
HIGH SPEED, HIGH SIGNAL INTEGRITY ELECTRICAL CONNECTORS FIELD OF THE
INVENTION [0001] Generally, the invention relates to the field of
electrical connectors. More particularly, the invention relates to
input/output ("I/O") connectors that provide impedancecontrolled,
high-speed, low-interference communications between a computer, for
example, and an external device, such as a printer, scanner, or the like.
BACKGROUND OF THE INVENTION [0002] Input/output (I/O) cable connectors may
be used for electrically connecting a computer with an external component,
such as a printer, scanner, or the like. [0003] Some such connectors
include one or more terminal trays that include respective linear arrays of
electrical contacts. The electrical contacts may be signal contacts, ground
contacts, or a combination of signal and ground contacts. Typically, a
plurality of such terminal trays are arranged relative to one another such
that a two-dimensional contact array is formed. Li such an arrangement, it
may be desirable to orient certain of the terminal trays in certain ways.
Failure to orient one or more trays in the desired way may result in the
manufacture of a faulty connector. It would be desirable, therefore, if
terminal trays were available that minimized or eliminated the possibility
of assembling the connector with a terminal tray in an undesired
orientation. [0004] Some such connectors include a printed circuit board
(PCB), such as an equalizer card, for example. Typically, each electrical
contact is soldered to a corresponding contact pad on the PCB. Such
soldering may be labor intensive and expensive. It would bedesirable,
therefore, if connectors were available wherein the PCB could be retained
witin me connector without the need for soldering the PCB to the contacts.
[0005] Some such connectors include interfaces to one or more cables. Such
cables typically include an electrical conductor encapsulated in a polymer
coating. It is often desirable to bundle a plurality of such cables
together, and to bundle them together in a manner that limits stress on the
cables. SUMMARY OF THE INVENTION [0006] The present invention includes an
electrical cable connector that includes two or more electrical contacts
attached to a first substrate, the two or more electrical contacts each 



defining an edge and a side wherein the two or more electrical contact are
positioned edge-to- edge to create edge coupling. A gap between edges of
the two or more electrical contacts is about 0.2 -0.7mm.Two adjacent
contacts of the two or more electrical contacts carry signals at a data
rate of 2-10 Gb/s or more. A second substrate with two or more electrical
contacts maybe positioned adjacent to the first substrate with a no shield
therebetween. The electrical contacts on both substrates define
differential signed pairs that are offset substrate to substrate. [0006]]
An electrical connector according to the invention may also include a
connector housing and a terminal tray received within an interior portion
of the connector defined by the housing. The terminal tray may include a
tray body made of an electrically insulating material. The tray body may
have a latch extending therefrom, and the connector housing may define a
latch receiving window. The latch and latch receiving window may be
disposed such that the latch engages the latch receiving window only when
the terminal tray is received in the housing in a preferred orientation.
[0007]] The terminal tray may include an electrically conductive contact
having a connector mating end that extends beyond an end of the tray body
and a board receiving end opposite the connector mating end. The board
receiving end of the contact may be adapted to receive a printed circuit
board and to exert sufficient pressure on the printed circuit board to
retain the printed circuit board between the contact and the tray body.
[0008] The connector may also include first and second cables extending
through respective cable housings. The cables may be bundled by a band such
that respective portions of the cables are restrained from movement
relative to one another. The band may include a double-sided tape, which
may be adhered between a first side of the first cable and a first side of
the second cable, and may wrap around the cable housings. BRIEF DESCRIPTION
OF THE DRAWINGS'[0009] FIG. 1 depicts an example embodiment ot a connector
according to tne invention. [0010] FIGs. 2A and 2B depict cross-sectional
front and side views, respectively, of a face-plate. [0011] FIG. 3 depicts
an example embodiment of a connector according to the invention. 



