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DESCRIPTION

BACKGROUND

[0001] The present disclosure generally relates to a USB-C plug with surface mount contact
points for mounting to a printed circuit board (PCB).

[0002] Universal Serial Bus (USB) Type-C (referred to as "USB-C") is a connector system for
transporting data and power between devices. A USB-C connection is formed when a plug is
inserted into a receptacle. The USB-C plug is becoming more popular and has been integrated
into many types of devices. However, the size of available USB-C plugs makes it difficult to
create small devices with USB-C plugs.

[0003] US 2016/156114 A1 discloses an electrical plug in USB-C shape. A circuit board is
attached to the plug so that the plane of the board corresponds to the insertion/removal
direction of the plug. To establish electrical contact between the electrical terminals and the
board, the terminals are bent.

[0004] Mechanical stability is provided by brackets or the like.

[0005] US 2017/125944 A1 discloses an electrical plug in USB-C shape. A circuit substrate is
attachable perpendicular to the insertion/removal direction, and the electrical terminals (or
contacts) are bent as well.

[0006] US 6 315 584 B1 relates to electrical connectors for printed circuit boards. It discloses a
protective cover that is removably attached to the electrical connector.

[0007] US 8 000 502 B2 discloses a portable storage device with a USB plug. The device
further comprises a biometric scanner. Information on the device is accessible upon proper
biometric authentication of a user.

SUMMARY

[0008] A universal serial bus (USB) plug with a small form factor is described herein. The USB
plug has a barrel with an insertion end for inserting into a USB receptacle, and a contact end
that is opposite the insertion end. A barrel direction is defined as extending from the contact
end to the insertion end. The USB plug has a set of signal contacts that are arranged within the
barrel and are substantially parallel to the barrel direction. According to the USB Type-C
Specification, up to twelve signal contact points are arranged along each of the long sides
inside the barrel. The plug also has a surface mounting assembly that includes a set of surface
mount contact points each connecting to a respective one of the signal contacts. The surface
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mount contact points are substantially perpendicular to the plurality of signal contacts. In other
words, each of the signal contacts extends out of the contact end of the barrel, and the
extension is bent at a 90 degree (or approximately 90 degree) angle relative to the signal
contacts inside the barrel. Each of these bent extensions forms a surface mount contact point.
The surface mount contact points can be connected to a printed circuit board (PCB) that has a
surface perpendicular to the barrel direction.

[0009] In some embodiments, the surface mounting assembly includes a housing that has an
inner portion extending into the barrel and an outer portion extending outside the barrel. The
outer portion of the housing has a bottom surface that is perpendicular to the barrel direction.
The signal contacts are housed in the inner portion of the housing. A first subset of the surface
mount contact points extend out of a first side of the outer portion of the housing, and a second
subset of the surface mount contact points extend out of a second side of the outer portion of
the housing that is opposite the first side of the outer portion of the housing. The surface
mounting assembly may also include two alignment pins located on opposite corners of the
bottom surface of the outer portion of the housing.

[0010] The USB plug also includes a pair of retention latches arranged within the inner portion
of the housing substantially parallel to the barrel direction. According to the USB Type-C
Specification, a retention latch is arranged along each of the short inner sides of the barrel.
The retention latches may extend into the outer portion of the housing. Two retention latch
contact points may extend out of two opposite sides of the outer portion of the housing. The
retention latch contact points each connect to a respective one of the retention latches, and the
retention latch contact points are substantially perpendicular to the retention latches and to the
plurality of surface mount contact points.

[0011] In some embodiments, the USB plug is connected to a PCB. In particular, the surface
mount contact points are connected to bonding pads on a PCB. The retention latch contact
points can also be connected to additional bonding pads on the PCB.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]
FIG. 1 shows a prior art USB-C plug and receptacle.

FIG. 2 shows a front view of a USB-C plug for mounting to a printed circuit board, in one
embodiment.

FIG. 3 shows a side view of a USB-C plug for mounting to a printed circuit board, in one
embodiment.

FIG. 4 shows a bottom view of a USB-C plug for mounting to a printed circuit board, in one
embodiment.
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FIG. 5 shows a top view of a USB-C plug for mounting to a printed circuit board, in one
embodiment.

FIG. 6 shows a perspective view of the bottom and side of a USB-C plug for mounting to a
printed circuit board, in one embodiment.

FIG. 7 shows a perspective view of the top and front of a USB-C plug for mounting to a printed
circuit board, in one embodiment.

FIG. 8 shows a USB-C plug mounted onto a printed circuit board, in one embodiment.

FIG. 9 shows an alternate USB-C plug for mounting to a printed circuit board having flanges for
connecting the barrel to the housing, in one embodiment.

