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EXECUTIVE SUMMARY

CEA welcomes the Commission's review ofDTV-related rules and policies
affecting the transition to digital television. The Commission's expressed goals for DTV
remain valid today: "to preserve and promote free, universally available, local broadcast
television in a digital world"; and "to promote spectrum efficiency and rapid recovery of
spectrum by fostering the swift development ofDTV." A swift and certain transition
requires the type of certainty in the marketplace that will result from the Commission's
continued leadership and expedited decision-making.

Competitive DTV consumer equipment is widely available today at declining
prices. But widespread broadcast of compelling high definition programs is absolutely
essential to continued success. To date, the availability ofbroadcast high definition
programs have been limited, despite sponsorship of some programs by CEA members.
Superior digital high definition programming is key to attracting consumers to DTV and
accelerating penetration. When initiated, new innovative complementary digital data
services also should help push the success of digital broadcasting.

The DTV Standard itself meets or exceeds consumer reception requirements.
Implementation issues with early receivers are quickly being resolved, speeded along by
the strong forces of the competitive marketplace. Laboratory and field tests indicate that
new generations of equipment will provide superior performance for the consumer. This
dynamic working of the marketplace is far quicker and yields superior results to any
performance standards that the Commission might consider for receivers were it to have
statutory authority to do so.

Significant progress has been made on cable compatibility issues. CEA is
working to complete very shortly, an inter-industry accord on set labeling. However,
there has been disappointingly little progress on reaching an agreement on copy
protection issues. Resolving these issues is essential to the DTV transition, and we are
hopeful that the Commission's attention to copy protection issues will facilitate an
agreement.

Based on the facts we discuss herein, it is crystal clear that the DTV Standard
should be re-affirmed. Consideration of any non-compatible changes for DTV would
create needless delay and marketplace confusion, disadvantaging those who have worked
the hardest to attain the FCC's goals and undermining the certainty that is necessary for
rapid deployment of DTV products and services.
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The Consumer Electronics Association ("CEA"), pursuant to Section 1.415 of the

Commission's rules,] hereby respectfully submits comments in response to issues raised

by the Commission in its first periodic review of the transition to digital television Digital

Television ("DTV") broadcasting ("biennial review,,).2

I. Introduction

CEA welcomes the Commission's review ofDTV-related issues in this

proceeding. We urge the Commission to continue its leadership role by expediting

resolution of the issues it addresses in this proceeding as well as those addressed in the

47 C.F.R. § 1.415 (1999).

Review ofthe Commission's Rules and Policies Affecting the Conversion to
Digital Television, Notice of Proposed Rule Making, MM Docket No. 00-39, FCC 00-83
(released March 8, 2000) ("NPRM").
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DTV cable carriage 3 and cable compatibility proceedings. 4 A swift and certain transition

to digital broadcasting requires the type of certainty in the marketplace that will result

from expedited decision making on DTV matters. The Commission's continued

leadership will directly inure to the public interest in the availability of more and better

digital services at competitive costs.

It is particularly timely for the Commission in this proceeding to consider issues

such as reception capabilities, signal replication, community coverage, permanent

channel selection, and standards for resolving mutually exclusive maximization

applications. More than 125 broadcast stations reaching over 62 percent of households

are broadcasting digital signals, and in two short years all commercial broadcasters are

required to have initiated DTV on the channels paired with their existing analog channels

for this purpose.5 Resolving outstanding issues will remove threatened delay to the

transition and its consequent impairment of consumer access to the latest broadcast

technologies and services.

Reception misinformation, copy protection disputes and repeated attempts to

delay the transition directly affect CEA's members. Misinformation concerning over-

the-air reception based on "demonstrations" rather than scientific tests, difficulty in

achieving compatibility agreements with the representatives of alternative media, and

repeated attempts to delay the transition directly affect CEA's members. Manufacturers

3 See Carriage ofthe Transmissions ofDigital Television Broadcast Station, Notice
of Proposed Rulemaking, CS Docket No. 98-120,13 FCC Rcd 15092 (1998).

See Compatibility Between Cable Systems and Consumer Electronics Equipment,
Notice ofProposed Rulemaking in PP Docket No. 00-67 (released April 4, 2000).

2
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have invested hundreds of millions of dollars in designing equipment for the new digital

services, and they continue to work toward the goal of a fully-implemented all-digital

television broadcast system that meets the needs of this country's consumers. We are

united in calling for the Commission to continue to insist on adherence to its schedule for

the digital transition as it was envisioned and authorized by Congress.6 The Commission

must reject outright ill-founded attempts to obfuscate issues and create delay.

II. Statement of Interest

CEA, a sector of the Electronic Industries Alliance ("ElA"), the principal U.S.

Trade association representing the consumer electronics industry. CEA members design,

manufacture, distribute and sell consumer electronics products, including digital and

analog television receivers, video cassette recorders ("YCRs"), digital versatile disk

("DYD") players, direct broadcast satellite ("DBS") equipment, personal computers

("PCs"), and a wide variety of other devices that connect to and enhance these products.

CEA's 600 members include all of this country's major consumer electronics

manufacturers, as well as many companies that manufacture products for the broadcast

equipment industry.

All commercial television broadcast stations are required to initiate digital
broadcasts no later than May 1,2002, see 47 C.F.R. § 73.624(d)(1)(iii)(1999).

6 See 47 U.S.c. § 336; See also, Hearing on High Definition Television Before the
Telecommunications, Trade and Consumer Protection Subcommittee of the House
Commerce Committee, 105th Congo (Apr. 23,1998); Hearing on High Definition
Television Before the Senate Commerce, Science and Transportation Committee, 105th
Cong., (Sept. 17, 1997).

3



III. Background

In 1996, after nine years of analysis, discussion, and testing, the Commission

adopted the DTY Standard codified at Section 73.682(d)ofits Rules.7 The Commission

recognized that broadcasting fills important needs of the American public that would be

lost without a transmission standard because television receivers and associated

equipment are provided in the competitive marketplace independent of the broadcast

stations providing the content with which the receivers must work.

Unlike subscription video services that supply consumers with special set-top

boxes and charge monthly fees for equipment rental and programming, free, over-the-air

television is provided consumers without monthly subscription charges. The robust and

competitive equipment marketplace ensures that consumers receive quality products at

the lowest possible price. Program costs are paid directly by advertisers and indirectly by

consumers in the cost of advertised products. The public benefits because all sectors

have low-cost access, and advertisers benefit by being able to communicate efficiently

with a single critical mass of viewers.

As the Commission recognized when it promulgated regulations to govern digital

broadcasting, during the transition periodic reviews are needed to ensure that timetables

are adhered to, unresolved issues are addressed, and appropriate adjustments are made. 8

7 47 C.F.R. § 73.682(d)(1999).
8 See Advanced Television Systems and Their Impact upon the Existing Television
Broadcast Service, Fifth Report and Order, MM Docket No. 87-268, 12 FCC Rcd 12809,
at 12856.

4



We welcome the Commission's seizing this opportunity to address DTV issues in a

fashion that will promote the public's rapid transition to digital broadcasting.

IV. The Public's Goals

The Commission set forth the following two bedrock goals when in 1997 it

adopted rules to govern digital television broadcasting:

to preserve and promote free, universally available, local broadcast
television in a digital world; and

to promote spectrum efficiency and rapid recovery of spectrum by
fostering the swift development ofDTV. 9

These remain laudable public interest goals for the digital transition. A smooth and swift

transition to DTV will unlock substantial value from the relinquished analog spectrum for

new digital services and simultaneously provide the public with access to valuable new

digital programming and services that broadcasters will provide using the digital

television spectrum and signals.

The Commission invited general comment on the progress of the transition. 10

Three years have passed since the Commission adopted its rules and goals for the DTV

service. The issues raised by the Commission in the NPRM are best addressed in the

broad context of overlapping competitive markets by taking stock of progress in three

areas: equipment, programming, and innovative new services.

9

10

See id. at 12811.

NPRM at CJ 15.
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A. Competitive DTV Consumer Equipment is Widely Available

In early 2000, CEAlTWICE found an astounding 118 different high definition

DTV displays (monitors) available to consumers in the competitive marketplace. I I These

monitors may be matched with appropriate set-top boxes to provide high definition

programming transmitted to consumers by terrestrial over-the-air broadcasters, by direct

broadcast satellite (DBS), and/or by cable television. Each of the monitors counted is

capable of 1080i and/or 720p displays at rates ranging between 15.7 and 33.75 kHz or

better.

