ENHANCED VIDEO DEVICES

DKD-HDMIr
User’s Guide
EVD1000 Developer’s Kit — Digital

Introduction

EVD makes available to its customers various platforms to aid in easy evaluation of the video
enhancement capabilities of the EVD1000 series chips, and to prepare for straightforward integration
into the customer’s own systems. These platforms consist in general of the following elements:

- Video input stage

- EVD1000 series enhancement stage

- Video output stage

- User interface controlling basic features

- USB connectivity for access to advanced features

The present document is applicable to EVD'’s digital Technology Demonstrator board, designed for
operation with ATSC standard HDMI/DVI video input/outputs. This document contains instructions
necessary to get the hardware up and running and begin processing video using the basic user
interface, and provides a framework and jumping-off point for integration efforts. As noted herein
below, other documents are available which cover advanced features in more detail (some under
mutual Non-Disclosure Agreement); please consult the factory for additional information as required.

When beginning to evaluate the EVD1000 series chips using our Technology Demonstrator boards, it
is very important to observe three points:

1. Digital-based Demonstrators necessarily contain digital receiver and transmitter chips as
appropriate for standard off-board communication protocols. This and other circuitry external
to the EVD1000 series chip may place limits on the video formats the Demonstrator board can
handle, which are not indicative of limitations in the enhancement chip. For example, the
present digital Demonstrator board can accommodate standard video up through 1080i. The
EVD1500 is capable of processing 1080p.

2. The Demonstrators contain three parameter presets that allow easy access to three levels
of enhancement. Since nearly every application is unique and therefore may require its own
set of enhancement parameters, it is quite possible that none of the three presets perfectly
suits your particular needs. The Advanced Feature interface permits the user to tune
parameters to individual needs and to save these parameter sets as custom presets on the
board for standalone use.

3. The physical size of Demonstrator circuit boards can be deceiving - some are (much) larger
than is required due to a number of reasons; however, the EVD1000 series is a single-chip
enhancement solution which is easily integrated into virtually any digital video path. Consult
the datasheet and application notes for specifics.

© 2009 Enhanced Video Devices, Inc. DKD-HDMI Rev 1.1 6/29/2009 Page 1




& User’s Guide, EVD1000 Developer’s Kit — Digital

Developer’s Kit Contents
The EVD1000 Developer’s Kit — Digital (DKD-HDMI) contains the following:

- Circuit board containing EVD1000 enhancement chip; the board is mounted on a Plexiglas
plate for stability and ease of handling

- AC Plug-in power supply, provides 5VDC to the board

- This User’s Guide

Circuit Board Layout
The digital Demonstrator circuit board is pictured below. Locations of all video and power connectors
are shown, as are the display mode and enhancement level controls and indicators.

TOP VIEW

Connectors, controls, and indicators

—— HDMI/DVI input HDMI/DVI output ——

Split/Full/Bypass Low/Med/Hi enhancement
selector and indicators level selector and indicators

Power USB

Connections
The EVD digital Demonstrator supports ATSC standard video in HDMI format, as well as in DVI

format (using passive adapters available separately).

- Connect your video source to the appropriate input connector,
- connect your video display to the appropriate output connector, and
- connect the power supply cord to the power connector, and plug the AC adapter into a wall

outlet.
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Operation

Upon application of power and valid input video, the Demonstrator will first flash all indicators in
sequence for approximately two seconds. Some indicators may then flash briefly as the source and
display devices are interrogated.

Following this action, if a proper source and display are present, the hardware will begin processing
video per the current settings, and update the indicators as shown in the figures below:

Display Mode Indicators Enhancement Level Indicators

Split screen (D2) Low (D1)
Full screen (D4) Medium (D3)

Bypass (D6) High (D5)

If at any time the hardware detects no valid video source connected at its input, it will for a period of
approximately 15 seconds flash the Full Screen display mode indicator, and no video will be present
at the output connector. Following this period, if there remains no valid video source at the input, the
unit will enter “sleep” mode, in which all indicators are OFF and the output is inactive.

If at any time valid video is applied to the input connector, the unit will begin processing as described
above.

