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We Did It! … We Created A Big Splash



HDTV Adoption – all TVs are HDTVs

90%

2015 2016

81%
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Digital TV
US - 119M TV Households 
vast majority digital

53M cable
32M satellite
12M telco IPTV

Europe - 99M pay-TV HHs

Worldwide pay-TV revenue is > $1.1B

As pay-TV grew, over-the-air 
broadcast declined to <10% 
US HHs around 2010

OTA-only HHs now 17M

Antenna sales growing

“cord-cutting” trend

~20% of US broadband 
internet sub HHs use OTA 
antenna
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Home Video 1977 - VHS/Beta war … last unit 2016

1996 

2002 - in 6 years,  >70% adoption in US HHs
CDs took 14 years, Cell phones 18 years, PCs 25 years

2002 - China made 30M players,  ~70% ww total

2002 - DVD > VHS sales; Home Video $16.8B

2003 - BD/HD-HVD war … 2007 2.7M players

2018 - although in step decline, disc sales $4.7B 

2013 - “Frozen” sold 3.2M discs in one day

2013 - “Despicable Me 2” >46M discs (US)
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HDTV and Flat-Panel Displays Symbiotic

OLED

LCD / LED

LCD

DMD/DLP

Plasma

8k 7680 x 4320

High Dynamic Range 

Wide Color Gamut

4k UltraHD 3840 x 2160

FullHD 1080p 1920 x 1080

720p 1280 x 720

480p



1995                      …2008                            …2018
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Modems

Video

Steaming
Video

Downloads

Cloud

DVR

MPEG-2

AVC H.264

HEVC H.265

Next… H.266



Video Streaming Over The Internet

HDTV = MPEG-2 @ 19 Mbps

ATSC

Grand Alliance

TS/QAM

Digital Cable

Cable Modems

DOCSIS 1.0
40 Mbps / 10 Mbps (1997)

8/16 VSB

ATSC

Grand Alliance

DOCSIS 2.0 (2001)
40 Mbps / 30 Mbps

DOCSIS 3.1 (2013)
10 Gbps / 1 Gbps

DOCSIS 3.0 (2006)
Channel Bonding 1 Gbps / 100 Mbps 

DOCSIS 3.1 FD
10 Gbps / 10 Gbps (2017)

AVC H.264 (2003)
HD @ 6 – 8 Mbps 

HEVC H.265 (2013)
HD @ 3 – 4 Mbps 

3G (2000)
> 200 kbps

2G (1991)
~40 kbps

4G (2000)
kbps



Cable Modems – Broadband Internet

Over 66M Cable BB internet subs (telcos have 32M)

Cable invested > $230B in networks since 1996

There are 1.7 million miles of Hybrid Fiber Coax in the US

2015 - Comcast ISP subs > TV subs

2017- video streaming revenue > Physical Media sales



Digital Revolution – Many Astounding Advances
and short life cycles with rapid obsolesence

And the Change Is Accelerating
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1995                     ...2008                   …2018

10 MB

Computing and Memory

100,000x increase



• Software on 
commodity servers

• Encode “in the cloud”

1995                 ...2008                     … 2018

MPEG-2 MPEG-4 AVC – H.264



1995                      ...2008                     …2018



1024 x 768

1995                         …2008                         …2018
Personal Computers Post-PC Era



UHD HDR

1995                     ...2008                   …2018

Full HD

Graphics



1993                      …2008                    …2018

Most still cameras have video recording

But cameras themselves are in decline

Cameras



The Digital Revolution Has Been a Deluge of Innovation

Was Digital HDTV inevitable?

Was TV just swept along with other digital advances? 

Technology historians will recognize that

the HDTV Grand Alliance and the resulting ATSC standard

were the world’s first digital TV and an amazing catalyst



ATSC 1.0 in Retrospect
The HDTV Grand Alliance was a Revolution in 1993