In addition to the 118 high definition displays, we found 24 set-top boxes capable

of receiving over-the-air DTV standard signals in all of the ATSC formats used. 12 We

also found 28 DTV receivers consisting of high definition displays (l080i) integrated

with digital over-the-air decoders. 13 Finally, outside of the high definition 1080i and

nop range, we found 24 monitors capable of displaying 480p signals at rates of 31.5 kHz

h' h 14or Ig er.

This large number of sets demonstrates the vitality of the very competitive DTV

equipment marketplace. Manufacturers have spent hundreds ofmillions of dollars

designing, testing, building, and bringing to market these many different products, and

many more are in the pipeline. Our members have delivered many DTV reception

II The complete list as published is set forth in Appendix A.
monitors that have been publicly announced this year.

12 See the complete list at Appendix B.

13 These sets are listed at Appendix C.

14 These sets are listed at Appendix D.

6
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options in just the eighteen months that digital broadcast signals have been selectively

aired in major cities.

B. Wider A vailability ofMore Digital Programs is Essential to Speed the
Transition

Compelling high definition content is, and will remain, "King." Its widespread

availability is essential to continued success in the digital equipment marketplace, and its

appeal to consumers is a pre-requisite to the speedy transition to digital broadcasting.

The National Association ofBroadcasters ("NAB") reports that 127 broadcasters

are on the air in 49 different television markets, and that more than 62 percent of viewers

have access to at least one free, over-the-air ("FOTA") digital broadcast signal. 15 This is

an admirable record. Operating stations include a substantial number that faced no

requirement to come on the air until May I, 2002. This number also does not include

some network-affiliated stations in the top 30 markets where the deadline passed, but for

various reasons extensions have been requested. 16 We expect and hope that the

remaining commercial broadcasters are on target to meet their May 1, 2002 deadline. The

marketplace will only take off with the availability of compelling digital programming.

To date, the available broadcast high definition program has been limited, despite

substantial sponsorship ofHDTV programs by CEA members. CBS has offered 12-15

15 As of May 2,2000; these figures are updated periodically on the NAB website,
see: http://www.nab.org/newsroomJpressrel/dtvstations.asp. Cj, as ofApril 27, 2000, the
FCC listed 99 stations on the air, see http://www.fcc.gov/mmb/vsd/files/dtvonair.html,
and 29 additional stations allowed to operate using special temporary authority ("SIA"),
see http://www.fcc.gov/mmb/vsd/files/dtvstas.html.

16 The status of stations in the top 10 markets can be found at:
http://www.fcc.gov/mmb/vsd/files/dtvstat.html ; that ofmarkets 11-30 is at:
http://www.fcc.gov/mmb/vsd/files/dtvstatll.html.

7
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hours per week of primetime HDTV programming that included movies (converted to

high definition from film) and some live sports championships. ABC has aired a number

of live sporting events (including the Super Bowl), as well as Disney movies in High

Definition Television ("HDTV"). NBC has produced and aired its nightly "Tonight

Show with Jay Leno" in high definition since April, 1999, and also aired the NBA All-

Star game. PBS has aired a number of HDTV programs originating from WETA in

Washington or KCTS in Seattle. Finally, FOX now offers 15 hours a week of digital

programming in 480p "enhanced" definition. 17

DBS operators have recognized the potential and seized the opportunity to serve

the "high-end high definition" market. DirecTV and EchoStar carry the HBO HDTV

service. DirecTV also has DIRECTV HD, a premium service, on a second channel; and

plans to add the Discovery Channel high definition service. EchoStar also is carrying the

Showtime high definition channel and is reported to be planning to add the Discovery

Channel high definition service. IS The high-end EchoStar set-top box, like the DTV-lOO

DirecTV set-top box, includes an over-the-air DTV receiver to enable local broadcast

DTV reception in addition to satellite high definition programming. Unlike the broadcast

channels, however, high definition programs on DBS usually consist movies, and not live

events or new original programming.

Unlike DBS, cable is carrying little digital high definition programming. Only a

few systems carry the Showtime and HBO high definition channels, but we expect these

See HDTV Programming Gains Momentum, DTV Guide, March 2000 (jointly
produced by CEA and TWICE) at p. 16.

IS Id.

8



channels to be made available on digital cable systems eventually. Regional sports cable

channels MSG and Fox SportsNet New York, however, are more prolific than the

national broadcast networks. They are producing and carrying approximately 30 hours a

week of live high definition sports programming for New York area distribution over

C bl .. 19
a eVlslOn systems.

There is a perceptibly disquieting side to the current status of the broadcast

programming marketplace. Despite the large number of stations on the air broadcasting

in digital, most of the programming is upconverted from analog programs and therefore

limited by the resolution and quality of the original material. Even where quality

material exists, such as that which uses 35 mm film, broadcasters are not in the vanguard

of continually delivering high resolution programs to the public.

Although many HDTV broadcast programs, especially those featuring live sports,

have attracted substantial notice and have been much more plentiful than color

programming in its early days back in the 1950's, for many consumers the day-to-day

introduction to digital broadcast programming has been to the inferior quality renditions

of the analog programming upconverted from the broadcaster's main NTSC channel

rather than to HDTV programming. While there has been some memorable and high-

quality programming, there is evidence that high-end viewers increasingly are turning to

DBS and DVDs for the higher definition programs they desire. If this trend continues,

the role of broadcasters in fostering a rapid transition to digital will be endangered, and

continued analog operations in the broadcast spectrum will be prolonged. This will

undermine the Commission's express goals, supra, and substantially delay the delivery of

19 Id.

9



newer and better digital broadcast services to the public and recovery ofthe spectrum for

additional services.

Superior digital and high definition content is key to attracting consumers to

digital television. CEA projects that if broadcasters elect the "fast lane" to DTV by

meeting the FCC's rollout deadlines and provide a high percentage of digitally­

originated content to consumers, including HDTV, DTV product penetration could reach

50 percent by 2006. Ifbroadcasters take a "middle of the road" approach and experience

continued station conversion delays while airing a high percentage ofup-converted

analog content, DTV penetration will be no more than 30 percent by 2006. Finally, if

broadcasters choose the "off ramp" from the road to DTV by following non-high

definition business models and advocating reopening modulation standards issues, DTV

product penetration could be a paltry 15 percent in 2006.

CEA and its members have invested in digital consumer products and elected the

"fast lane". We are working diligently to ensure that high definition quality programs

increase in availability through all distribution media, but especially through

broadcasting. Many of our members - including Thomson, Mitsubishi, Panasonic, Sony,

Samsung, and Harris - have sponsored substantial high definition programming on the

broadcast networks during the past 18 months. To promote communications and

cooperation among the various DTV industries, CEA has held a number of "DTV

Summits" in connection with broadcast and cable organizations.

To further support the creation and airing of quality digital and high definition

content, on April 10, 2000, CEA announced creation of the "Academy ofDigital

Television Pioneers" to recognize leadership in the programming and delivery of digital

10



television. The Academy will recognize the best in digital and high definition

programming.

Another part of its effort to support quality high definition content is CEA's

sponsorship of the International Electronic Cinema Festival (IECF). The IECF is the

oldest and most prestigious forum for recognizing outstanding achievements in high

definition production. Individuals involved in all aspects of digital television and cinema

attend the festival. This year's festival- the first to be held in the United States - will

convene private and public interests to discuss and exchange information about the

production, policy and business issues of high definition television and cinema. It is the

hope and expectation of CEA and its members that these efforts, joined by those of

others, will speed the digital transition by promoting creation of quality digital content.

C. Complementary New Innovative Digital Services Will Succeed With
Quality Digital Programming

A plethora ofnew digital services - some related to programming and some

unrelated - will share the success of digital broadcasting. The creators of these new

innovative services are just beginning to draw the curtains, but it appears that many ofthe

entities creating new types of services to share the broadcast digital bitstream tend to be

small start-up enterprises that would be especially damaged ifthere were delay in the

rollout and transition process.

Companies such as Geocast and iBlast have announced plans to provide

broadband one-way data service in a fully compatible manner with broadcaster's need to

present quality digital programming to their viewers. Additional start-ups known to be

working to add value to the digital broadcast signal with services or equipment include

11



Wink Communications, SkyStream Corporation, and Samoffs venture "inTelecast". All

of these enterprises have been built upon the promise of a quick transition to digital

broadcasting. Delay in the transition likely would be fatal to most of them. Assuming

that data services would not interfere with the delivery of quality digital and high

definition programming, these entrepreneurial companies should not needlessly be put at

risk.

V. Mandated Receiver Standards are Unauthorized and Unwise

The Commission seeks comment on whether it has authority to set minimum

performance standards for DTV receivers, and on whether such minimum performance

standards are desirable. 2o As the Commission noted, it addressed receiver standards

multiple times in its DTV proceeding and each time declined to adopt such standards.21

Statutory authority that would have broadly authorized the Commission to set

minimum performance standards for television receivers in fact was explicitly rejected by

Congress in 1962. Instead, Congress enacted a more limited provision to improve UHF

. 22
receptIOn.