DETAILED DESCRIPTION

[0013] USB Type-C, or USB-C, is a standardized connector system for transporting data and
power between devices. The insertable USB-C plug is horizontally symmetrical and reversible.
A connection can be made between the insertable plug and a receptacle that accepts the plug.
The receptacle and the plug can each have up to 24 pins, but one or both may have fewer pins
if fewer connections are needed for the device including the receptacle, or for a device
including the plug.

[0014] FIG. 1 shows a prior art USB-C plug and receptacle assembly 100. The USB-C plug
has a barrel 102, which connects to a plug printed circuit board (PCB) via plug PCB contact
points 104. A row of twelve plug PCB contact points 104 extends from the upper side of the
barrel 102, which is visible in FIG. 1. A second row of plug PCB contact points (not shown)
extends from the lower side of the barrel 102, such that the two rows of contact points straddle
an edge of a plug PCB 106. The upper row of plug PCB contact points 104 connect to the
upper side of the plug PCB 106, and the lower row of plug PCB contact points (not shown)
connect to the lower side of the plug PCB 106.

[0015] The barrel 102 is shown partially inserted into the receptacle 108, which connects to a
receptacle PCB 112 via receptacle PCB contact points 110. The plug PCB contact points 104
extend inside the barrel, where they are referred to as signal contacts (not shown); similarly,
the receptacle PCB contact points 110 extend inside the receptacle 108 as signal contacts (not
shown). When the barrel 102 is inserted into the receptacle 108, the signal contacts within the
barrel 102 and the signal contacts within the receptacle 108 connect, so that data signals and
power can be exchanged between the plug PCB 106 and the receptacle PCB 112.

[0016] As shown in FIG. 1, the plug PCB contact points 104 extend nearly straight out from the
barrel 102, and the plug PCB 106 extends beyond the length of the plug PCB contact points
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104. While this form is acceptable for some use cases, such as USB-C cables or large memory
sticks, in other cases, it would be desirable to have a plug with a smaller form factor that does
not require the plug PCB contact points 104 and the plug PCB 106 to extend as far out from
the barrel 102 as the embodiment shown in FIG. 1. In addition, in some cases it would be
preferable to connect the USB-C plug to a PCB that is oriented perpendicular to the barrel 102,
rather than parallel to the barrel 102 as in FIG. 1.

[0017] FIGs. 2-8 show various views of a USB-C plug that supports perpendicular contacts for
connecting the USB-C plug to a PCB that is oriented perpendicular to its barrel. These
perpendicular contacts do not extend out from the end of the barrel, giving the USB-C plug
shown in FIGs. 2-8 a smaller form factor than the USB-C plug shown in FIG. 1.

[0018] FIG. 2 shows a front view 200 of a USB-C plug for mounting to a circuit board, in one
embodiment. The USB-C plug has a barrel 202 and a surface mounting assembly 214, which
includes a housing 204, surface mount contact points 206, retention latch contact points 208,
and alignment pins 210.

[0019] The barrel 202 can be inserted into a receptacle, such as receptacle 108 of FIG. 1.
FIG. 2 shows a reference barrel direction 212 that extends from the bottom of the barrel 202
(referred to herein as the contact end) to the top of the barrel 202 (referred to herein as the
insertion end). The insertion end of the barrel 202 is the end that can be inserted into a
receptacle. The barrel 202 may be made of any strong, rigid material, such as stainless steel
or phosphor bronze. The barrel 202 is hollow, and the inside of the barrel 202 includes signal
contacts (not shown in FIG. 2) and retention latches (not shown in FIG. 2) that each extend
along the inside of the barrel 202 in the barrel direction 212. While the barrel 202 is shown as
having an angled rim at the insertion end, the shape of the rim may be different, e.g., the rim
may be flat across the top.

[0020] At the contact end of the barrel 202 is a housing 204. The housing 204 connects to the
barrel 202 and provides a structure for the surface mounting assembly 214, which also
includes the surface mount contact points 206, retention latch contact points 208, and
alignment pins 210. In some embodiments, the portion of the housing 204 shown in FIG. 2 is
an outer portion, and the USB-C plug also has an inner portion of the housing that extends
inside the barrel 202 and is enclosed by the barrel 202. In such embodiments, the inner portion
of the housing houses the signal contacts and retention latches. The inner portion of the
housing is shown in FIGs. 5 and 7, described below. The housing 204 (including the outer
portion, the inner portion, or both) may be constructed of a plastic material, e.g.,, a
thermoplastic or synthetic resin that can withstand the heat used to solder the plug to a PCB.

