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Title: BOARD TO BOARD CONNECTORS

(57) Abstract: A board to board connector includes a first male connector and a second male connector. The first male connector

includes a first number of pins. The second male connector is aligned with the first male connector and includes a second number of
pins. The first male connector is configured to be removably electrically coupled to a first female connector including a third number
of pins equal to the first number and the second male connector is configured to be removably electrically coupled to a second female
connector including a fourth number of pins equal to the second number. The first male connector and the second male connector are
also configured to be removably electrically coupled to a single third female connector including a fifth number of pins equal to the
first number plus the second number.
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BOARD TO BOARD CONNECTORS

Background

[0001] Board to board connectors may be used to transfer electrical signals
between a first board (e.g., a first printed circuit board) and a second board
(e.g., a second printed circuit board) in systems. Board to board connectors
may be used in a variety of systems, such as tower computers, desktop
computers, small form factor computers, retail point of sale terminals, thin

clients, workstations, etc.

Brief Description of the Drawings

[0002] Figures 1A-1B are schematic diagrams illustrating one example of a first
half of a board to board connector.

[0003] Figures 2A-2B are schematic diagrams illustrating one example of a
second half of a board to board connector.

[0004] Figures 3A-3B are schematic diagrams illustrating another example of a
second half of a board to board connector.

[0005] Figures 4A-4D are schematic diagrams illustrating example connection
options for the first half and second half of a board to board connector.

[0006] Figures 5A-5D are simplified schematic diagrams illustrating example
systems including a board to board connector.

[0007] Figure 6 is a flow diagram illustrating one example of a method for

fabricating a system.
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Detailed Description

[0008] In the following detailed description, reference is made to the
accompanying drawings which form a part hereof, and in which is shown by way
of illustration specific examples in which the disclosure may be practiced. It is to
be understood that other examples may be utilized and structural or logical
changes may be made without departing from the scope of the present
disclosure. The following detailed description, therefore, is not to be taken in a
limiting sense, and the scope of the present disclosure is defined by the
appended claims. It is to be understood that features of the various examples
described herein may be combined, in part or whole, with each other, unless
specifically noted otherwise.

[0009] A first board (e.g., a first printed circuit board) may need to transmit one
or multiple types of electrical signals and/or power to a second board (e.g., a
second printed circuit board), such as serial data signals, Video Graphic Array
(VGA) signals, DisplayPort (DP) signals, High-Definition Multimedia Interface
(HDMI) signals, Universal Serial Bus (USB) signals (e.g., Dual USB signals,
Type C signals, Type C 100W Power Delivery (PD) signals), Thunderbolt™
signals (e.g., TBT 3.0 signals), 2.5G Local Area Network (LAN) signals, Fiber
Network Interface Card (NIC) signals, and/or other signals. Each of the above
signals may use a different number of pins to transmit the signals, thus resulting
in board to board connectors designed specifically for each type of signal.

[0010] Accordingly, disclosed herein are board to board connectors for
transmitting electrical signals between a first board and a second board (e.g., a
first printed circuit board and a second printed circuit board). The board to
board connectors include a first half of the connector to be attached to the first
board and a second half of the connector to be attached to the second board.
The first half of the connector includes two male connectors. The second half of
the connector may include a female connector to couple to either one of the two
male connectors or a single female connector to couple to both of the male
connectors as described in further detail below. Therefore, the board to board
connectors disclosed herein provide flexibility by enabling multiple system
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designs having different board to board signal requirements to use the same set
of connectors.

[0011] Figure 1A is a top view and Figure 1B is a side view illustrating one
example of a first half 100 of a board to board connector. First half 100 of the
board to board connector includes a housing 102, a first male connector 104a
including a first number of pins 106a, and a second male connector 104b
including a second number of pins 106b. The second male connector 104b is
aligned with the first male connector 104a. The first male connector 104a is
configured to be removably electrically coupled to a first female connector (to be
described below with reference to Figures 2A-2B) including a third number of
pins equal to the first number. The second male connector 104b is configured
to be removably electrically coupled to a second female connector (to be
described below with reference to Figures 2A-2B) including a fourth number of
pins equal to the second number. The first male connector 104a and the
second male connector 104b are also configured to be removably electrically
coupled to a single third female connector (to be described below with reference
to Figures 3A-3B) including a fifth number of pins equal to the first number plus
the second number.