[0012] FIGs. 4A and 4B depict perspective views of example embodiments of
terminal trays. [0013] FIG. 5 depicts an example embodiment of a printed
circuit board. [0014] FIGs. 6A and 6B depict exploded, cut-away views of
example embodiments of a printed circuit board with, respectively, a
terminal tray and cables. [0015] FIGs. 7A-7C depict an example embodiments
of terminal trays connected to cables. [0016] FIG. 8 is a partial view of
an example embodiment of a terminal tray and printed circuit board in
accordance with an aspect of the invention. [0017] FIGs. 9A and 9B depict
an example embodiment of a header connector in accordance with an aspect of
the invention. [0018] FIGs. 1OA and 1OB depict example embodiments of
cables. [0019] FIGs. 1IA and 1IB depict an example embodiment of a cable
bundle and strain relief system in accordance with an aspect the invention.
[0020] FIG. 12 depicts an example embodiment of a crimp sleeve support.
[0021] FIG. 13 depicts an example embodiment of a crimp ring. [0022] FIG.
14 depicts an example embodiment of a boot. [0023] FIG. 15 depicts an
example embodiment of a connector body in accordance with an aspect of the
invention. DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS [0024] FIG. 1
depicts an example embodiment of a connector 100 in accordance with the
invention. Connector 100 may enable a computer or other device to
communicate with an external component 1000, such as such as a printer or
scanner, for example. Connector 100 may be connected to a receptacle 510.
Receptacle 510 may be mounted on a face plate 500 of a computer, for
example, and may be electrically connected to a daughter card 520, for
example, internal to the computer. The daughter card 520 may be connected
to a mother board 530 internal to the computer by a high speed connector
540. High speed connector 540 may facilitate the propagation of signals at
speeds of approximately 2-10 Gb/s or higher with high signalintegrity';
Examples ot such a nigh Spg'ed connector are disclosed ana ciaimea in, ior
example, U.S. patent application no. 10/294,966, entitled "Cross Talk
Reduction And Impedance- 



Matching For High Speed Electrical Connectors," the disclosure of which is
incorporated herein by reference in its entirety. [0025] Connector 100 may
have a connector body 850. Connector body 850 may be cast or formed of two
halves, which may be identical and may be connected to one another via one
or more assembly screws 866. Connector body 850 may have a mount screw
holder 855 and alignment screws 860 aligned with a screw post 865 of face
plate 500. Alignment screw 860 may protrude beyond an end of connector 100
such that alignment screw 860 may be properly aligned with screw post 865
prior to connecting connector 100 to receptacle 510. hi this way, contacts
(not shown in FIG. 1) within connector 100 may not be damaged during the
connecting process. [0026] Receptacle 510 may also have a ground band 515
associated with an electrical ground such that when connector 100 is
connected to receptacle 510, connector body 850 electrically connects with
ground band 515. Receptacle 510 may include alignment features 516 to
facilitate alignment of connector 100 during the connecting process. [0027]
Connector 100 may also include a boot 800 that covers and protects a cable
bundle 900. Cable bundle 900 may connect to external component 1000. [0028]
FIG. 2A depicts a cross-sectional front view and FIG. 2B depicts a
crosssectional side view of an example embodiment of a face plate 500. Face
plate 500 may facilitate the physical and electrical connection of
connector 100 to a device such as a computer. Face plate 500 may have a
cut-out 520 of an appropriate size for mounting a receptacle, such as
receptacle 510 described in connection with FIG. 1. Faceplate 500 also may
have one or more screw posts 865 to receive mounting screws 860 of
connector 100. Face plate 500 maybe constructed of plastic or other
suitable material. [0029] FIG. 3 depicts a partial cut-away view of an
example embodiment of a connector 100 in accordance with the invention. For
clarity, connector 100 is shown in FIG. 3 with only one half 850a of the
connector body. Connector 100 may include one or more electrical contacts
250. Contacts 250 may be molded as part of or attached to terminal trays
200. Printed circuit boards (PCBs) 300 may also be attached to terminal
trays 200. Contacts 250 may be electrically connected to PCBs 300. Cable
wires 920 may also be electrically connected to 



