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Chrontel Application Notes

A PCB Design Guideline to Prevent DVI Signaling Power Interference
in the CH7009 Family Chips Applications

1. Introduction

This application note focuses on a special PCB design care for the CH7009 family (CH7009/CH7010/CH7301)
DVI applications. Its main purpose is to attack a power-interference problem ignited by CH7009 DVI power
pin, of which the power is fed by DVI panel signals through the DVI cable connecting to CH7009. The PCB
designers are strongly suggested that this design guideline be followed to prevent this power interference
problem which may occasionally cause system boot-up or system power-down sequence disorder.

2. Explanation to the Problem

The DVI power pins (pins 23, 29 TVDD) of CH7009 family may be fed by the DVI panel signals with a certain
level of voltage when the system (containing CH7009) is powered off and DVI panel is powered on. This is
because that CH7009 as well as all ICs have input diode protection - one to ground and one to VDD, and the
power is fed back to the TVDD power pins through this protection diode.

3. Solutions to the Problem

The way to prevent the power interference is to isolate the CH7009 chip TVDD power supply with a voltage
regulator or a simple low forward-voltage diode. Putting a low forward-voltage diode (See Figures 1, 2)
between 3.3V power input and TVDD (pins 23, 29) of CH7009 solves the problem with a sacrifice of minor
voltage drop to TVDD. A better way to the solution is to isolate CH7009 power from other chips on board by
using a dedicated voltage regulator for the CH7009 family chip (See Figures 3).
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Figure 1: Isolate the CH7009 family TVDD power with a low forward-voltage diode (such as 1N5817).
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Figure 2: The forward-voltage characteristics of diode 1N5817
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Figure 3: Isolate the CH7009 family TVDD power with a 5.0V - 3.3V voltage regulator (such as LT1587-3.3)

4. Chip Performance with the Solutions Implemented

Figures 4 — 7 show the eye-diagrams of the CH7009 family chips DVI outputs. Both of the above solutions
have been tested and showed that they are robust solutions. Please note that when low forward-voltage diode
solution is used, the diode voltage drop should be as small as possible so that the TVDD voltage remains above
3.0V.
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DVI eye diagram at 162 mhz.
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Figure 4: DVI Eye-diagram at 162 MHz (1600 x 1200 pixels) -1
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Figure 5: DVI Eye-diagram at 162 MHz (1600 x 1200 pixels) —2
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DVI eye diagram at 162 mhz with diode.
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Figure 6: DVI Eye-diagram at 162 MHz (1600 x 1200 pixels, with diode 1N5817) -1
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Figure 7: DVI Eye-diagram at 162 MHz (1600 x 1200 pixels, with diode 1N5817) -2
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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.
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