20 NPRMat ~ 13.

21 Fourth Further Notice ofProposed Rule Making/ Third Notice ofInquiry in MM
Docket No. 87-268, 10 FCC Rcd 10541 (1995); Fifth Further Notice ofProposed Rule
Making in MM Docket No. 87-268, 11 FCC Rcd 6235 (1996).

22 In passing the All Channel Receiver Act ("ACRA"), Congress sought to "permit
maximum efficient utilization of the broadcast spectrum space, especially that portion at
the spectrum assigned to UHF television" (emphasis added). See S. Rep. No. 1526, 87t

Cong., 2d Sess. 2 (1962). The Senate Commerce Committee expressed agreement with
the FCC's judgement that "it was necessary to break this vicious cycle that has been
strangling UHF television." See id.

12



Today, in the digital context as a policy matter, considering adoption of minimum

performance standards would be both unwise and unwarranted even without considering

the lack of statutory authority. The competitive marketplace is dynamic and constantly

changing at "Internet speed." Receivers produced by multiple manufacturers in the very

competitive consumer electronics marketplace almost constantly are being re-designed

and rapidly improved.

A. The FCC Lacks Statutory Authority to Mandate DTVReceiver
Standards

Parties advocating mandated receiver performance standards generally rely almost

exclusively on the All Channel Receiver Act ("ACRA") adopted in 1962. 23 The intent of

Congress when it passed ACRA, however, was limited to ensuring the viability of UHF

broadcasting. 24 Congress explicitly considered but rejected empowering the Commission

generally to set receiver performance standards. Rather, after specifically considering the

breadth of its legislation, the House Committee on Interstate and Foreign Commerce

amended the Bill that become ACRA to ensure that it addressed only the specific and

limited policy goal of ensuring the viability of UHF television service.25

Specifically, instead of authorizing the Commission to set "minimum

performance standards," Congress authorized the Commission "to require that apparatus

designed to receive television pictures broadcast simultaneously with sound be capable of

adequately receiving all frequencies.... " The text of ACRA and its legislative history

therefore are unambiguously clear that Congress intended this authority to narrowly

23

24

47 U.S.C. § 303(s).

ACRA legislative history, supra note 22.

13



address the UHF reception problem, and not to more broadly authorize the Commission

to adopt minimum performance standards to govern television receivers for other

purposes.

B. The FCC Repeatedly and Correctly Has Declined to Mandate DTV
Receiver Standards as a Policy Matter

In previous DTV rulings the Commission recognized the advantages of relying on

market forces, rather than government edict, to govern DTV receiver design. Throughout

its digital television proceedings the FCC recognized the difficulties ofpredicting

consumer demand and consistently declined to mandate the manufacture of receivers

capable of receiving and decoding dual mode NTSC and ATSC signals.

In its Third Report & Order and Third Further Notice ofProposed Rulemaking,

the FCC decided not to establish manufacturing requirements because it was concerned

that such requirements would overly burden consumers.26 The Commission did seek

additional comment on the effect that mandated receiver requirements would have on

consumers. Three years later in 1995, in its Fourth Further Notice ofProposed

Rulemaking, the Commission restated its previous conclusion that a receiver requirement

would hurt consumers and acknowledged that ACRA "does not mandate the manufacture

of dual-mode... receivers.,,27 ACRA, the FCC observed, only gives the Commission

25 See H.R. Rep. No. 1559, 87th Cong., 2d Sess. 1 (1962).
26 See Advanced Television Systems and Their Impact Upon the Existing Television
Broadcast Service, Memorandum Opinion and Order, Third Report and Order, Third
Further Notice of Proposed Rule Making, 7 FCC Rcd 6924, 6984 (1992).

27 Id., Fourth Further Notice ofProposed Rule Making and Third Notice ofInquiry,
10 FCC Rcd 10540,10551 (1995).

14



authority to require that receivers "be capable of adequately receiving all frequencies

allocated by the Commission to television broadcasting.,,28

Notwithstanding its earlier finding, the Commission sought comment on whether

pennitting the manufacture and sale of receivers that decode and display only NTSC,

SDTV, or HDTV signals, or some combination thereof, would be consistent with the

ACRA and in the public interest.29 In its Fifth Report and Order the Commission put the

issue to rest by concluding that "equipment manufacturers should have maximum latitude

to detennine which video fonnats DTV equipment will receive ... " and that market forces

provide the best incentive to create receiver designs most in demand by consumers.3D

The Commission was properly reticent about predicting market demand.

Equipment manufacturers, motivated by market demands, are in the best position to

respond quickly to marketplace changes. Regulatory constraints not only will limit

consumer choice, but also may lessen the strength of competitive forces that inevitably

drive manufacturers to gain an advantage by investing in the development and

implementation of improvements and new functionalities. Consumers directly benefit

from the wide range of enhanced features and functions that result from the competitive

nature of the consumer electronics marketplace. The Commission's earlier conclusions

remain valid: mandatory receiver perfonnance standards would be unwise because their

28

29

30

Id.

Id.

See Fifth Report and Order, 12 FCC Red 12809, 12855-6 (1997).
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most likely effect would be to dampen the competitive incentive to improve receivers and

thereby limit consumer choice.

VI. The DTV Standard Meets or Exceeds Consumer Reception
Requirements

The Commission notes that concerns have been raised with service area

replication by some in the broadcast industry due to what some argue to be deficiencies

in the DTV transmission standard. The Commission invited comment on the current

status of the standard. Comment was specifically solicited on manufacturers' efforts to

implement receiver design and chip improvements, and on indoor reception.31

A. The ATSC Standard has Specific Benefits for the United States

After eight years of deliberations that witnessed the transformation of analog

"high definition" television proposals to "digital" high definition television proposals, in

1995 the FCC's Advisory Committee on Advanced Television Services ("ACATS")

unanimously recommended the ATSC Standard to the Commission.32 The Commission

adopted the DTV Standard in 1996, modifying video format aspects in the manner

unanimously recommended to it by representatives of a broad cross-section of industry

participants that included the broadcasting, computer, and consumer equipment

c. . . d . 33manulactunng III ustnes.

NPRM at para. 12.

32 See Advisory Committee on Advanced Television Service Final Report and
Recommendation, November 28, 1995. The ATSC Standard is documented in ATSC
Publications A/52 (audio) and A/53 (video); See www.atsc.org.

33 Fourth Report and Order in MM Docket 87-268, 11 FCC Rcd 17771 at ~~ 17771,
17775 (1996).

16
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35

1. Accommodating All Stations With Same Service Area Using
Existing Spectrum

The Commission adopted the DTV Standard only after long and hard analysis of

the complete array of factors affecting the broadcast transmission environment, and

detailed consideration of all variations and alternatives.34 The DTV Standard was

designed to enable maximum coverage with analog NTSC stations operating on co-

channels and adjacent channels during the transition, without impairing the Standards'

attributes in an all-digital environment. The beneficial result ofthis approach is closer

spacing of analog-to-digital and digital-to-digital stations, as well as the discard of the

analog "UHF Taboos" for digital signals. 35 These attributes allowed the FCC, after years

of detailed work (and with close collaboration with the Association of Maximum Service

Telecasters [MSTV]), to propose and adopt a new Table of Allotments that provides each

existing broadcast station with a paired 6 MHz channel to be used simultaneously with

their analog 6 MHz channel during an extended "consumer-friendly" transition period. 36

2. Recovering Spectrum for Auction and Assignment to New
Service Providers

After the transition period, analog signals can be turned off and broadcast stations

continue to serve their pre-existing analog service areas using the DTV Standard. Doing

See, e.g., Trip Report and Recommendation Regarding COFDM, submitted to the
ACATS by the Task Force on COFDM of the Transmission Expert Group, January,
1994.

The analog "taboos" limit the total number ofnon-collocated analog stations that
can transmit simultaneously in any geographic service area. A description of the taboos
and their impact upon broadcast spectrum efficiency is contained in the Notice of Inquiry
in MM Docket No. 87-268,2 FCC Rcd 5125 (1987).

36 See Sixth Report and Order in MM Docket No. 87-268, 12 FCC Rcd 14588
(1997); recan. 13 FCC Rcd 7418 (1998), fur recan., 14 FCC Rcd 1348 (1998)
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so will provide superior service to consumers, yet occupy substantially less total

spectrum. One of the Commission's most important goals has been to recover more than

a quarter of the broadcast spectrum thus freed up and to auction it for new and additional

servIces.

