms
(58) atthe termination ends of the terminal pins in each row thereof are bent toward the otherrow
of tetminal pins.

18. An electrical connector termination assembly (16), comprising:

a dielectric pin holder (30); and

atleast one elongated terminal (52) having a single terminal pin extending through
the pin holder and defining a longitdinal axis (56), the terminal pin including a single arm (58) at
atermination end ofthe pin offset from thelongitudinal axis and offset from and outside the body
of the single terminal pin, and the arm being bent to define a termination pad (46) extending
transversely of the longitudinal axis (56).

19. Theelectrical connector termination assembly of claim 18 wherein each said
terminal pad (46) is wider than the respective terminal pin (52).

14
AMENDED SHEET (ARTICLE 19)
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20. The electrical commector termination assembly of claim 19 wherein said arm
(58)isbent generally at a right-angle to thelongitudinal axis (56) of the respective terminal pin
(52).

21. The electrical connector termination assembly of claim 20 wherein said
termination pad (46) is formed on a side of the arm (58) of the respective terminal.

22. The electrical connector termination asserbly of claim 20 wherein said
tesmination pad (46) comprises a generally flat surface (46a) in a plane generally perpendicular to
the longitudinal axis (56) of the respective terminal pin (52).

15
AMENDED SHEET (ARTICLE 19)
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