[0012] The first number may be equal to the second number. In one example,
the first number equals 60 and the second number equals 60. In other
examples, the first number may be different from the second number. The first
male connector 104a may be integral to the second male connector 104b via,
for example, housing 102. Pins 106a of first male connector 104a are
electrically coupled to corresponding pins 108a, which are configured to be
electrically coupled to a first board. Likewise, pins 106b of second male
connector 104b are electrically coupled to corresponding pins 108b, which are
configured to be electrically coupled to a first board.

[0013] Housing 102 may include posts 110 for aligning and/or attaching the first
half 100 of the board to board connector to a first board. Housing 102 also
includes opposing sidewalls 112a along the length of first portion 100 and
opposing sidewalls 112b along the width of the first portion 100. The sidewalls
112a and 112b define a socket 114. The first male connector 104a and the
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second male connector 104b are arranged within the socket 114 between the
sidewalls 112a and 112b. While in this example, the sidewalls 112b have a
greater height than the sidewalls 112a, in other examples, the sidewalls 112a
and 112b may have the same height.

[0014] Figure 2A is a top view and Figure 2B is a side view illustrating one
example of a second half 200 of a board to board connector. Second half 200
of the board to board connector includes a housing 202, a female connector 204
including a third number of pins 208. The female connector 204 is configured to
be removably electrically coupled to a first male connector (e.g., 104a) or a
second male connector (e.g., 104b). Accordingly, the third number of pins 208
may equal the first number of pins 106a and/or the second number of pins
106b. In one example, the third number equals 60.

[0015] Female connector 204 is configured such that when female connector
204 is removably electrically coupled to the first male connector 104a or the
second male connector 104b, pins 208 of female connector 204 are electrically
coupled to corresponding pins 106a or 106b of first male connector 104a or
second male connector 104b, respectively. Pins 208 of the second portion 200
of the board to board connector are configured to be electrically coupled to a
second board.

[0016] Housing 202 may include posts 210 for aligning and/or attaching the
second half 200 of the board to board connector to a second board. Housing
202 also includes opposing sidewalls 212a along the length of second portion
200 and opposing sidewalls 212b along the width of the second portion 200.
The sidewalls 212a and 212b define female connector 204. Housing 202 of the
second half 200 of the board to board connector is configured to be at least
partially removably received within socket 114 of the first half 100 of a board to
board connector.

[0017] Figure 3A is a top view and Figure 3B is a side view illustrating another
example of a second half 300 of a board to board connector. Second half 300
of the board to board connector includes a housing 302, a single female
connector including a first portion 304a including a third number of pins 308a
and a second portion 304b including a fourth number of pins 308b such that the
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single female connector includes a fifth number of pins equal to the third number
plus the fourth number. The female connector 304a, 304b is configured to be
removably electrically coupled to a first male connector (e.g., 104a) and a
second male connector (e.g., 104b). Accordingly, the third number of pins 308a
may equal the first number of pins 106a and the fourth number of pins 308b
may equal the second number of pins 106b such that the fifth number of pins
equals the first number plus the second number. In one example, the third
number equals 60 and the fourth number equals 60 such that the fifth number
equals 120.

[0018] Female connector 304a, 304b is configured such that when female
connector 304a, 304b is removably electrically coupled to the first male
connector 104a and the second male connector 104b, pins 308a of the first
portion 304a are electrically coupled to corresponding pins 106a of the first male
connector 104a, and pins 308b of the second portion 304b are electrically
coupled to corresponding pins 106b of the second male connector 104b. Pins
308a and 308b of second portion 300 of the board to board connector are
configured to be electrically coupled to a second board.