PCBs 300. hi this way PCBs 300 may electrically connect contacts 250 to
cable wires 920. hi an alternative embodiment, respective contacts 250 and
cable wires 920 may be electrically connected directly, without use of PCBs
300.[0U3UJ Terminal tfays~20u may be at least partially housed in an
interior ot a connector header 400. Terminal trays 200 may be secured in
connector header 400 through use of polarized latch windows 410. Connector
body 850 may have a mount screw 860 for mounting connector 100 to
receptacle 510. [0031] Connector 100 may also include cable wires 920
located within cables 910. Cables 910 may be held in a cable bundle 900 in
part by a crimp sleeve 750 and crimp sleeve support 700. A braid 600 may
electrically connect a braid shield (not shown in FIG. 3) of cables 910 to
crimp sleeve 750. Crimp sleeve 750 may be deformed after placement on crimp
sleeve support 700 to aid in holding cable bundle 900 and preventing cables
910 from relative movement within connector body 850 when cable bundle 900
located outside of connector body 850 is moved. Crimp sleeve 750 also may
have a ground contact 755 that electrically connects with connector body
850 when the two halves 850a of connector body 850 are attached to
connector 100. The two halves 850a of connector body 850 may be identical
and may be connected through use of an assembly screw 866. Connector 100
may also include a boot 800 that attaches to crimp sleeve support 700 and
protects cable bundle 900 in the vicinity of connector body 850. [0032]
FIGs. 4A and 4B depict perspective views of example embodiments of terminal
trays 200. A terminal tray 200 may include one or more electrical contacts
250. Contacts 250 may be molded as part of terminal tray 200 or may be
attached to terminal tray 200. Contacts 250 may be signal contacts 250a or
ground contacts 250b. Signal contacts 250a may function as differential
signal pairs, or may be single-ended signal conductors. FIGs. 4A and 4B
show ground contacts 250b that are longer than signal contacts 250a so that
the ground contacts 250b electrically connect with receptacle 510 before
signal contacts 250a during the connecting process. It should be noted,
however, that ground contacts 250b may be of a length equal to or shorter
than signal contacts 250a. Terminal tray 200 may include latches 210.
Latches 210 may correspond to polarized latch windows 410 of connector
header 400. [0033] Terminal tray 200 may also include a press-fit pin 220
corresponding to a press 



fit hole on PCB 300 (not shown in FIGs. 4A and 4B) to facilitate attaching
PCB 300 to terminal tray 200 in a desired location. Terminal tray 200 may
include one or more cable dividers 230. Cable dividers 230 may be molded as
part of terminal tray 200 and may aid in maintaining the alignment of
cables 910. Terminal tray 200 may be constructed of plastic or similar
material. [0034] FIG. 4A depicts a first embodiment of contacts 250,
wherein an end 225 of each contact 250 may be bent into a "scoop" or "U"
shape. The "scoop" or "U" shape enables PCB 300 to slide underneath
contacts 250 and enables contacts 250 to electrically connect to PCB
300from downward p egsfre exerfed"*b;f contacts 250 on CB 3UU. Contacts
Umay De resilient and, accordingly, exert a spring force on the PCB. The
amount of pressure contacts 250 exert on PCB 300 may be increased by
shortening the distance contacts 250 extend beyond bar 240, which acts as a
fulcrum. Likewise, the amount of pressure contacts 250 exert on PCB 300 may
be decreased by lengthening the distance contacts 250 extend beyond bar
240. In this way, soldering contacts 250 to PCB 300 is not necessary.
Additionally, unsoldering contacts from PCB 300 to perform maintenance on
connector 100 is also not necessary. With the use of the embodiment of FIG.
4A, PCB 300 and terminal tray may b e disconnected by pulling PCB 300 away
from contacts 250. [0035] FIG. 4B depicts an alternative embodiment of
contacts 250, wherein each contact 250 has a solder slot 235 near the end
225 of contacts 250 that extend over terminal tray 200. Solder slots 235
may facilitate the soldering of contacts 250 to PCB 300. [0036] FIG. 5
depicts an example embodiment of a PCB 300. PCB 300 may be, for example, an
equalizer card that may equalize signal propagation time of signals through
connector 100. It should b e understood, however, that PCB 300 may b e used
for other purposes as well. PCB 300 may include terminal contact pads 350
to electrically connect PCB 300 to electrical contacts 250. Such connection
may be by soldering or by contact pressure as described above with regard
to FIGs. 4A and 4B. Additionally, any other suitable means for electrically
connecting contact pads 350 to contacts 250 may be used. PCB 300 may also
include cable wire contact pads 320 for electrically connecting PCB 300
with cable wires 920. PCB 300 may include press-fit hole 330 to facilitate
physical connection of PCB 300 to terminal tray 200 by aligning press fit
hole 330 with press fit pin 220 on terminal tray 200. [0037] PCB 300 may
also include one or more assembly control slots 360. Assembly 



