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POWER AND GUIDANCE CONNECTOR

Background and Summary of the Invention

This invention relates to electrical connectors and more specifically
relates to electrical comnectors providing power between a motherboard and
daughtercard and providing for proper alignment of the daughtercard relative to the
motherboard.

It is well known to fabricate electronic devices, especially computers,
with a main printed circuit board called a motherboard, having sites for connection of
secondary printed circuit boards (“daughtercards”) thereto. These sites are often
simply holes through the motherboard adjacent to traces connected to power lines and
to communication lines. Motherboards typically contain circuitry printed thereon
which is connected to a main power supply and provides communication between the
main power supply and components on the motherboard as well as sites for
connection of a daughtercard. Thus the motherboard is arranged to distribute power
from the main power supply to properly connected components and daughtercards so
that the components and daughtercards do not need their own dedicated power supply.

Proper distribution of the power from a motherboard to a daughtercard
requires that the daughtercard be properly aligned when connected to the
motherboard. One type of connecter commonly used for distributing pdwer from a
motherboard to a daughtercard is commonly referred to as a i ght angle power
connecter. Right angle power connectors include a motherboard component having
pins or the like for connection to the motherboard and a daughtercard component
having pins or the like for connection to the daughtercard. The motherboard
component and daughtercard component are designed to mate with each other so that
when properly aligned signals present on the circuitry of the motherboard are
communicated to appropriate circuitry on the daughtercard.

Daughtercards may be swapped to reconfigure the device containing
the motherboard. It is often desirable to accomplish this reconfiguration without
turning off the power to the device. Reconfiguration of a device by replacing one
daughtercard with another without turning off the power is referred to as *“hot

swapping.” Electronic devicé users who wish to reconfigure the device without
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powering down would appreciate an electrical connector which does not expose live
contacts on the motherboard.

In accdrdance with the present invention, an electrical connector for
coupling a motherboérd having a power supply to a daughter card having power
consuming components includes a board portion and a card portion configured to -
mate with the board portion. The board portion includes board contacts for coupling
to the mother board, a guide pin, and electrical contacts electrically coupled to the
board contacts. The card portion includes card contacts for coupling to the daughter
card, a guide pin—receiving aperture, and electrical contacts electrically coupled to the
card contacts and configured to couple to the electrical contacts of the board portion
when the card portion is mated to the board portion.

An electrically connector in accordance with the present invention for
coupling a first board having power consuming components to a second board having
a power éupply includes a first board component and a second board component -
configured to mate with the first board component. The first board component
includes board contacts for coupling to the first board, a first alignment portion, and
electrical contacts electrically coupled to the board contacts. The second board
component includes board contacts for coupling to the second board, electrical
contacts electrically coupled to the board contacts and configured to couple to the
electrical contacts of the first board component wheﬁ the first and second board
components are properly aligned and mated, and a second alignment portion. The
second alignment portion is configured to mate with the first alignment portion to
properly aligxl the first and second board components for mating.

Additional features and advantages of the present invention will
become apparent to those skilled in the art upon consideration of the following
detailed descﬁption of preferred embodiments exemplifying the best mode of carrying

out the invention as presently perceived.

Brief Description of the Drawings

In describing the invention reference will be made to the following

drawings in which:
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| Fig. 1 a partially exploded _pefspective view of an inverse right angle
connector including a motherboard componenf having a D-shaped threaded end of a
guide pinand a plur-ality.qf connection pins extending ﬁ'dqn the board-engaging face
of a housing for receipt m properly'cqnﬁgnred_ holesina rﬁ!otherboard and a
daughtercard component havmg a p_luréli_ty of conn.ectio_n_l gins extending from a card-
engaging face for rec’eii:t_'in pmi)erI:y configured holes in.a_' daughtercard oriented
substantially perpendic_ul_ar to the m_otherb_oard, the mothqrbdard cémponent is shown
mated to the danghtercard component to fdnﬁ thé connector;

