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PLUG CONNECTOR HAVING A TAB TERMINAL
FOR A POWER CONNECTOR SYSTEM

[0001] The subject matter herein relates generally to plug connectors
for power connector systems. Power terminals are used to make a power connection
between components in high power applications, such as in electric or hybrid electric
vehicles between the battery and other components, such as the electric motor, the
inverter, the charger, and the like. However, due to the high power requirements, the
electrical connectors typically house many contacts to increase the current capacity of
the circuits. Having many contact points leads to high connector mating forces.
Furthermore, the power terminals, particularly in automotive applications, are
subjected to vibration and wear over time. The spring beams making the electrical
connection between the power terminals may degrade over time reducing stability of
the system. Using higher normal force spring beams to compensate for such stability
problems leads to high connector mating forces. A need remains for a power
connector system having reduced connector mating forces without sacrificing the

number of contact points or contact normal force.

[0002] The solution to the problem is provided by a plug connector
as disclosed herein including a housing having a mating end and a cable end. The
mating end is configured to be mated with a header connector in a mating direction.
A tab terminal is held in the housing at the mating end. The tab terminal has a leading
edge configured to be mated with a header terminal of the header connector when the
plug connector is mated to the header connector. The leading edge is tapered such

that the tab terminal sequentially mates with the header terminal during mating.

[0003] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0004] Figure 1 is a perspective view of a power connector system
formed in accordance with an exemplary embodiment showing a plug connector and a

header connector in an assembled and mated state.
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[0005] Figure 2 is a perspective view of the power connector system

showing the plug connector and the header connector in an unmated state.

[0006] Figure 3 is a bottom perspective view of the plug connector in

accordance with an exemplary embodiment.

[0007] Figure 4 is a top perspective view of the header connector in

accordance with an exemplary embodiment.

[0008] Figure 5 is a perspective view of a portion of the power

connector system showing plug terminals and header terminals.

[0009] Figure 6 is a side view of a portion of the power connector

system showing the plug terminal poised for mating with the header terminals.

[0010] Figure 7A illustrates the plug terminal partially mated with

the header terminals.

[0011] Figure 7B illustrates a close-up view of the mating interface
between the plug terminal and one of the header terminals along a first angled surface

of the plug terminal.

[0012] Figure 8 illustrates the plug terminal fully mated with the

header terminals.

[0013] Figure 9 is a side view of the plug terminal in accordance

with an exemplary embodiment.

[0014] Figure 10 is a side view of the plug terminal in accordance

with an exemplary embodiment.

[0015] Figure 11 is a graph showing insertion forces between a plug
terminal and contact members of a header terminal having simultancous contact

engagement.
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[0016] Figure 12 is a graph showing insertion forces between a plug
terminal and contact members of a header terminal having staggered contact

engagement.

[0017] Figure 1 is a perspective view of a power connector system
100 formed in accordance with an exemplary embodiment in an assembled and mated
state. Figure 2 is a perspective view of the power connector system 100 in an
unmated state. The power connector system 100 includes a header connector 102 and
a plug connector 104 configured to be mated with the header connector 102. In an
exemplary embodiment, the power connector system 100 is a high power connector
system that is used to transfer power between various components as part of a high
power circuit. In a particular application, the power connector system 100 is a battery
system, such as a battery system of a vehicle, such as an electric vehicle or hybrid
electric vehicle; however the power connector system 100 is not intended to be

limited to such battery systems.

[0018] The plug connector 104 is configured to be electrically
connected to a component 110, such as through one or more power cables 106. For
example, the plug connector 104 may be electrically connected to a battery, a charger,
an inverter, an electric motor or another type of component. The header connector
102 is configured to be electrically connected to a component 112, such as through a
power bus 108; however, the header connector 102 may be electrically connected to
the component 112 by other means, such as a terminal, power wire or other connector.
For example, the header connector 102 may be electrically connected to a battery
pack, such as through a battery distribution unit, a manual service disconnect, a
charger, an inverter, an electric motor, or another type of component. The battery
distribution unit may manage the power capacity and functionality of the power
connector system 100, such as by measuring current and regulating power distribution

of the battery pack.

