(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
23 February 2006 (23.02.2006)

(10) International Publication Number

WO 2006/020677 A2

(51) International Patent Classification:
HOIR 13/648 (2006.01) HOIR 13/66 (2006.01)
HOIR 12/20 (2006.01) HOIR 12/16 (2006.01)

(21) International Application Number:
PCT/US2005/028348

(22) International Filing Date: 10 August 2005 (10.08.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/914,392 10 August 2004 (10.08.2004) US

(71) Applicant (for all designated States except US): NVIDIA
CORPORATION [US/US]; 2701 San Tomas Expressway,
Santa Clara, CA 95050 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): JATOU, Ross, F.
[US/US]; 547 Gettysburg Drive, San Jose, CA 95123 (US).
SHU, Charlie, J. [US/US]; 9108 S. Gale Ridge Road, San
Ramon, CA 94583 (US).

(74) Agents: SHERIDAN, James, A. et al.; 3040 Post Oak
Boulevard, Suite 1500, Baytown, Texas 77056 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, T, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: VGA CONNECTOR WITH INTEGRAL FILTER

208

208

006/020677 A2 | 000 0 00 O A

212

o (57) Abstract: An improved VGA connector that supports enhanced graphic performance by internally incorporating one or more

functions of fusing, filtering, shielding, and the controlling of signal line impendances. The improved VGA connector is dimension-
ally interchangeable with many aspects of standard VGA connectors, and use standard pin-outs that mate with mating connectors.
Integral DACs can be included to provide analog outputs.



10

15

20

25

WO 2006/020677 PCT/US2005/028348

VGA CONNECTOR WITH INTEGRAL FILTER

FIELD OF THE INVENTION

The present invention relates to computer connectors. More specifically, embodiments
of the present invention relate to VGA connectors that have integral electronic

components.

BACKGROUND OF THE INVENTION

Almost all personal computers use the same type of 15 pin display connector. Because
that connector was used in the original IBM VGA card it is often referred to simply as
the VGA connector. Since the VGA connector is so widely used it acts as a standard
that enables different graphic display electronics providers to provide equipment that

mate with displays from different display providers.

While the VGA connector has been very successful over the years, it has several
drawbacks that have become more important as displays and the computer systems
that drive them have advanced. First, the VGA connector is not particularly well suited
for high resolution video graphics systems. This is because the VGA connector does

not provide well defined and controlled impedance characteristics.

Yet another problem with VGA connectors is that video graphics systems that use VGA
connectors typically require extensive filtering of the signals passed via the VGA
connector pins. While this is not in itself a problem, éince different suppliers use filters
that have different performance characteristics, the "standard" provided by the VGA
connector is eroded by widely varying electronic interfaces. Even if two suppliers use
supposedly identical filters, one supplier may use higher quality components that
provide high quality filtering while the other supplier might use lesser quality
components that provide relatively poor filtering. Another problem is that the VGA
signals required shielding, but the standard VGA connector does not provide effective

signal shielding.

still another problem with using VGA connectors is that they do not support controlled

signal paths. For example, two different display card manufacturers might use different
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signal paths to traverse the distance between the video driver, typically a digital to

analog converter (DAC), and the VGA connector.

Uncontrolled variations in impedance characteristics, signal shielding, signal path
lengths, and VGA signal filters can be highly damaging to the quality reputations of
major device suppliers. For example, many different manufacturers might supply video
graphics cards that use graphical processor devices supplied by another company.
indeed, that company’s name is often prominently displayed in connection with the
card. Since poor VGA connectors, filters, and uncontrolled signal path lengths can
provide noticeably poor performance, the reputation of device suppliers can be harmed

by factors related to VGA connectors.

Therefore, an improved VGA connector would be beneficial. Even more beneficial
would be an improved VGA connector that provides signal shielding. Also beneficial
would be an improved VGA connector that provides internal electronics, such as
electronic filters and digital to analog converters. Such VGA connectors that also

support controlled analog signal path lengths would also be beneficial.