Fig. 2 is a perspective view of the mofherbo_;rd_component of the
inverse right angle connector of Fig. 1 showing the D—_shape_d threaded end of guide
pin extending through the housing to form é smooth round ;;in which, among other
things, serves to guide the Qaughtercérd c_omponent.(show_n in Figs. 1, .3, and 5) into
proper alignment to mate w1th the motherboard component, and fbur receptacle slots
formed in the housing for receipt of power bla&gs of the daughtercafd componerit;

Fig.3isa pgrspectivé view of _thé daughterpé:d component of the
inverse right angle connector of Fig. 1 showing four male _pcﬁ_wer_ blades (two of which
are partially obscured) ex_tgndihg from a downﬁ(ardl);_ facing surface of a recessed area
of a housing for receipt in female reéeptécles in the motheibdard_ component (shown
in Figs. 1, 2, and 4); - o |

Fig.4isan éxplodéd view of the m‘otherbo.ard; 6orﬁponent of Fig. 2
rotated about two axes _m.sﬁqw four openings formed in the. board—engaging face of
the housing for receipt of _foﬁr power cohtacté and a D-shapéd aperture formed in the
board-engaging face and eﬁcfending_ through the housing for receipt of the guide pin,
and also showing the four_ power contacts éach haﬁng thré__e p_réss fit pins on one énd
coupled to female receptacles having cantilevered arms on the other end for receipt of
a male blade and the guide pin having a first threaded _.end w1th a D-shaped cross
section, a cylindrical shaft having a cdnical tip, and a ﬁ'usto-@:onical stop at the
junction of the cylindrical shaft and the threaded end; and, - | o

Fig. 5 is an exploded view of the daughtercard component of the
connector of Fig. 3 rotated about two axes to revéé.l the dowgwardly facing surface of
the recess of the housing showing four blades extending throngh the downwardly

facing surface of the recess, a circular opening through the bottom surface of a boss




10

15

20

25

30

WO 01/01521 ' ) PCT/US00/17949

4-

communicating with the rectangular aperture in the housmg, two pin slots formed in
the card-engaging face of the housing each of which is in cotfimunication with two of
the blade slots, four power blades each having a male blade at one end electrically
coupled to a plurality of pins extending at right angles to the male blade at the other
end, and a power or static discharge contact having three connection pins electrically

connected to a receptacle formed to receive the guide pin.

Detailed Description of the Drawings
Referring to Fig. 1 there is shown a connector 10 having a

- motherboard component 12 for coupling to a motherboard 14 of an electronic device

and a daughtercard component 16 for coupling to a daughtercard 18 of an electronic
device. Motherboard component 12 includes a housing 20 and daughtercard
component 16 includes a housing 22 with both housings 20,22 being configured to
facilitate mating of motherboard component 12 to daughtercard component 16 as
shown, for example, in Fig. 1. Illustrated connector 10 is of the type commonly
referred to as a right angle connector because it facilitates connection of daughtercard
18 to motherboard 14 in a perpendicular fashion, as shown in Fig. 1.

Motherboard component 12 includes a board-engaging face 24 having

connection pins 26 and a threaded end 28 of a guide pin 30 (having a D-shaped cross

“section at its end)(see Figs. 2 and 4) extending perpendicularly therefrom. In the

illustrated embodiment, twelve connection pins 26, arranged in two rows of six pins,
each extend from board-engaging face 24 and are arranged for receipt in twelve
through holes 32, arranged in two rows of six, and extending through motherboard 14.
Connection of motherboard component 12 to motherboard 14 is illustratively
accomplished by press fitting connection pins 26 in through holes 32 and passing
threaded end 28 of guide pin 30 through aperture 34 formed in motherboard 14 and
securing threaded end 28 to motherboard 14 with nut 36.

