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Quantum Data



A Famous 1966 Time Magazine Cover

Got me thinkingé



Fast forward to 2009



Analog died at Quantum Data in 1998

Model 822S

Video Signal 

Generator

Color Component 

RGB/YPbPr

Analog Video

9 to 700M 

pixels/sec

36-bits/pixel

Radiology/Prepress



822S Analog Waveforms

500pS

Rise/Fall

no ring



822S Analog Waveforms (continued)

High Quality at 

500MHz

(3.3x 1080p60)



Digitalôs Easier - Just keep eyes open

Deskew and/or 

equalize

Regenerate/

maintain the

ó1ôs & ó0ôs

Source: www.redmere.com/download.php?file=81



HDMI Intra-pair Skew

10meter

limit

Source: www.redmere.com/download.php?file=81



Source of the Intra-pair Problem

Intra-pair skew

caused by

asymmetric

twists 

Source: www.redmere.com/download.php?file=81



Why go digital?

¸ DIGITAL PROs

Studio quality at low cost

Easy to test & maintain quality (just ó1ôs & ó0ôs, avoids re-sampling artifacts)

Lossless long distance transmission (repeat without degradation)

Easy to switch

Metadata-based automation (e.g. THX Media Director)

Content Protection (content providers allow pristine content in home)

3D ready

¸ DIGITAL CONs

Handshake issues (sink->source OK; working on Source->Repeater->Sink)

Content Protection (hassle for designers, installers, test equipment mfrs.)



Which digital interface?

¸ Compressed

¸ Uncompressed ñBasebandò

HDMI (mass market)

WiHD (lossless wireless - interoperable w/HDMI)

WHDI (lossy wireless - interoperable w/HDMI)

DisplayPort (computer / specialty / custom market)

3G-SDI (broadcast/production)



HDMI - in the eyes of some



Have faithé

éweôre working on it



HDMI ïin the eyes of others



HDMI Possibilities

3D Resolution
Silicon

Introduced

Pixel Rate

(MHz)

2D Formats

(both eyes)

3D Formats

(per eye)

Standard

(default)
2004 74.25

1080i

720p50

720p60

1080p24

(per CEA-861-B)

frame-compatible half resolution

(?)

Enhanced

(e.g. HDMI v1.4)
2007 148.5

1080p50

1080p60

(per CEA-861-B)

720p50

720p60

1080p24

(per HDMI v1.4 ñFrame Packingò)

High

(?)
Future 297

1080p100

1080p120

(per CEA-861-E)

1080p50

1080p60

(ñFrame Packingò?)

2160p24

2160p25

2160p30

(per HDMI v1.4 ñ4Kò)

4K frame-compatible for film?



HDMI ïto me

Why do we still 

have all these 

legacy 

connectors?

Iôd much rather 

have an integrated 

matrix switcher



HDMI Simplifies

HDMI promises 

single cable 

simplicityé



HDMI Handshake Issues

é but sometimes 

has problems 

handshaking



HDMI Recommended Practices

HDMI Interoperability 

Work Group (IWG) 

began work this year

Maybe weôll see 

something in 2010