[0021] The surface mount contact points 206 extend out of the side of the housing 204 that is
shown in FIG. 2. In the embodiment shown in FIG. 2, there is a central set of six surface mount
contact points, and an outer pair of two surface mount contact points that are separated from
the central set of surface mount contact points by a gap. The surface mount contact points are
described further with respect to FIG. 3.
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[0022] In some embodiments, the barrel 202 contains one or more flanges for connecting the
barrel 202 to the housing 204. For example, the barrel 202 has four flanges, two on each of
the contact ends of the long sides shown in FIG. 2, that insert into corresponding holes in the
housing 204. The flanges may be positioned in the gaps between the central set of surface
mount contact points and the outer surface mount contact points. The flange may extend
through the housing 204 and be bent at the base of the housing 204 to hold the barrel 202 and
the housing 204 together. For example, an embodiment of the barrel and housing showing
connecting flanges is shown in FIG. 9.

[0023] Two retention latch contact points 208 extend out of the housing 204. The retention
latch contact points 208 connect to the retention latches (shown in FIGs. 5 and 7), which
extend into the barrel 202 along the barrel direction 212. The retention latch contact points 208
extend in a direction that is perpendicular to both the barrel direction 212 and the surface
mount contact points 206. The retention latch contact points 208 may be made of a metal such
as stainless steel. The retention latch contact points 208 can be connected to the PCB, as
shown in FIG. 8. When the retention latches are inserted into a receptacle, they are typically
grounded and not used to pass data or power between the plug and the receptacle. So, while
the retention latch contact points 208 are not used for data or power transfer, they can be
connected to the PCB to increase the bond strength between the plug and the PCB, and to
enhance the stability of the connection between the plug and the PCB. The retention latches
themselves provide spring tension to the receptacle to hold the USB-C plug in place when it is
plugged into a receptacle of another device.

[0024] Two alignment pins 210 extend from the bottom of the housing 204. The alignment pins
210 are used to align the plug with the PCB, which may have holes or depressions that line up
with the alignment pins 210 so that the housing 204 (and, therefore, the USB-C plug) can
attach to the PCB at the proper position. If the housing 204 is molded as a unitary piece, e.g.,
using injection molding, the alignment pins 210 may be part of the mold and composed of the
same material (e.g., a thermoplastic). Alternatively, the alignment pins 210 may be formed
separately and attached to the housing 204.

[0025] FIG. 3 shows a side view 300 of the USB-C plug for mounting to a circuit board shown
in FIG. 2. The side of the barrel 202 shown in FIG. 2 is referred to as a long side, and the side
of the barrel 202 shown in FIG. 3 is referred to as a short side. The retention latch contact
point 208 connects to the retention latch (not shown) that is positioned along the short side of
the barrel 202. The surface mount contact points 206 connect to signal contacts (not shown)
that are positioned along the long sides of the barrel 202.

[0026] As shown in FIG. 3, there are two sets of surface mount contact points 206, one set
along each long side of the barrel 206. The surface mount contact points 206 connect to the
signal contacts (shown in FIGs. 5 and 7), which extend into the barrel 202 along the barrel
direction 212. The surface mount contact points 206 extend in a direction substantially
perpendicular to the retention latch contact points 208 and substantially perpendicular to the
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signal contacts and the barrel direction 212. The surface mount contact points 206 can be
connected to a printed circuit board (PCB), as shown in FIG. 8. The surface mount contact
points 206 may be a conductive, tarnish-resistant material such as a gold-coated metal. For
example, the surface mount contact points 206 may be made of gold-coated nickel, or gold-
coated copper alloy.

[0027] FIG. 4 shows a bottom view 400 of the USB-C plug shown in FIGs. 2 and 3. The bottom
surface of the housing 204 is shown in FIG. 4 as having a curved rectangular shape with a
number of cut-outs for the surface mount contact points 206 and the retention latch contact
points 208. The surface mount contact points 206 extend out both long sides of the housing
204, and the retention latch contact points 208 extend out both short sides of the housing 204.
The housing 204 includes contact separators 416 between the surface mount contact points
206 that are arranged closely together (i.e., the middle six contact points on each side of the
housing 204). As shown in FIG. 4, the contact separators 416 do not extend fully to the sides
of the housing 204. This allows visual and physical access to the connections between the
surface mount contact points 206 and the signal contacts. For example, keeping the contact
separators 416 relatively short allows for visual inspection and repair of the surface mount
contact points 206.

[0028] The two alignment pins 210 protrude from the bottom surface of the housing 204. The
alignment pins 210 are located in opposite corners of the bottom surface of the housing 204. In
other embodiments, more or fewer alignment pins 210 are included. In other embodiments, the
alignment pins 210 are located at different locations on the housing 204.