As shown, for example, in Figs. 1, 3, and 5, daughtercard component
16 includes housing 22 having a card engaging face 38 through which twelve
connection pins 40, arranged in two rows of six, extend perpendicularly to be received
in twelve through holes 42, arranged in two rows of six, extending through
daughtercard 18. Also extending perpendicularly from card-engaging face of housing
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22 near top surface 44 are three connection pins 46-arranged in a row for receiptin .
three through holes 48 arranged in-a row and extending through daughtercard 18.
Illustratively connection pins 40 are designed to facilitate power transfer to power.
using components (not shown) of daughtercard 18 coupled through circuitry (not
shown) terminating at through holes 42 on daughtercard 18. Connection pins 46 act =
to facilitate more secure coupling of daughtercard component 16 to daughtercard 18
and may serve other functions depending on the specific configuration of motherboard
14 and daughtercard 18 as will be described hereinafter.
| Referring to Figs. 2 and 4, motherboard component 12 of connector 10
is illustrated. Motherboard component 12 includes housing 20, guide pin 30, and four
power contacts 50. Housing 20 of motherboard component 12 is formed of
electrically insulating material and includes a box-shaped portion 52 and a flange 54
extending therefrom. .Box.-shalabed portion 52 is formed to include four openings 56
extending through board-engaging surface 24 in communication with four power
contact cavities 58 extending through the body of box-shaped portion 52. Power
contact cavities 58 are separated and electﬁcally insulated from each other by divider
walls 60. Top surface 62 of box-shaped portion 52 is formed to include four power
blade-receiving slots 64 each of which is in communication with a separate one of the
four power contact cavities 58. Flange 54 is formed to include a D-shaped aperture
66 extending between board-engaging face 24 and top surface 68 of flange 54.
-Guide pin 30 includes threaded end 28 with a D-shaped cross section, a
cylindrical shaft 70 having a conical tip 72, and a frusto-conical stop 74 at the
- junction of the cylindrical shaft 70 and threaded end 28. Threaded end 28 of guide
pin 30 is inserted through D-shaped aperture 66 in flange 54 until stop 74 engages top
surface 68 of flange 54. Threaded end 28 extends substantially perpendicularly from
board-engaging face 24 as shown, for example in Fig. 2. When threaded end 28 of
guide pin 30 is coupled to motherboard 14 using nut 36 as previously described, guide
pin 30 is electrically coupled to any contact immediately adjacent aperture 34 in-
motherboard 14. These contacts, if they exist, may be connected to power circuitry,
ground circuitry, or static discharge circuitry. Thus depending on the configuration of
motherboard 14, guide pin 30 may serve as a power contact, a ground contact, or a

-static discharge contact, as well as serve its main function of providing guidance to
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facilitate proper connectiq_r}_ of motherboard component 12 to daughtercard component

In the illustrated embodiment, each power contact 50 is identically
configured as shown, for example, in Fig. 5. Each power contact 50 includes three
connection pins 26, a blade receptacle 76, and an internal current path 78 coupling
blade receptacle 76 to all three connection pins 26. Each power contact 50 is inserted
into a separate one of power contact cavities 58. After insertion, blade receptacle 76
is positioned to lie adjacent to blade-receiving slot 64 and connection pins 26 extend
substantially perpendicularly from board-engaging face 24. Blade receptacle 76
includes four cantilevered arms 80 arranged in opposing pairs to facilitate electrical
coupling of a blade inserted through blade-receiving slot 64 and between opposing
pairs of cantilevered arms 80 to connection pins 26. Each of the four power contacts
50 is electrically insulated from the others by dividing walls 60.

Referring to Figs. 3 and 5, daughtercard component 16 of connector 10
is illustrated. Daughtercard component 16 includes housing 22, guide pin contact 82,
and four power blades 84a, 84b. Housing 22 of daughtercard component 16 is formed
of electrically insulating material and includes a body 86, a boss 88 extending from
body 86, and a flange 90 extending from body 86. Body 86, boss 88, and flange 90
define a box-shaped recess 92 sized to receive box-shaped portion 52 of motherboard
component 12 of connector 10, as shown for example, in Fig. 1. Body 86 includes a
card-engaging surface 38 formed to include two slots 94 separated by dividing wall 96
formed therein. Slots 94 are in communication with blade-receiving cavities
(obscured) extending from openings (obscured) in top surface 44 of daughtercard
component 16, through body 86 to four blade slots 98 formed in downwardly facing
surface 100 of recess 92. Body 86 is also formed to include a rectangular aperture
102 extending from rectangular opening 104 formed in top surface 44 through body
86 and boss 88 to circular opening 106 formed in bottom surface 108 of boss 88.
Rectangular aperture 102 is separated from blade receiving cavities by an insulating
wall (obscured).