control slots 360 may be slots in PCB 300 that align with corresponding
location keys (not shown) in terminal tray 200. Assembly control slots 360
may facilitate, along with press-fit hole 330, attachment of PCB 300 to
terminal tray 200 in a desired location. [0038] FIGs. 6A and 6B depict
exploded, cut-away views of a PCB 300, respectively, with terminal tray 200
without contacts 250, and with cables 210 and cable wires 220. In FIG. 6A,
location keys 260 on terminal tray 200 may align with assembly control
slots 350 on PCB 300 to facilitate attaching PCB 300 in a proper location
with a proper alignment to terminal tray 200. Additionally, ribs 270 on
terminal tray 200 may facilitate positioning PCB 300 on terminal tray 200
by providing a positive stop when sliding PCB 300 under contacts 250.
[0039] FIG. 6B depicts an example embodiment of cable dividers 230 on
terminal tray 200 with cables 910. Also, PCB 300 is depicted with cable
wires 920 connected. Cable dividers230 may ad minsiiitainmg proper
alignment and spacing ot cables y l u. A S snown m J UJ. , each of cables
910 comprises two differential signal cable wires 920a and a ground cable
wire 920b. It should be recognized, however, that cables 910 may carry
single-ended signals as well. FIG. 6B also depicts an example embodiment of
press fit pin 220 of terminal tray 200 through press fit hole 330 of PCB
300. [0040] FIGs. 7A-7C depict example embodiments of terminal trays 200
and electrical connection of contacts 250 to cable wires 920 of cables 910.
Signal contacts 250a may be connected to signal cable wires 920a, and
ground contacts 250b may be connected to ground cable wires 920b. Signal
cable wires 920a may form differential signal pairs or may be singleended
signal conductors. [0041] FIGs. 7A and 7B depict electrical connection of
contacts 250 to cable wires 920 through example embodiments of PCB 300 as
depicted in FIGs. 4A and 4B, respectively. As shown in FIG. 7A, PCB 300 may
be electrically connected to contacts 250 by physical pressure of contacts
250 on PCB 300. As shown in FIG. 7B, contacts 250 may be soldered to PCB
300 via solder slots 935. As shown in FIG. 7C, contacts 250 may be
electrically connected directly to cable wires 920, i.e., without the use
of a PCB. In such an embodiment, cable wires 920 may be soldered or
otherwise electrically connected to contacts 250. [0042] FIG. 8 is a
partial view of an example embodiment of a terminal tray 200 and PCB 300 in
accordance with an aspect of the invention. As shown, the respective ends
255 of 



each of contacts 250 may be bent into a "scoop" or "U" shape. As explained
in connection with FIG. 4A, contacts 250 maybe resilient and the "scoop" or
"U" shape enables PCB 300 to slide underneath contacts 250 and enables
contacts 250 to electrically connect to PCB 300 from the downward pressure
exerted by contacts 250 on PCB 300. Also as explained, contacts 250 exert
pressure on PCB 300 because contacts 250 are molded as part of terminal
tray 200 and because contact tray bar 240 prevents contacts 250 in vicinity
of bar 240 from moving as PCB 300 is slid underneath contacts 250. In this
way, soldering contacts 250 to PCB 300 is not necessary. [0043] FIG. 8 also
depicts location keys 260 on terminal tray 200. Locations keys 260 align
with assembly control slots 350 on PCB 300 to facilitate attaching PCB 300
in a proper location with a proper alignment to terminal tray 200. [0044]
FIGs. 9A and 9B depict, respectively, an example embodiment of a header
connector 400 and an end cross-sectional view of an example embodiment of
terminal trays 200. Header connector 400, shown in FIG. 9A, may house any
number of terminal trays 200. Header connector 200 may comprise a plurality
of walls 405, 406, and 407, for example, that define aninterior cavity.
Walls 405, 406, and 407 may be molded as one continuous piece or oterwise
connected to form a cube-shaped housing, for example. [0045] One or more
rails 415 may be molded as part of or otherwise connected to the inside of
walls 405. Rails 415 support terminal trays 200 in connector header 400.
Connector header 400 may include alignment slots 420 that align with
alignment features 516 on receptacle 510 (see FIG. 1). Connector header 400
may also include a window 430 to enable a grounding contact (not shown) on
connector body 850 to contact grounding band 515 of receptacle 510. [0046]
Connector header 400 may also include polarized latch windows 410 in walls
405. Polarized latch windows 410 may accept latches 210 of terminal trays
200. Additionally, polarized latch windows 410 may be located to ensure
terminal trays 200 are inserted properly into connector housing 400. [0047]
FIG. 9A depicts polarized latch windows 410 that may be located to receive
terminal trays 200 such that each terminal tray 200 is rotated 180 relative
to adjacent terminal trays 200. This aspect is further described in
connection with FIG. 9B. [0048] FIG. 9B depicts an end, cross-sectional
view of terminal trays 200 stacked adjacent each other. Bottom terminal
tray 200a may be oriented such that cable 910a is located 