[0029] The alignment pins 210 provide at least two mechanical advantages. First, during
manufacture of a USB-C device, the alignment pins 210 guide the plug to the proper position
on the PCB board it is being attached to (or vice versa). This guidance ensures that the
surface mount contact points 206 and retention latch contact points 208 are aligned with and
bonded to corresponding contact points on the PCB board. Second, the alignment pins 210
improve the stability and robustness of this connection. The retention latch contact points 208
and surface mount contact points 206 are soldered to corresponding contact points on the
PCB to connect the plug to the PCB. The solder provides a strong bond with respect to pulling
forces, which are applied to the connection when the plug is removed from a receptacle.
However, a typical solder bond is less robust to shear forces. The alignment pins, which fit into
corresponding holes in the PCB, allow the connection between the plug and PCB to withstand
stronger shear forces than the solder alone would allow.

[0030] In one embodiment, the bottom of the housing 204 does not have a single flat surface,
as shown in FIG. 4. Instead, the metal material forming the retention latch contact points 208
may extend across the bottom of the USB-C plug through its center, connecting the two
retention latch contact points 208 together. Connecting the two retention latch contact points
208, and the retention latches to which the retention latch contact points 208 connect, may
provide greater mechanical resilience for the USB-C plug and increase the tension on the
retention latches. In addition, a strip of metal through the bottom of the housing 504 provides
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additional surface area for soldering the USB-C plug to a PCB, providing a stronger bond
between the plug and the PCB. In this embodiment, the housing 204 may still be molded as a
single injection-molded unit, e.g., the housing may encase the metal strip on three sides.

[0031] FIG. 5 shows a top view 500 of the USB-C plug shown in FIGs. 2-4. The top view 500
shows that the barrel 202 is stadium-shaped, i.e., a rectangle with semicircles at a pair of
opposite sides. The top view 500 also shows that the housing includes both the outer portion
204 that is shown in FIGs. 2-4 and an inner portion 518. The outer portion of the housing 204
is located below the barrel 202, as shown in FIGs. 2-4. The inner portion of the housing 518 is
enclosed by the barrel 202. The inner portion of the housing 518 and outer portion of the
housing 204 may be molded as a single unit, or the inner portion of the housing 518 and outer
portion of the housing 204 may be formed separately and connected. The inner portion of the
housing 518 has a rounded rectangular hollow region.

[0032] The top view 500 of the USB-C plug also shows two retention latches 512 and a set of
signal contacts 514. The retention latches 512 and signal contacts 514 are located inside the
barrel 202 and are housed by the inner portion of the housing 518. The signal contacts 514
are also referred to as "pins." The signal contacts 514 electrically connect to corresponding
contacts in a receptacle. The retention latches 512 are used to latch onto a receptacle and
hold the USB-C plug in place when it is inserted into the receptacle.

[0033] As shown in FIGs. 2-5, the USB-C plug includes sixteen surface mount contact points
206 and sixteen corresponding signal contacts 514. However, other embodiments may have
more or fewer surface mount contact points 206 and signal contacts 514. The USB Type-C
Specification describes 24 pins (i.e., 24 signal contacts); some applications use a plug with the
full set of 24 pins, and other applications use a plug with a subset of the pins. For example, in
applications where data transfer at high speed is not required, fewer than 24 pins may be
used.

[0034] Each retention latch 512 shown inside the inner portion of housing 518 and its
corresponding retention latch contact point 508 form a single unit, and are made of the same
material, such as stainless steel. During manufacture, the retention latches 512 may initially
extend out of the contact end of the barrel, parallel to the barrel direction 212, and then be
bent at a 90 degree (or approximately 90 degree) angle and fit into the housing 204, forming
the retention latch contact points 208. Alternatively, the material forming the retention latches
512 and retention latch contact points 208 may be bent prior to being connected to the
housing.

[0035] Similarly, each signal contact 514 shown inside the inner portion of housing 518 and its
corresponding surface mount connection point 206 form a single unit, and are made of the
same material, such gold-coated nickel, another gold-coated metal, or another conductive,
tarnish-resistant material. During manufacture, the signal contacts 514 may initially extend out
of the contact end of the barrel, parallel to the barrel direction 212, and then be bent at a 90
degree (or approximately 90 degree) angle and fit into the housing 204, forming the surface
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mount contact points 206. Alternatively, the material forming the signal contacts 514 and
surface mount contact points 206 may be bent prior to being connected to the housing.

[0036] FIG. 6 shows a perspective view 600 of the bottom and side of the USB-C plug shown
in FIGs. 2-5. The bottom/side perspective view 600 of the USB-C plug shows how the surface
mount contact points 206 are bent at the connection with the signal contacts 514 which extend
inside the barrel 202. The surface mount contact points 206 are at, or approximately at, a right
angle (90 degrees) relative to the signal contacts, so the surface mount contact points 206 are
perpendicular (or substantially perpendicular) to the signal contacts 514. Similarly, the retention
latch contact points 208 are at, or approximately at, a right angle (90 degrees) relative to the
retention latches 512, so the retention latch contact points 208 are perpendicular (or
substantially perpendicular) to the retention latches.

