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eer at the back of a modern
home-theater receiver, and
you’ll note a preponderance
of  analog-signal-carrying
connectors amid the pletho-
ra of plugs (Figure 1). RCA
jacks route low-level analog-
audio signals, and banana
plugs and binding posts handle postam-
plification connections to speakers. RCA
jacks also tackle video duties: one for each
composite-video output and three for each
higher-quality-component video bus, with
S-Video an intermediary-quality and -com-
plexity option (Reference 1). RGB video
comes in a variety of plug flavors: RCA, RE
and nine- and 15-pin versions, along with a
variety of more proprietary alternatives.

Peer closely at the bottom two rows of
the AVR-5805 back panel, however, and
you’ll notice that Denon is also embrac-
ing the digital-audio future. RCA jacks can
also handle S/PDIF (Sony/Philips digital-
interface) bit streams, as can optical-fiber
plugs. Both proprietary Denon Link and in-
dustry-standard Ethernet RJ-45 intercon-
nects tackle networked audio, as does IEEE-
1394—that is, FireWire (Reference 2).
Wires are no longer absolutely necessary,
of course; a burgeoning number of wireless
schemes are also contending for your next-
generation design consideration (see side-
bar “More at EDN.com”). And, for video,
direct your attention to the DVI (Digital
Visual Interface) and HDMI (high-defini-
tion-multimedia-interface) plugs on the re-
ceiver back panel’s top row.

Before reading more about DVI and
HDMI, first consider a “bigger picture”
question: Why is the analog-to-digital con-
version happening? The answer begins with
multimedia sources; audio historically has
come from cassette tapes and LP records,
but its primary starting places nowadays
are optical discs and both downloaded and
streamed varieties of Internet-housed bi-
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nary files (references 3 and 4). Optical
discs, along with digital bit streams over
terrestrial antenna, cable, DSL (digital-
subscriber-line), and satellite links, are
also common video sources, and all of
them replace earlier generation con-
tent, such as analog broadcasts and vid-
eotapes (Reference 5).

Next, look at the other end of the dis-
tribution chain, the last step or few be-
fore the content reaches your eyes and
ears. The processes that generate sound
waves and photons are inherently ana-
log, but, for audio, EDN has extensively
covered the emergence of Class D digi-
tal amplifiers for driving the transduc-
ers (Reference 6). And, for video, dig-
ital-centric alternatives, such as DLP
(digital-light-processing), LCD, LCOS
(liquid-crystal-on-silicon), and plasma
technology are replacing analog CRTs,
which are fading from prominence (ref-
erences 7 and 8).

Now, consider the multistep process
that audio and video traverse between
their source and their destination. Digi-
tal-domain processing—resampling, re-
sizing, mixing, format transcoding, and
other tasks—can by itself induce po-
tentially detectable quality-degrading
transformations to your system’s multi-
media material. Eliminating unneces-
sary additional digital-to-analog and an-
alog-to-digital conversions not only po-
tentially reduces system cost, but also
keeps the source content in as pristine
condition as possible before reaching
its ultimate endpoint: you. Analog con-
tent is also subject to degradation from
its transmission medium, due to such
factors as cable-impedance attenuation
and imperfect load-impedance match-
ing, and from its operating environ-
ment due to EMI coupling. And it’s dif-
ficult to multiplex multiple analog sig-
nals on a single wire in an interference-
free fashion; the multiplexing process is
simpler in the digital domain.

One other important digital “advan-
tage,” at least to some folks, bears men-
tioning: Media-content rights-hold-
ers have struggled for years and are still
struggling to copy-protect analog con-
tent, most notably through technolo-
gies such as Macrovision. Digital-do-
main material is much more straightfor-
ward to encrypt. This lockdown plugs
the perceived Achilles’ heel intercon-
nection between video source and dis-
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AT A GLANCE

B Digital interfaces deliver
numerous potential advantages
over analog predecessors.

Bl Content owners extol DRM (digi-
tal-rights management); end users
are less enthusiastic about it.

Bl DVI (Digital Visual Interface)
was in many respects ahead of its
time and has not displaced analog
connections to the degree that its
developers originally envisioned.

El HDMI (high-definition multimedia
interface), a DVI descendant, has
achieved widespread adoption,
fueled by the large amount of multi-
media content end users consume
in living rooms and the perceived
need for DRM of that content.