Blade slots 98 in downwardly facing surface 100 are configured so that
blades extending therethrough will also extend through blade-receiving slots 64 in top
surface 62 of box-shaped portion 52 of motherboard component 12 when i)ox-shaped
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portion 52 is received in recess 92 and motherboard component 12 is mated to
daughtercard component 16. Circular opening 106 in bottom surface 108 is sized and
arranged to receive guide pin 30 when motherboard component 12 is mated to
daughtercard component 16. - Frustoconical stop 74 engages walls of circular opening
during mating to center cylindri;ﬁal shaft 70 of guide pin 30 within rectangular

" aperture 102 of daughtercard cOmpohent 16. _

Guide pin contaci 82 includes three contact pins 46, a guide pin
receptacle 110, and an internal current path 112 coupling guide pin receptacle 110 to
all three connection pins 46. Guide pin receptacle 110 i_hcludes three cantilevered
arms 114, two of which are in form an opposing péir to facilitate electrical coupling of
guide pin 30 to contact pins 46. ;Cantileve.:"ed arms 114 are arranged to be received in
rectangular aperture 102 of body 86. When guide pin 30 is inserted through circular
opening 106 and into rectangular aperture 102 during mating of motherboard
component 12 to daughtercard component 16, conical tip 72 of guide pin 30 urges
cantilevered arms 114 of guide i)in receptacle 110 apart so that cantilevered arms 114
slide along cylindrical body 70 ;)f guide pin 30 to provide electrical contact between
guide pin 30 and guide pin contact 82. In the illustrated _émbodiment, internal current
path 112 extends perpendicularly from gnide pih_ receptacle 110 to connection pins 46.
Internal current path 112 is recténgularly shaped and covers openings (obscured) in
top surface 44 of body 86, as shown, for example in Figs. 1 and 3. Depending on the
configuration of motherboard 14, guide pin 30 may serve as a power contact, a ground
contact, or a static discharge coﬁtact. Since guide pin contact 82 is electrically
coupled to guide pin 30 when motherbo,ar& component 12 and daughtercard
component 16 of connector 10 are mated, connection pins 46 may be coupled to
appropriate ground, power, or static discharge circuitry on daughter card 18.

In the illustrated embodiment, twoconﬁguratipns of power blades 84a,
84b are illustrated, for example, in Fig. S. Each power blade 84a, 84b includes a
plurality of connection pins 40, a blade 116, and an internal current path 118
coupling blade 116 to all of the connection pins 26. Power blade 84a includes two
connection pins 26 and power blade 84b includes four connection pins 26 in the
illustrated embodiment. One of each configuration of power blades 84a, 84b is

inserted into a separate one of power contact cavities so that blade 116 extends
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through blade slot 98 and connectlon pins 40 extend substanually perpendxcularly

R

from board-engaging face 3 i

When motherboard component 12 is mated to daughtercard component
16, guide pin 30 is received in circular opening 106 in bottom surface 108 of
daughtercard component 16 and frustoconical stop 74 engages walls of circular
opening 106 to center cylindrical shaft 70 of guide pin 30 within rectangular aperture
102 of daughtercard component 16. Each blade 116 of daughtercard component 16 is
received through blade-receiving slot 64 of motherboard component 12 and engages
the blade receptacle 76 located adjacent thereto. Thus, connecting pins 40 of
daughtercard component 16 are coupled to corresponding connecting pins 26 of
motherboard component 12. A power source is electrically connected through
circuitry on the motherboard 14 adjacent to through holes 32 to pins 26. Since pins
26 are coupled to pins 40 as previously described when motherboard component 12 is
mated to daughtercard component 16, 'pins 40 are also coupled to power source.
Circuitry on daughtercard 18 coupling through holes 42 and a power using component
can then provide power to the power using component.