Similarly, if at any time the hardware detects no valid display connected at its output, it will flash the
Medium enhancement level indicator. Again, if at any time a valid display is connected to the board’s
output, the unit will continue processing as described above.

On-board User Interface
The basic user interface comprises the following controls and indicators:

Display mode switch SW2,

Display mode indicators D2, D4, and D6,
Enhancement level switch SW1, and
Enhancement level indicators D1, D3, and D5.

Refer to the illustrations above for locations of these items.

© 2009 Enhanced Video Devices, Inc. DKD-HDMI Rev 1.1 6/29/2009 Page 3



E . User’s Guide, EVD1000 Developer’s Kit — Digital
_t
L
Display Mode
There are three display modes: Full Screen, Split Screen, and Bypass. Pressing the Display Mode
switch cycles thru these modes and updates the indicators to show the currently selected mode.

In Full Screen mode, the entire video field is enhanced per the current parameters.

In Split Screen mode, the left half of the video field is left unenhanced (see BYPASS below) while the
right half of the video field is enhanced per the current parameters. This allows a convenient method
for comparing the effects of enhancement in a side-by-side manner.

In Bypass mode, the enhancement parameters are all set to unity gain such that the data output from
the EVD1000 exactly matches the data input to it. Note that in this mode, the enhancement level
indicators are OFF; also, note that the data still passes through the input and output conversion
stages.

Preset Enhancement Levels

There are three preset enhancement levels that are selectable on the Demonstrator board: low,
medium, and high. Note that these names do not necessarily indicate relative levels, since it is
possible to store virtually any combination of enhancement parameters in each of the three preset
positions, see below; however, the factory default settings do correspond to general “low,” “medium,”
and “high” levels of enhancement. Pressing the Enhancement Level switch cycles thru these presets
and updates the indicators to show the currently selected level (unless, as indicated above, the
current Display Mode is set to BYPASS).

Advanced Feature Interface

For further investigation of the EVD1000 series capabilities, including the numerous enhancement
parameters which control the detailed characteristics of the processing performed, the registers in the
EVD1000 on the Demonstrator board can be accessed directly via an external PC connected to the
board by means of a standard USB cable. EVD provides VideoTuner, a Windows®-based (Windows
2000, XP, and Vista) application for this purpose. The latest version can be downloaded from EVD
on the web. Installation is generally straightforward and performed in the usual manner. Detailed
installation instructions for this application can also be found in a separate Application Note.

The EVD application contains the ability to control each of the registers in the EVD1000 series chips
using onscreen sliders. A panel is provided which, by default, contains sliders for several of the
parameters which we have found most often adjusted in customizing the chip’s performance to
specific applications and in tailoring the enhancement to suit a particular customer’s image
processing preferences. The user can create custom sets of such sliders, as well as initial values for
those parameters, and save and restore these using the local PC hard drive. An Application Note
describing the use of this application in accessing these and other advanced operational features is
available, as well as the EVD1000/1500 data sheet which discusses the available parameters.

Advanced users can also write their own software to control the setting of EVD1000 series
parameters on the Demonstrator board; commanding protocol information is available from the
factory. This can be done, for example, as a precursor to the user-developed software running in a
microprocessor on a customer’s board designed for a specific application.
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User-customizable Presets
The EVD application also includes a mechanism whereby parameter settings as defined on the slider
panel may be stored into the three presets on the Demonstrator board, for later use with the board in
stand-alone mode (without USB connection). This allows a customer to configure the board with
enhancement capability of their own choosing, tailored for a specific application, and then, for
example, send it out for operation in the field in compact form without the need for additional ancillary
equipment. The customizable preset capability on the Demonstrator boards can also be accessed
directly via the USB interface. The use of these features is also described in detail in an additional
Application Note.

Circuit Implementation

The block diagram below is representative of the Demonstrator board, and also provides a simple

example application for use in other existing systems. It shows all of the possible major commonly
used inputs/outputs of the EVD1000, but highlights the very simple basic connections required for

operation in this mode.