[0037] FIG. 7 shows a perspective view 700 of the top and front of the USB-C plug shown in
FIGs. 2-6. The top/front perspective view 700 shows the shape of the signal contacts 514 and
the retention latches 512 inside the inner portion of the housing 518 and the barrel 202. In
particular, it shows how the signal contacts 514 extend along the long sides of the inner portion
of the housing 518 and the barrel 202 in the barrel direction 212, from the contact end towards
the insertion end. The retention latches 512 extend along the short sides of the inner portion of
the housing 518 and the barrel 202, from the contact end towards the insertion end. Both the
signal contacts 514 and the retention latches 512 terminate with an angled portion near the
insertion end, and they do not reach the insertion end.

[0038] In prior USB-C plugs, a retention latch having a similar geometry to the signal contacts
can apply sufficient spring tension on the receptacle to hold the USB-C plug in place. However,
in the small form factor USB-C plug shown in FIGs. 2-7, a standard retention latch structure
would not apply sufficient spring tension on the receptacle. Both the bent geometry of the
retention latch contact points 508, and the smaller surface area connecting the retention latch
contact points 208 to the PCB, decrease the amount of spring tension that the retention latches
512 can provide. To achieve adequate spring tension, the material used to form the retention
latches 512 is thicker than the signal contacts 514, and thicker than prior retention latches. It
can be seen in FIGs. 2 and 3 that the retention latch contact points 208 are thicker than the
surface mount contact points 206 (i.e., taller in the barrel direction 202), and in FIG. 7 that the
signal contacts 514 are thinner than the retention latches 512. The geometry and material of
the retention latch contact points 208 and the retention latches 512 are chosen based on
mechanical requirements of the USB-C plug. In general, a thicker retention latch material for
both the retention latches 512 and the retention latch contact points 208 provides greater
spring tension on the retention latches.

[0039] For stainless steel retention latches 512 and retention latch contact points 508 having
the geometry shown in FIGs. 2-7, the mating force (i.e., the minimum force applied to insert
the USB-C plug into a receptacle) is between 5 and 20 Newtons, and the initial unmating force
(i.e., the minimum force applied to remove the USB-C plug from a receptacle) is between 8
and 20 Newtons. In addition, the geometry and materials are selected such that after a fixed
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number of mating and unmating cycles (e.g., 10,000), the unmating force is reduced to no less
than a minimum force. In this embodiment, after 10,000 cycles, the unmating force is reduced
to between 6 and 20 Newtons. In this embodiment, the USB-C plug has a durability of at least
10,000 cycles.

[0040] FIG. 8 shows the USB-C plug of FIGs. 2-7 mounted onto a printed circuit board (PCB),
in one embodiment. The USB-C plug is bonded to a PCB 816 at a set of signal bonding pads
818 and a pair of retention latch bonding pads 820. The signal bonding pads 818 and retention
latch bonding pads are on a top surface of the PCB 816. In particular, the surface mount
contact points 206, which connect to signal contacts 514 inside the barrel 202, are bonded to
the signal bonding pads 818. The bond between the surface mount contact points 206 and the
signal bonding pads 818 may be formed by soldering or any other electrically conductive
bonding method. The retention latch contact points 208, which connect to the retention latches
512 inside the barrel 202, are bonded (using soldering or another bonding mechanism) to the
retention latch bonding pads 820.

[0041] The signal bonding pads 818 are used to physically connect the surface mount contact
points 806 to the PCB 816. In addition, each signal bonding pad 818 can transfer electrical
signals and/or power to the surface mount contact point 806 to which it is connected, allowing
the chip 822 and PCB 816 to transfer data with a device into which the USB-C plug is plugged.
As discussed above, when the retention latches 512 are inserted into a receptacle, they are
typically grounded and are not used to pass data or power between the plug and the
receptacle. So, the retention bonding pads 820 may not electrically connect to other elements
of the PCB 816 or to the chip 822; instead, the bond between the retention latch contact points
208 and the retention bonding pads 820 increases the bond strength and enhances the
stability of the connection between the plug and the PCB 816.

