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ELECTRICAL CONNECTOR TERMINAL AND 
METHOD OF PRODUCING SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an electrical con 
nector terminal, and a method of producing such a terminal. 

[0003] 2. BackgroundArt 

[0004] As the use of electronic devices becomes increas 
ingly prevalent, there is a need to provide an ever increasing 
number of electronic components on printed circuit boards 
(PC boards). In the past, it Was not uncommon for an 
electronic component to have Wire leads that Were inserted 
into holes in the PC board. With this “through-hole” tech 
nology, the Wire leads from the electronic component 
extended completely through the PC board. This made it 
dif?cult, if not impossible, to use both sides of the PC board 
for different circuits. 

[0005] In many cases today, through-hole connections on 
PC boards have been replaced With surface mount technol 
ogy (SMT). With SMT components, blade terminals have 
replaced the Wire leads Which formerly extended through the 
PC boards. These terminals are connected to a surface of one 
side of the PC board, usually by soldering. This leaves the 
opposite side of the PC board available for constructing a 
different circuit using the same or different SMT compo 
nents. 

[0006] Because electronic components are often very light 
Weight, it is not uncommon for the surface tension present 
in the liquid solder to push the SMT component up and aWay 
from the PC board; this is sometimes called the “Manhattan 
effect”. When this happens, the resulting connection 
betWeen the SMT component and the PC board can be Weak. 
Even if some of the solder does adhere to a terminal on the 
SMT connector, the solder may pull back from the terminal 
When it cools. Moreover, even if some of the solder remains 
in contact With a terminal, the connection can be broken 
during use, particularly if the PC board is located in an area 
subject to vibration4e.g., in an electrical box in a vehicle. 

[0007] Therefore, it Would be desirable to provide a ter 
minal for an SMT connector that overcame some or all of the 
surface tension of the liquid solder When it Was being 
connected to a PC board. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a terminal for an 
SMT connector having a geometric con?guration that helps 
to ensure a strong connection to a PC board despite surface 
tension in a liquid solder used to connect it. 

[0009] The invention also provides a blade terminal for a 
surface mount electrical connector Which includes a terminal 
body including a ?rst portion con?gured to cooperate With 
a housing of the electrical connector for securing the termi 
nal body to the connector housing. The terminal body further 
includes a second portion in electrical communication With 
the ?rst portion. The second portion includes an aperture 
therethrough con?gured to receive an electrically conduc 
tive material therein. This facilitates an electrical connection 
betWeen the second portion and a surface of an electrical 
board. 
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[0010] The invention further provides a header connector 
for an electrical box in a vehicle. The electrical box includes 
an electrical board. The connector includes a connector 
housing con?gured to receive an in-line connector attached 
to a Wiring harness for electrically connecting the electrical 
box to the Wiring harness. The connector also includes a 
blade terminal including ?rst and second elongate members 
in electrical communication With each other. The ?rst elon 
gate member is con?gured to cooperate With the connector 
housing for securing the ?rst elongate member to the con 
nector housing. The second elongate member includes an 
aperture therethrough for receiving at least partially melted 
solder therein. This facilitates an electrical connection 
betWeen the second elongate member and a surface of the 
electrical board. 

[0011] The invention also provides a method for produc 
ing a blade terminal for a surface mount electrical connector. 
The method includes forming a ?rst elongate member 
capable of cooperating With a housing of the electrical 
connector for securing the ?rst elongate member to the 
connector housing. A second elongate member is formed, 
and is con?gured for electrical connection to the ?rst elon 
gate member. An aperture is formed through the second 
elongate member for receiving an electrically conductive 
material therein. This facilitates an electrical connection 
betWeen the second elongate member and a surface of an 
electrical board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective vieW of an electrical 
connector including blade terminals in accordance With the 
present invention; 

[0013] FIG. 2A is a front plan vieW of a poWer distribu 
tion box for a vehicle that includes the electrical connector 
shoWn in FIG. 1; 

[0014] FIG. 2B is a perspective vieW of an in-line con 
nector con?gured to mate With the connector shoWn in FIG. 