to the far right of terminal tray 200, and a space 202 is located to the
left of cable 910a. Space 202 may align with a ground contact (not shown)
located on the opposite end of terminal tray 200. To the left of space 202
maybe cable 910b, with another space 203 to the left of cable 910b. Space
203 may align with another ground contact. This pattern of cables and
spaces may repeat with cables 910c and 91Od. Though four cables 910 per
terminal tray 200 are shown in FIG. 9B, it should be understood that any
number of cables may be used. Additionally, though cables 910 are shown
configured for transmitting differential signals, it should be understood
that some or all of cables 910 maybe configured for transmission of
single-ended signals as well. [0049] It should also be understood that
terminal tray 200b may be placed adjacent to terminal tray 200a such that
the pattern of cables 910 and spaces between cables 910 is reversed from
that of terminal tray 200a. For example terminal tray 200b may have space
206 to the far right with cable 91Oe placed to the left of space 206. This
reversal of the pattern of terminal tray 200a occurs when terminal tray
200b is rotated 180 relative to terminal tray 200a. Terminal tray 200c,
then, may have a similar orientation as terminal tray 200a, and terminal
tray 20Od may have a similar orientation as terminal tray 200b. This
reversal of the orientation of adjacent terminal trays 200 may continue for
all terminal trays located in connector header 400. [0050] Reversal of
orientation of successive terminal trays 200 may be desirable due to the
orientation of ground and signal contacts in receptacle 510. That is,
signal contacts 250a andground'contacts 25b may not align with tiie ground
ana signal contacts (not snownj oi receptacle 510 if successive terminal
trays are not rotated as described. It will be recognized that connector
200 may be adapted for other receptacle orientations as well. [0051]
Terminal trays 200 may include latches 210 to facilitate proper alignment
of terminal trays 200 in connector header 400. For example, a terminal tray
200 may have a latch 210a located approximately in the middle on the right
side of the terminal tray 200. Latch 210b, however, may be located toward
the top of the left side of terminal tray 200. Polarized latch windows 410
of connector header 400 may be located such that latches 210 may be aligned
with polarized latch windows 410 when terminal trays 200 are inserted with
a correct orientation into connector header 400. [0052] As shown, polarized
latch windows 410 of connector header 400 are shown to receive terminal
trays with the alignment described in connection with FIG. 9B. It should be



understood, however, that polarized latch windows 410 of connector header
400 may be placed in different locations in order to accept terminal trays
200 in varying orientations. The combination of the locations of latches
210 and polarized latch windows 410 aid in the production of connector 100.
Incorrect assembly may be avoided because terminal trays 200 may fit in
connector header 400 only if correctly aligned. [0053] FIGs. 1OA and 1OB
are perspective views of example embodiments of cables. FIG. 1OA depicts a
perspective view of an example embodiment of ribbon cable 914. FIG. 1OB
depicts a perspective view of round cable 916. Though connector 100 is
depicted throughout as having a ribbon cable 914, it should be understood
that a round cable 916 may be used instead. Cables 914 and 916 may have
multiple signal cable wires 920a and associated ground cable wires 920b.
Cable wires 920 may be silver plated copper or another suitable conductor.
Signal cable wires 920a may be surrounded by dielectric material 922, such
as flexible plastic, for example. For differential communications, signal
cable wires 920a may be paired together and associated with a ground cable
wire 920b. Signal cable wires 920a may be single-ended signal conductors.
[0054] Each pair of signal cable wires 920a and ground cable wire 920b may
be surrounded by a shield 924. Shield 924 may help prevent electric fields
associated with signal wire pairs from intepningling with such fields
associated with adjacent signal cable wire pairs. Such intermingling may
cause electrical interference, commonly referred to as cross talk, and thus
degrade signal integrity. Shield 924 may be constructed of aluminum-poly or
other suitable material. Cable wires 920 in cable 910 may be surrounded by
additional shields 926 and 928. Shields 926, 928 may prevent cross talk
between cables 910 in cable bundle 900. Foil shield 926may"be constructed
ot a thin layer ol aluminum or other smtaoie material raiasmeia z may be
constructed of a thicker layer of steel or other suitable material. Braid
shield 928, though optional, may be more desirable for higher-speed
communications. A cable jacket 930, which may be constructed of an
insulator such as plastic, may overlay shield 928. [0055] FIG. 1IA depicts
an exploded view of an example embodiment of a strain relief system 901 of
cable bundle 900. FIG. H B depicts a front cross sectional view of an
example embodiment of cable bundle 900 in accordance with the invention.
Connector 100 may have cable wires 920 located inside cables 910. Cables
910 may be held in cable bundle 900 in part 



