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SPECIFICATION 

E~ECTRIC CONNECTOR TERMINAL HAVING A ROUND SOLDERING TAIL 

Background of the Inyention: 
The present invention relates.to an electric 

5 connector terminal of stamped metal to be soldered to a 
selected pad on a printed circuit, and a meth~d of 
forming such terminal. 

10 

A conventional surf ace mount terminal is 
typically formed of a stamped metal piece comprisinq tip 
and housinq enqaqement sections and intermediate and tail 
sections inteqrally connected to and bent relative to the 
tip and housing enqaqement sections. The tip and housinq 
enqagement sections of the terminal are typically 
inserted in a selected receivinq opening in a surface 

15 mount connector housing, and the housing engagement 
section is caught or latched by opposite walls around the 
opening, thus preventinq the te~inal from slipping out 
of the openinq while permittinq its tip section to 
function as a contact in the connector housing. The 

20 intermediate and tail sections are exposed and extend 
from the connector housinq, so that the tail section can 
be soldered to a selected pad on a printed circuit board. 
A plurality of stamped terminals are typically formed in 
parallel and quite close to each ·other. As formed, they 

25 are connected with a carrier strip·, and these stamped 
terminals typically are cut, or otherwise separated, from 
the carrier strip after they are inserted in the openings 
Of the connector housinq. 

In some applicati9ns, after separation from the 
30 carrier strip, the intermediate and tail sections extend 

straight from the tip and housinq enqaqement sections of 
the stamped terminals, and it is necessary that the 
intermediate and tail sections be bent relative to the 
tip and housinq engagement sections so as to permit the 

35 solder tails of the stamped terminals to be aligned with 
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and contact the selected pads of a printed circuit board 
to which they are to be soldered when the electric 
connector housing is surf ace mounted on the printed 
circuit. Alternatively, the intermediate and tail 

s sections may be bent relative to the tip and housing 
enqaqement sections of the terminals pr.for to insertion 
into the connector bousinq. 

Eac~ stamped terminal typically has a 
rectanqular cross-section over its full length or at 

10 least the intermediate and tail sections. The 
rectanqular cross-section of the intermediate ~nd tail 
sections of the stamped terminal causes several problems. 
A first problem is that the reliability of the solder 
bond may be diminished due to insufficient space for a 

15 good solder fillet between the exterior surfaces of the 
solder tail of the terminal and the selected_pad on the 
printed circuit board. A second problem is.that the 
separation between adjacent solder tails may be so small, 
e.g., frequently on the order o.s mm or less between tail 

20 centers, that electric discharges may occ·ur between a pad 
and· an adjacent solder ·tail. In.addition, shortinq may 
occur between adjacent tails and pads due to bridginq of 
the relatively liquid solder and flux between two· 
terminals and/or pads. such shorting or bridqing may be 

25 further aqqravated where a solder tail deviates from the 
correct aliqnment relative to its respective pad even 
though such deviation remains within the range of 
manufacturinq tolerance. In fact, such misalignment is· 
almost inevitable. 

30 A third problem is that due to manufacturinq 
tolerances, the intermediate and tail sections of the 
stamped terminals will also usually not have an exact 
rectangular shape in cross-sect~on. Since the upper 
and/or lower surfaces thereof are used for bendinq or 

35 forminq the intermediate and tail sections, the 
intermediate and tail sections will not bend in a 
straight line. As a result of this, the solder tail on 
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the end of the tail section may deform when bent, thereby 
causing the sold.er tail to not be coplanar with the 
remaining length of the stamped terminal. The loss of 
coplanarity may result in th~ misalignment of the solder 

5 tail of the stamped terminal relative to the selected pad 
on a printed circuit board as described-above, which can 
result in undesirable electric discharges or shorting 
between adjacent terminals. 