[0042] A single chip 822 is shown mounted to the PCB 816. In other embodiments, any
number of integrated circuits or other components or devices may be mounted in any
arrangement to the PCB 816. The PCB 816 and other components, such as chip 822, may be
included in a housing (not shown). In one embodiment, the PCB 816 and chip 822 are
configured to output a one-time password for use in two-factor authentication. For example,
the PCB 816 and chip 822 are housed in a small device with a touch sensor or a fingerprint
sensor that receives a user input and, responsive to the user input, the device transmits the
one-time password through the signal contacts 514 in the USB-C plug. The touch sensor or
fingerprint sensor may be built onto the PCB 816 and extend out of the housing, resulting in a
device with a small form factor. It should be understood that the plug can be used for any other
applications or USB-C devices.

[0043] The USB-C plugs described herein may be manufactured by separately forming several
elements of the USB-C plug (e.g., the barrel, the housing, metal forming the signal contacts
and surface mount contact points, and metal forming the retention latches and retention latch
contact points) and assembling these elements. After this initial assembly, the signal contacts
and retention latches extend as pins straight out from the bottom surface of the housing.
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These pins can be cut to the proper size for the surface mount contact points and retention
latch contact points, and then stamped to bend them at roughly a 90 degree angle to the signal
contacts and retention latches, as shown in FIGs. 2-8. In other embodiments, the pins are first
stamped and then cut to the proper length.

[0044] In some embodiments, a temporary cap is placed at the insertion end of the barrel and
used to hold and maneuver the USB-C plug during the manufacturing process. The cap may
be a synthetic resin, thermoplastic, or other plastic material. The cap has a portion that is fit to
be inserted into the insertion end of the barrel, and a flat surface perpendicular to the barrel
direction 212 that allows the USB plug to be maneuvered, e.g., by a vacuum pick up tool.

[0045] In an embodiment, after the USB-C plug is assembled, the cap is inserted into the
barrel end. A vacuum pick up tool lifts the USB-C plug, solder is applied to the signal bonding
pads 818 and retention latch bonding pads 820, and the vacuum tool places the USB-C plug
on the PCB, with the alignment pins 210 properly aligning the USB-C plug and the PCB so that
the surface mount contact points 206 bond to the signal bonding pads 818, and the retention
latch contact points 208 bond to the retention latch bonding pads 820, as shown in FIG. 8.
After these bonds are formed, the vacuum pick up tool, or another mechanism, removes the
cap from the barrel, while the USB-C plug remains bonded to the PCB. Thus, the force
sufficient to remove the cap from the barrel is great enough that the USB-C plug does not fall
off the cap during transport to the PCB, but the force for removing the cap from the barrel is
less than a minimum force to un-bond the USB-C plug from the PCB 816. In some
embodiments, the PCB 816, chip 822, housing 204, and, optionally, a lower portion of the
barrel 202 are encased by a plastic, e.g., using an injection molding process.

[0046] FIG. 9 shows an alternate embodiment of a USB-C plug for mounting to a printed circuit
board. In this embodiment, USB-C plug includes a barrel 902 and a housing 904. The barrel
902 and housing 904 may have similar structure and be made of materials to the barrel 202
and housing 204 described with respect to FIGs. 2-8. However, the barrel 902 shown in FIG. 9
includes a set of flanges 910 that connect the barrel 902 to the housing 904. In particular, the
barrel 902 includes four flanges 910, two on each of the long sides of the barrel 902 (two on
one side are shown in FIG. 9). Each flange 910 is inserted into a corresponding flange
insertion point 912 in the housing 904. To secure the flanges 910 to the housing 904, each
flange 910 may be bent around the underside of the housing 904 (not shown in FIG. 9), or the
flanges 910 may be secured to the housing 904 by another mechanism.

[0047] The USB-C plug shown in FIG. 9 also includes a set of surface mount contact points
906 and a pair of retention latch contact points 908. The surface mount contact points 906 are
similar to the surface mount contact points 206 shown in FIGs. 2-8, and the retention latch
contact points 908 are similar to the retention latch contact points 208 shown in FIGs. 2-8. The
retention latch contact points 908 and surface mount contact points 906 connect to retention
latches and signal contacts similar to the retention latches 512 and signal contacts 514 shown
in FIGs. 5 and 7, and the housing 904 may include alignment pins similar to the alignment pins
210 shown in FIGs. 2-4 and 6.
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[0048] The housing 904 includes contact separators 916 between the surface mount contact
points 906. The contact separators 916 form gaps within the housing 904 through which the
surface mount contact points 906 extend. Unlike the housing 204 with contact separators 416
shown in FIGs. 4 and 7, the contact separators 916 extend to the long outer sides of the
housing 904. Further, the gaps between the contact separators 916 do not extend to the top of
the housing 904, as they did in the embodiment shown in FIGs. 2-8. Instead, the housing 904
covers a portion of the tops of the surface mount contact points 906 that was not covered by
the housing 204. While this arrangement of contact separators 916 provides less visual access
to the surface mount contact points 906, it may increase the durability of the housing 904. In
other embodiments, the housing 904 may also cover the top of the retention latch contact
points 908.

