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DVI OUTPUT EYE DIAGRAMS OF CH7009A/7301A VS. CH7009B/7301B
Scope

CH7009B/7301B, which are the successors of CH7009A/7301A, are fully DDWG compliant DVI transmitters.
The new chips are able to transmit DVI display data from 25MHz up to 165 MHz pixel clocks.  CH7009A/7301A
is capable of transmitting data from 25 MHz to 135 MHz. A screened version of CH7009A/7301A would be able
to support 165 MHz pixel clock if the DVI PLL is powered by 3.6V. This document gives a overall picture of what
the DVI output eye-diagrams of CH7009A/7301A and CH7009B/7301B look like. The eye-diagrams of
CH7009B/7301B support that these chips are versatile DVI transmitters with full compliance to DDWG
specifications.

Eye-Diagrams of CH7009A/CH7301A

The DVI eye-diagram of some CH7009A/7301A chips may have uneven odd/even eyes when operating under high
frequency modes.  DVI resolutions such as the 1400 x 1050 pixels or 1600 x 1200 pixels, which require a pixel-
clock frequency exceeding 135 MHz, may cause the uneven eye-diagram occurrence.  As a result, pixel errors may
occur. The uneven DVI eye-diagram comes from the post-VCO level-shifters within the DVI PLL. This phenome-
non in CH7009A/7301A is an on-chip statistical processes problem, which has been fixed in the design of their
successors, CH7009B/7301B.
Figure 1 shows an uneven odd/even eye-diagram from CH7009A/7301A chips at 162 MHz pixel clock frequency.
From a design point of view, this chip should not be used at a frequency higher than 135MHz. A DC balanced
duty-cycle screening process has been implemented to screen the CH7009A/7301A chips for running at a
frequency up to 165 MHz.  In order to retain good stability of the DVI PLL, the DVI PLL power (AVDD) is
required to be 3.6V. Figure 2 shows a well balanced eye-diagram at 162 MHz pixel clock from screened
CH7009A/7301A chips.  The eye-diagram is DDWG compliant.
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Figure 1:  Eye-diagram of CH7009A/7301A DVI output at 162 MHz with 3.3V on DVI PLL Power Rail

The opening amplitude is 644mv and extreme horizontal openings are 510ps, and 430ps for the odd/
even eyes respectively.  It complies with DDWG specification.
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Figure 2:  Eye-diagram of Screened CH7009A/7301A at 162 MHz with 3.6V on DVI PLL Power Rail
(Note: It is strongly recommended that the DVI power (AVDD) be 3.6V for pixel clock frequency higher than 135MHz)

The opening amplitude is 644mv and extreme horizontal openings are 470ps, and 470ps 
respectively.  It complies with DDWG specification.

Eye-Diagrams of CH7009B/CH7301B

A new design of The DVI PLL has been implemented in CH7009B/7301B to correct the uneven eye-diagram
problem and enhance the VCO speed.  Figure 3 shows a typical eye-diagram of CH7009B/7301B DVI output
operating at 162MHz. The eye-diagram supports that the new chip is robust and is fully DDWG compliant.
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Figure 3:  Eye-diagram of CH7009B/7301B at 162 MHz with 3.3V on DVI PLL Power Rail

The opening amplitude is 674mv and extreme horizontal openings are 490ps, and 480ps
respectively.  It complies with DDWG specification.
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Disclaimer
This document provides technical information for the user.  Chrontel reserves the right to make changes at any time with-
out notice to improve and supply the best possible product and is not responsible and does not assume any liability for
misapplication or use outside the limits specified in this document.  We provide no warranty for the use of our products
and assume no liability for errors contained in this document.  The customer should make sure that they have the most
recent data sheet version.  Customers should take appropriate action to ensure their use of the products does not infringe
upon any patents.  Chrontel, Inc. respects valid patent rights of third parties and does not infringe upon or assist others to
infringe upon such rights.

Chrontel PRODUCTS ARE NOT AUTHORIZED FOR AND SHOULD NOT BE USED WITHIN LIFE SUPPORT
SYSTEMS OR NUCLEAR FACILITY APPLICATIONS WITHOUT THE SPECIFIC WRITTEN CONSENT OF
Chrontel.  Life support systems are those intended to support or sustain life and whose failure to perform when used as
directed can reasonably expect to result in personal injury or death.  
Chrontel
2210 O’Toole Avenue, Suite 100,

San Jose, CA  95131-1326
Tel:  (408) 383-9328
Fax: (408) 383-9338
www.chrontel.com

E-mail: sales@chrontel.com
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