SUMMARY OF THE INVENTION

The principles of the present invention provide for an improved VGA connector.
Embodiments of the principles of the present invention provide for VGA connector
having enhanced graphic performance by internally incorporating one or more functions
of fusing, filtering, shielding, and controlling of signal line impendances. Embodiments
of the inventive VGA connector are dimensionally interchangeable with many aspects
of standard VGA connectors, and use standard pin-outs that mate with mating
connectors. At least some embodiments include integral DACs to provide analog

outputs.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the above recited features of the present invention can be
understood in detail, a more particular description of the invention, briefly summarized
above, may be had by reference to embodiments, some of which are illustrated in the
appended drawings. It is to be noted, however, that the appended drawings illustrate
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only typical embodiments of this invention and are therefore not to be considered

limiting of its scope, for the invention may admit to other equally effective embodiments.

Figure 1 is a perspective illustration of a VGA connector that is in accord with the

principles of the present invention;
Figure 2 is an exploded view of the VGA connector illustrated in Figure 1;

Figure 3 is a schematic depiction of a filter assembly that is internal to the VGA

connector illustrated in Figures 1 and 2;

Figure 4 is schematic depiction of a prior art DAC graphics driver and VGA connector

on a circuit board; and

Figure 5 is a schematic depiction of a VGA connector having an integral DAC driver on

a board that feeds digital signals to the DAC.

To facilitate understanding, identical reference numerals have been used, wherever

possible, to designate identical elements that are common to the figures.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The principles of the present invention provide for improved graphic performance using
an inventive VGA connector having internal support for one or more fusing, filtering,
shielding, and controlling impendances. While the inventive VGA connector is
beneficial in many respects, it is in many respects dimensionally interchangeable with
standard VGA connectors and pin-outs, and mates with mating connectors. At least

some embodiments include integral DACs to provide analog outputs.

For convenience, the standard VGA pinouts are provided below. Because of the pin-
outs are standardized, what follows does not discuss particular pins. Rather, what

follows discusses pins and connections in relation to power, logic signals, and analog

voltages.
Pin 1 Red output
Pin 2 Green out
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Pin 3 Blue out
Pin 4 Monitor ID 2 in
Pin 5 Ground
Pin 6 Red return
Pin7 Green return
Pin 8 Blue return
Pin 9 no pin
“"’I5in 10 Sync return
Pin 11 Monitor ID 0 in
Pin 12 Monitor ID 1 in
Pin 13 Horizontal Sync out
Pin 14 Vertical Sync out
Pin 15 reserved (monitor ID 3)

Some of the pins pass analog 0.7 voltages (Vp-p) at nominal 75 ohm loads, while

others operate at TTL levels.

Figure 1 illustrates a perspective view of a VGA connector 100 that is in accord with the
principles of the present invention. The VGA connector 100 includes a pin-retaining
molded assembly 102 that extends from a surrounding conductive shield. The
assembly 102 is partially covered by and extends into a conductive shroud 104 that
mates with the conductive shield 106. The assembly 102 and its relation to the
conductive shroud 104 is best shown in Figure 2. The VGA connector includes pins
108 for mounting on a circuit board. The VGA connector 100 also includes screw
threads 110 for receiving a mating male connector's retaining screws. The shield 106
and the shroud 104 provide electrostatic shielding and physical protection for the
various components within the VGA connector 100. It should be noted that the pattern
of the pins 108, the locations and dimensions of the screw threads, and the physical
dimensions and locations of the assembly 102 and the shroud 104 are the same as
similar structures found in "standard" VGA connectors. Thus, the VGA connector 100

will mate with standard VGA male connectors.
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Figure 2 is an exploded view of the VGA connector 100. As shown, the shroud 104
includes holes 208 that align with apertures 210 in the shield 106. The screw threads
110 are part of a forked body 212 and, when the VGA connector is assembled, align
with the apertures 210 and the holes 208. The forked body 212 extends through slots
214 of a pin holder 230 that retains the pins 108. The forked body 212 is dimensioned
and located to match similar features in standard VGA connectors. When mounted on

a circuit board the forked body 212 aligns with circuit board mounting holes.