[0019] Housing 302 may include posts 310 for aligning and/or attaching the
second half 300 of the board to board connector to a second board. Housing
302 also includes opposing sidewalls 312a along the length of second portion
300 and opposing sidewalls 312b along the width of the second portion 300.
The sidewalls 312a and 312b define the female connector 304a, 304b. Housing
302 of the second half 300 of the board to board connector is configured to be
at least partially removably received within socket 114 of the first half 100 of a
board to board connector.

[0020] Figure 4A is a schematic diagram illustrating one example of a board to
board connector 400. Board to board connector 400 includes a first half 100
and a second half 200 as previously described and illustrated with reference to
Figures 1A-1B and Figures 2A-2B, respectively. In this example, the second
half 200 is removably electrically and mechanically coupled to the first male
connector 104a (not visible) of the first half 100.
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[0021] Figure 4B is a schematic diagram illustrating one example of a board to
board connector 402. Board to board connector 402 includes a first half 100
and a second half 200 as previously described and illustrated with reference to
Figures 1A-1B and Figures 2A-2B, respectively. In this example, the second
half 200 is removably electrically and mechanically coupled to the second male
connector 104b (not visible) of the first half 100.

[0022] Figure 4C is a schematic diagram illustrating one example of a board to
board connector 404. Board to board connector 404 includes a first half 100
and a second half 300 as previously described and illustrated with reference to
Figures 1A-1B and Figures 3A-3B, respectively. In this example, the second
half 300 is removably electrically and mechanically coupled to the first male
connector 104a and the second male connector 104b of the first half 100.

[0023] Figure 4D illustrates a cross-sectional view of board to board connector
404 of Figure 4C. A similar cross-sectional view is also applicable to board to
board connector 400 of Figure 4A and board to board connector 402 of Figure
4B. As illustrated in Figure 4D, the first male connector 104a engages the first
portion 304a of the female connector such that the opposing sidewalls 312a of
the female connector are between the opposing sidewalls 112a of the first half
100 of the board to board connector 404. With the first male connector 104a
engaged with the first portion 304a of the female connector, pins 108a of first
half 100 of the board to board connector 404 are electrically coupled to
corresponding pins 308a of the second half 300 of the board to board connector
404.

[0024] Figure 5A is a simplified top view illustrating one example of a system
500 including a board to board connector 502. System 500 includes a first
board 504, a second board 506, and board to board connector 502 electrically
coupling the first board 504 to the second board 506. Board to board connector
502 may include board to board connector 400, 402, or 404 as previously
described and illustrated with reference to Figures 4A-4D and as further
described and illustrated with reference to the following Figures 5B-5D. While in
this example first board 504 is larger than second board 506, in other examples,
first board 504 may be the same size or larger than the second board 506.
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[0025] In one example, first board 504 is a mother board, and second board 506
is an input/output board. System 500 may be part of a tower computer, a
desktop computer, a small form factor computer, a retail point of sale terminal, a
thin client, a workstation, or another suitable system. Board to board connector
502 may pass one or multiple electrical signals and/or power between first
board 504 and second board 506, such as serial data signals, VGA signals, DP
signals, HDMI signals, USB signals (e.g., Dual USB signals, Type C signals,
Type C 100W PD signals), Thunderbolt™ signals (e.g., TBT 3.0 signals), 2.5G
LAN signals, Fiber NIC signals, and/or other signals.

[0026] Figure 5B is a simplified side view illustrating one example of a system
510 including a board to board connector 400 as previously described and
illustrated with reference to Figure 4A. In this example, the first board 504
includes the first half 100 of the board to board connector 400, and the second
board 506 includes the second half 200 of the board to board connector 400. In
other examples, the board to board connector 400 may be reversed such that
the first board 504 includes the second half 200 of the board to board connector
400, and the second board 506 includes the first half 100 of the board to board
connector 400. In this example, first board 504 may be a mother board, and
second board 506 may be an input/output board including a serial port, a VGA
port, a DP port, an HDMI port, a Type C port, a Dual USB port, and/or another
suitable port that may be electrically coupled to mother board 504 through board
to board connector 400. Therefore, the first board 504 may transmit one of
Serial, VGA, DP, HDMI, Type C, and Dual USB signals through the first male
connector 104a to the female connector 204.