[0049] In some embodiments, the barrel includes flanges 910 that extend into flange insertion
points 912 of the housing 904, as shown in FIG. 9, but the contact separators and gaps
between the surface mount contact points in the housing are configured as shown in FIGs. 2-8.
Alternatively, the flanges 910 and flange insertion points 912 shown in FIG. 9 can be
incorporated into the design shown in FIGs. 2-8, without incorporating the design of the contact
separators 916 and gaps between the surface mount contact points 906 shown in FIG. 9.
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Patentkrav

1. Universal serial bus-type C-(USB-C)-stik (200), der omfatter:
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en cylinder (202) med

en indsztningsende til indsattelse i en USB-C-bgsning (108),

en kontaktende modsat indsztningsenden,

et par lange sider mellem kontaktenden og inds@tningsenden,

et par korte sider mellem kontaktenden og indsatningsenden og

en cylinderretning (212), der straekker sig fra kontaktenden til inds@tningsenden;

en flerhed af signalkontakter (514), der er anbragt inden i cylinderen (202), langs parret
af lange sider af cylinderen og 1 det vaesentlige parallelt med cylinderretningen (212);
et par fastholdelseslase (512), der er anbragt inden i cylinderen (202), hver is@r langs
en tilhgrende kort side af cylinderen (202) og 1 det vesentlige parallelt med
cylinderretningen (212); og

en overflademonteringssamling (214), der er forbundet med kontaktenden af cylinderen
(202), idet overflademonteringssamlingen (214) omfatter

en flerhed af overflademonteringskontaktpunkter (206), der hver isar er forbundet med
en tilhgrende af flerheden af signalkontakter (514),

et par fastholdelseslasekontaktpunkter (208), der hver isa@r er forbundet med en
tilhgrende af parret af fastholdelseslase (512), kendetegnet ved, at hver af
overflademonteringskontaktpunkterne (206) strekker sig 1 en retning, som i det
vasentlige er vinkelret pa flerheden af signalkontakter (514), og hver iser af
fastholdelseslasekontaktpunkterne (208) streekker sig i en retning, som i det vaesentlige
er vinkelret pa parret af fastholdelseslase (512) og i det vasentlige vinkelret pa

flerheden af overflademonteringskontaktpunkter (206).

2. USB-C-stik (200) ifglge krav 1, hvor:

flerheden af overflademonteringskontaktpunkter (206) er konfigureret til at kunne
forbindes med en tilsvarende flerhed af signal-bonding-pads (818) pa en overside af en
trykt kredslgbsplade (816, PCB);

parret af fastholdelseslasekontaktpunkter (208) er konfigureret til at kunne forbindes
med et tilsvarende par fastholdelseslase-bonding-pads (820) pa oversiden af PCB'en
(816);

nar oversiden af PCB'en (816) er anbragt vinkelret pa cylinderretningen (212).
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3. USB-C-stik (200) ifglge krav 1 eller 2, hvor overflademonteringssamlingen (214) yderligere
omfatter et hus (204) med en inderdel, der strekker sig ind 1 cylinderen (202), og en yderdel,
der strekker sig uden for cylinderen (202), idet husets (204) yderdel har en underside vinkelret
pa cylinderretningen (212), hvor:

flerheden af signalkontakter (514), der er anbragt inden i cylinderen, er indeholdt 1

husets (204) inderdel;

et fgrste st af flerheden af overflademonteringskontaktpunkter (206) straekker sig ud

af en fgrste side af husets (204) yderdel; og

et andet szt af flerheden af overflademonteringskontaktpunkter (206) strekker sig ud af

en anden side af husets yderdel, som er modsat den fgrste side af husets (204) yderdel.

4. USB-C-stik (200) ifglge krav 3, hvor huset (204) omfatter:
et fgrste justeringsben (210), der er lokaliseret i et f@grste hjgrne af undersiden af husets
(204) yderdel; og
et andet justeringsben (210), der er lokaliseret i et andet hjgrne, modsat det fgrste

hjgrne, af undersiden af husets (204) yderdel.

5. USB-C-stik (200) ifglge krav 4, hvor det fgrste justeringsben (210) og det andet
justeringsben (210) er konfigureret til at blive indsat i et par tilsvarende justeringshuller pa en
trykt kredslgbsplade (PCB, 816), hvor det fgrste justeringsben og det andet justeringsben
tilvejebringer modstandsdygtighed mod forskydningskraft, der pafgres et samlingssted mellem
USB-C-stikket (200) og PCB'en (816).