Referring now to Figures 1 and 2, extending into the assembly 102 are 15 female pins
220 that each has an elongated body that is bent at 90 degrees. The pins extend from
the assembly 102 to a circuit board 250. The circuit board 250 includes a plurality of
electronic components that form electronic filters for the pins and, in some
embodiments, include digital-to-analog converters (discussed subsequently). The
circuit board 250 also connects to the pins 108. While the foregoing has described a

circuit board 250, in practice any type of interconnect scheme can be used.

As previously noted, the VGA connector 100 is physically dimensioned in accord to the
standard VGA connector such that it mates to a standard VGA male connector.
However, the VGA connector 100 includes a non-standard circuit board 250, elongated
and bent female pins 220, the protective shield 106, and various electronic components

that are discussed below.

Figure 3 illustrates a schematic diagram of a filter assembly 300 that is mounted on the
circuit board 250. The purpose of the filter assembly 300 is to reduce electrical noise
and ringing, and to provide controlled impedances for signals that are output from the
female pins 220. The filter assembly 300 is comprised of three types of filters. The first
filter 310 filters the output power (5V). It includes an inductor and a capacitor that
connect to 5 volts through a fuse 312. The second type of filter 320 is used to filter
logic signals. That filter is comprised of a small resistor in series with an inductor, and
a capacitor to ground. That filter reduces ringing on the logic lines. The third type of
filter 330 filters the red, green and blue outputs which drive the external monitor. Each
of those outputs is typically produced by a digital to analog converter (DAC). The filters
330 are comprised of capacitive input pi-filter in parallel with a load resistor. Because
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of the relatively small size of the VGA connector 100, the various electronic

components are comprised of surface mounted devices.

While most, possibly all, applications will benefit by having filters within the VGA
connector 100, in some applications it may be beneficial to mount the digital-to-analog
converters which produce the red, blue and green outputs within the VGA connector
100. One reason to do this is to equalize and/or reduce the signal path lengths of the
analog signals, and thus improve performance. For example, Figure 4 illustrates a
generic prior art layout 400 for producing analog color signals. The prior art system
100 includes a prior art VGA connector 402 and a digital analog converter 404 that are
both mounted on a graphics card 401. The digital-to-analog converter 404 receives its
digital input from a digital driver 406. The digital-to-analog converter 404 sends its
output on a line 408 that runs to the VGA connector 402, and from there, to a video
monitor. The length of the line 408 is not standardized. Furthermore, since three
different digital-to-analog converters 404, one for each color, are required, three
different lengths 408 can exist on the same graphics card 401. Itis beneficial to reduce

the length of the lines 408 and/or to equalize them.

Figure 5 illustrates a graphics layout 500 that is in accord with the principles of the
present invention. That layout 500 includes a printed circuit board 501 and a VGA
connector 502, which is very similar to the VGA connector 100 except the VGA
connector 502 includes at least one (preferably all) digital-to-analog converters 404 on
the circuit board 250. The output of the digital-to-analog converter 404 is on a line 508,
which can be very short. Furthermore, the digital signals from the digital driver 406,
which are not particularly susceptible to noise, can be routed across the board 501 at

the convenience of the circuit board layout engineer.

While the foregoing is directed to embodiments of the present invention, other and
further embodiments of the invention may be devised without departing from the basic

scope thereof, and the scope thereof is determined by the claims that follow.
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Claims:

1. A video graphics connector, comprising:

a plurality of elongated pins;

a pin retaining structure for retaining the elongated pins;

a conductive shroud; and

a conductive shield;

wherein the conductive shroud and the conductive conducive shield provide
electrostatic shielding; and

wherein the video graphic connector is dimensioned to mate with standard video

graphics mating connectors.