In addition, at the end of the transition, additional new broadcast stations can be

accommodated within the permanent "core" spectrum of channels 2-51. The net result

oftransitioning from analog to digital television broadcasting therefore not only is

delivering the new and improved digital broadcast signals to consumers, but also (1) a

substantial contiguous chunk of spectrum -108 megahertz of analog broadcasting's

original 408 megahertz - is returned to the FCC for auction to enable additional and new

services over a broad range of options; and (2) the addition ofnew broadcast (or possibly

other) stations within the remaining 50 TV channels when analog NTSC is shut down at

the end of the transition. Thus the full benefit ofthis greatly increased spectrum

efficiency will be realized by consumers only at the end of the digital transition. This

fact requires diligent attention and consistent policy decisions to ensure that the full

benefits ofthe digital transition are realized by consumers in the most expeditious

manner. Delay tactics and hesitation to invest cannot be entertained. The digital path has

been adopted and in place for three years already, and a road block now would delay

service to the public and return of the analog spectrum.

3. Efficient Coverage of Area Served

Every test of the DTV Standard has verified its superior carrier-to-noise ratio

(C/N) for unit of radiated power. The DTV Standard permits serving the extremities of

broadcasters' service areas using less than one-half the power (4 dB or more) required for
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other tested modulation schemes.37 The DTV Standard also limits peak power demands,

providing additional efficiency over other tested systems of 1.6 - 2 dB (peak-to-average

ratio demand requirement, or "PAR"). 38

The net effect of these efficiencies in power is 5-6 dB, or a power factor of

approximately 4. A broadcast station using 1 kilowatt digital power with the DTV

Standard would require 4 kilowatts of power using other tested standards in order to

obtain the same coverage area. The benefits of this efficiency are clear and concrete:

reduced cost to broadcasters -- power bills are reduced by as much as
$200,000 per year for a full power station; and

closer station spacings - permitting incumbent broadcasters to serve their
existing viewers with separate analog and digital signals during the
transition to digital.

4. Superior Resistance to Impulse Noise

Unlike many other countries, the United States has substantial populations outside

the core urban environment. The suburbs of cities like New York, Los Angeles, and

Chicago stretch for 40 or more miles beyond city centers,39 and service to this population,

The latest test results generally available were published in March, 2000, from
data collected in Brazil by ABERT/SET. See RESULT ANALYSIS at Table 6, "Carrier­
to-noise ratio at the threshold" (Section V-1.4.1), showing 4.4 dB ATSC advantage over
DVB; 4.0 dB advantage over ISDB.

38 See Id. at Table 8, "Peak-to-average ratio" (at Section V-l.5.1), showing an
ATSC PAR advantage of 1.6 dB ATSC/DVB; 1.9 dB ATSC/ISDB.

39 For example, according to 1996 U.S. Census Bureau estimates for the Chicago­
Cary-Kenosha, IL-IN-WI Consolidated Metropolitan Statistical Area ("CMSA"), of the
total population of 8.6 million, only 2.7 million live within the central city. An estimated
68% of the population in the CMSA live outside the central city. See U.S. Bureau of the
Census. State and Metropolitan Area Data Book 1997-98 (5th ed.) Washington, DC,
1998, Table D. Central Cities. p. 173.
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as well as service to persons residing in rural areas, is an important objective. The

Commission retained television broadcast allocations on VHF channels 2-13, which have

superior reach to far suburban and rural areas, even though these channels are

significantly more susceptible to impulse noise generated by a wide variety of sources

(including automobiles and power lines). The DTV Standard adopted by the

Commission exhibits superior rejection of many varieties of impulse noise, enabling

better reception. The DTV Standard also is relatively immune to receiver-generated

noise, such as the phase noise generated by the frequency synthesizers used in television

set tuners. These characteristics of the standard permit more economical receivers and

fewer disruptions to service.

5. Maximized Digital Bit Capacity

Bit capacity of the digital data stream within the authorized 6 megahertz channels

is determined by trade-offs among a number of factors, including power, coverage, and

reliability ("robustness"). Those designing the DTV Standard for the United States, for

instance, knowingly chose to design it to maximize its bit-rate capacity for fixed service

use, but included methods that can be utilized for the Standard to be adapted to future

demands while maintaining backward compatibility.

Similarly, the Los Angeles-Riverside-Orange County, CA CMSA has a total
estimated population of 15.5 million, of which only 3.6 million live within the central
city. An estimated 77% of the population in the CMSA live outside the central city. See
id. at 175.
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B. Extending Standardfor New Applications Possible ifPotential Providers
Define Desired Services

Additional new services can be carried within the DTV Standard in a fully

compatible manner, and should be explored if there is interest within the industries

involved. The earlier disinterest in portable uses does not prejudice their rejuvenation

and standardization in the future as fully compatible extensions of the existing DTV

Standard. CEA is participating in industry fora to consider and analyze such options, but

up to now has been frustrated by the lack of specific definition and discussion of exactly

what services and options various licensees want to explore. 4o We are hopeful that

continuing discussions at the ATSC will clarify these issues and lead to a consensus on

the needs and desires of licensees and how to meet such requirements so that all benefit.

The DTV Standard was designed in an extensible manner to facilitate supporting

future options and services without causing existing equipment to become obsolete. We

support using this flexibility to provide whatever services are desired. Existing consumer

equipment can continue to be fully functional with new service capabilities added to the

DTV Standard. This basic technological law does not preclude consideration of how to

expand upon the services and functionalities enabled by the DTV Standard. It does,

however, require making certain trade-offs and considering not only the technology

options, but also their impact upon the public and also upon the Commission's rules and

overall purpose of ensuring that consumer needs and the public interest are protected.

At the end of March, the ATSC established a task force to examine technical
issues related to DTV radio frequency system performance. Three ad hoc groups were
established to consider VSB performance, broadcaster requirements, and field test and
measurement methodology.
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C. Field and Laboratory Testing Indicate Improved Multipath Performance

Much has been written recently about effects of the engineering trade-offs made

in the DTV Standard. One particular issue - operation of receivers in complex multipath

environments - has attracted substantial attention. We would like to clarify the issues

underlying this discussion.

The most important element to consider is whether the reported reception

difficulties arise because of some aspect inherent in the DTV Standard, or does the issue

relate to implementation of the standard in transmission or reception equipment?

Reception issues arose early in 1998 as field tests were being performed on early

prototype consumer equipment being rushed to market in order to be available when the

first "volunteer" broadcast stations began airing digital programs as provided pursuant to

the Commission's April, 1997, decisions in its Fifth Report and Order. 41 Certain

manufacturers used the Washington, D.C. WHD test station signal that was co-sponsored

by CEA for field testing. At the time it was one of only three available over-the-air DTV

Standard signals in the nation. Several ofCEA's constituent consumer electronics

industry members thoroughly analyzed this issue then, each independent of the others.

Their universal conclusion was that the observed reception difficulty in select instances

was not inherent in the DTV Standard itself, but rather was caused in some cases by

transmission parameters that deviated outside the norm;42 and in other cases by

41 Supra note 8.
42 Transmission issues can impair reception. See CBS Engineering, KYW-DT DTV
Field Test Report (3/28/00) (Prepared by Walter Sidas, PE) at 12, noting the importance
of eliminating clock jitter, ensuring a flat SWR, eliminating phase noise in studio-to­
transmitter links, and correcting coding problems in the PSIP generator and encoder.
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equalization in receivers that was inadequate to handle the complex multipath being

experienced at certain sites.

The result of this analysis was reaffirmation of the DTV Standard itself; more

careful adjustment and measurement of the different elements affecting the DTV over-

the-air signal; and initiation of engineering analysis projects to better characterize the

multipath environment and to design suitable receiver equalizers. At the same time, a

number of chip designers and receiver manufacturers undertook similar work to better

decode the DTV signal in difficult reception environments.43 The products resulting

from these developments are just beginning to enter the marketplace, and later generation

improvements are in the process ofmoving off the design boards and into physical silicon

chips. Each company operates on their own schedule, and therefore for the industry as a

whole, increasingly better components are entering the marketplace on a staggered but

consistent basis.

For example, in this timeframe both NxtWave and Motorola concluded licensing
arrangements with Sarnoff Laboratories and initiated work on improving chip designs,
the first generation of which have been announced. A number of other manufacturers
initiated similar projects based on work they already were doing. The result is that there
have been multiple improvements designed and beginning to enter the marketplace from
companies that include, but are not limited to, Philips, Thomson, Zenith, Broadcom, and
Oren. These developments, all of which originated quietly on a case-by-case ad hoc
basis in 1998 before any public debate, demonstrate the responsiveness and vitality of the
very competitive consumer electronics industry.
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D. Considering Any Non-Compatible Standardfor DTV Would Create
Needless Delay and Marketplace Confusion, Disadvantage Those Who
Worked the Hardest to Attain the FCC's Goals, and Undermine the
Certainty that is Necessary for Rapid Development ofDTVProducts and
Services

As the Commission notes in the NPRM, some industry participants, including the

Sinclair Broadcast Group in particular, asked the Commission to consider changing the

DTV Standard or adopting a non-compatible second standard. The Commission correctly

dismissed Sinclair's petition at CEA's request, based in part upon the sound technical

analysis of its Office of Engineering and Technology and other information submitted by

. d 44m ustry.