Bl DisplayPort has so far been an
underperformer, but Intel's rumored
support may yet jump-start it.

play, thereby controlling such factors as
who accesses it, how many times they
can access it, how long they have to
first access it and how long thereafter,
with what quality they can listen to and
view it, and whether they can make a
copy of it and, if so, how many copies
and with what quality level.

DRM (digital-rights management)
also more readily lends itself to several
ideal characteristics of a content-con-
trol system: renewability, revocability,

and upgradability (Reference 9). And,
when DRM breaches inevitably occur,
digital-domain watermarking identifies
the source of the infringement, speed-
ing prosecution. Yet, as you’ll see as
you read on, DRM flaws are at the root
of the problems many end users have
when they try to use modern consum-
er-electronics devices. When a digital-
interconnect scheme not only results in
restricted media access compared with
its “fair-use” analog predecessor, but al-
so spawns more usage glitches than this
precursor, consumer backlash is inevi-

table.

DVI: THE DIGITAL DEBUTANTE

When Intel announced the forma-
tion of the DDWG (Digital Display
Working Group) at the fall 1998 De-
veloper Forum, the company put the
stamp of approval on an interface tech-
nology, DVI, which Silicon Image had
been promoting for several years as the
TMDS (transition-minimized-differen-
tial-signaling)-based PanelLink topol-
ogy. At the time, DVI wasn’t the only
game in town; in fact, the VESA (Vid-
eo Electronics Standards Association)
was championing two other TMDS-
based approaches: P&D (plug and dis-
play) and DFP (digital flat panel). Ap-
ple’s ADC (Apple Display Connector)
was also TMDS-derived, but the con-
nector and cabling additionally carried
USB and display power buses. National
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Figure 1 The bewildering array of back-panel connectors on this Denon receiver illus-
trates the appeal of digital-enabled consolidation.
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ferential signaling). CONTROL/STATUS TMDS CLOCK CHANNEL CONTROL/STATUS
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: EXTENDED-DISPLAY-
swung ,‘ndPStrY momentum IDENTIFICATION-DATA ROM
in DVI’s direction, however,
and the alternative approach-
i DISPLAY-DATA)CHANNEL BIDIRECTIONAL
es faded from prominence. CONTROLISTIUS
OpenLD], for example, saw its
most visible success with Sili- HIGH-LEVEL
DEVICE CONTROL CE)CONTROL

con Graphics’ 1600SW LCD,
which touted then-leading-
edge features, such as a 17-in.-
wide screen, 1600X 1024-pixel
resolution, a 350-to-1 contrast
ratio, and a 0.23-mm (110-
dpi) dot pitch. However, only
three graphics cards, from 3Dlabs, For-
mac, and now-defunct Number Nine,
natively supported its OpenLDI inter-
connect. QOut of necessity, SGI devel-
oped a MultiLink adapter that trans-
lated OpenLDI to the more common
VGA (analog) and DVI (digital) proto-
cols. And, whereas P&D was conceptu-
ally similar to DVI, VESA attempted to
comprehend not only analog and digi-
tal video, but also USB and IEEE 1394
(FireWire)-tethered peripherals, such as
mice, keyboards, printers, and audio de-
vices. The DDWG instead used this ad-

ditional connector real estate to imple-
ment an optional second parallel DVI
link, thereby supporting higher resolu-
tion displays.

At the time it unveiled its support
of DVI, Intel had a long and general-
ly successful legacy of driving de fac-
to standards, such as PCI (Peripher-
al Component Interconnect) and PC-
MCIA (Personal Computer Memory
Card International Association), in-
to the marketplace. Rigid compliance
testing and periodic industry “plug-
fests” were key factors in that success.

TABLE 1 HDMI ITERATIONS

Specification
version

1.0 December 2002
11 June 2004
12 August 2005

Release date

Additions

Initial release
 Added DVD-Audio support
Added SACD (super-audio-compact disc)-support;

1.2a

1.3
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eliminated connector and RGB-color-space restrictions
to satisfy PC-industry needs; required displays to sup-
port future low-voltage, ac-coupled sources

Fully specified the CEC (Consumer Electronics Con-
trol) protocol and testing procedures, improved cable
and connector testing and verification procedures,
established a certified connector list

Higher link bandwidth (thereby enabling features such
as higher resolutions, higher frame rates, greater color
depths, and an expanded color gamut), transport
support for Dolby TrueHD and DTS-HD Master Audio
lossless audio formats, support for lip-synch correction,
mini connector

Figure 2 DVI dedicates a twisted-pair link to red, green, blue, and clock signals; the HDMI follow-
on incorporates support for audio, remote control, and other enhancements.