by a strain relief band 650. Strain relief band 650 may hold cables 910 to
prevent cables 910 within cable bundle 900 from movement relative to cable
bundle 900 within connector body 850 when cable bundle 900 located outside
of connector body 850 is moved. [0056] FIG. 1IB depicts a front cross
sectional view of an example embodiment of cable bundle 900 and strain
relief band 650. Individual cable wires 920 are not shown in FIG. 1IB for
clarity. Cable bundle 900 includes cables 910 placed adjacent to one
another. Tape 905, with adhesive on two sides, commonly called double-sided
tape, may be used to prevent movement of individual cables 910 relative to
cable bundle 900. In one embodiment, tape 905 may be attached to one side
of cable 910a and wrapped around cable 910a in the direction of arrow 1. A
second cable 910b maybe placed adjacent to tape 905 wrapped around cable
910a. Tape 905 may then be wrapped around cable 9 1Ob in direction of arrow
2, which is opposite direction of arrow 1. This process may be continued
with successive cables 910. After tape 905 is wrapped around last cable of
bundle 900, tape 905 may be wrapped around bundle 900. Because each cable
may adhere to adjacent cables, and because tape may be wrapped around
bundle 900, movement of individual cable wires in bundle 900 in the
vicinity of strain relief band 650 may be minimized. [0057] A crimp sleeve
support 700 may further aid in preventing movement of individual cables 910
when placed around cable bundle 900 over strain relief band 650. Crimp
sleeve 750 may be placed on crimp sleeve support 700 and may be deformed by
a crimping tool (not shown) and compressed. Pressure created in deforming
crimp sleeve 750 on crimp sleeve support 700 may cause compression of split
housing 720 of crimp sleeve support 700. This compression may cause crimp
sleeve support 700 to likewise compress cable bundle 900 and strain relief
band 650, which may aid in preventing relative movement of individual
cables 910. Crimp sleeve support 700 may have assembly latch 705
corresponding to polarized latch windows 805 of boot 800. When connector
100 is assembled, latch 705 and polarized latch windows 805 may mate and
prevent boot 800 from slipping down cable 900. Boot 800 mayprotect "cable
bundle yuu fronr chafmg r other damage in tne lmmeaiaie vicnmy ui conneciui
body 850. [0058] A braid 600 may be attached to cable bundle 900 to
electrically connect cable braid shield 928 to crimp sleeve 750. Crimp
sleeve 750 may have ground contacts 755 that 



electrically connect to connector body 850 when connector body 850 is
attached to connector 100. Jackets 930 on exterior of and toward the end of
cable bundle 920 may be cut away to expose braid shield 928 (see FIGs. 1OA
and 10B). Braid 600 may surround cable bundle 900 and be in contact with
braid shield 928 of cables 910. Braid 600 may be held in place by a heat
shrink tube 675. Heat shrink tube 675 may be made of thermal plastic such
that, when in place and heated, heat shrink tube 675 contracts and holds
braid 600 in contact with braid shields 928 of cables 910. Braid 600 may be
placed on top of crimp sleeve support 700 such that notch 602 of braid 600
locates over rib 7 11 and plate 603 of braid 600 locates in between ribs
711 and 712 of crimp sleeve support 700. Crimp sleeve 750 maybe attached to
crimp sleeve support 700 in between ribs 711 and 712 and adjacent to plate
603 of braid 600. Braid 600 may be constructed of steel or any other
suitable metal. [0059] FIG. 12 is a perspective view of an example
embodiment of a crimp sleeve support 700. Crimp sleeve support 700 assists
in holding cable bundle 900 in connector body 850. Crimp sleeve support 700
may include a gripped or rough surface 710 and ribs 711, 712 to aid in
preventing movement of crimp sleeve 750 relative to connector body 850.
Crimp sleeve support 700 may include an interior crimp ring 725 that may
compress strain relief band 650 when crimp ring 750 is deformed.
Additionally, crimp sleeve support 700 may have a split housing 720 that
allows crimp sleeve support 700 to be compressed when crimp ring 750 is
deformed, and thereby may compress strain relief band 650 and cable bundle
900. This compression may aid in preventing movement of individual cables
910 located within connector body 850 relative to cable bundle 900 when
cable bundle 900 located outside of connector body 850 is moved. Crimp
sleeve support 700 may be constructed of a polymer substance or other
suitable material. [0060] FIG. 13 is a perspective view of an example
embodiment of a crimp ring 750. Crimp ring 750 may aid in minimizing
movement of cables 910 relative to cable bundle 900 and may maintain
placement of shield 600. Crimp ring 750 may also electrically connect
shield 600, and, therefore, shield braids 928 of cables 910, to connector
body 850. Crimp ring 750 may be placed over crimp sleeve support and
deformed, thereby compressing crimp sleeve support 700 and cable bundle 900
to prevent movement of individual cables 910 within connector body
850.Cnnlp g 7 U'May Include grounding contact / mat may eiectncaiiy connect
iu couneciur 