+3.3V +1.8V

VCC_BUF  EVD1000 VCC_CORE
(128 pin TQFP)

HDMI RECEIVER HDMI TRANSMITTER

HDMI datameut HOMLIN

SCL, SDA

Y_DATA[9:0]

CRCB_DATA[9:0]

PIX_CLK|

G_Y_IN[9:0]

R_CR_IN[9:0]

B_CB_CRCB_IN[9.0]

HBLNK_IN, VBLNK_IN

HSYNC_IN, VSYNC_IN

FIELD_IN

SCL, SDA

G_Y_OUT[9:0}

R_CR_OUT[9.0}

B_CB_CRCB_OUT[:0}

HBLNK_OUT, VBLNK_OUT

HSYNC_OUT, VSYNC_OUT

FIELD_OUT

Y_DATA[Z:0]

HDMI_OUT

CRCB_DATA[9:0]

PIX_CLK

SCL, SDA

HDMI data output

CLK_VIDEO

20 MHz CLK_SYSTEM

MICROCONTROLLER

Userinteface USER INTERFACE

SCL, SDA

Here, video input and output for the EVD1000 is shown as YCrCb 4:2:2 digital data with embedded

SAV and EAV codes (hence the use of blanking/sync inputs/outputs are not required). The standard
receiver and transmitter handle the conversion to/from HDMI/DVI video signals which are in this case
external to the board. Note that in this mode, the video data clock for all components on the board is
derived from the input data stream by the HDMI receiver. As can be seen from the diagram, this is a
particularly simple and easy-to-implement connection scheme, although the use of the EVD1000 with
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other data formats and synchronization structures is of course possible as well, with not much greater
complexity required.

In the present case, the EVD1000 is controlled via an industry-standard two-wire serial configuration
bus (SCL, SDA), along with the video decoder and encoder. Power-up initialization, mode selection,
and all enhancement parameter selection is accomplished using this mechanism. The
microcontroller also handles the simple example user interface in this design.

As described in an Application Note (and the data sheet), it is possible to operate the EVD1000
without a microcontroller for an even simpler circuit design, through the use of suitably chosen
dedicated EVD1000 pins, pull-up resistors, etc. for mode and format control and basic enhancement
level selection. But in any applications (such as this example) which already include a microcontroller
with serial configuration bus capability for other purposes in the customer’s system design, complete
control over all of the enhancement modes, parameter registers, and other advanced features is
readily available with no additional components or hardware effort.

A more detailed schematic for the digital Demonstrator board is also available from EVD. The
presently shown application and a number of other connection methods are described in more detail
in a series of Application Notes as well as in the data sheet.

Conclusion

As can be seen, circuit implementation for integration of the EVD1000 series chips in a customer
design is very straightforward. Familiarization with the operation and selection of enhancement
parameters for various applications is facilitated by the use of the Demonstrator board, and software
development can occur in parallel to customer board design and construction. Numerous application
and design aids are available from EVD to help guide all phases of the process.

For further questions or clarifications, contact your sales representative or the factory for additional
support.

Enhanced Video Devices, Inc.
9830 Summers Ridge Road
San Diego, CA 92121
858-530-0100

www.enhancedvideodevices.com

Copyright © 2009 Enhanced Video Devices, Inc. (EVD). All rights reserved. The information contained herein is subject to change without notice in
order to improve design and/or performance. EVD products are protected under numerous U.S. and foreign patents and pending applications, maskwork
rights, and copyrights. EVD assumes no responsibility or liability for the use of any of its information, products, or services, and conveys no license or
title under any patent, copyright, or mask work right to its products, unless otherwise expressly specified and agreed in writing. Furthermore, EVD’s
products are not designed for use as critical components in life support, life saving, critical control or safety applications where a malfunction or failure
may reasonably be expected to result in significant injury or harm. The inclusion of EVD products in such applications implies that the manufacturer
assumes all risk of such use and in doing so fully indemnifies EVD against all damages res ulting from such application. Any applications that are
described herein are for illustrative purposes only.

© 2009 Enhanced Video Devices, Inc. DKD-HDMI Rev 1.1 6/29/2009 Page 6



‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9


mailto:info@moschip.ru