10 Summary of the Invention: 
One object of the present invention is to 

prov~de a st.amped and formed terminal for use in a 
surface mount connector in which coplanarity of the 
solder tail and the remaining length of the terminal are 

15 substantially assured, in which the fillet space is large 
enough to assure reliable soldering between the solder 
tail and the selected pad on a printed circuit board, and 
in which the possibility of undesirable bridging·and 
electrical discharges are minimized between closely. 

20 spaced adjacent tails and/or pads. 
To attain this object, an electric connector 

terminal is p?;ovided having a solder tail which, when 
exposed from the electric connector housing, can be 
soldered to· a selected pad on a printed circuit board, 

25 and wherein the electric connector terminal is a stamped 
and formed m~tal member comprising a contact section, a 
housing engagement section and intermediate and tail 
sections integrally connected to and bent relative to the 
contact and housing engagement sections. A portion of 

30 the terminal has a substantially rectangular shape in 
cross-section, but at least the tail section thereof has 
a substantially curved shape in cross-section on at least 
the side of which is to be sol~ered to a pad on the 
circuit board which advantageously increases the spacing 

35 between the solder tails and the printed circuit board 
circuit pads. 

In still another principal aspect of the 
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invention, a method of forming an electric terminal 
having a solder tail for soldering to a selected pad on a 
printed circuit board includes the steps of stamping the 
terminal from a flat stock of electrically conductive 

5 material to form the terminal into a contact section, a 
housing engagement section and a tail section, with each 
having a substantially rectangular cross-section with 
substantially flat faces thereon; and forming the flat 
face on at least one side of the tail section of the 

10 terminal into a substantially curved shape in cross­
section. 

In still another principal aspect of the 
invention, the substantially curved shape is either 
substantially circular or elliptical in cross-section. 

15 In still another principal aspect of the 
invention, the substantia~ly curved shape is formed by 
coining. 

These and other objects, features and 
advantages of the present invention will be clearly 

20 understood through a consideration of the following 
detailed description. 
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Brief Description of the Drawings: 
In the course of this description, reference 

will frequently be made to the attached drawings in 
which: 

5 FIG. 1 is a perspective view of a surface mount 
electrical connector terminal having a solder tail and 
constructed according to a pref erred embodiment of the 
present invention; 

FIG. 2 is a plan view of a carrier strip 
10 holdinq a plurality of the terminals of FIG. l; 

FIG. 3 is a side elevational view of the 
carrier strip and electric connector terminal of FIG. 2; 

FIG. 4 is an enlarged cross-sectional view of 
the solder tail beinq r~shaped with a coininq die in 

is accordance with the present invention and showing burrs 
projec~ing from opposite sides of the tail; 

FIG. 5 is an enlarged cross-sectional view of 
the reshaped solder tail shown in FIG. 4, but from which 
the burrs have been cut and removed; 

20 . FIG. 6 is an enlarged cross-sectional rear 
elevational view through adjacent solder tails of the 
present invention in place within a surface mount 
connector wherein the solder tails have deviated slightly 
from their correct positions, but are soldered to the 

25 pads of a· printed circuit board; 
FIG. 7 is an enlarged cross-sectional rear 

elevational view of a solder tail of the present 
invention in place within a surface mount connector which 
is in proper alignment with and is soldered to a pad of a 

30 printed circuit board; 

35 

FIG. 8 is an enlarged cross-sectional view of 
another embodiment of shape of solder tail which has been 
reshaped with a coining die, and in which the burrs have 
been removed; and 

FIG. 9 is an enlarged cross-sectional view of 
the reshaped solder tail of FIG. a, but from which the 
burrs have removed to leave flat sides. 
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Description of the Preferred Embodiment: 
Referring particularly to FIGS. l to 3 of the 

drawings, an electric connector terminal 4 constructed in 
accordance with the principles of the present invention 

5 includes a solder tail 7 to be soldered to a selected 
conductive pad on a printed circuit board. The connector 
terminal 4 comprises a stamped metal piece which is 
stamped from a flat sheet of el.ectrically conductive 
metal. The connector terminal 4 includes a tip or 

10 contact section 3, a connector housing engagement section 
5, and respective intermediate and tail sections 6 and 7 
integrally connected to, and bent relative to the tip 
section 3 and engagement section 5. The tip section 3 
and engagement section 5 of the terminal 4 are inserted 

15 in a selected terminal-receiving opening 2 of a connector 
housing 1 until the engagement section 5 of ~he male 
terminal 4 is latched or otherwise secured by the 
opposite s_ides of the opening 2. 