body 850. Crimp ring 750 may be constructed of sheet metal or other
suitable material. [0061] FIG. 14 is a perspective view of an example
embodiment of a boot 800. Boot 800 may protect cable bundle 900 from
chafing or other damage in the immediate vicinity of connector body 850.
Boot 800 may have latch window 805 that may receive latch 705 of crimp
sleeve support 700, thereby attaching boot 800 to connector 100. Boot 800
may be constructed of rubber or other suitable material. [0062] FIG. 15 is
a perspective view of an example embodiment of a connector body half 850a
in accordance with the invention. Connector body 850 may house strain
relief system 901 and may also enable attachment of connector 100 to a
computer or other device. Connector body may also facilitate connection of
braid shield 928 - through intervening connections by crimp sleeve 750 and
braid 600- of cables 910 with electrical ground of a computer or other
device. Connector body 850 may be constructed such that two identical
connector body halves 850a may be connected to form a complete body 850
surrounding connector 100. Connector body 850 may include orientation
control features or ribs 870 to press against and aid in preventing
movement of connector header 400 and strain relief system 901 relative to
connector 100. Connector body 850 may include a grounding contact 860 to
connect ground band 515 of receptacle 510 (see FIG. 1) when connector 100
is connected to a computer or other device. Connector body 850 may have
mount screw holder 855 for receiving an alignment screw that may mount
connector 100 to a computer or other device while aligning alignment screw
with screw post 825 (see FIG. 1). [0063] Each connector body half 850a may
have an assembly locking blade 875 and assembly locking slot 876 that may
enable connector body half 850a to be attached to another connector body
half. Assembly locking blade 875 may be "L" shaped and may interlock with a
corresponding assembly locking slot 876 after placing two connector body
halves together and sliding the assembly locking blades 875 to lock into
assembly locking slots 876. Connector body half 85Oa may have assembly
screw feature 865 to receive screws (not shown) and connect one connector
body half to a second connector body half. Connector body half 850a may
also include a housing 880 to restrain crimp sleeve support 700 from
movement relative of connector body 850. Connector body half 850a may be
constructed of die cast metal or similar material. 



[0064] It should be understood that even though numerous characteristics
and advantages of the present invention have been set forth in the
foregoing description, the disclosure is illustrative only and changes may
be made in detail within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in whichappended
clainls re expressed:  or example, tougn a connector according LO me
mvenuun nas been described herein in relation to connecting a computer or
device to an external component, the connector may also be used to connect
components internal to a computer. Additionally, though a PCB has been
described herein as being an equalizer card for equalizing signal
propagation times between conductors within the connector, it should be
understood that the PCB may be any type of device for improving the
characteristics of the connector or connection. Also contacts have been
described as being bent in a "scoop" or "U" shape by way of example only. A
contact may be bent in other ways as well.WMt is Claimed: 1. A terminal
tray for an electrical connector, the terminal tray comprising: a tray body
made of an electrically insulating material; and an electrically conductive
contact, said contact having a connector mating end that extends beyond an
end of the tray body and a board receiving end opposite the connector
mating end, wherein the board receiving end of the contact is adapted to
receive a printed circuit board and to exert sufficient pressure on the
printed circuit board to retain the printed circuit board between the
contact and the tray body. 2. The electrical connector of claim 1, wherein
the contact extends at least partially through the tray body. 3. The
electrical connector of claim 1, wherein the tray body is overmolded onto
the contact. 4. The electrical connector of claim 1, wherein the tray body
includes a tray bar that prevents the contact from moving while the printed
circuit board is being slid between the contact and the tray body. 5. The
electrical connector of claim 1, wherein the tray body includes a press-fit
pin extending therefrom, said press-fit pin being adapted to extend through
a complementary hole in the printed circuit board. 