However, the development of DVI
lacked a similar formal compatibility-
validation process, an omission that
was to its detriment. (Intel didn’t de-
velop DVI and therefore had less con-
trol over it, which may partially ex-
plain this omission.) DVI runs at a
165-MHz maximum clock speed with
a 10-bit-per-clock transfer rate. Af-
ter comprehending 8B/10B encoding
and the eight-wire (four-twisted-pair)
bundle per link (red, green, blue, and
clock), this clock frequency translates
to a peak single-link bandwidth of 3.96
Gbps and peak single-link resolution
of 19201200 pixels (24-bit color, 60
frames/sec) (Figure 2). However, some
silicon suppliers, particularly those that
attempted to integrate a DVI transceiv-
er within a larger piece of silicon, such
as a graphics chip, were unable to meet
the 165-MHz design target. (DVI’s I’C-
based DDC (display-data-channel) bus
is the means by which graphics chips
and displays communicate their re-
spective capabilities and limitations
to each other.) And neither video-
output devices nor displays common-
ly supported the dual-link DVI imple-
mentation, delivering as much as 7.92
Gbps of bandwidth and 2560X1600-
pixel resolution.

Design difficulty led to another DVI
shortcoming—this one more financial
in nature. In exchange for Intel’s bless-



ing, Silicon Image vowed to offer up its
fundamental technology patents in a
royalty-free fashion. However, the com-
pany retained control over its DVI im-
plementation patents, and Silicon Image
thereby obtained a lucrative revenue
stream not only from other companies
that bought its DVI chips, but also from
those whose DVI-circuit designs over-
lapped its own. Adding to the industry
angst over DVI was the fact that Intel
was an investor in Silicon Image; a por-
tion of Silicon Image’s DVI-related in-
come, therefore, ended up bolstering
Intel’s coffers.

When DVI entered the market, it
faced a substantial legacy inventory
of VGA-only displays in users’ hands.
Graphics cards might add DVI support,
but, at least in the near term, eliminat-
ing VGA capability would mean fis-
cal suicide. Indicative of this fact, the
most common DVI-connector option,
DVI-I, incorporated both analog and
digital interfaces and, through a don-
gle, could transform into a legacy 15-
pin VGA plug. Intel’s early promotion-
al materials for DVI claimed that the
computer industry was nearing an in-
flection point at which burgeoning dis-
play resolutions would couple with fin-
er dot pitch to leave analog interfaces
incapable of delivering adequate-qual-
ity images. Nearly 10 years later, this
inflection point largely still hasn’t ma-
terialized. Out of fairness to Intel, at
least some of the reason for the delay
is largely out of the company’s control;
Microsoft’s operating systems don’t yet
robustly implement resolution-inde-
pendent rendering of GUI elements,
such as fonts and icons. (Windows Vista
should make significant improvements
in this regard.) And these elements on
fine-pitch displays are therefore diffi-
cult to discern. Silicon suppliers have
also made tangible improvements in
the SNR, switching speed, and other
attributes of their analog-video trans-
mitters and receivers, thereby delaying
DVTI’s ascendancy.

HDMI: AN EVOLVING DERIVATIVE

DVTI'’s connector form factor was ad-
equate for computer applications, but
consumer-electronics suppliers need-
ed something smaller and more user-
friendly—without screws, for example.
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(a)

(b)

Figure 3 Manufacturers judged the DVI
connector (a) as too bulky and cumber-
some for consumer-electronics usage,
prompting the development of the slim-
mer and simpler HDMI Type A plug (b).
HDMI's newest Type C connector is even
more svelte, with digital-still-camera and
videocamera usage in mind.

Yet you shouldn’t view HDMI as sim-
ply a shrunken DVI port (Figure 3). As
its name implies, its developers, chief
among them Silicon Image, incorpo-
rated in a DVI-backward-compatible
manner the ability to transmit both vid-
eo and eight-channel audio data (com-
pressed and uncompressed, 24-bit sam-
ple size, 192-kHz sample rate) down a
single cable. (See Figure 1 to under-
stand the appeal of this enhancement.)
Initial HDMI-draft versions modulated
the audio information on the clock sig-
nal; nowadays, audio-data transfer oc-
curs within “data-island” intervals—
that is, during horizontal- and verti-
cal-display blanking periods. HDMTI’s
beyond-the-PC focus also necessitated
that it support not only RGB, but also
4:4:4 and 4:2:2 component-video for-
mats. And HDMI supports three en-
coding protocols: 8B/10B for video that
can tolerate an occasional dropped bit,

4B/10B for audio, and 2B/10B for the

most critical control information.