CEA is committed to ensuring that the United States has the world-leading DTV

system. This is in the best interests of its member consumer electronics equipment

manufacturers as well as broadcasters and consumers. The pace of technological change

indisputably has accelerated markedly over the past few years, and in the face of this

acceleration it is important to keep abreast of technological developments and to flexibly

act to develop new and exciting service and equipment options to better serve consumers.

These factors lead us to emphasize that the consumer marketplace, first and

foremost, is characterized by diversity in desired equipment and service options. The

way to best serve consumer needs, manufacturers' needs, broadcasters' needs, and the

public interest is to build upon the DTV standard that was adopted less than four years

ago. Without exception, our members believe that the DTV Standard is vital and

Letter from Magalie Roman Salas, Secretary, Federal Communications
Commission, to Martin R. Leader, Fisher, Wayland, Cooper, Leader & Zaragoza, L.L.P.
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extensible. The marketplace disruption that would be occasioned by Commission

consideration of any inconsistent alteration or change without broad industry consensus

would, at a minimum, delay the DTV rollout substantially.

It is our belief - and that of our members, who have devoted substantial technical

resources and talent to this very issue - that there is nothing wrong with the standard.

Indeed, some (but not all) believe that technological advances made over the past five

years indicate that the underlying basic technology can be harnessed in ways previously

not possible to provide superior service without sacrificing the advantages of the DTV

Standard.

VII. Additional Issues

A. A Copy Protection Agreement is Essential to the Future use ofDTV by
Consumers.

The Commission requested comment on the extent to which a failure to reach

agreement on copy protection technology licensing and related issues would hinder the

transition.45 While we have every expectation of reaching an inter-industry accord with

the cable industry on set labeling, the current lack ofprogress on copy protection is

disheartening. To an unknown degree the lack of an agreement already has dampened

demand for DTV. We expect the negative effects to increase as the market continues to

mature and consumers want to continue to use recording devices to time-shift and make

other fair use of the digital broadcast, cable, and satellite programming, as they have in

the analog world for decades. Although free broadcast digital television programming

(Feb. 4, 2000); See Office of Engineering and Technology, OET Report; FCC/OET 99-2,
199 FCC LEXIS 4945, September 30,1999.
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should not be copy protected, and therefore not affected technically by it, the success of

digital television in general is directly linked to the success of cable delivery of digital

programming (cable originated as well as broadcast originated). Cable operators will be

required to employ copy protection as a condition of distribution of a large number of

cable originated digital programs. For this reason copy protection issues, such as those

related to the Point Of Deployment (POD) interface, must be resolved.

The CEA and its members have worked diligently with the cable industry to

define a receiver that will support the success of cable delivery of digital programming

and have included the support of copy protection in the definition ofthose receivers.

However, copy protection licenses must not be used to influence other features and

functions of consumer equipment nor should it be configured for punitive purposes.46

We are hopeful that the Commission's attention to the copy protection issues will

facilitate an agreement. From the public interest and consumer perspective, such an

agreement must permit viewers to continue their normal and fair use recording of

programs while providing the necessary protections for intellectual property, as has been

the case with analog equipment.

B. Definition ofPrincipal Community Coverage and Permanent Channel
Elections Should Be Expedited.

The Commission requests comment on options for defining principal community

coverage and whether it should establish a deadline for broadcasters to select their

45
NPRMat~ 10.

46 CEA will be submitting comments in the FCC rulemaking recently initiated that
focuses specifically on copyright and labeling issues, see Compatibility Between Cable
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permanent DTV channels. The Commission should expedite decisions on these matters

in order to expedite the transition to all-digital broadcasting. We offer just a couple of

observations. With regard to community coverage, we have noted with dismay the

dissemination of grossly misleading ATSCINTSC reception comparisons that either fail

to account for the low power and often lower-placed antenna used for the digital signal,

compared to stations' authorized digital facilities, or reduce such information into an

obscure note with no adjuctment made to the data presented. While we do not have an

opinion on what the required power should be over a licensee's community oflicense per

se, we do believe that broadcasters should be required to operate at their maximum

authorized facilities on a date certain established by the Commission, or they should

relinquish the service area that they are not reaching so that others may serve the viewers

in such areas. Viewers were promised service area replication, and with Congressional

approval the Commission has issued broadcasters licenses that provide such replication.47

Building under-powered digital facilities and then complaining about consumer reception

difficulties should not be tolerated or facilitated by the Commission.

Finally, requiring those broadcasters with a choice of channels to select their

permanent channel in a reasonably prompt manner would facilitate the spectrum plans of

broadcasters burdened with both their channels "out-of-core". Doing so also will permit

power and translator stations to begin their planning process for relocation. Requiring

reasonably prompt election also would permit development of long term plans by

Systems and Consumer Electronics Equipment, Notice of Proposed Rulemaking, MM
Docket No. 00-67 (FCC 00-137, released April 14,2000).
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potential new entrants who will bid for the remaining channels that will be available

when analog NTSC service ceases at the end of the transition.

VIII. Conclusion

We welcome this opportunity to resolve outstanding issues related to the

transition, and urge the Commission to decide these and related issues in a

comprehensive and cohesive fashion that furthers the public's interest in ensuring a

successful transition to an all-digital television broadcast service.

Respectfully Submitted,

CONSUMEi'ELECTRONICS ASSOCIATION

Gary Klein, Esq.
Vice President, Government
and Legal Affairs

Michael Petricone, Esq.
Vice President, Technology Policy

Consumer Electronics Association
2500 Wilson Boulevard
Arlington, Virginia 22201
(703) 907-7500
May 17, 2000

David R. Siddall, Esq.
Jason E. Friedrich, Esq.
Verner, Liipfert, Bernhard,
McPherson & Hand, Chartered
901 15th Street, NW, Suite 700
Washington, DC 20005
(202) 371-6326

Its Attorneys

47 See 47 U.S.C. § 336; See Advanced Television Systems and their Impact upon the
Existing Television Broadcast Service, 14 FCC Rcd 1348 at 1394 et seq. (1998) (DTV
Table of Allotments).
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Appendices

A. The High Definition DTV Displays (Monitors) Available to Consumers

B. Set-top Boxes Capable of Receiving Over-the-Air DTV Standard Signals in
all of the ATSC Formats Used

C. DTV Receivers Consisting of High Definition Displays (1080i) Integrated
with Digital Over-the-Air Decoders

D. Monitors Capable of Displaying 480p Signals at Rates of 31.5k Hz or
Higher
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The following CENTWICE charts contain the most comprehensive source of information on DlV products available in the market.

All of the DlV products listed fall into one of the follOwing three categories:

integrated high-definition sets that include a digital receiver and display;

digital set-top boxes designed to work with high-definition and digital displays, or current analog displays; or

DlV displays, which, with the addition of a digital set-top box, offer a complete DlV system.

1080i and/or 720p-CapabLe Monitors
(15.7kHz-33.75kHz or better)

Direct Vrew 3" 4:3 1080

Price

Now $20,000

Now $12,000

Now $12,500

Now $35,000

Now $15,995

Now $15,995

Now $4,299

Now $2,799

Now $3,499

June $6,999

April $2,499

03-00 TBA

Q4-()() TBA

March $60,000

March $45,000

Now $9,999

Now $3,799

Now $3,999

Nlow $4,499

Now $4,499

Now $9,999

Now $5,499

. Now $6,999

Now $9,999

Now $699

Available

(2) HD Component .

