[bookmark: _Toc214007408][bookmark: _Toc214008264][bookmark: _Toc221697350][bookmark: _Toc213408135]SECTION 27 41 16 
[bookmark: _Toc214007409][bookmark: _Toc214008265][bookmark: _Toc221697351]INTEGRATED AUDIO-VIDEO SYSTEMS AND EQUIPMENT

Equipment Specified in this section:
High Definition Digital Video Processor: 
DVPHD-8
DVPHD-4
DVPHD-DUAL-R
DVPHD-QUAD-R
DVPHD-PRO-R
DVPHD-CUSTOM
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Specifier: The Specifier/Design Professional is responsible for the accuracy of all project specifications, including system application and coordination with related sections.  This guide specification is provided as a convenience and requires editing to match actual project requirements.  CRESTRON ELECTRONICS, INC. SHALL NOT BE LIABLE FOR ANY DAMAGES ARISING OUT OF THE USE OF ANY OF ITS GUIDE SPECIFICATIONS.  For Crestron design assistance and design review please contact Sales Support Services Department at   800.237.2041 or techsales@crestron.com.
[bookmark: _Toc221697355][bookmark: _Toc221700341]GENERAL
[bookmark: _Toc212707762][bookmark: _Toc213822711][bookmark: _Toc221697356][bookmark: _Toc221700342]SECTION INCLUDES
[bookmark: _Toc221697357][bookmark: _Toc221700343]Multi-function video processor
Multi-function video processor with video processing and touch screen GUI processing functions.
Support for up to eight HD with HDCP sources
Configurable inputs, allowing analog and HD/HDCP source connection.
[bookmark: _Toc212707763][bookmark: _Toc213822716][bookmark: _Toc221697358][bookmark: _Toc221700344]RELATED REQUIREMENTS
[bookmark: _Toc221697359][bookmark: _Toc221700345]Sections:
[bookmark: _Toc213835983]25 08 00 — Commissioning of Integrated Automation
[bookmark: _Toc213835984]25 10 00 — Integrated Automation Network Equipment
[bookmark: _Toc213835985]25 11 13 — Integrated Automation Network Servers
[bookmark: _Toc213835986]25 13 13 — Integrated Automation Control and Monitoring Network Supervisory Control
[bookmark: _Toc213835987]25 13 16 — Integrated Automation Control and Monitoring Network Integration Panels
[bookmark: _Toc213835988]25 13 19 — Integrated Automation Control and Monitoring Network Interoperability
[bookmark: _Toc213835989]25 15 16 — Integrated Automation Software for Control and Monitoring Networks
[bookmark: _Toc213835991]27 15 00 — Communications Horizontal Cabling
[bookmark: _Toc213835992]27 41 00 — Audio-Video Systems

[bookmark: _Toc221697360][bookmark: _Toc221700346]REFERENCES
[bookmark: _Toc221697361][bookmark: _Toc221700347]Abbreviations and Acronyms
EDID:  Extended display identification data
EDTV: Enhanced-Definition Television
GUI: Graphic User Interface
HD: High Definition.
HDCP:  High-bandwidth Digital Content Protection
HDCP: High-Bandwidth Digital Content Protection
HDDVP: High Definition Digital Video Processor
HDMI:  High-Definition Multimedia Interface
HDTV: High-Definition Television
KSV: Key Selection Vector
UI objects: User interface objects, i.e. on screen buttons, bar graphs, invisible buttons, etc. 
[bookmark: _Toc221697362][bookmark: _Toc221700348]PRODUCTS
[bookmark: _Toc213822732][bookmark: _Toc221697363][bookmark: _Toc221700349]MANUFACTURERS
[bookmark: _Toc213822733][bookmark: _Toc221697364][bookmark: _Toc221700350]Basis-of-Design Manufacturer:  
Subject to compliance with requirements, provide products of Crestron Electronics, Inc., Rockleigh, NJ 07647, Phone 800-237-2041, Fax: 201-767‑1903, www.crestron.com [or comparable products from a single manufacturer approved by A/E prior to bidding], with the following components and characteristics.
[bookmark: _Toc221697365][bookmark: _Toc221700351]HIGH-DEFINITION DIGITAL VIDEO PROCESSOR (HDDVP)
[bookmark: _Toc221697366][bookmark: _Toc221700352]Basis of Design Product: 
Crestron, DVPHD- [8, 4, DUAL, QUAD, QUAD-BNC, PRO, PRO-BNC, PRO-QM, PRO-SDI, CUSTOM-PRO, CUSTOM, CUSTOM-GB, and custom configurations] Digital Media Presentation System.
[bookmark: _Toc221697367][bookmark: _Toc221700353][bookmark: OLE_LINK1]Functional Requirements:
Multi-window display mode:
HDDVP output shall simultaneously display multiple input sources windowed in configurable frames. 
Any number of active and connected input sources shall be available for multi-window output.
Custom configuration of eight Inputs composed of:
HDMI
DVI
DisplayPort Multimode
SDI
RGB
Component (YPbPr)
S-Video (Y/C)
Composite
Balanced Analog video
SPECIFIER: Based on the configuration of inputs the DVPHD is capable of 0-8 windows.
HDDVP Output shall support:
Full motion video
Custom background graphics
Dynamic text labeling
Each window allows independent control of:
Position
Size
Aspect ratio
Source selection
Seamless Switching – facilitated by maintained HDCP connection with HDCP compliant sources.
Transition effects shall be available for creating transitional switching between video input sources. 
Source Processing:
Scaling: Gennum Visual Excellence Processing with Reality Expansion 30-bit image processing.
De-interlacing: Gennum TrueMotionHD.
Custom Graphics Processing – The following custom graphic elements shall be supported:
Object transparency.