Ever since the initial Version 1.0
specification release in December 2002,
HDMI has undergone regular enhance-
ments in a backward-compatible man-
ner (Table 1). Note, for example, that
Version 1.2a formalized support for
CEC (Consumer Electronics Control),
a remote-control scheme employing the
AV Link protocol, whose implemen-
tation in HDMI sources and destina-
tions is optional but whose wiring sup-
port in cabling is required. The latest
HDMI iteration, Version 1.3, increas-
es the maximum single-link clock rate
to 340 MHz, an enhancement that will
require not only Version 1.3-compliant
endpoints on both ends of the HDMI
link, but also a Category 2 speed-certi-
fied cable for end users to benefit from
it. Those benefits, which arrive through
10.2 Gbps of raw bandwidth, including
error detection and correction encod-
ing, might alternatively include boost-
ing per-link image resolutions, boosting
pet-link image-frame rates, and increas-
ing image-color depth beyond 24 bits/
pixel. This depth increase would come
through HDMUI’s support for 30-, 36-,
and 48-bit—that is 10, 12, and 16 bits/
component—color in both RGB and
component-video formats.

Another benefit end users would de-
rive from Version 1.3 is an expansion of
the image-color gamut through support
for the next-generation xvYCC color-
space standard. HDMI Version 1.3 al-
so broadens audio-transport support to
encompass the latest high-fidelity loss-
less-compression formats from Dolby
Labs and DTS. This addition is signif-
icant only if the transmitting device is
incapable of decoding these formats; if
it can decode these formats, it could al-
ternatively employ the support for un-
compressed audio transport in earlier
HDMI versions, along with multichan-
nel-analog-audio  connections. Lip-
synch correction compensates for the
differing latencies you incur when pro-
cessing audio and video throughout the
home-theater-equipment chain, and
the developers of the miniature Type C
connector designed it with multimedia
transfers from compact digital still cam-
eras and videocameras in mind.

Skeptics might wonder whether
HDMI Version 1.3’ higher bandwidth



capabilities are meaningful in real life,
because previous HDMI iterations al-
ready handle traditional video sourc-
es, including standard- and high-defi-
nition optical discs and standard- and
high-definition television from ca-
ble, IPTV (Internet Protocol televi-
sion), terrestrial, and satellite provid-
ers. Three words suffice to respond to
that cynicism: cameras, computers, and
consoles. The importance that console-
and computer-game enthusiasts place
on high frame rates, enabling gamers’
fast-response aspirations, is indisput-
able (Reference 10). Modern camer-
as can easily capture high-resolution,
HDR (high-dynamic-range) images,
and modern computers can easily ren-
der and output them. And display in-
novations, such as deep-black capabil-
ity, LED backlights, multicolor-back-
light arrays, and BrightSide Technol-
ogies’ impressive per-LED, per-frame
control of both white- and multicol-
or-LED arrays, are increasingly able
to deliver these rich images to viewers
(Reference 11). Displays are no longer
handling just traditional video sources,
and, with HDMI Version 1.3, the link
between system and display is no long-
er the quality bottleneck.

No discussion of HDMI would be
complete without covering DRM. The
belief that all HDMI-inclusive devices
also implement DRM is a common mis-
conception; in actuality, HDCP (high-
bandwidth-digital-content-protection)
support is optional, albeit common, in
HDMI, just as it was with DVI in the
form of DVI-HDCP, and its imple-
mentation incurs the payment of addi-
tional royalties to HDCP intellectual-
property-rights holders. Although the
HDMI Founders organization learned
from DVI’s shortcomings and has im-
plemented a formal validation process,
this validation historically has not ex-
tended to cover the optional HDCP.
As a result, and perhaps not surprising-
ly, most consumers’ issues to date with
HDMI trace back to HDCP-created
root causes.

A scathing article by well-known
consumer-electronics-accessories sup-
plier Monster Cable succinctly docu-
mented these HDMI woes and their
HDCP nexus (Reference 12). Com-
mon consumer complaints include the
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Figure 4 DisplayPort employs packets to transfer audio, video, and other information
from source to sink; supplemental buses handle display detection and source and sink

interrogation.

inability to get an HDMI-equipped
DVD player and display to communi-
cate when an audio/video receiver is
between them, for example, whereas
the DVD player and display work fine
when directly connected. Consum-
ers also complain about the inability
to get various pieces of equipment to
work unless users power them up in a
specific order and the inability to re-
store previously stable operation once
the consumer switches from a particu-
lar video source at the display and then
switches back.