VGA lS-pln D-sub

HD Component

HD Component

HD Component
RGBviaVGA

continued on page 19

HD Component
RGB via VGA

HD Component, 1
5-pln D-sub

RGBH&Vsync

RGBH&Vsync

RGBviaVGA

HD Component

RGB-H&V BNC,
Component BNC,

RGB 15-pln DSUB

RGB-H&VBNC
Component BNC

RGB 15-pln DSUB

HD Component
RGBviaVGA

RGBviaVGA

HD Component

HD Component
RGBviaVGA

HD Component

RGBS-H&Vvia VGA
15-pin D-sub

RGB H&VIC Sync via .
BNC

RGB H&VIC Sync via
BNC

RGB High Density
lS-way D-type socket

RGB High Density
lS-way D-type socke1

RGB High Density
lS-way D-type socket

a

nop 1080i
(1024xl024)

720p 10801

720p 10B0i

720p 10601

720p 10B0i
(1024x1024)

variable 720p l000i

Variable

variable

SCreen
SIze

SPNr 16:9

42W 16:9

42W 16:9

32" 4:3 l080i

SOW 16:9 l080i

Variable 1081Ji nop

Variable 1080 nOp

Variable 1080l

46W 16:9 10601

50' 4:3 10801

ssw 16:9 10801

60' 4:3 10801

80" 4:3 10801

55W 16:9 10aOI

6SW 16:9 l080i

73W 16:9 10801

27" 4:3 1080i nop

Courtesy of TWICE

DlrectVrew

Direct View

DLP Front PTV

Rear Projection

D-ILA Hologram 61W 16:9 10801
Rear PTV (1.32 mil. pixels) line doubles NTSC

Direct VieW 30W 16:9 1080i

7" CRT Rear PTV 60' 4:3 1080i

7" CRT Rear PTV 53" 4:3 10801

7" CRT Rear PTV

7" CRT Rear PTV

7" CRT Rear PTV

9' CRTFront PTV

B" CRTFronl PTV

7" CRT Rear PTV

9' CRT Rear PTV

. 7" CRT Rear PTV

. 9' CRT Rear PTV

NetTV

";'- .. }:~.. \.~ .

MllsUbishl; : ~.'-...55;:.90S .. .'
D~senes·.···

M~UbiShl

jJ;~t~:~~CY;

'<~~~I~;,{~~rts,;~ ~1

. MltsubiShi:~;> . W5-ti5905 7" CRT Rear PTV
DiamondSeries.:'
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DIV Produe t'""""'-s-CJ
1080i and/or 720p-CapabLe Monitors (15.7kHz-33.75kHz or better) - continued from page 18

Brand Model DlsplayType SCreen
SIze

HDlVScan
Rate DtspIay
capability

O,.;BoardUne
Doubllngl<;i
.SCalIng?',[,

Number of Interface for DTV
NTSC TunerlDecoder
.lIliws.

Available Price

NetTV DTV29XT Direct View 2r 4:3 10801 720p I" VGA 15-pin lkub Now $999

NetTV D1V34X Rat Faced Direct VIeW
.'

32" 4:3 1080i nop :. v.. '· , VGA 15-pin D-sub
,. ',.:~>,': " . HDComponent

April $1,299

$1,399

$5,999

$5,999

$5,999

May

April

Now

Now

HD Component

HD Component

1080i nOp

1080i nOp

32" 4:3DTV34XTF Rat Faced Direct VtewNetTV .v-'t')F/'~;, VGA 15-p1n D-sub

1m
HDComponern

1---,N~eav";"''';'''-D-1V3--6WTF---Rat-Face-d-D-irect-Vi-ew---3fNI'----I-080i-' -72Op--........;.,~":;;;;';"":' ...,..;...t.:,......-V-GA-1-5-pi-'-nD-su--b--Ap-ril---TBA--1

"" ,:,~: , ", ,;,;),;:,".~ HHDDcCoOmmpoPonneentnt
CT-34WDM60 Rat-Faced Direct VIeW 34W 16:9 1OBOi, ;,~

, :' Tau

PanasonJc CT-34WX50 .'. Rat·Faced Direct VIeW 34W 16:9 10801 i;'; :;e,;}";

Panasonic PT-56WFX95 rCRTRearPTV 5&N' 16:9

TBA

$5,500

$5,000

$4,200

$4,499

$3,000

$4,000

$1,429

$6,999

$5,499

$6,300

$7,300

$8,300

$20,000

Now

Now

Now

Now

Now

Now

Now

Now

30-00

20-00

20-00

Summer

Summer

Summer

HD Component

HD Compona!

RGB
HD Component

HD Component

HD Componern

HD Component

(2) HD Component
VGA 15-pin D-sub

(2) HD Component
VGA 15-pin D-sub

HD Component. VGA
15-pin lkub

HD Component

".: (2) HD Component
i"" \ii::A 1'i-nin D-""h

. .,.

;, ',:,

',",

.." )'lI!~'\'" : (2)HDComponent
:~. "i" " Expansion Slot

:"'. " '.~'{ '.' '" Connection For SH-D07

"~: .,' (2) RGBHV via VGA

1080i

108lli

10801

1080i

1080i

1080i

1080i

1080i

1080i,

1080i nop

10801

1080i

nop 10BOi

10801 720p

60' 4:3

27" 4:3

53W 16:9

5PNr 16:9

64W 16:9

58W 16:9

30W 16:9

34W 16:9

50W 16:9
(128Ox768)

53WW 16:9

64WW 16:9

7" CRT Rear PTV

7" CRT Rear PTV

7" CRT Rear PTV

Mul!i·scan, Direct View

PT.£5WX50 '.' r CRT Rear PTV 65W 16:9

6OPP97Dl • 7" CRT Rear PTV 60W

55PP970r 7" CRT Rear PTV SSW 16:9
':"."

6OPP9601 7" CRT Rear PTV

JOPW9815 Direct View

34PW9815 Direct View

SD-641 HD5 r CRT Rear PTV

SD-532HD5 r CRT Rear PTV

SD-582HD5 7" CRT Rear PTV

PDP·505HD Plasma Panel

,

Philips'

Philips

Pioneer

Pioneer

Pioneer

Pioneer

Panasonic

Pioneer Eltte PRO-510HD

Pioneer Eltte PRD-610HD

Philips

.Phil~, '.'

Phijjps,

PioneerElite PRD-71OHD

',',<

Princeton ARl.7T

Princeton AR3.2T Mul!i-scan, Direct View 32' 4:3 108lli nop , '/. YeS', ' .. , " "t· (2) RGBHV via VGA Now .$1,999

TBA

$4,100Now

Jun-OO

108~ 720p30W 16:9Muili-scan, Direct ViewPrinceton Af3.0HD
Direct VIeW

•

. «< 'f-,F'"o. RGBHVwith
:c.i'dJ ,'.ft;' BNC or VGA,

......e:- '::":: .,;"(;.; HD Componern

r;;:pr:inc::eto:n:-7--:Af3;:::.4:-;HD;;;F~--;:;Rat:-";::Faced=.-:M:uJti:·-::scan=--:34;;;W:;:-:;1;6:;;"9 ----;1:0BOi:;-·-:72Op=:-~ ..:::t',.•.,7t= .. ··~Jt.i;j RGBHVwtth BNC
Direct View ;;J!~~,;.?)::! or VGA HD Component

TBA

$4,000

$2,199

TBA

20-00

Mar-OO•. "}":" ~8:,:~:e~
c"'')''''_ RGB 15-pin D-sub

,- .. '" " HD Component

, F, . ' : HD Component

"'o' ': " .' RGB 15-pinD-Sub

108lli

108lli

1080i nOp36" 4:3

61' 4:3

32' 4:3

Direct View

7" CRT Rear PTV

Multi-scan Direct View

ProSCan . TBA
'.'

ProScan .,. PS32800HR

Princeton Af3.6HDF

ProScan PS36800HR Multi-scan Direct View 36" 4:3 10801 :;:',i-.; YA!:j,:-;,·, I,;',

• c. "'::",,: ;,) "

RGB 15-pin D-Sub

'.. HD Component
Now $2,699

ProScan PS50100W Plasma Panel 50W 16:9 720p 106~ RGB 15-pin D-sub TBA TBA

Proton MM3601vr Direct VIeW 36" 4:3 10601 ';No;. ..:' .'. 0 .. HD Componern
..- .. . ,_ 'd, , . VGA 15-pin D-sub

Now $3,200

Proton MM2701vr Direct View 27" 4:3 1080i HD Component
VGA 15-pin D-sub

Now $1,700

(ourtesy of TWICE continued on page 20
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1080i and/or 720p-Capable Monitors (15.7kHz-33.75kHz or better) - continued from page 19

Variable 720p

$4,999

$6,999

$9,995

$3,499

$3,999

$6,000

$7,000

$9,995

$24,995

$17,995

$13.995

$32,995

$39,995

$14,995

$11,595

$110,000

TBA $3.699

Now $13,995

Now $14,995

TBA $1,399

Now $2,499

Now $64,995

Now $18.950.00

Now

Now

Now

Now

Now

10-00 $3.299

Now

Now

Now

Now

Now
<-;,~

Now

Now

Now

Now $19,895

Now $27.750

Now $6,995

Now $10.995

20-00 $49,995

Now $20.995

continued on page 22

10801

10B01

10801

10801

10801

(12~?68)