[0027] Figure 5C is a simplified side view illustrating one example of a system
512 including a board to board connector 402 as previously described and
illustrated with reference to Figure 4B. In this example, the first board 504
includes the first half 100 of the board to board connector 402, and the second
board 506 includes the second half 200 of the board to board connector 402. In
other examples, the board to board connector 402 may be reversed such that
the first board 504 includes the second half 200 of the board to board connector
402, and the second board 506 includes the first half 100 of the board to board
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connector 402. In this example, first board 504 may be a mother board and
second board 506 may be an input/output board including a 2.5G LAN port, a
Fiber NIC port, and/or another suitable port that may be electrically coupled to
mother board 504 through board to board connector 402. Therefore, the first
board 504 may transmit one of 2.5G LAN and Fiber NIC signals through the
second male connector 104b to the female connector 204.

[0028] Figure 5D is a simplified side view illustrating one example of a system
514 including a board to board connector 404 as previously described and
illustrated with reference to Figure 4C. In this example, the first board 504
includes the first half 100 of the board to board connector 404, and the second
board 506 includes the second half 300 of the board to board connector 404. In
other examples, the board to board connector 404 may be reversed such that
the first board 504 includes the second half 300 of the board to board connector
404, and the second board 506 includes the first half 100 of the board to board
connector 404. In this example, first board 504 may be a mother board and
second board 506 may be an input/output board including a TBT 3.0 port, a
Type C 100W PD port, and/or another suitable port that may be electrically
coupled to mother board 504 through board to board connector 404. Therefore,
the first board 504 may transmit one of TBT 3.0 and Type C 100W PD signals
through the first and second male connectors 104a and 104b to the female
connector 304a, 304b.

[0029] Figure 6 is a flow diagram illustrating one example of a method 600 for
fabricating a system, such as system 500, 510, 512, or 514 previously described
and illustrated with reference to Figures 5A-5D. At 602, method 600 includes
electrically coupling a first half of a board to board connector to a mother board,
the first half of the board to board connector comprising a first male connector
comprising a first number of pins and a second male connector aligned with the
first male connector and comprising a second number of pins. At 604, method
600 includes electrically coupling a second half of a board to board connector to
an input/output board, the second half of the board to board connector
comprising any one of the following: a first female connector comprising a third

number of pins equal to the first number, a second female connector comprising
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a fourth number of pins equal to the second number, and a single third female
connector comprising a fifth number of pins equal to the first number plus the
second number. At 606, method 600 includes removably electrically coupling
the first half of the board to board connector to the second half of the board to
board connector.

[0030] Although specific examples have been illustrated and described herein, a
variety of alternate and/or equivalent implementations may be substituted for the
specific examples shown and described without departing from the scope of the
present disclosure. This application is intended to cover any adaptations or
variations of the specific examples discussed herein. Therefore, it is intended

that this disclosure be limited only by the claims and the equivalents thereof.
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CLAIMS

1. A board to board connector comprising:

a first male connector comprising a first number of pins; and

a second male connector aligned with the first male connector and
comprising a second number of pins;

wherein the first male connector is configured to be removably electrically
coupled to a first female connector comprising a third number of pins equal to
the first number and the second male connector is configured to be removably
electrically coupled to a second female connector comprising a fourth number of
pins equal to the second number, and

wherein the first male connector and the second male connector are
configured to be removably electrically coupled to a single third female
connector comprising a fifth number of pins equal to the first number plus the

second number.

2. The board to board connector of claim 1, wherein the first number is

equal to the second number.