Connector 10 is configured as an inverse right angle connector
providing guidance and power. Connector 10 is considered an inverse connector
because the female receptacles 76 in the motherboard component 12 are coupled to
the power s_upply. Thus the “hot” electrical contacts, i.e. the blade receptacles 76, are
insulated against contact by a user during hot swapping. While the invention is
described with reference to a right angle connector, it is to be understood that the
scope of the invention should not be limited to that specific configuration of
connector.

_ Although the invention has been described in detail with reference to a
certain preferred embodiment, variations and modifications exist within the scope and

spirit of the present invention as described and defined in the following claims.
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1. An electrical connector for coupling a motherboard having a
power supply to a daughter card having power 'c':'onsumi_ng 'cor'_nponents; the electrical
connector comprising: - ' '

a board portion having board contacts for coupling to the motherboard,
a guide pin, and electrical contacts electrically coupl'ed to the board contacts; and

a card portion configured to mate with the board portion, the card -
portion having card contacts for coupling to the daughter card, a ‘guide pin-receiving
aperture, and electrical contacts electrically coupled to the cafd contacts and
configured to couple to the electrical contacts of the board portion when the card
portion is mated to the bda.rd portion. | _

2. The electrical connector of claim 1 in which the guide pin is
adapted to be electrically and mechanically coupled to the motherboard.

3. The electrical connector of ¢laim 1 in which the board portion
includes a housing and a plurality of board contacts coupled to electrical contacts
attached to the housing in a configuration and the card portion includes a housing and
a plurality of card contacts coupled to electrical 'c.ontact's attached to the housing in a
mating configuration. _

4, The electrical connector of claim 3 wherein the electrical
contacts of the card porﬁon include blades and the electrical contacts of the board
portion include receptacles positioned adj acent slpts in the housing sized to receive
the blades. | |

5. The electrical connector of claim 4 wherein the housing of the
card portion includes a mating surface and the blades extend perpendicularly from the
mating surface. |

6. The electrical connector of claim 5 in which the guide pin is
adapted to be electrically and mechanically coupled to the motherboard.

7. The electrical connector of claim 6 in which the card portion
includes guide pin contact adjacent the guide pin-recéiving aperture positioned to

engage the guide pin when the guide pin is received in the guide pin-receiving

aperture. . -
- This Sheet Has Been'Replaced
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8.  Theelectrical connector of claim 3 in which the guide pin is
adapted to be electﬁcallj and mechanically coupled to the Hibtherboard.

9. The electricz_ﬂ connector of claim 8 in which the card portion
includes guide pin contact adjacent the guide pin-receiving aperture positioned to
engage the guide pin when the guide pin is received in the guide pin-receiving
aperture.

10.  An electrical connector for coupling a first board having power
consuming components to a second board having a power supply, the electrical
connector comprising:

a first board component having board contacts for coupling to the first
board, a first alignment portion, and electrical contacts electric.:ally coupled to the
board contacts; and

a second board component configured to mate with the first board
component, the second board component having board contacts for coupling to the
second board, electrical contacts electrically coupled to the board contacts and
configured to couple to the electrical contacts of the first board component when the
first and second board components are properly aligned and mated, and a second
alignment portion configured to mate with the first alignment poi'tion to properly
align the first and second board components for mating.

11.  The electrical connector of claim 10 wherein at least one of the
first and second alignment portions are configured to be mechanically and electrically
coupled to the first or second board respectively. |

12.  The electrical connector of claim 10 wherein one of the
electrical contacts of the first and second board components is a blade and the other of
the electrical contacts of the first and second components is a receptacle sized fo
receive the blade.

13.  The electrical connector of claim 12 wherein the first and
second board components include a plurality of such electrical contacts.

14.  The electrical connector of claim 13 wherein one of the first.
and second alignment portions is a guide pin and the other of the first and second

alignment portions is a guide pin-receiving receptacle.

“This Sheet Has Been Replaced
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15. = The electrical connector of claim 14 in which both the first and

second alignment portions are adapted to be mechanically and electrically coupled to
the first and second boards.

" This Sheet Has Been Replaced.