[0019] The power connector system 100 is a right angle connector
system where the connectors 102, 104 are mated in a direction perpendicular to the

power wires. Optionally, the plug connector 104 may be removably coupled to the
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header connector 102 to disconnect the high power circuit of one or more of the
components, such as the battery pack, the electric motor, the inverter, or other
components of the vehicle, such as for maintenance, repair or for another reason.
When mated, one or more header terminals 114 (Figure 2) of the header connector
102 are mated with corresponding plug terminals 116 (shown in Figure 3) of the plug
connector 104, such as at mating interfaces thereof. Having a greater number of
terminals 114 and/or 116 increases the current carrying capacity of the system 100.
Optionally, each plug terminal 116 may be terminated to a corresponding power cable

106.

[0020] In an exemplary embodiment, the header connector 102
and/or the plug connector 104 may include a high voltage interlock (HVIL) circuit to
control the high voltage power circuit during opening and closing or mating and
unmating of the connectors 102, 104. For example, both connectors 102, 104 may
include corresponding HVIL terminals. The HVIL circuit may be eclectrically
connected to the component 112 and/or the component 110. In an exemplary
embodiment, the plug connector 104 utilizes a lever 118 to unmate and/or mate the
connectors 102, 104, which may open/close the high voltage circuit and the HVIL
circuit during unmating/mating of the connectors 102, 104. The HVIL circuit may be
opened first during unmating to shut of the high voltage circuit prior to opening or
unmating of the terminals 116, 114, which may reduce the likelihood of damage, such
as from arcing. In an exemplary embodiment, the high voltage conducting surfaces of

the connectors 102, 104 are finger proof and touch safe.

[0021] The header connector 102 includes a header housing 120
having a mating end 122. The header housing 120 holds one or more of the header
terminals 114. Optionally, the header terminals 114 may be fork terminals having
sockets defined by spring beams on both sides of the sockets to mate with both sides
of the plug terminal 116, as described in further detail below; however, other types of
header terminals may be used in alternative embodiments. The header terminals 114
may be shrouded to protect the header terminals 114. For example, the header
terminals 114 may have covers or touch guards 124 such that the header terminals 114

are touch safe. The header housing 120 includes a flange 126 for mounting the header
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housing 120 to another component, such as a chassis or other supporting structure.
Optionally, the header housing 120 may be mounted horizontally; however, other
orientations are possible in alternative embodiments. In an exemplary embodiment,
the header housing 120 includes guide features 128 for guiding mating of the
electrical connector 104 with the header connector 102. For example, the guide

features 128 may be ribs, posts, slots, keying features or other types of guide features.

[0022] The plug connector 104 includes a plug housing 130
configured to be coupled to the header housing 120. The plug housing 130 includes a
mating end 132 and a cable end 134. The power cables 106 extend from the cable end
134. The mating end 132 is mated to the mating end 122 of the header housing 120.
In an exemplary embodiment, the housing 130 is a right angle housing holding the
power cables 106 and the plug terminals 116 perpendicular to a mating direction
along a mating axis 136. The power cables 106 are at a right angle with respect to the

mating axis 136. Other orientations are possible in alternative embodiments.

[0023] In an exemplary embodiment, the lever 118 is rotatably
coupled to the housing 130. The lever 118 is configured to engage the header housing
120, such as corresponding guide features 128, to secure the plug connector 104 to the
header connector 102. Optionally, the lever 118 may include a slot that receives
corresponding guide features 128 to control mating and unmating of the plug
connector 104 to the header connector 102. For example, as the lever 118 is rotated
closed, the housing 130 may be pulled down onto the header housing 120.
Conversely, as the lever 118 is raised, the housing 130 may be pressed away from and
unmated from the header housing 120. The high power circuit and the HVIL circuit
of the power connector system 100 may be opened and closed as the plug connector

104 is unmated from and mated to the header connector 102.