6. USB-C-stik (200) ifglge krav 3, hvor huset (204) omfatter en fgrste flerhed af
kontaktseparatorer (416, 916), der er anbragt mellem mindst en fgrste del af det fgrste st af
flerheden af overflademonteringskontaktpunkter (206), og en anden flerhed af
kontaktseparatorer, der er anbragt mellem mindst en anden del af det andet szt af flerheden af

overflademonteringskontaktpunkter (206).

7. USB-C-stik (200) ifglge krav 6, hvor den farste flerhed af kontaktseparatorer (416, 916) ikke
straekker sig til den fgrste side af husets (204) yderdel, og den anden flerhed af
kontaktseparatorer ikke straekker sig til den anden side af husets (204) yderdel.



10

15

20

25

30

DK/EP 3676912 T3

8. USB-C-stik (200) ifglge et hvilket som helst af de foregaende krav, hvor en tykkelse pa
parret af fastholdelseslase (512) er stgrre end en tykkelse pa flerheden af signalkontakter (514),
og parret af fastholdelseslase (512) er konfigureret til at tilvejebringe mindst 8 newton

fjederspending pa en bgsning, som USB-C-stikket (200) er tilsluttet.

9. USB-C-stik (200) ifglge et hvilket som helst af de foregaende krav, der endvidere omfatter
en aftagelig haette, som er indsat 1 indsetningsenden af cylinderen (202), idet den aftagelige
heette tilvejebringer en plan overflade for et vakuumudtagningshjalpemiddel med henblik pa at
udtage USB-C-stikket (200), og hvor den aftagelige hatte er konfigureret til at blive fjernet fra
USB-C-stikket (200), efter at USB-C-stikket er bundet til en trykt kredslgbsplade (PCB, §16).

10. Universal serial bus-type-C-enhed, der omfatter et USB-C-stik (200), som er koblet til en
trykt kredslgbsplade (PCB), idet PCB'en har en flerhed af signal-bonding-pads (818) og et par
fastholdelseslase-bonding-pads (820), hvor
1) stikket tilvejebringes ifglge et hvilket som helst af kravene 1-9;
2) hvert kontaktpunkt (206) for flerheden af overflademonteringskontaktpunkter (206)
er forbundet med en tilhgrende signal-bonding-pad (818); og
3) hvert kontaktpunkt (208) for parret af fastholdelseslasekontaktpunkter (208) er
forbundet med en tilhgrende fastholdelseslase-bonding-pad (820).

11. USB-C-enhed ifglge krav 10, hvor USB-C-stikket omfatter et hus (204) med et par lange
sider og et par korte sider, hvor en fgrste del af flerheden af
overflademonteringskontaktpunkter (206) strekker sig ud af en fgrste af parret af lange sider af
huset (204), og en anden del af flerheden af overflademonteringskontaktpunkter (206) strekker
sig ud af en anden af parret af lange sider af huset (204).

12. USB-C-enhed ifglge krav 11, hvor PCB'en (816) omfatter mindst to justeringshuller, og
huset (204) omfatter mindst to justeringsben (210), der streekker sig fra en underside af huset
(204), idet de mindst to justeringsben (210) er koblet til tilsvarende af de mindst to
justeringshuller, hvor kobling af de mindst to justeringshullers positioner til de mindst to
justeringsben justerer overflademonteringskontaktpunkterne (206) i forhold til signal-bonding-

pads (818).
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13. USB-C-enhed ifglge krav 11 eller 12, hvor stikket tilvejebringes ifglge krav 3, og huset
(204) omfatter
en fgrste flerhed af kontaktseparatorer, der er anbragt mellem mindst en fgrste del af det
fgrste s®t af overflademonteringskontaktpunkter, hvor kontaktseparatorerne ikke
strekker sig til den fgrste af parret af lange sider af huset (204), og
en anden flerhed af kontaktseparatorer, der er anbragt mellem mindst en anden del af
det andet s®t af overflademonteringskontaktpunkter (206), hvor kontaktseparatorerne

ikke strekker sig til den anden af parret af lange sider af huset (204).

14. USB-C-enhed ifglge et hvilket som helst af kravene 10 til 13, der endvidere omfatter en
chip (822), som er koblet til PCB'en (816), hvor chippen (822) er konfigureret til at generere en
engangsadgangskode, og PCB'en (816) er konfigureret til at overfgre datasignaler gennem
mindst én af signalkontakterne (514) pa basis af den engangsadgangskode, der genereres af

chippen (816).

15. USB-C-enhed ifglge krav 14, der endvidere omfatter en bergringssensor, som er
konfigureret til at detektere en bergring fra en bruger, hvor chippen (822) er konfigureret til at

generere engangsadgangskoden som reaktion pa, at bergringssensoren detekterer bergringen.
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DRAWINGS

FIG. 1
(PRIOR ART)
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FIG. 7
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