In this position, the intermediate and tail 
20 sections 6 and 7 "extend from the connector housing 1 with 

the solder tail 7 being generally coplanar with the 
bottom la of the connector housing 1. The intermediate 
and tail sections 6 and 7 may be bent relative to the 
remaining length of the terminal 4 as shown in the 

25 rightmost terminal 4 of FIG. 1 either before or after the 
insertion of the terminal 4 in the selected hole 2 of the 
connector housing 1. The bent solder tail 7 is thereby 
adapted to be soldered to the pads 13 of a printed 
circuit board 20 as will be ~escribed in more detail to 

30 follow, and when so soldered, will typically surface 
mount the connector housing_l to the surface of a circuit 
Qoard 20. 

The connector housing 1 is of known 
construction of an insulating material such as plastic 

35 and has sidewalls 22 surrounding a connector component­
re~ei vinq slot 24 therebetween which receives a portion 
of ·a complementary mating connector component (not 
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shown). The connector housing 1 shown in FIG. 1 has its 
terminal-receiving openings 2 extending between endwalls 
26 of the housing 1 as opposed to in the sidewalls 22 
thereof. 

5 In the present invention, the tip section 3 and 
engagement section 5 of the male terminal 4 have a 
substantially rectangular shape in cross-section, and the 
intermediate and tail sections 6 and 7 of the male 
terminal 4 have a substantially circular shape in cross-

10 section. However, as initially formed, a plurality of 
terminals 4 are arranged in parallel to each o~her and 
connected to a carrier strip 8. The terminals 4 are 
typically stamped out of the flat sheet metal material 
and, as such, each.terminal 4 typically will have a 

15 rectan9Ular shape 'in cross-section with flat faces over 
its full length immediately after stamping a~ shown in 
FIGS. 2 and 3. The term "rectangular cross~section" as 
used herein is intended to ref er to non-curved cross­
sections, such as, for example, square and rectangular 

20 · cross-sections. 
Referring now to FIG. 4, the initially 

rectangular intermediate and tail sections 6 and 7 of 
each terminal 4 are coined between die pieces lOa ·and 
lOb, as shown in phantom, to change their rectangular 

25 cross-section and form them into a curved cross-section. 
As shown in FIG. 4, the curved cross-section is generally 
circular and the curved intermediate and tail sections 6 
and 7 may have burrs 11 on their opposite si~es following 
coining. When such burrs 11 occur, they are cut off 

30 therefrom a·nd removed. Removal of the burrs may also be 
extended, if desired, to form flat surfaces 12 on the 
opposite sides of the round intermediate and tail 
sections 6 and 7, as seen in FIG. 5. 

The portions of the terminal 4 having a curved 
35 cross-section over intermediate and tail sections 6 and 7 

are substantially free of distortion when bent relative 
to the tip section 3 and housing engagement section 5 of 
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the male terminal 4. This permits the intermediate and· 
tail sections 6 and 7 as thus bent, to be coplanar with 
the remaining sections 3 and 5 of the male terminal 4. 
This coplanarity improves the alignment of the solder 

5 tail 7 with a selected pad 13 of a printed circuit board 
20. 