[0024] Figure 3 is a bottom perspective view of the plug connector
104 in accordance with an exemplary embodiment. The plug housing 130 holds the
plug terminals 116 in a plug chamber 138. The plug chamber 138 is open at a bottom
140 of the plug housing 130 to expose the plug terminals 116. Portions of the header

connector 102 (shown in Figure 2) may be received in the plug chamber 138 through
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the bottom 140. For example, the header terminals 114 (shown in Figure 2) may be
received in the plug chamber 138 for electrical connection with the plug terminals

116.

[0025] In an exemplary embodiment, the plug connector 104
includes cover or touch guards 144 such that the plug terminals 116 are touch safe.
For example, the touch guards 144 may be bridges or beams spanning across the
bottom of the plug terminals 116. The touch guards 144 are made from a dielectric
material, such as plastic. The touch guards 144 are positioned relative to portions of

the plug housing 130 such that gaps or spaces are small enough to be touch safe.

[0026] In an exemplary embodiment, the plug connector 104
includes a shield 146 to provide electrical shielding for the plug connector 104.
Optionally, the shield 146 may be at least partially positioned in the plug chamber 138
such that the shield 146 surrounds the plug chamber 138 and/or the plug terminals
116. The shield 146 may be electrically connected to the electrical shielding of the
power cables 106. The shield 146 may be configured to be electrically connected to
the header connector 102. Optionally, the plug connector 104 may include a seal 148
in or around the plug chamber 138. The seal 148 may engage the header connector
102 to provide an environmental seal between the plug connector 104 and the header

connector 102.

[0027] Figure 4 is a top perspective view of the header connector 102
in accordance with an exemplary embodiment. The header connector 102 is
configured to be mounted to a chassis 150 or other supporting structure. Optionally,
the header connector 102 may be electrically grounded to the chassis 150. The header
housing 120 defines a header chamber 152 configured to receive a portion of the plug
connector 104 (shown in Figure 3). For example, the header chamber 152 may be

defined by shroud walls 154 of the header housing 120.

[0028] The header terminals 114 are supported by the header housing
120. The header terminals 114 may be held by terminal support walls 156. The

terminals support walls 156 may define the touch guards 124 to make the header
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connector 102 touch safe. For example, the terminal support walls 156 may be

provided along sides and/or ends of the header terminals 114.

[0029] In an exemplary embodiment, two header terminals 114 are
configured to mate to each plug terminal 116 (shown in Figure 3). The header
terminals 114 may define different circuits or may be part of common circuits. For
example, the two header terminals 114 that mate to the same plug terminal 116 may
be part of a common circuit, and the header terminals 114 mated to different plug
terminals 116 may define different circuits. Optionally, providing multiple header
terminals 114 increases the current carrying capability or capacity of the header
connector 102. The header connector 102 includes four header terminals 114 in the
illustrated embodiment, but may include fewer or more header terminals 114 in other

embodiments.

[0030] In an exemplary embodiment, the header connector 102
includes a shield 162 held by the header housing 120. The shield 162 provides
electrical shielding for the header terminals 114. The shield 162 is provided in the
header chamber 152 and may extend to the bottom of the header connector 102 to
electrically connect with the chassis 150. For example, the shield 162 may be

grounded to the chassis 150.

[0031] Figure 5 is a perspective view of a portion of the power
connector system 100 with the header housing 120 and the plug housing 130 removed
to illustrate the plug terminals 116 and the header terminals 114. The plug terminals
116 are terminated to the power cables 106. For example, the plug terminals 116 may
be welded to the power cables 106. The plug terminal 116 may be terminated to the
power cable 106 by other means in alternative embodiment, such as crimping. In the
illustrated embodiment, the plug terminals 116 are tab terminals that include tab or
blade sections. The plug terminals 116 are referred to hereinafter as tab terminals
116. Each tab terminal 116 is generally planar (at least along the tab or blade section)

and extends between a mating end 200 and a cable end 202.
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[0032] The tab terminal 116 includes first and second sides 204, 206
extending along a longitudinal axis 208 between a tip 210 of the tab terminal 116 and
the cable end 202. The tab terminal 116 includes a leading edge 212 and a trailing
edge 214 at the bottom and top, respectively, of the tab terminal 116. The leading
edge 212 is the edge of the tab terminal 116 that is plugged into one or more of the

header terminals 114.