Background textures
Full color images
Custom Logos
Dynamic graphics
Dynamic text
Pop-up windows
Animations
Crawling text
Touch screen graphics engine – HDDVP shall provide the following functions when integrated with a compatible touch enabled display device:
Simultaneous real-time display of UI objects and source video windows.
Real-time bidirectional communication between control processor and touch enabled display.  HDDVP shall:
Communicate control object button presses to control processor.
Receive data from control processor and display real-time feedback via UI object, custom graphic or initiate HDDVP action. 
User annotation: real-time HD annotation over the active display output via touch enabled display.
Remote user annotation: real-time HD annotation over the active display output via remote compatible touch enabled displays.  
HDDVP shall support up to 90 remote annotation users.
Built-in video test patterns shall be internally generated and available for testing and calibration of video windows and main output.
[bookmark: _Toc221697368][bookmark: _Toc221700354]Architecture
The HDDVP unit shall be composed of the following fundamental elements: 
Front panel user interface.
Built-in power supply.
Built-in communications ports.
SPECIFIER: All input and output cards are factory installed, configured and tested.  Actual configuration must be selected prior to order.  The DVPHD input and output cards are NOT user swappable.  Inputs may be configured in several configurations, see http://www.crestron.com/resources/product_and_programming_resources/catalogs_and_brochures/online_catalog/default.asp?jump=1&model=DVPHD  for additional configuration information.
Configurable inputs – configurable, 1 to 8 inputs using:
Single analog input card module.
Dual analog input cards module.
Dual digital input card module.
Single analog input and single digital input card module.
Configurable outputs – configurable, 1 output or 2 outputs using:
Single output configuration.
Dual output configuration.
[bookmark: _Toc221700355]Video Connections
Input Type 1: Analog Input  
Minimum requirements:
Three female BNC connectors configurable to one of the following:
Component (YPbPr)
S-Video (Y/C)
Composite Video
Formats: 480i (NTSC), 576i (PAL), 576p, 720p, 1080i
Input Impedance: 75 ohms
Input Type 2: Analog/Digital Input
Minimum requirements:
One female DVI connector configurable to one of the following:
DVI 
HDMI
DisplayPort Multimode
RGBHV (VGA)
Component (YPbPr)
Digital formats:
DVI 1.0
HDMI v.1.2 with Deep Color
HDCP v.1.2
Analog formats:
RGBHV
RGBS
RGsB
Component (YPbPr)
EDTV 480p
EDTV 576p
HDTV 720p
HDTV 1080i
HDTV1080p
Input resolution: Progressive: 640x400 to 1920x1200
Input Type 3: SDI/HD-SDI Input
Minimum requirements:
One female BNC connector configurable to one of the following:
SDI
SMPTE 125M
HD-SDI 
SMPTE 274M, 295M, 296M
Formats:
SDI and HD-SDI interlaced:
487i
576i
1080i25
1080i30
HD-SDI Progressive:
720p24
720p25
720p30
720p50
720p60
1080p24
1080p25
1080p30
Input Type 4: Balanced Analog Input
Minimum requirements:
One female RJ-45 [QM (QuickMedia)] connector configurable to one of the following:
RGBHV (VGA)
RGBS
RGsB
Component (YPbPr)
S-Video (Y/C)
Composite Video
RGB Input resolution: Progressive: 640x400 to 1920x1200
Input Type 5: HDMI Input
Minimum requirements:
One female HDMI input connector configurable to one of the following:
HDMI
DVI 
DisplayPort Multimode
Digital formats:
DVI
HDMI with Deep Color
HDCP
Input resolution: Progressive: 
640x400 to 1920x1200
480P
576P
720P
1080P
Input resolution: Interlaced: 
480i
576i
1080i
Specifier:  HDMI audio is routed to HDMI pass-thru output on same card only, the DVPHD does not pass audio to any switched/processed outputs.  The Crestron HD-DA-2 may be utilized for HDMI to analog audio conversion.  
HDMI Digital Audio:
Support for pass-through from HDMI input to HDMI pass-through output.
Specifier:  video (and audio if included) on the DHDC-HDRGBVI HDMI input are passed through to the “HDMI OUT” connector.
One female HDMI pass-through output connector with support for sources connected to HDMI input.
HDMI output signal types: 
HDMI
DVI 
Output
Minimum requirements:
One female DVI connector configurable to one of the following:
DVI 
HDMI
RGBHV (VGA)
Digital formats:
DVI 1.0
HDMI v.1.2 with Deep Color
HDCP v.1.2
EDID v.1.3
Digital Output resolution: 
Interlaced: 1080i 
Progressive: 640x400 to 1920x1200
Analog formats:
RGBHV
EDTV 480p
EDTV 576p
HDTV 720p
HDTV 1080p
Analog Output resolution: 
Progressive: 640x400 to 1920x1200
Control and Communication Ports
One RS-232, bidirectional communications port for touchscreen communication.
Two USB, Type A USB 1.1 communications ports for touchscreen communication.
One LAN, 10/100BaseT port for control communication.
One Net, [Cresnet control network] port for control communication.
[bookmark: _Toc221697370][bookmark: _Toc221700356]HDCP management
Minimum requirements:
Up to 8 HDCP compliant video inputs.
[bookmark: _GoBack]Combine HDCP sources with non-HDCP sources in multi-window layouts.
[bookmark: _Toc221697371][bookmark: _Toc221700357]User set-up and configuration
Control and operating modes shall be configurable and controllable through the following user interfaces:
Front panel.
Compatible touch screen.
Web browser.
[bookmark: _Toc221697372][bookmark: _Toc221700358]Remote control system integration.
The HDDVP shall be controllable by one or multiple external control processors. 
All control communication shall be through the HDDVP unit’s native control protocol.
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Not Used
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