2. The video graphics connector of claim 1, further including an interconnect
scheme internal to the video graphics connector and a plurality of connector pins,
wherein the interconnect scheme provides electrical connections between the plurality

of elongated pins and the connector pins.

3. The video graphics connector of claim 2, wherein the interconnect scheme

includes a fused power line filter for fusing and filtering output power.

4. The video graphics connector of claim 2, wherein the interconnect scheme

includes an analog signal filter for filtering an analog output.

5. The video graphics connector of claim 2, wherein the interconnect scheme

includes a logic filter for filtering a logic signal.

6. The video graphics connector of claim 2, wherein the interconnect scheme

includes a digital to analog converter for providing an analog output.

7. A video graphics connector, comprising:

a shield forming an interior space;

a molded assembly that extends from said shield, said molded assembly having
elongated female pins, each having a bend within said interior space;
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a shroud that extends over portions of said molded assembly that extend past
said shield;

a plurality of board connectors that extend from said shield; and

an interconnect scheme in said interior space, said interconnect scheme for
providing electrical connections between a plurality of said female connectors and said

board connectors.

8. The video graphics connector of claim 7, further including a forked screw thread
structure have screw threads that are located in said interior space;

wherein said shield and said shroud include screw openings that align with said
screw threads,

wherein said forked screw thread structure partially extends out of said shield to
enable attachment to an external structure; and

wherein the video graphic connector is dimensioned to mate with standard video

graphics mating connectors.

9. The video graphics connector of claim 7,wherein said shroud and said shield

provide electrostatic shielding.

10. The video graphics connector of claim 7, wherein said interconnect scheme

includes a fused power line filter for fusing and filtering output power.

11.  The video graphics connector of claim 7, wherein said interconnect scheme

includes an analog signal filter for filtering an analog output.

12. The video graphics connector of claim 7, wherein said interconnect scheme

includes a logic filter for filtering a logic signal.

13. The video graphics connector of claim 7, wherein said interconnect scheme

includes a digital to analog converter for providing an analog output.

14.  Avideo graphics card assembly, comprising:
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a graphics card;

a logic device on said graphics card, said logic device for providing logic signals;
and

a VGA connector on said graphics card, said VGA connector comprising:

a shield forming an interior space;

a molded assembly that extends from said shield, said molded assembly
having a plurality of elongated female pins, each having a bend within said interior
space,

a shroud that extends over portions of said molded assembly that extend
from said shield;

a plurality of board connectors that extend through said shield;

an interconnect scheme in said interior space, said interconnect scheme
for providing electrical connections between a plurality of said female connectors and
said board connectors; and

a digital to analog converter on said interconnect scheme;

wherein said logic signals operatively pass from said logic device, through
at least one connector of said plurality of board connectors, to said digital to analog
converter; and

wherein said digital to analog converter converts said logic signals into an

analog voltage that is applied to one of the elongated female pin.

15.  The video graphics card assembly of claim 14, wherein said shroud and said

shield provide electrostatic shielding.

16. The video graphics card assembly of claim 14, wherein said interconnect

scheme includes a fused power line filter for fusing and filtering output power.

17. The video graphics card assembly of claim 14, wherein said interconnect

scheme includes an analog signal filter for filtering an analog output.

18. The video graphics card assembly of claim 14, wherein said interconnect

scheme includes a logic filter for filtering the logic signal.
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19.  The video graphics card assembly of claim 14, further including a forked screw
thread structure have screw threads that are located in said interior space;
wherein said shield and said shroud include screw openings that align with said

screw threads,
wherein said forked screw thread structure partially extends out of said shield

and attaches said VGA connector to said graphics card; and
wherein the VGA connector is dimensioned to mate with standard video graphics

mating connectors.
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