Courtesy of TWICE

27" 4:3

Screen
SIze

Variable

Variable

Variable

Variable 720p 10B01

Variable

65W 16:9

53' 4:3

61' 4:3

43W 16:9

swr 16:9

sow 16:9

50W 16:9

60W 16:9

64W 16:9

[20] Consumer Electronics Association _ March 2000



1080i and/or 720p-Capable Monitors (15.7kHz-33.75kHz or better) - continued from page 20

8I'and Model '
C,. ". ,', " ,', ','

Dlsplay~ Screen
Size

HDTVScan
Rallt DIapIay
C8pabIIIty

On-BoardUna "NUmberof Intllrface for DTV
'Dol.lIlIliV NlSC ' l\InerIDecoder

'Wng?", "',", , ' 1IIlW's

Available Price

Now $4,995

April $3,200

April $3.700

Summer $2.200

Summer $2.700

Now $4.500

Now $5,500

Now $35,000

Now $13,990

Now $6,990

Now $15,999

Now $4,499

Now $2,199

Now $2,999

Now ' $3,199

Now $3,599

Now $4,999

Now $6,499

Now $2,999

Now $49.995

Now $31,995

Now $24,995

Now $19.995

Now $10,995

Now $9,495

Now $12,995

Now $10,995

03-00 TBA

03-00 TBA

03-00 TBA

03-00 TBA

Now $12,600

MidYear $24,995

HDComponent,
RGBHV via VGA

:";:,Yes~,"<:} '2',·:" - 2setsofHD
(IOSC, hoIz. &vert) ,: .' ~.:-:' ComponentVideo

',',,'::YeS'.:',':"'" 2', " 2sets of HD
JID~. tiorz.aovelt}':' ",;,,": ComponenlVidoo

10801

10801

1080i

10B0i

1080i

1080i

nop 10G0i

720p 108a".::<;,.Ni>,'" '~,': ,RGBSvia BNC

720p 10SCi d:,'Q ,1:; ',",'.,', RGB~VGA ,",

720p 10G0i

10801

55' 4:3

Variable

Valiable

Valiable

Valiable

Valiable

Valiable

61" 4:3

Valiable

Valiable

Variable

50' 4:3

Valiable

50' 4:3

60' 4:3

60' 4:3

sOW' 16:9

ssw 16:9

40W 16:9

,,' 34W 16:9

, .

7' CRT Rear PTV

7" CRT RearPTV

, 7" CRT Rear PTV

,Zenith' , Pro 1200X ,; 8" CRT Front PTV

lanith Pro 900X " 7" CRT Front PTV

, zenith IQC6OH95W 'J 7" CRT Rear PTV

. Vldikron ' .KronosOne:: 7" CRTFronl PTV:

",,' Zenilll' IllC5OH95w.. 7" CRT Rear PTV

TO$/iib3"){': CN3Bx81"OirectVIBW' , 36" 4:3 1080i - "',' Yes . ~, '2;. -,' 2setsofHD ,',",'
',;'>;'.' '" "" ;",'", '::>',i''', ,,' (IDSC,hln&V8rt.); , "',, , ComponentYldeo

':Toshiba' ., :l1'l5oxSf """7"CRTRearPlV 50' 4:3 1080i:,o-':'<Vea:,:'c':""::"2''',' 2setsOt HD
, "','"", 1Ib~,tiQrz.~VQrtl"" ComponentVideo

',' " Zenilll' '",IQC60H94W" 7"CRTRearPTV

- :"TOS~", 'lN61X81', ,

1< Toshiba" 1W-56X81-';

.';"-"}:...""".

,·,j"Soliy:;,X~':~XsR300. "','7' CRT RearPTV ,,' 61" 4:3 1080i i:y:.f$'(IJIlCj>T7::;;;·i", HD component"J

li,'::;OIll~{',,' ,9"CRTFront,Piv Variable 720p 108G"ia"Vot ','RGHC: '

Cou rtesy of TWICE
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Digital TV Set Top Decoders

$299.00

$499.00

TBA

$999.95

TBA

TBA

Price

TBA

$795.00

$999.00

$649.00

$649.00

$899.00

$3,499.00

$1,099.95

$1,099.95

$2,500.00

. ,

August

.A;;'i1ab1e . 'Su~~

No

Yes

No

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

No

Builtin

Yes
(2-channel)

Yes
(2 Channel)

Yes
(2 Channel)

Yes
(2-channel)

Dolby Digital
Decoder

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Scan
Conversion

All Formats>4BOi
Formats>10801
Formats>720p

All Formats>48Oi
Formats>1O80i
Formats>720p

Passes
Undecoded HD
S~a1ln Format

Received

All Formats>1OBOi

All Formats>48Oi
All Formals>10BOI

HO Component

4BOi>960i .,":".,..

4BOp>96Oi
720p>1081Ji
1080i>1080i

All Formats>480i
All Formats>108lJi

All Formats>Any
Output Selected

Switchable:
All Formats>NTSC,

All Formats In Native
Form, 720p>48Op,

1080i>4BOp,
4BOi>4BOp

Switchable:
All Formats>4BOp
All Formats>72Op
All Formats>1O80i

Swilchable:
All Forma!s>48Oi,
All Formats>54Op,

720p>10801,
1OBOi>108lJi

Swilchable:
All Formats>48Oi

All Formals In Native
Form, 720p>48Op,

10B0i>4BOp,
4BOi>4BOp

Swilchable:
All Formats>48Oi,
All Formats>54Op,

72Op>1080i, ""'..,"
10601>10801

Switchable:
All Formats>48lJp
All Formats>1080i

Swilchable:
All Formals>4BOp All

Formats>720p All
Formats>108lJi All

Formats>NTSC Une
doubleNTSC

HD Formats>1080i
, SO Formats>4BOp

Swilchable: 'c" . c . '.. ,

All 18Table 3 Ail Formats>480i All RGBviaVGA,HDGoll1pQnentVr1s'
. Formats Forma!s>48Op All,' ' VideO , . ,.,

Formats>10BOi ~'" ''';.,' '::y,' /,~:: . ' ....

All 18 Table 3
Formats

All 18Table 3
Formats

All lBTable 3
Formats

All 18 Table 3
Formals

All 18 Table 3
Formats

Courtesy of TWICE continued on page 27
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Digital TV Set Top Decoders - continued from page 26

TBA

$699.95

$1,100
with dish

$3,995.00

$1,999.00

$1.995.00

$999
dish optional

Yes

Yes

No

Yes

Yes

TBA

Yes
(2-ehannel)

Built in .IEEE1394<{. Suggested
Dolby Digital Digital ': Available. Retail

Decoder ·Interface,. Price

Yes

No

No

No

Yes

Yes

TBA

Includes
Includes NTSC NTSC Line

, .. Receiver Doublerl

Scaler

'tiD Interface
forDlV
Monitor

,....•. ' , .

HD Cornponent Video
\RGB VGA and RCA

TBA

Scan
Conversion
(Input>Outpul)

Switchable:
All Formats>480i
All Formats>480p
All Formats>1080;

Switchable:
All Formats>480p
All Formats>1080i

All Formats>1000,
nop, 480i, All
Formats>NTSC

All Formats>1080iAll 18 Table 3
Formats

All 18 Table 3
Formats

All 18 Table 3
Formats

Switchable: .'.. ./ Secure iLiNK
All 18 Table

3
All Formats>41l?i ' •Hb ColTiponent Video

Formats All Formats>108Di .. .

Switchable:
All Formats>480p All

All 18 Table 3 Formats>720p All
Formats Formats>108Di All

Formats>NTSC Une
double NTSC

All 18 Table 3
Formats

DTVFormats
ReceivedModel

OST-3000*

IQAOJV1W

SAT.M100* All 18 Table 3
. . Formats

SIR·TS200'

ICOlV·1080·

Sony

Zenith

Zenith

Toshiba

Brand

5amsung

Samsung

SharpVision .TIJ-DTV1ooo

Courtesy of TWICE
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Fully Integrated 1080i Sets
(Digital Decoder included)

IEEE 1394
Digital

Interface
No

No

., '. :' Suggi!stecl
.AVaIlable ,. Retail .
.'. .... <'Prlce

\" .

20-00

Now .• ;~"$7;999 .

, May·Y$3,4~.00.

. 04-00 ~:,;:):1'BA

,. .