2A; 
[0015] FIG. 3 is a perspective vieW of the underside of the 
connector shoWn in FIG. 1; 

[0016] FIG. 4 is a perspective vieW of a blade terminal 
used in the connector shoWn in FIG. 1; 

[0017] FIG. 5 is a side plan vieW of the blade terminal 
shoWn in FIG. 4, connected to a portion of a PC board; and 

[0018] FIG. 5A is a detail vieW of a portion of the 
connection betWeen the terminal and PC board shoWn in 
FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT(S) 

[0019] FIG. 1 shoWs an SMT connector 10 in accordance 
With one embodiment of the present invention. In particular, 
the connector 10 shoWn in FIG. 1 is a header connector that 
can used in an electrical box 12isee FIG. 2Bisuch as 
might be used in a vehicle. The electrical box 12 could, for 
example, be a poWer distribution box, or a junction box. As 
shoWn in FIG. 2A, the electrical box 12 includes a number 
of electronic components 14, 16, 18, 20, 22 Which are 
attached to a PC board 24. If, for example, the electrical box 
12 is a poWer distribution box in a vehicle, an in-line 
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connector 26isee FIG. 2Bican be used to connect the 
header connector 10 to various systems Within the vehicle 
via a Wiring harness 28. 

[0020] Returning to FIG. 1, it is shoWn that the header 
connector 10 includes a connector housing 30 and a number 
of electrical terminals 32, 34, 36. FIG. 3 shoWs the under 
side of the connector 10 including portions of the various 
electrical terminals that Will connect to a PC board, such as 
the PC board 24 shoWn in FIG. 2A. As shoWn in FIG. 3, 
each of the terminals 32 (tWo on each side of the connector 
10) and the terminals 34 (?ve on each side of the connector 
10) are blade terminals con?gured to facilitate surface 
mounting of the connector 10 to a PC board, such as the PC 
board 24. Conversely, the terminals 36 (tWo on each end of 
the connector 10) are through-hole terminals Which are 
con?gured to be located Within holes in a PC board, such as 
the PC board 24. A connector, such as the connector 10, may 
or may not include through-hole terminals, such as the 
terminals 36. The through-hole terminals can be bene?cial, 
hoWever, in that they can be used to help position a con 
nector on a PC board. Moreover, if only a small number of 
through-hole terminals are used, this still leaves most of the 
opposite side of a PC board available for use in the creation 
of another circuit. 

[0021] As shoWn in FIG. 3, the blade terminals 32, 34 
each have a hole located near one end; this is illustrated in 
more detail in FIG. 4. FIG. 4 shoWs one of the blade 
terminals 32 that can be used With a connector, such as the 
connector 10. The blade terminal 32 includes a terminal 
body 38 Which has a ?rst portion, or ?rst elongate member 
40, and a second portion, or second elongate member 42. As 
shoWn in FIG. 4, the ?rst and second elongate members 40, 
42 form a unitary structure. In fact, the ?rst and second 
elongate members 40, 42 can be formed in a single stamping 
operation from a single piece of electrically conductive 
material, such as a copper alloy. 

[0022] The ?rst elongate member 40 includes barbs 44 
that are con?gured to cooperate With the connector housing 
30 to secure the terminal body 38 to the connector housing 
30. It may be convenient to manufacture the connector 
housing 30 from any of the number of engineering polymers 
Which are not electrically conductive, but are strong enough 
to securely hold a number of terminals, such as the blade 
terminal 32. The blade terminals 32, 34 can be “stitched in” 
to the connector housing 30 in an automated manufacturing 
operation that is familiar to those in the art. In addition to the 
barbs 44 Which help to secure the terminal 32 to the 
connector housing 30, the ?rst elongate member 40 also 
includes stops 46 Which help to locate the terminal 32 to the 
proper depth in the connector housing 30. 

[0023] In the embodiment shoWn in FIG. 4, the second 
elongate member 42 includes a distal end 48 that is disposed 
aWay from the ?rst elongate member 40. Proximate the 
distal end 48 is an aperture 50 Which goes through the 
second elongate portion 42. Of course, an aperture, such as 
the aperture 50, need not be proximate a distal end, and 
could be located close to the ?rst elongate member 40. As 
discussed more fully beloW, the aperture 50 helps to over 
come some of the problems associated With mounting SMT 
connectors and components to PC boards. 

[0024] As noted above, SMT connectors and components 
are often mounted to PC boards using an electrically con 
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ductive material, such as solder. The surface tension that 
exists in liquid solder often inhibits a good connection 
betWeen the solder and the terminal; this, in turn, inhibits a 
good electrical connection betWeen the terminal and the PC 
board. The aperture 50 in the terminal 32 helps to overcome 
the surface tension in a material such as solder, by draWing 
the liquid solder up through the aperture 50 and onto an 
upper surface of the terminal. Although solder is used as an 
example, the present invention may also be effective to 
overcome surface tension in other electrically conductive 
materials. 