[0033] The header terminals 114 are configured to be electrically
connected to the tab terminals 116. In an exemplary embodiment, the header
terminals 114 are also electrically connected to the power busses 108 of the header
connector 102 (shown in Figure 2). However, in alternative embodiments, the header
terminals 114 may be integral with the power busses 108. In the illustrated
embodiment, the header terminals 114 are double-ended fork terminals and may be

referred to hereinafter as fork terminals 114.

[0034] Each of the header terminals 114 includes a series of contact
members 160 stacked side by side. Each contact member 160 includes a main body
220 between a first mating end 222 and a second mating end 224. The contact
members 160 each include a pair of spring beams 226 defining a socket 228 at the
first mating end 222 and a pair of spring beams 230 defining a socket 232 at the
second mating end 224. When the contact members 160 are stacked together to
define the header terminal 114, the sockets 228 of the contact members 160 align
within the header terminal 114 to define a tab socket 234 at the first mating end 222.
The tab socket 234 at the first mating end 222 is configured to receive the leading
edge 212 of the tab terminal 116. Similarly, the sockets 232 of the individual contact
members 160 align within the header terminal 114 to define a bus bar socket 236 at
the second mating end 224 that is configured to receive a mating end 238 of the
corresponding power bus 108. In the illustrated embodiment, the spring beams 226
of the contact members 160 in each header terminal 114 define a fork contact 223 at
the first mating end 222, and the spring beams 230 of the contact members 160 define

a fork contact 225 at the second mating end 224.
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[0035] The spring beams 226, 230 are deflectable to receive the tab
terminal 116 and the power bus 108, respectively. When mated, the spring beams
226, 230 are spring biased against the tab terminal 116 and the power bus 108,
respectively. The spring beams 226 are arranged on both sides of the socket 228 to
engage the first and second sides 204, 206 of the tab terminal 116.

[0036] In an exemplary embodiment, each spring beam 226 defines a
mating interface 240 at or near a distal end of the spring beam 226. The mating
interfaces 240 may be defined by bumps or protrusions at the distal ends of the spring
beams 226. In an exemplary embodiment, each fork contact 223, which is defined by
multiple spring beams 226 stacked together, includes multiple points of contact with
the tab terminal 116. For example, each mating interface 240 on a spring beam 226 in
the stack defines a different point of contact with the tab terminal 116. Providing
multiple contact members 160 in each header terminal 114 defines multiple points of
contact between the tab terminal 116 and the header connector 102. Increasing the
number of contact members 160 in each header terminal 114 and/or increasing the
number of header terminals 114 increases the amount of current carrying capacity of

the header connector 102.

[0037] The fork contact 225 at the second mating end 224 (for
example, the power bus mating side) of each header terminal 114 may operate in the
same or similar manner as the fork contact 223. For example, the fork contacts 223,
225 of a header terminal 114 may be identical, with the tab terminal 116 configured to
plug into the tab socket 234 and the power bus 108 configured to plug into the bus bar
socket 236. The header terminals 114 are easily manufactured and assembled. For
example, the contact members 160 may be stamped and formed, and any number of
the contact members 160 may be arranged together within each of the header

terminals 114.