Referring now to FIGS. 6 and 7, a rear view of 
a portion of a surf ace mount connector housing 1 is shown 
in phantom mounted to a printed circuit board 20. A 

10 plurality of terminals 4 are disposed in the connector 
housing 1 and the solder tail portions 7 thereof extend 
therefrom so they may be received upon conductive pads 13 
formed on the printed circuit board 20. The curved 
cross-sectional shape on the side of the solder tail 7 of 

15 terminals of the present.invention which are to be 
soldered to the printed circuit board pads 13 importantly 
has the effect of increasing the fillet space F available 
between the solder tail 7 and the pad 13, thereby 
improving the reliability of the solder joint of the 

20 terminal 4 to pad 13 of the printed circuit board 20. 
Also, the circular cross-section of the curved solder 
tai1·7 has the advantage of increasing the distance "L" 
between the closest point of the curved tail 7 and an 
adjacent pad 13. More specifically, as shown in FIG. 6, 

25 the center of curved solder tail 7 is shown as being 
somewhat displaced from the center of pad 13·, whereas in 
FIG. 7, the curved solder tail 7 is shown in its correct 
alignment relative to the pad 13. 

In FIGS. 6 and 7, a rectangular solder tail 14 
30 having a square cross-section 14 is shown in phantom. 

From this it will .be appreciated that the curved cross­
section 7 provides a fillet space F which is larger than 

· that available in the square cross-section 14, 
accordingly increasing the fillet of solder 15 to improve 

35 the reliability of the solder joint. Also, as seen in 
FIG. 6, it can be seen that when the curved solder tail 7 
deviates from its correct alignment from the pad 13 so 
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that it is positioned closer to an adjacent pad 13, a 
relatively lonq distance 11 L11 between them still remains. 
This can easily be seen by comparinq the distance "l" 
which would otherwise exist between pad 13 and a square 

5 solder tail 14. Thus, the possibility of undesirable 
electric discharqes between adjacent pads and terminals 
is minimized. 

Still further, durinq the placement of the 
connector 1 onto the printed circuit board 20 and also 

10 durinq the solderinq of the solder tail 7 to the pad 13, 
the solder and flux may be in either a soft or relatively 
liquid state. Accordingly, for a given amount of solder 
and flux, the square cross-section 14 may tend to 
displace this f lowable solder and flux toward the next 

15 adjacent square cross-sectioned tail 14. This 
displacement can be of a ~uff icient magnitude, 
particularly where the tails may have center-to-center 

. . 
spacings as small as 0;5 mm and less, and may· result in 
the solder 15 being pushed sideways toward an adjacent 

20 square cross section solder tail 14. Additionally, when 
the solder 15 is liquif ied durinq the solderinq process, 
a solder bric;lqe 15' may occur as shown in FIG. 6 in 
phantom, which will cause an undesired short circuit. 
However, where the tails 7 are of curved cross-section as 

25 in the present invention, .the solder and flux which miqht 
otherwise be so displaced to form the undesirable bridge 
are instead more likely to be used to advantaqe in the 
greater fillet space F. It can be seen in FIG. 6 that 
the increased distance "L" between the pads 13 and . 

30 adjacent terminals 7 decreases the likelihood of such 
bridging from occurring. 

As seen in FIGS. a and 9, the curved shape of 
the intermediate and tail sections 6 and 7 also may be 
other similar shapes such as substantially elliptical 

35 shape in cross-section, with the longer axis of the 
ellipse being parallel to the printed circuit board to 
which it will be mounted. In this case, an elliptical 
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co1n1nq die is used to reshape the intermediate and tail 
sections 6 and 7 of the otherwise rectanqular stamped 
terminal 4. Aqain, should burrs occur, they may be cut 
and removed from the opposite sides, as seen in FIGS. 8 

5 and 9. Additional amounts may be cut and removed to 
def irie flat surfaces 16 on the opposite sides of the tail 
section 7 as shown in FIG. 9. As is the case with the 
circular solder tail as described above, the elliptical 
solder tail_ also provides a fillet space which is 

10 siqnif icantly increased compared with the square solder 
tail, thereby permittinq the use of an increased amount 
of solder to assure reliable solderinq, and it also 
minimizes bridqinq of the solder as previously described. 
Also, when the elliptical tail is displaced from its 

15 correct aliqnment relative to the pad, the elliptical 
solder. tail is spaced further from an adjacent conductor 
compared with the spacinq between a square solder tail 
and an adjacent pad, thus·minimizinq the possibility of 
undesirable electric discharqes or bridginq between them. 

