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How HDMI sources affect the CAT5 transmission range

When people are talking about HDMI applicationshsas extenders, splitters, switchers or
matrices, usually the number of ports, transmissmge, and HDMI versions etc. are evaluated
and even tested over and over again! There islachathing wrong with this attitude or manner.
The points we would like to express in this artisléo open a discussion regarding how HDMI
sources will affect the capability of receptiontioé receiver! This essay is also to demonstrate not
only the transmission media or mechanism but &lssburce itself plays an important role in
HDMI signal extension, duplication, and switching!

The first concept we need to briefly introducedgarding eye patterns. What are the eye
patterns? What kind of information can we get fnm@asuring eye patterns? As digital signals get
its leading position over traditional analog onesenand more clearly and the bandwidth demands
increase crazily, how to send high quality and tegbed digital signals from site A to site B is no
longer a simple task, especially no compressionnigcies involved! The most popular technique is
regarding differential signaling. Differential s@ing brings a lot of advantages over many others,
such as high noise immunity, lower energy emissamal, fewer wires etc. However, when we
condense 24 bits or even 48 bits into one painetlbased on differential signaling technique, the
very coming issue is the high bandwidth requirenosetr wires. In telecommunication, an eye
pattern is an oscilloscope display in which a pseaisidom binary sequence signal from a receiver
is repetitively sampled and applied to the vertinput, while the data rate is used to trigger the
horizontal sweep. It is so called because, whesitireal is in NRZ code, the pattern looks like a
series of eyes between a pair of rails. In othedaiceye pattern is what the digital signal looks |
on an oscilloscope. The traces of many 1s and @daps/together on the oscilloscope to form a
pattern that resembles an eye shape.

Below are examples.

Poor Signal Good Signal



Why do we bring the eye pattern issue here? Fundi@bhe the quality of eye patterns in any
HDMI transmission, which inherits the charactedstof differential signaling naturally, indicates
how well or successfully this communication will. keet us look at 3 examples! In the following
pictures, we demonstrate how different HDMI sourites the same HDMI cable and receiver
behave while transmission is taking place! Fromréoeiver’s point of view, the better the eye
pattern shape, the lower the error rate! For gtedi examples, PS3 outperforms the other two
sources! It results from more stable clock, smadtexer noise, and more considerate circuit design
on the source side!

Sony Blu-ray player: BDP-BX1

¥ideo Session SDI Status

Input: Data Collect: Running BT
Signal: Run Time: 0 d, 12:18:19 et

Format: Auto 1080i 59.94 — HD 5DI 422 -
SseMiRnsiond: Jitterl HPF: 10 Hz Timing Cable Loss (HD): 020 dB
SAY Place Err: Y Stuck Bits: Approx Cable (HD): 4 Metexs
Field Length Err: C Stuck Bits: o UL 0.34 UI Source Level (HD): 728 mY
Line Length Err: - ———3  Cable Type: Belden §281
Line Number Erz:

Ancillary Data: Y Present

Jitter2 HPF: 100 kHz Alignment
Statistics Status Err Secs  Err Fields % Err Fields P-P: 037 ns 0.55 11

RGE Gamut Error 6758 348182
Cmpst Gamut Error 4938 26604
Luma Gamut Error 6738 347121

¥ Chan CRC Error 6788 1920530
C Chan CRC Error 6788 1920503
¥ Anc Checksum Error 39 42
C Anc Checksum Error 36 37

Changed since reset: N/A

1080i 59.94 febe: 0054 ID: DEFAULT
Sl Inpui & Tektronix
s

Ref: Internal




Sony PS3

fideo Session

SDI A Data Collec|
Run Time:

Auto 1080i 59.94 — HD 5DI 422

Input:

Signal:
Format:

352M Pavload:

SAY Place Err:
Field Length Err:
Line Length Exr:
Line Number Ere
Ancillary Data:

Y Present

Statistics Status Err Secs

RGE Gamut Error
Cmpst Gamut Error
Luma Gamut Error

X Chan CRC Error
C Chan CRC Error
¥ Anc Checksum Error
C Anc Checksum Error

6755
496
6736
6781
6781
39
36

Changed since reset: N/

1080i 59.94
SDI Input A
Ref: Internal

XBOX360

ideo Session

352M Pavload:

SAY Place Err:
Field Length Err:
Line Length Err:
Line Number Err:

Ancillary Data: Y Present

Statistics Status Err Secs

RGE Gamut Error
Cmpst Gamut Error
Luma Gamut Error

¥ Chan CRC Error
C Chan CRC Error
Anc Checksum Error
Anc Checksum Error

G757
493
6738
6781
G781
39
36

Changed since reset: N/A

1080i 59.94
SDI Input A
Ref: Internal

Y Stuck Bits:
C Stuck Bits:

Running
0 d, 12:02:47

Err Fields

343179
26602
347119
1920515
1920488
42

37

% Err Fields
263147

Mar 06 04:48:23

Tekironix

Running
0 d, 12:15:15

Err Fields

348181
26604
347121
1920515
1920488
42

37

% Err Fields

255771
1.0543
25.4092

Mar 06 05:00:51

Tektron;x

SDI Status

Jitterl HPF:
P-P:

10 Hz Timing
Gns 0.39U1

Cable Loss (HD):
Approx Cable (HD):
Source Lewvel (HD):
Cable Twpe:

0 Meters
650 mV
Belden 5281

Jitter2 HPF:
PP 0.09ns

100 kHz Alignment
013UI

ID: DEFAULT
Embd: ———

SDI Status

0,39 dB

5 Meters
736 mV
Belden 8281

Jitterl HPF: 10 Hz Timing Cable Loss (HD}):
P-F: 0.76ns 114 U1 Approx Cable (HDg
11 ( ) 0.34 UL Source Level (HD):
Cable Type:

Jitter2 H
PP

100 kHz Alignment
30ne 04401

ID: DEFAULT
Embd; ———




There is a key measurable factor to define theityuafl transmitted differential signal, which is
so called jitterJitter is an unwanted variation of one or more charagties of a periodic signal in
electronics and telecommunications. Jitter maydss $n characteristics such as the interval
between successive pulses, or the amplitude, freguer phase of successive cycles. Jitter is a
significant factor in the design of almost all commmcations links (e.g. USB, PCl-e, SDI, DVI,
HDMI, PC-48). In clock recovery applications itakso callediming jitter. The bigger the jitter,
the inferior the communication channel quality viod.

Therefore, unless HDMI applications offer Clock dbata Recovery (CDR) capability to the
received signals, the jitter residing the input HD3jnal may cause the shorter transmission
distance or high bit error rate even although flegver or listener may not perceive those defects!
Even worse, if the HDMI splitter, extender or swiigc in the HDMI transmission path is not well
designed, more jitters resulting from low frequepoyver noise, mismatched impedance or poor
grounding of the HDMI equipment will lead to a cdetp shutdown! This also explains some
combinations of sources and receivers can workuh@®0p deep color cases over 15 meter long
HDMI cables, but some simply don’t with the sambleaand TV set!

In a summary, we use 3 examples to demonstratelm®WDMI source plays its role in the
system, and consider this as a reminder! To algagsantee the best digital video and audio
experiences you will have, pick up your HDMI soungere carefully at the first place!