[0038] Figure 6 is a side view of a portion of the power connector
system 100 showing the plug terminal 116 poised for mating with two header
terminals 114. The header housing 120 and the plug housing 130 are removed for

clarity. In an exemplary embodiment, the tab terminal 116 is shaped to reduce mating
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forces with the header terminals 114 (and the contact members 160 thereof). For
example, the leading edge 212 is angled non-orthogonal to provide sequenced mating
with the contact members 160 of the header terminals 114. For example, in the
illustrated embodiment, the leading edge 212 is inwardly tapered to provide a concave
shape that may resemble a bow tie. For example, the leading edge 212 includes a first
angled surface 250 and a second angled surface 252 at different angles. For example,
the first angled surface 250 may have a positive slope while the second angled surface
252 may have a negative slope. The leading edge 212 may have other shapes in
alternative embodiments. For example, rather than being inwardly tapered, the
leading edge 212 may be outwardly tapered, such as with the angled surfaces being
chevron shaped. In other various embodiments, the leading edge 212 may include
more than two angled surfaces. Optionally, the trailing edge 214 may have an
identical shape as the leading edge 212 such that either edge of the tab terminal 116
may be loaded into the tab socket 234 during mating. Optionally, rather than having
the leading edge 212 along the side, the leading edge (for example, the portion of the
tab terminal 116 plugged into the tab socket 234 may be at the tip 210.

[0039] In an exemplary embodiment, the leading edge 212 is angled
relative to the longitudinal axis 208. For example, the leading edge 212 is non-
parallel with respect to the longitudinal axis 208. In the illustrated embodiment, the
first angled surface 250 is angled relative to the longitudinal axis 208 and the second
angled surface 252 is angled relative to the longitudinal axis 208. The leading edge
212 is non-perpendicular with respect to the mating direction along the mating axis

136.

[0040] During mating, the contact members 160 of the header
terminals 114 are configured to engage the tab terminal 116 at different times. For
example, in the illustrated embodiment, two header terminals 114 are illustrated. One
of the header terminals 114 is aligned with the first angled surface 250 and engages
the tab terminal 116 at the first angled surface 250, whereas the second header
terminal 114 is aligned with and engages the second angled surface 252. The contact
members 160 of the header terminals 114 generally initially engage the tab terminal

116 at different times during the mating process. For example, because the first

-10-
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angled surface 250 is angled relative to the mating interfaces 240 of the contact
members, each contact member 160 in the first header terminal 114 mates with the tab
terminal 116 at a different time as the tab terminal 116 is plugged into the tab socket
234. Similarly, each contact member 160 in the second header terminal 114 engages

the second angled surface 252 at a different time.

[0041] Optionally, the contact members 160 of the first header
terminal 114 may engage the tab terminal 116 at the same times as corresponding
contact members 160 of the second header terminal 114 engage the tab terminal 116.
For example, the outer-most contact members 160 in each header terminal 114 may
engage the tab terminal 116 simultaneously as the tab terminal 116 is mated to the
header terminals 114, the inner-most contact members 160 of each header terminal
114 may engage simultaneously, and likewise therebetween. However, because the
majority of the contact members 160 initially engage the tab terminal 116 at a
different time, the mating forces are reduced. For example, each contact member 160
may have a peak mating force at a particular point during the mating process with the
tab terminal 116. Because each of the contact members 160 within a single header
terminall 14 engages the tab terminal 116 at a different time, the peak mating forces
are offset over time, reducing the overall mating force between the tab terminal 116
and the header terminals 114. As used herein, the times that contact members 160
within the header terminals 114 engage the tab terminal 116 during the mating
process refers to the times at which each contact member 160 makes initial contact

with the tab terminal 116.

[0042] In an exemplary embodiment, the leading edge 212 has the
concave shape with two oppositely angled surfaces 250, 252 to balance mating forces
during mating. For example, when the tab terminal 116 is plugged into the header
terminal 114, the first angled surface 250 may tend to force the tab terminal 116 to the
right while the second angled surface 252 may tend to force the tab terminal 116 to
the left. The mating forces are generally equal and opposite such that the tab terminal
116 is moved neither to the left nor to the right during mating. Figure 6 illustrates the
tab terminal 116 immediately prior to the tab terminal 116 being loaded into the

header terminals 114. For example, the mating interfaces of the outer most contact

-11-
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members 160 of the header terminals 114 are immediately below the leading edge

212.