[0025] This phenomenon is illustrated in FIG. 5. In FIG. 
5, the terminal 32 is shoWn attached to a portion of a PC 
board 52. The PC board 52 includes an aperture 54 Which 
can be used, for example, to accommodate a through-hole 
terminal, such as the terminals 36 shoWn in FIG. 3. The 
connection betWeen the terminal 32 and the PC board 52 is 
shoWn in detail in FIG. 5A. As shoWn in FIG. 5A, a small 
amount of solder 56 is used to connect the terminal 32 to the 
PC board 52. Also shoWn in FIG. 5A, is that near the 
proximate end 42 of the second elongate member 42 there is 
a curved portion 58. The curved portion 58 includes a 
concave surface 60 and a convex surface 62. The solder 56 
resides on both the concave surface 60 and the convex 
surface 62 because it has been draWn up through the aperture 
50. Depending on the con?guration of the aperture 50, 
Which need not be perfectly round, a capillary action may 
occur, Whereby the surface tension in the solder is overcome 
and the solder is draWn up through the aperture 50 to the 
concave surface 60. 

[0026] As noted above, the aperture 50 need not be 
perfectly round. Moreover, as shoWn in FIG. 5A, a trans 
verse cross section of the aperture 50 may be tapered such 
that the aperture 50 has a ?rst diameter 64 at the concave 
surface 60, and a second diameter 66 at the convex surface 
62 that is larger than the ?rst diameter 64. The shape of the 
transverse cross section of the aperture 50 Will largely 
depend on hoW the curved portion 58 of the second elongate 
member 42 is formed. For example, if the aperture 50 is 
formed before the curved portion 58 is formed, the forming 
of the curved portion 58 may distort the otherWise rectan 
gular cross section of the aperture 50. 

[0027] The aperture 50 and the curved portion 58 both 
help to facilitate a stronger connection betWeen the terminal 
32 and the PC board 52. As noted above, the aperture 50 
helps to overcome surface tension in the solder by draWing 
it up through the aperture so that the solder makes contact 
With both an upper and loWer surface of the terminal 32. The 
curved portion 58 not only helps to contain the solder 56 in 
the concave portion 60, but also helps to locate the terminal 
32 on the PC board 52. Processes for placement of electrical 
components and connectors, such as the connector 10, tend 
to be highly automated. Thus, it is valuable to have reference 
points that are readily discemable through machine vision 
and other automated techniques. Because the aperture 50 is 
located through the curved portion 58 of the second elongate 
member 42, placement of the convex surface 62 over the 
solder 56 helps to ensure that the aperture 50 Will receive the 
solder as it melts. Discerning a curved portion, such as the 
curved portion 58, may be much easier for automated 
equipment than if the second elongate member 42 Was 
completely ?at. In addition to the side-to-side curvature 
shoWn in FIG. 5A, the curved portion 58 may also be curved 
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across a Width of the second elongate member 42, thereby 
creating a generally spherical curved surface Which can be 
easily aligned With a convex and generally spherical surface 
68 of the solder 56. 

[0028] As shoWn in FIG. 5, the ?rst and second elongate 
members 40, 42 may be formed such that an obtuse angle 
(A) exists betWeen them. This facilitates enhanced contact 
betWeen the convex surface 62 and the solder 56 by intro 
ducing strain into the terminal 32 as the connector 10 is 
pressed onto the PC board 52. As noted above, the ?rst and 
second elongate members 40, 42 can be stamped from a 
single piece of electrically conductive material in a single 
operation. It may be necessary, hoWever, to use a secondary 
operation to form the angle (A) betWeen the ?rst and second 
elongate member 40, 42. Depending on hoW the stamping 
operation is set up, the aperture 50 can also be formed 
substantially simultaneously With the ?rst and second elon 
gate members 40, 42 in the single operation stamping 
process. The material used to make the terminal 32 may be 
coated With another material, as desired. For example, if the 
terminal 32 is made from a copper alloy, it may be desirable 
to coat it With a material such as tin, or a tin alloy. This can 
help inhibit surface oxidation Which might otherWise occur 
on the terminal 32. It is Worth noting that a coating, such as 
a tin coating, can be applied before or after the aperture 50 
is formed. This is because tin has a relatively loW melting 
point, and if it ?lls the aperture 50, it Will melt aWay When 
exposed to the hot solder. Thus, the present invention also 
provides ?exibility With regard to manufacturing processes. 