6. The electrical connector of claim 1, wherein the tray body includes a
latch extending therefrom, said latch being adapted to engage a
complementary window in a connector header that is adapted to receive said
terminal tray in an interior thereof. 7. The electrical connector of claim
1, wherein the terminal tray has a location key extending therefrom, said
location key being adapted to align with a complementary slot in the
printed circuit board. 8. The electrical connector of claim 1, wherein the
terminal tray has a rib extending therefrom, said rib being adapted to stop
the printed circuit board from moving in a direction in which the circuit
board may be slid between the contact and the tray body.9. " "The
electrical connector ot claim 1, wherein trie contact is resilient ana is
aaapteu iu e n a spring force on the printed circuit board. 10. The
electrical connector of claim 1, wherein the board receiving end of the
contact is generally curved. 11. An electrical connector, comprising: a
connector header having a housing that defines an interior thereof, said
housing further defining a latch receiving window; and a terminal tray
received within the interior of the connector header, said terminal tray
comprising a tray body made of an electrically insulating material, and an
electrically conductive contact having a connector mating end that extends
beyond an end of the tray body, said tray body having a latch extending
therefrom, wherein the latch and latch receiving window are disposed such
that the latch engages the latch receiving window only when the terminal
tray is received in the housing in a preferred orientation. 12. The
electrical connector of claim 11, wherein the latch extends from a face of
the tray body, the face having a first end and a second end, the latch
disposed off-center between the ends of the face. 13. The electrical
connector of claim 12, further comprising a second latch extending from the
tray body, wherein said connector header housing further defines a second
latch receiving window, and the second latch and second latch receiving
window are disposed such that the second latch engages the second latch
receiving window only when the terminal tray is received 



in the housing in the preferred orientation. 14. The electrical connector
of claim 13, wherein the second latch extends from a second face of the
tray body, the second face having a first end and a second end, the second
latch being centered between the first end and the second end. 15. The
electrical connector of claim 11, comprising a second terminal tray
disposed within the interior of the housing, said second terminal tray
having a second latch extending from a body thereof, said second latch
engaging a second receiving window defined by said housing.16. "The
electrical connector o claim 1 , werem saia secon a iermmai nay is
uit>pubeu adjacent to the first terminal tray, and wherein said latches and
receiving windows are disposed such that the second terminal tray may be
received into the interior of said housing only in a second orientation
that is different from the first orientation. 17. The electrical connector
of claim 11, wherein said housing includes a tray receiving groove that
extends from the latch receiving window along an interior wall of the
housing. 18. An electrical connector, comprising: a first cable comprising
a first cable wire extending through a first cable housing; a second cable
comprising a second cable wire extending through a second cable housing;
and a double-sided tape adhered between a first side of the first cable and
a first side of the second cable to provide strain relief. 19. The
electrical connector of claim 18, wherein the double-sided tape wraps
around the first cable housing. 20. The electrical connector of claim 19,
wherein the double-sided tape wraps around the second cable housing. 2 1.
The electrical connector of claim 20, wherein the double-sided tape further
wraps around the first and second cable in combination. 22. The electrical
connector of claim 18, wherein each of the cables is a ribbon cable. 23.
The electrical connector of claim 18, wherein each of the cables is a round
cable. 24. An electrical connector, comprising: a first cable comprising a
first cable wire extending through a first cable housing; and a second
cable comprising a second cable wire extending through a second cable
housing, 



wherein the cables are bundled by a band such that respective portions of
the cables are restrained from movement relative to one another.25. " The
electrical connector  claim 24, wherein tile banacompnses aouoie-siaeu iape
wrapped around each cable individually and around both cables in
combination. 26. The electrical connector of claim 24, further comprising a
sleeve having an interior ring, wherein the sleeve surrounds the band such
that the interior ring compresses the band. 27. The electrical connector of
claim 26, wherein the sleeve comprises an exterior rib that prevents
relative movement of the sleeve within the connector. 28. The electrical
connector of claim 24, wherein the cables in combination are surrounded at
least in part by an electrical ground. 29. The electrical connector of
claim 28, wherein the electrical ground is electrically connected to a
connector body surrounding the connector. 30. An electrical cable connector
comprising: two or more electrical contacts attached to a first substrate,
the two or more electrical contacts each defining an edge and a longer side
wherein the two or more electrical contact are positioned edge - to-edge.
31. The electrical cable connector of claim 30 wherein a gap between edges
of the two or more electrical contacts is about 0.2 -0.7mm. 32. The
electrical cable connector of claim 30, wherein two adjacent contacts of
the two or more electrical contacts carry signals at a data rate of 2-10
Gb/s or more. 33. The electrical cable connector of claim 30, further
comprising a second substrate with two or more electrical contact wherein
the first substrate and the second substrate are positioned side by side
with a no shield therebetween. 34. The electrical cable connector of claim
33 wherein the electrical contacts on both substrates define differential
signed pairs that are offset substrate to substrate 