[0043] Figure 7A illustrates the tab terminal 116 partially mated with
the header terminals 114. Figure 7B illustrates a close-up view of the mating
interface between the tab terminal 116 and one of the header terminals 114 along the
first angled surface 252 of the tab terminal 116. Figure 8 illustrates the tab terminal
116 fully mated with the header terminals 114. For example, as shown in Figures 7A
and 7B, only the mating interfaces 240 of some outer contact members 160 of the
header terminals 114 engage the leading edge 212. The mating interfaces 240 of
some inner contact members 160 of the header terminals 114 are below the leading
edge 212 (e.g., and not connected to the tab terminal 116). In contrast, Figure 8§
illustrates the tab terminal 116 sufficiently loaded into the tab socket 234 of each of
the header terminals 114 such that the mating interface 240 of each of the contact

members 160 engages the tab terminal 116.

[0044] The leading edge 212 of the tab terminal 116 defines multiple
mating interfaces 260. Each mating interface 260 is aligned directly above a mating
interface 240 of the corresponding contact member 160 of the header terminals 114.
As the tab terminal 116 is pressed downward into the tab socket 234, the mating
interfaces 260, 240 are successively and sequentially mated. For example, at the
instant when one of the mating interfaces 260 engages the corresponding mating
interface 240, the immediately adjacent mating interface 260 to one side has already
previously been mated while the mating interface 260 to the opposite side remains
unmated. As such, only one of the mating interfaces 260 (along the first angled
surface 252) is mated at a time. For example, Figure 7B illustrates mating interfaces
240A, 240B, 240C of adjacent contact members 160 of one header terminal 114
aligned with corresponding mating interfaces 260A, 260B, 260C of the tab terminal
116. The second mating interfaces 240B, 260B are in the middle of the first and third
mating interfaces 240A, 240C, 260A, 260C. Figure 7B illustrates the second mating
interfaces 240B, 260B at initial mating. The first mating interfaces 240A, 260A have
been previously mated such that the spring beams 226 of the contact member 160

including the first mating interface 240A have advanced a distance along the sides

-12-
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204, 206 (shown in Figure 5) of the tab terminal 116. The third mating interfaces
240C, 260C are not yet mated but are the next mating interfaces to mate as the tab
terminal 116 is advanced downward. The third mating interface 240C is spaced a
slight distance below the third mating interface 260C such that such contact member
160 including the third mating interface 240C is not directly electrically connected to
the tab terminal 116.

[0045] Figure 9 is a side view of an alternative tab terminal 116A.
Figure 10 is a side view of another alternative tab terminal 116B. The tab terminals
116A, 116B have different shapes than the tab terminal 116 (shown in Figure 6). For
example, the leading edges 212A, 212B may be shaped differently than the leading
edge 212 (shown in Figure 6). The leading edges 212A, 212B are angled non-parallel
relative to the longitudinal axis. The leading edges 212A, 212B are angled non-
perpendicular to the mating direction. The tab terminal 116A has a narrowing taper
while the tab terminal 116B has a widening taper. For example, the width of the tab
terminal 116A at the tip 210 is narrower then near the cable end 202, whereas the
width of the tab terminal 116B at the tip 210 is wider then near the cable end 202.

Other shaped tab terminals may be provided in alternative embodiments.

[0046] Figure 11 is a graph showing insertion forces between a tab
terminal and six contact points of a header terminal, such as provided by six contact
members, having simultancous contact engagement (where all mating interfaces
engage at the same time, such as when a flat or parallel leading edge is provided).
Figure 12 is a graph showing insertion forces between a tab terminal and six contact
points having staggered contact engagement (where the mating interfaces engage at
different times, such as with the tab terminal 116 having the angled leading edge 212

as shown in Figure 6).