20 It will be appreciated that althouqh the curved 
in cross-section solder tails .. which have been shown and 
described above as defining a substantially full circle 
or ellipse in cross-section, other shapes are considered 
to be within the term "curved" as employed herein. some 

25 of these ~ther cross-sectional shapes include the curved 
shapes as shown in FIGS. 5 and 9 in which the sides of 
the tail 7 are slightly flattened durinq burr removal. 
The term "curved" is also intended to cover other non­
square and non-rectangul~r cross-sectional shapes such as 

30 polygonal shapes havinq a sufficiently large number of 
faces to approach a purely rounded circular cross­
section, e.q., a hexagon or decaqon. 

35 

It will also be appreciated that tail~ havinq 
cross-sectional shapes such as semicircles or 
semiellipses might also be within some of the princi~les 
of the present invention. One of the important a.spects 
of the invention is the elimination of the squared 
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corners on the side of the tail which is to be soldered 
to the pad 13 in order to maximize the fillet F and 
minimize the possibility of a bridging flow of solder 15' 
as shown in FIG. 6. Accordingly, it will be appreciated 

5 that the upper side of the tail opposite the side which 
is to be soldered to the pad need not necessarily have 
the curved shape in order to achieve the last mentioned 
advantages. However, if a flat surface is utilized for 
bending, the advantage for coplanarity will be lost. 

10 It will also be understood that the embodiments 
of the present invention which have been described are 
illustrative of some of the applications of the 
principles of the present invention. Various 
modifications may be made by those skilled in the art 

15 without departing from the tr.ue spirit and scope of the 
invention~ 

--------··--
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CLAIMS: 
1. A surface mount electrical connector (1) 

for mountinq to a printed circuit member (20), the 
connector (1) comprisinq a housinq (la) with a plurality 

5 of terminal receivinq cavities (24), a plurality of 
stamped and formed terminals (4) disposed in the 
connector housinq (la), each terminal (4) comprisinq a 
contact portion (3) for engaging a complementary mating 
component, a body portion (5) disposed within one of said . 

10 terminal receivinq cavities and a solder tail portion (7) 
extending from said housinq (la) for solderinq_to one of 
a plurality of conductive pads (13) disposed on said 
printed circuit board (20), said terminal contact and 
body portions (3,5) comprising generally rectanqular 

15 ·cross-sections, the improvement comprising: said solder 
tail portions (7) comprising a cross-section_ different 
from that of said body and contact portions. (3,5), said 
solder tail portions (7) each comprising at least one · 
substantially curved surface as part of their respective 

20 cross-sections, the curved surface being disposed thereon 
to be positioned in opposition to said printed circuit 
member pads (13). 

2. The electrical connector of claim 1, 
25 wherein said solder tail portions (7) are circular in 

cross-section. 

3. The electrical connector of c_laim 1, 
wherein said solder tail portions (7) are elliptical in 

30 cross-section. 

4. The electrical connector of claim 3, 
wherein said elliptical solder tail portions (7) have 
·major and minor axes, the major axes extendinq 

35 horizontally with respect to said printed circuit member 
pads. ..· .. 

. :· J··. ·.'. 

' . 
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5. The electrical connector of claim 1, 

wherein said solder tail portion cross-sections (7) 

include slightly flattened portions (12, 16) on at least 
one side other than said curved surfaces. 

6. The electrical connector of claim 1, 

wherein said curved surfaces are formed by coining • 

. 7. The electrical connector terminal of claim 
10 1, wherein said terminals further include intermediate 

portions (6) interconnecting said solder tail and body 
(7,5) portions, said intermediate and solder tail 
portions (6,7) both sharing said different cross-sections 
and both further comprising said substantially curved 

15 surfaces disposed thereon. 