3. The board to board connector of claim 1, wherein the first number equals
60 and the second number equals 60.

4. The board to board connector of claim 1, wherein the first male connector
is integral to the second male connector.

5. A system comprising:

a first board comprising a first half of a board to board connector, the first
half of the board to board connector comprising a first male connector
comprising a first number of pins and a second male connector aligned with the

first male connector and comprising a second number of pins;
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a second board comprising a second half of a board to board connector,
the second half of the board to board connector comprising any one of the
following:

a first female connector comprising a third number of pins equal to
the first number and removably electrically coupled to the first male
connector,

a second female connector comprising a fourth number of pins
equal to the second number and removably electrically coupled to the
second male connector, and

a single third female connector comprising a fifth number of pins
equal to the first number plus the second number and removably
electrically coupled to the first and second male connectors.

6. The system of claim 5, wherein the first number is equal to the second
number.
7. The system of claim 5, wherein the first number equals 60 and the

second number equals 60.

8. The system of claim 5, wherein the first male connector is integral to the

second male connector.

9. The system of claim 5, wherein the first board is to transmit one of Serial,
VGA, DP, HDMI, Type C, and Dual USB signals through the first male
connector to the first female connector.

10.  The system of claim 5, wherein the first board is to transmit one of 2.5G
LAN and Fiber NIC signals through the second male connector to the second

female connector.
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11.  The system of claim 5, wherein the first board is to transmit one of TBT
3.0 and Type C 100W PD signals through the first and second male connectors

to the third female connector.

12. A method for fabricating a system, the method comprising:
electrically coupling a first half of a board to board connector to a mother
board, the first half of the board to board connector comprising a first male
connector comprising a first number of pins and a second male connector
aligned with the first male connector and comprising a second number of pins;
electrically coupling a second half of a board to board connector to an
input/output board, the second half of the board to board connector comprising
any one of the following:
a first female connector comprising a third number of pins equal to
the first number,
a second female connector comprising a fourth number of pins
equal to the second number, and
a single third female connector comprising a fifth number of pins
equal to the first number plus the second number; and
removably electrically coupling the first half of the board to board
connector to the second half of the board to board connector.

13.  The method of claim 12, wherein the first number is equal to the second

number.

14.  The method of claim 12, wherein the first number equals 60 and the
second number equals 60.

15.  The method of claim 12, wherein the first male connector is integral to the

second male connector.
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ELECTRICALLY COUPLING A FIRST HALF OF A BOARD TO BOARD CONNECTOR TO
A MOTHER BOARD, THE FIRST HALF COF THE BCARD TO BOARD CONNECTOR
COMPRISING A FIRST MALE CONNECTOR COMPRISING A FIRST NUMBER OF PINS
AND A SECOND MALE CONNECTOR ALIGNED WATH THE FIRST MALE CONNECTOR
AND COMPRISING A SECOND NUMBER OF PINS

i s 604

ELECTRICALLY COUPLING A SECOND HALF OF A BOARD TO BOARD
CONNECTOR TC AN INPUT/OUTPUT BCARD, THE SECOND HALF OF THE BOARD TO

BOARD CONNECTOR COMPRISING ANY ONE OF THE FOLLOWING:
A FIRST FEMALE CONNECTOR COMPRISING A THIRD NUMBER OF

PINS EQUAL TO THE FIRST NUMBER,
A SECOND FEMALE CONNECTOR COMPRISING A FOURTH NUMBER

CF PING EQUAL TO THE SECOND NUMBER, AND
A SINGLE THIRD FEMALE CONNECTOR COMPRISING A FiFTH
NUMBER OF PINS EQUAL TO THE FIRST NUMBER PLUS THE SECOND

NUMBER
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REMOVABLY ELECTRICALLY COUPLING THE FIRST HALF OF THE BOARD TO BOARD
CONNECTOR TO THE SECOND HALF OF THE BOARD TO BOARD CONNECTOR

Fig. 6
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