[0029] As discussed above, the shape of the aperture 50 
may be altered if the curved portion 58 is formed after the 
aperture 50 is formed. Despite the alteration of the shape of 
the aperture 50, the sequence of this process may be desir 
able, since the forrning of the curved portion 58 can cause 
a material, such as a copper alloy, to be strain hardened. This 
Would make it more dif?cult to form the aperture 50, and 
require more energy in the manufacturing process. It is 
Worth noting that some blade terminals may be too small to 
effectively stamp an aperture, such as the aperture 50. In 
such a case, a laser or other method could be used to form 
the aperture. Once they are formed, the terminals 32 can be 
stitched-in, or otherWise secured to the connector housing 
30. 

[0030] While embodiments of the invention have been 
illustrated and described, it is not intended that these 
embodiments illustrate and describe all possible forms of the 
invention. Rather, the Words used in the speci?cation are 
Words of description rather than limitation, and it is under 
stood that various changes may be made Without departing 
from the spirit and scope of the invention. 

1. A blade terminal for a surface mount electrical con 

nector, comprising: 

a terminal body including a ?rst portion con?gured to 
cooperate With a housing of the electrical connector for 
securing the terminal body to the connector housing, 

the terminal body further including a second portion in 
electrical communication With the ?rst portion, the 
second portion including a convex surface con?gured 
to contact a convex surface of an electrically conduc 
tive material and having an aperture disposed there 
through for receiving the electrically conductive mate 
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rial therein, thereby facilitating an electrical connection 
betWeen the second portion and a surface of an elec 
trical board. 

2. The blade terminal of claim 1, Wherein the terminal 
body is a unitary structure. 

3. (canceled) 
4. The blade terminal of claim 1, Wherein the terminal 

body further includes a concave surface opposite the convex 
surface and having the aperture disposed therethrough, the 
aperture in the second portion being tapered, having a ?rst 
diameter at the concave surface and a second diameter at the 
convex surface different from the ?rst diameter. 

5. The blade terminal of claim 1, Wherein the convex 
surface is generally spherical. 

6-20. (canceled) 
21. The blade terminal of claim 1, Wherein the terminal 

body includes ?rst and second elongate members disposed at 
an obtuse angle to each other, thereby enhancing contact 
betWeen the second elongate member and the electrically 
conductive material When the second elongate member is 
pressed into the electrically conductive material on the 
surface of the electrical board and the ?rst elongate member 
is oriented substantially perpendicular to the surface of the 
electrical board. 

22. A blade terminal for a surface mount electrical con 

nector, comprising: 

a ?rst elongate member con?gured to cooperate With a 
housing of the electrical connector for securing the ?rst 
elongate member to the connector housing; and 

a second elongate member including an aperture disposed 
therethrough for receiving an electrically conductive 
material therein for facilitating an electrical connection 
betWeen the second elongate member and a surface of 
an electrical board, the second elongate member being 
in electrical communication With the ?rst elongate 
member and forming an obtuse angle thereWith, 
thereby enhancing contact betWeen the second elongate 
member and the electrically conductive material When 
the second elongate member is pressed into the elec 
trically conductive material on the surface of the elec 
trical board and the ?rst elongate member is oriented 
substantially perpendicular to the surface of the elec 
trical board. 

23. The blade terminal of claim 22, Wherein the ?rst and 
second elongate members form a unitary structure. 

24. The blade terminal of claim 22, Wherein the second 
elongate member includes a curved portion having a pro 
truding surface con?gured to contact a protruding surface of 
the electrically conductive material When the material is 
disposed on the surface of the electrical board. 

25. The blade terminal of claim 24, Wherein the curved 
portion includes a recessed surface opposite the protruding 
surface, and Wherein the aperture in the second portion is 
disposed through the protruding and recessed surfaces. 

26. The blade terminal of claim 25, Wherein the aperture 
is tapered, having a ?rst diameter at the recessed surface and 
a second diameter at the protruding surface different from 
the ?rst diameter. 

27. The blade terminal of claim 26, Wherein the protrud 
ing surface is generally spherical. 

* * * * * 