The root cause of all these problems
is inevitably a disruption in the sup-
posed-to-be-continuous HDCP “hand-
shake” between source and destination,
which the video source incorrectly in-
terprets as a DRM breach and responds
to by disabling its output. “Ugly” fixes
for the problem include power-cycling
the equipment or unplugging and re-
plugging connectors to restore normal
functions. Even if DRM functions as
intended, DVI- and HDMI-equipped
video sources often ship factory-con-
figured with their digital outputs inac-
tive, so an owner needs to first connect
them to a display over analog connec-
tions, reconfigure them in their setup
menus, and then reconnect them to
the display over a digital link. And, in-
variably, Monster Cable reports, con-
sumers throw up their hands in dis-
may and return cabling and gear to the
store for refund, a scenario that yields
no benefits to the supplier, the retailer,
or the end user.

DISPLAYPORT: FALLING SHORT?

The electronics industry has long
struggled to discern the differences of,
and decide between, the dueling out-
puts of industry-standards bodies and
those of individual companies’ or mul-

ticompany consortiums’ de facto stan-
dards. One recent example of this cre-
ative tension is the mind-share battle
between HDMI and VESA’s response:
DisplayPort. ~ Although VESA ap-
proved DisplayPort specification Ver-
sion 1.0 in May 2006, [ saw a demo of
its predecessor, IBM’s Digital Packet
Video Link, many years earlier at an
Intel Developer Forum. As its precur-
sor’s name implies, DisplayPort dispens-
es with the raw video-streaming ap-
proach of technologies such as DVI and
HDM], instead bundling audio, video,
and control information in packets akin
to those found in data networks.

Each DisplayPort Main Link com-
prises one, two, or four double-ter-
minated differential-signal pairs with
no dedicated clock signal; instead,
the 8B/10B-encoded data stream em-
beds the clock (Figure 4). AC cou-
pling enables DisplayPort transmitters
and receivers to operate on different
common-mode voltages and, there-
fore, to be fabricated on different pro-
cess lithographies. DisplayPort Ver-
sion 1.0 specifies both 2.7-Gbps link
rates with 270-Mbytes/sec bandwidth

per differential-pair lane after subtract-
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ing 8B/10B overhead and 1.62-Gbps
link rates with 162-Mbytes/sec band-
width per lane. The main link is not
only high-speed, but also, like HDMI,
unidirectional and exhibits claimed, al-
beit unspecified, low latency. The link
rate and pixel rate are decoupled from
each other; you can freely trade off pix-
el depth, resolution, frame rate, and the
presence and amount of additional da-
ta, such as audio and DRM information
in the link stream.

For example, with a one-lane, 2.7-
Gbps link, you could alternatively im-
plement a 30-bit/pixel, 4:4:4 YCrCb
video stream of 1920X1080-pixel in-
terlaced resolution at 60 fields/sec or
an 18-bit/pixel RGB video stream of
1680X1060-pixel progressive-scan res-
olution at 18-frames/sec. A four-lane
DisplayPort link enables you to, for ex-
ample, implement a 36-bit/pixel 4:4:4
YCrCb video stream of 1920X1080-
pixel progressive-scan resolution at 96
frames/sec, a 24-bit/pixel 4:2:2 YCr-
Cb video stream of 1920X1080-pix-
el progressive-scan resolution at 120
frames/sec, or a 30-bit/pixel RGB
video stream of 2560X1536-pixel pro-
gressive-scan resolution at 60 frames/
sec. Innumerable other combinations
are possible for one-, two-, and four-
lane main-link configurations, in-
cluding those that intermingle audio,
video, DRM, and other information.
A separate half-duplex, bidirectional
auxiliary channel with 1-Mbps band-
width and 500-msec maximum latency
handles source/destination handshak-
ing and exchange of source and sink
respective capabilities, which a hot-
plug-detection interrupt-request sig-
nal further supplements.