20 

8. The electrical connector of claim 7, 

wherein both of said solder tail and intermediate 
portions (6,7) are circular in cross-section. 

9. The electrical connector of claim·1, 
wherein said solder tail and interinediate portions (6,7) 
are elliptical -in cross-section. 

25 10. The electrical connector of clai~ 7, 

wherein said solder tail portions (7) have widths which 
are no greater than widths of said printed circuit member 
pads (13). 

30 11. The electrical connec·tor of claim 7, 
wherein said substantially curved surfaces are formed by 
coining. 

---·------·--·---
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12. A method of forming an electric terminal 
(4) havinq a solder tail (7) for soldering to a selected 
pad (13) on a printed circuit member, comprisinq the 
steps of: 

stampinq the terminal (4) from a flat stock (8) 
of electrically conductive material to form the terminal 
(4) into a contact section (3), a housing engagement 
section (5) .and a solder tail section (7), and at least 
some of said sections having a substantially rectangular 

10 cross-section with substantially flat faces thereon; and 

15 

forming at least one sid·e of the solder tail 
section (7) of the terminal (4) into a substantially 
curved shape in cross-section. 

13. The method of claim 12, wherein said 
substantially curved shape is circular in cross-section. 

14. The method of claim 12, wherein said 
substantially curved shape is elliptical in cross-

20 section. 

25 

30 

35 

15. The method of claim 14, wherein the longer 
axis of the ellipse is.parallel to a bottom side of the 
rectanqular tip and engagement sections. 

16. The method of claim 12, wherein said 
substantially curved shape in cross-section is sliqhtly 
flattened on at least one side other than the side with 
the curved shape in cross-section. 

17. The method of claim 12, wherein said 
substantially curved shape in cross-section is formed by 
coininq. 

18. The method of claim 17, wherein said 
substantially curved shape is circular in cross-section. 

14 
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19. The method of claim 19, wherein said 
substantially curved shape is elliptical in cross­
section. 

5 20 •. The method of claim 19, wherein the longer 
axis of the ellipse is parallel to the bottom side of the 
rectangular contact and housing engagement sections. 

21. The method of claim 17, wherein said 
10 substantially curved shape in cross-section is slightly 

flattened ·on at least one side other than the side with 
the curved shape in cross-section. 

22. The method of claim 12, wherein all of 
15 said sections are initially stamped to be substantially 

rectan~lar in cross-section with substantially flat 
faces thereon, and thereafter said curved shape is formed 
on at least one flat face·of said solder tail section 

20 
(7) • 

23. The method of .claim 22, wherein said 
curved shape is formed by coining. 

------------
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24. An improved terminal for use in a surface 
mount electrical connector (30) of the type which is 
mounted on and soldered to a printed circuit board (20), 
the connector (30) having an insulative housing with a 

5 plurality of terminal receiving passages, the terminal 
(4) comprising: 

a contact portion (3) for engaging a 
complementary component, a connector housing engagement 
portion (5) for securing a portion of the terminal within 

10 one of said terminal-receiving passages, at least one of 
said contact portion and said housing engagement portion 
having a generally rectangular cross-section, and a 
solder tail portion (7) which extends from said connector 
housing engagement portion for positioning in opposition 

15 to a contact pad (13) disposed on said printed circuit 
board (20), the solder tail portion (7) having a curved 
contact surface in opposition to the circuit board 
contact pad (13), the curved contact surface of said 
solder tail portion (7) being adapted to be received 

20 adjacent said circuit board contact pad (13) when said 
connector is mounted on said printed circuit board (20), 
said curved contact surface defining fillet spaces (F) 
between said solder tail portion (7) and said circuit 
board contact pad (13). 

25 
25. The connector terminal as set forth in 

claim 24, wherein said solder tail" portion (7) has a 
generally circular cross-section. 

30 26. The connector terminal as set forth in 
claim 24, wherein said sold~r tail portion (7) has a 
generally elliptical cross-section. 

16 