No

No

No

No

No

No

Yes

Yes

16:9 .;l~Of: >:.~:4~~:~:~o:.1~I~ Yes' Yes
< "; .', " • -. ' .' ;-~. ,,'- - ,. -, • -: • ".: ' ~,

16:9 '1080i ." "NTSC>525 '480 >540p.,', Yes Yes

16:9 <•... ··l08Oi·····•.•• ;;'~;·,;AlIFonnids>l0a0I\···": Yes Yes

16:9 •..• ~" l080i:};,;?,:}A1\Fo~l080i;j": Yes"" Yes

16:9

16:9

64W

30W

34W'

64W

34W

61W'
,.-

n, l§c ,~; PS61000" 7" CRT
< Rear Projection

~5 ~;. 64PH9905' 9" CRT
1 .. ''-,. ,;;:,:', .:,:",,: Rear Projection

': . 34PH9915. Direct View

"Koilk\I{:i;,'i HO~098U.· Direct View

HD3498[1~>: Direct View '.

." PS34000" Direct View 34W'
. . ·i. Perlormax

.. Spring \$3,999.00
' : ..

'$3,999.00

40-00
'. .:
:. SpringNo

No

NoYes

Yes

Yes

lOBDi ·r· NTSC>540p; 48Dp>540p' . Yes .
,4801>54Qp: 720p>1080i; 10801>10801. .....

108Di ..,.... 'NTSC>540p; 480p>540p.·;, Yes
,480I>54Op; 720p>10801;48Op>54Ojj'
" . 10801>1OBOI,..

108Di ",:" NTSC>54Op; 480p>540p Yes
'.' !480i>!i4Op;720p>10B0i; 10801>1080L

16:9

16:9

16:9

38W'

38WI..R~:". : :;:~~'. Direct View

RCA i P61300' '.' 7" CRT·",« ': .' . Rear Projection
61W' 16:9

. . '.'" ...>. .'.
lOBOi '.,: ;NTSC>S4Op; 48Op>54Op . ': Yes
.' :......;48Oi>54lJp; 72Op>10801;10801>1080j'

Yes No

.•·Sa~~ng",: HCJ555W . 7" CRT
.Jr~~r; Rear Projection

Saf/isunD:71 HCJ655W. 9' CRT
Jrai1llJ~QiQ(tllI':; Rear Projection

SSW'

6SW

16:9

16:9
:

10Blli . . All FOrmats>10801· .. ' Yes
'. .. .•......' _HDC4lmpcoeftl

1080i: All Formats>1080i . .', Yes
"" . .. '" .:.... '. .. '. _HDCcmpollolI

Yes

Yes

No

No

Now. <$7,999
....... ' .. " .,'., .. : ....

. $11,000'·

TBA" .$3 499 .
.' .. ' .'"..... 1••,.>,..No

No

No .. Now , ~,,,,,v.

.... " ,.,.:... :'

Yes . August .~ '''''
.' .. '. ".::': :".

,.: "".: .

Yes

Yes

Yes

No,

Yes

Yes

.

Yes (ORC)

Yes (DRC)

.

lOBDi' " . NTSC>48Op; 48Op>54Op' Yes
;:48Qj>54Op; 72()p>1080i; 10801>10801

1080i .','" NTSC>960i; 48Oi>96Oi,Yes (ORC)
.. 480P>:480P; 72Op>.1 0801;1 08Qi>1080[' .

108Di:,NTsC>960i;48Oi>960i .
...... 480P>480p; 720p>108lJi

;.> .·.108OblO8lJi,". : •• , '>

loBOi' NTSC>48OVp; 4801>480ifli, Yes
'48Op>48ilp; 720p>108lJi; 1OBIJi>1 O8lli

.loaOL ' '.. 'NTSC>96Oi; 480i>96Ol ...'
, '<18O~>48Op;72Op>l 08Di '

. <:'.10801>10801:·' ":t .'

108Di;, NTSC>960i; 4801>96Oi ' Yes
;. .. 48Op>48Op;720p>1080i ':.

••...•.. . . <,108Oi>10801 .

4:3

16:9

16:9

16:9

16:9

16:9

36'

30W'

64W

65W

34W

34W

Direct View

Direct View

Direct View

Direct View

7" CRT
Rear Projection

CRT
Rear Projection

I '?UIlY : <KW-34HD1

". {"/; '.::.
".

.TOShiba'·; OW56X91' 7" CRT 56W'
..:' <.1 . Rear Projection

,TOshiba: -'.: OW65X91' 7" CRT 65W'
'" 'c' " ..' " .: . Rear Projection

I'"

T8A f' .$6,999", __dish

April-OO .; ,: .$8,499 ...
,." ;_......."'"

No

No

Yes .' August L...$6,500 :

Yes

Yes

Yes

Yes

Yes

YesNTSC>54Op; 48Oi>540p: Yes
480p>540p; 7?Qp>1080i ;1Il~_

, ..,. ". Nl:SC>96Oi ; Yes (ORG)

: ... ' NTSC>54Op; 4801>540p .. ': Yes
;480p>54Op;720p>1080i;1OBOi>10B01;HD~_

, .NTSC>96Ol; 4801>96Of. ..; Yes (ORC}
:"8Op>480p; 720P>108Qi; 108lli>,10801' ..

1080/

1080i
..

. 1080i
.

1080i; .•.. , .. NTSC>9601; 480i>96Ol[ Yes(ORG)
'.. »'480p>48Op;720p>1080i; It1801>l08Qi;. . .'

1OBOI:I ',NTSC>960I; 4801>9601'.',,;; Yes (ORC)
. 'J48OJl>4BOp;720p>1080i; 108ao,.lO!lOi; :'.

.... l08Di

4:3

4:3

16:9

16:9

16:9

16:9

65"

57"

RearPTV

RearPTV

> Sony·;' ,\KOP·53XBR500 Rear PTV 53'
::~;~;'}:l .

KWP-57HD2.·
" '5·,. ' ..

:~~:~~~~;~}..t KWP.~HD2 .

Zeni\hl!nteq i 10B56Wl0
>,',:,':;.,.:'.i .

7" CRT
Rear Projection

56W 16:9 l0B0i All formalS>1080i...,. Yes,
_HDCompononlVodeo,

RG8""VGA_

Yes No Now $8,499
t

9"CRT
.•. Rear Projection

64W 16:9 l0B0I
'.

. !, All Formats>1OBOI . • Yes, Yes
_HDC<lo1IOOn01I"""',. :RG8..VGA_

No Now
.

$9,999
..'

Courtesy of TWICE
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DIV &0du c t~s-(I
480p CAPABLE MONITORS
(31.5kHz or higher scanning frequency) External DTV-Decoder Required

NOw

Now

Now

Now

Now

Now

VGA

RGB'liaVGA

RGB'liaVGA

RGB'liaVGA

RGBviaVGA

RGBviaVGA

RGBviaVGA Now ~~~~'.'
HDComponentVideo Now !J~j~QO;

HD Component Video Now if~~,I;~:

HD Component Video Now ~~~j~~f

RGB viaVGA

HD Component Video

HD Component Video

HD Component Video

RGBHV HD Component

RGB H&V, HD Component

HD Component Video VGA

HD Component Video VGA

RGB via VGA, HD Component

RGB-H&V BNe. Component BNC, Now
RGB 15-pin 0 SUB

RGB·H&V BNC, Component BNC. Now
RGB 15-pin 0 SUB

HD Component, VGA 15-pin D-sub

HD Component, VGA 15-pin D-sub

(4:3)

(4:3)

(4:3)

(16:9)

36'

2r

40W

TFTLCD 40W
RearPlV

AatFace
Direct Viffw
'PureAar

Flat Face 30W
DirectVrew
'PureAar

AatFace 32'
DirectVrew
'PureAar

, Plasma Panel 42W

P0-4290D, " Plasma Panel 42W

TSK270QF

LoeWe, ,:' i Calida TabletOl!; Direct View, 32'

L~~> 1Ar! cOn~ore1 ' Direct View

PanasOnic PT-51Dxao TRearPlV 51'

Direct View 32

Samsung' St.K-4D7W; TFT LCD
RearPTV

DTli42WP Plasma Panel 42W

, PMasOIJ~ PT-610xaO" T Rear PlV 61'

·"!.0ew8,:'P,tanusconsolett8 DirectViilw

: ~~~"IArcada1alJl~:! Direct View 32'

: Samsul1Q' .

'sony?:. 'PFM-500A2WU; Plasma Panel 42W:.J.' -" "" :

Sharpv~iorl;, YJmJ99': LCD Front P1V Variable

Plasma Panel 42W HD Component, VGA 15-pin D-sub Now \tj~,jil;~5
1-..........;..,---:--..........;..,...;..,-p-las-ma-Pan-el--42-W-....:.....;..,"""""+p.......±:"'~e-+:-"'"7...;..,~---R-G-B-via-1...;,.5·-PI-n ....D--su-b.-H-D...;,.Co-m-po-n-en-~---1"':'a-oo":":'"-
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