[0047] During mating, for each contact member in the header
terminal, the contact engagement between the tab terminal and such contact member
has an initially increasing insertion force as the leading edge is first loaded into the
tab socket of the header terminal. The insertion force is increased to a peak insertion

force, after which the insertion force slightly decreases and may level out. The

-13-
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insertion forces are defined by frictional forces between the contact members and the
tab terminal. For example, as the spring beams of the contact members slide or wipe
along the tab terminal, the header terminal experiences an insertion force. Such
friction forces are affected by the spring forces or clamping forces of the spring beams
on the tab terminal, which may change as the spring beams are deflected outward by
loading of the tab terminal into the tab socket leading to the peaked insertion force

curve.

[0048] When multiple contact members in a header terminal are
mated with the tab terminal, the insertion forces have a cumulative effect. When the
contact members are simultaneously mated with the tab terminal, the peak insertion
forces occur simultaneously at insertion distance D1 leading to a high overall
insertion force Fmax, as shown in Figure 11. However, when the mating between the
contact members and the tab terminal is staggered, the insertion forces are also
staggered, leading to a reduced overall insertion force. For example, as shown in
Figure 12, because each of the peaks are offset and occur at different insertion
distances D’1, D’2, D’3, D’4, D’5, D’6, the overall insertion force F’max is reduced.
However, the insertion force increases over a greater insertion distance (for example,

F’max is located at D’6 as opposed to Fmax being located at D1).

[0049] It is to be understood that the above description is intended to
be illustrative, and not restrictive. For example, the above-described embodiments
(and/or aspects thereof) may be used in combination with each other. In addition,
many modifications may be made to adapt a particular situation or material to the
teachings of the invention without departing from its scope. Dimensions, types of
materials, orientations of the various components, and the number and positions of the
various components described herein are intended to define parameters of certain
embodiments, and are by no means limiting and are merely exemplary embodiments.
Many other embodiments and modifications within the spirit and scope of the claims
will be apparent to those of skill in the art upon reviewing the above description. The
scope of the invention should, therefore, be determined with reference to the

appended claims.

-14-
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WHAT IS CLAIMED IS:
1. A plug connector (104) comprising:

a housing (130) having a mating end (132) and a cable end (134), the
mating end being configured to be mated with a header connector (102) in a mating

direction; and

a tab terminal (116) held in the housing at the mating end, the tab
terminal having a leading edge (212) configured to be mated with header terminal
(114) of the header connector when the plug connector is mated to the header
connector, the leading edge being tapered such that the tab terminal sequentially

mates with the header terminal during mating.

2. The plug connector (104) of claim 1, wherein the leading edge (212) is

angled non-orthogonal relative to the mating direction.

3. The plug connector (104) of claim 1, wherein the leading edge (212) is

angled relative to mating interfaces (240) of the header terminal (114).

4, The plug connector (104) of claim 1, wherein the tab terminal (116)
extends along a longitudinal axis (208) to a tip (210), the leading edge (212) being

angled non-parallel to the longitudinal axis.

5. The plug connector (104) of claim 1, wherein the tab terminal (116)
has a plurality of mating interfaces (240) along the leading edge, adjacent mating
interfaces of the tab terminal mating with corresponding mating interfaces of the

header terminal (114) at different times.

6. The plug connector (104) of claim 1, wherein the sequential mating
with the header terminal (114) reduces the tab terminal (116) engagement force with

the header terminal.

7. The plug connector (104) of claim 1, wherein the header terminal (114)

includes multiple contact members (160) arranged in a stacked arrangement, the

-15-
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leading edge (212) of the tab terminal (116) engaging different contact members of

the header terminal sequentially during mating.

8. The plug connector (104) of claim 1, wherein the tab terminal (116)
has first and second sides (204, 206) that are both configured to engage the header

terminals (114).

9. The plug connector (104) of claim 1, wherein the tab terminal (116)
includes a trailing edge (214) opposite the leading edge (212), the trailing edge having

the same shape as the leading edge.

10. The plug connector (104) of claim 1, wherein the leading edge (212) is

inwardly tapered.

11. The plug connector (104) of claim 1, wherein the leading edge
(212) includes a first angled portion (250) and a second angled portion (252) at

different angles.
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