I attended a detailed technical pre-
sentation on DisplayPort at the 2005
SID (Society for Information Display)
ADEAC (Americas Display Engineer-
ing and Applications Conference) in
Portland, OR, when the specification
was still in draft form. Both at that
event and at a more recent presenta-
tion at the SMPTE (Society of Mo-
tion Picture and Television Engineers)
Technical Conference and Exhibi-
tion in Hollywood, CA, I was struck
by the fundamental contrast between
the technically heavy DisplayPort ma-
terial and the comparative absence of
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BY PRESS TIME,
ANALOGIX WAS

THE ONLY COM-

PANY THAT HAD
PUBLICLY UNVEILED
DISPLAYPORT SILICON.

any tangible industry support. Plenty
of companies, many fueled by their dis-
taste for paying DVI and HDMI roy-
alties, are willing to give press-release
credence to the DisplayPort approach.
But, by press time, Analogix was the
only company that had publicly un-
veiled DisplayPort silicon.

DRM until recently also provid-
ed a point of differentiation between
the dueling display-interface alterna-
tives. Originally, DisplayPort planned
to optionally implement Certicom, an
obscure DRM technology that Phil-
ips developed. HDMI and DVI, in
contrast, support HDCP, which has
a nearly decade-old implementation
history and the all-important backing
of heavyweight content-rights holders
in Hollywood and elsewhere. Perhaps
this fact is the reason that VESA an-
nounced in early November 2006 that
the upcoming Version 1.1 DisplayPort

specification release would add sup-

port for HDCP.

FUTURE FORECASTS

A third contender, the Intel-champi-
oned UDI (Unified Display Interface),
joins DisplayPort and HDMI in the bat-
tle to become the next-generation digital
interface. The UDI Working Group con-
sortium, also comprising companies such
as Silicon Image, Apple Computer, LG,
Samsung, and Nvidia, launched itself
with fanfare in December 2005, but sub-
sequent progress has been more subdued,
even though the Version 1 specification
gained approval in July 2006. UDI is a
descendant of and backward-compatible
with HDMI but delivers as much as 16
Gbps of raw per-link bandwidth. As
Wikipedia describes it, “The connector
has a single row of 26 contacts pitched
0.6 mm apart from each other, looking
very similar to the Intel-initiated USB
plug, which has a single row with only
four contacts. Three of the 26 contacts
will not be wired but are reserved for un-
determined future upgrade possibilities.
Transmit and receive plugs are slightly
different, and a UDI cable will fit only
one way. Bidirectional communication
works at a much lower data rate than
available for the single direction video-
data stream” (Reference 13). And, at a
recent press briefing in San Francisco,
HDMI representatives positioned UDI
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as a business-class-PC-targeted comple-
mentary follow-on to DVI, with greater
bandwidth for higher single-link resolu-
tion but without HDMI’s audio and oth-
er enhanced features.

So, what happened to UDI? Intel won’t
speak on the record about the specifica-
tion’s status, but several anonymous and
well-placed industry sources say that Intel
has put UDI on the back burner and has
shifted its implementation focus to Dis-
playPort. These sources cite several rea-
sons for the company’s change of heart.
One is long-standing industry animosi-
ty toward HDMU’s royalty requirements,
which significantly benefited Silicon Im-
age and indirectly also Intel by virtue
of its investment relationship. Another
reason they cite is a desire to embrace
a single standard that could serve both
external and integrated graphics subsys-
tem-to-display interconnect schemes, an
area in which VESA claimed—and, ap-
parently, Intel agreed—that DisplayPo-
rt had an edge over HDMI. Yet another
reason could be VESA’s belated embrace
of HDCP (for which Intel also owns fun-
damental intellectual-property rights).

If the rumors of Intel’s still-power-
ful loyalty switch from HDMI-derived
UDI to DisplayPort are true, this change
of heart may significantly boost VESA’s
fortunes. However, you still cannot dis-
count HDMI’s notable market lead.
HDMI- and DVI-equipped, HDCP-en-
abled graphics cards are now ramping in-
to production, thereby addressing Win-
dows Vista’s DRM requirements (Refer-
ence 14). HDMI ports are pervasive on
HDTVs (high-definition televisions),
along with a recently introduced Epson
home-theater projector, and are begin-
ning to appear on computer monitors, as
well. And HDMI 1.3-equipped consum-
er-electronics video-source devices, no-
tably Sony’s PlayStation 3 and Toshiba’s
second-generation HD DVD players,
are also entering retail channels, based
on chips from Silicon Image and other
suppliers. Without an immediately ob-
vious technical advantage over HDMI
and with slow germination hampering
its perception in the market, DisplayPort
will be hard-pressed to make any head-
way at whatever indeterminate point in
the future it’s ready to do battle.Eon
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