SECTION 11 66 43
DAKTRONICS DVXMC 19.8 MM OUTDOOR VIDEO DISPLAY

Part 1 GENERAL
1.01 SECTION INCLUDES
A. LED matrix display
1.02 references

A. Standard for Electric Signs, UL 48
B. Standard for CSA C22.2 #207
C. Federal Communications Commission Regulation Part 15

D. National Electric Code

1.03 SUBMITTALS

A. Product data: Submit manufacturer’s product illustrations, data and literature that fully describe the displays and accessories proposed for installation.
B. Shop drawings: Submit mechanical and electrical drawings.

C. Maintenance data: Submit manufacturer’s installation, operation, and maintenance manuals.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Product delivered on site
B. Display and equipment to be housed in a clean, dry environment
1.05 Project CONDITIONS

A. Environmental Limitations: Do not install display equipment until mounting structure is secure and concrete has ample time to cure. 
B. Field Measurements: Verify position and elevation of structure and its layout for display equipment. Verify dimensions by field measurements.
C. Verify mounting structure can support the display’s weight and wind load in addition to the auxiliary equipment.

D. Installation may proceed within acceptable weather conditions
1.06 quality assurance
A. For outdoor use 
B. Source Limitations: Obtain each type of electronic display through one source from a single manufacturer.

C. ETL listed to UL 48 

D. ETLC listed to CSA 22.2 #207
E. CE compliant

F. FCC compliant

G. EU EMC Directives 55022/55024/61000 compliant

H. Installed per NEC

1.07 WARRANTY
A. Provide 5 years of no cost parts exchange including ground shipping on electronics parts due to manufacturing defects. Depending on the circumstances and at our discretion, Daktronics will exchange or repair and return failed parts.
B. Provide toll-free service coordination.
C. Provide technical online and phone support during Daktronics business hours.
Part 2 PRODUCTS

2.01 manufacturer

A. Daktronics, Inc., 201 Daktronics Drive, P.O. Box 5128, Brookings, SD 57006-5128

B. ________________________________________________________________________

C. ________________________________________________________________________

2.02 communication type
A. Fiber Optic (50/125 μm multi-mode)
2.03 Product

A. DVXMC video displays show real-time scores/stats, animations, graphics, recorded video clips, and text messages in 25 standard cabinet sizes. Modules feature 3 through-hole LEDs per pixel (1 red, 1 green, 1 blue) with 19.8 mm row and column spacing. 
2.04 display 
A. General information (SELECT ONE OR MORE DISPLAY SIZES IN BRACKETS BELOW)
[Cabinet Dimensions: 3'-8" (1.12 m) high, 9'-5" (2.87 m) wide, 0'-6" (152 mm) deep

Matrix size: 48 x 140
Weight: 244 lb (111 kg) 
Power requirements: 1158 W]
[Cabinet Dimensions: 3'-8" (1.12 m) high, 10'-8" (3.25 m) wide, 0'-6" (152 mm) deep

Matrix size: 48 x 160
Weight: 278 lb (127 kg) 
Power requirements: 1317 W]
[Cabinet Dimensions: 4'-8" (1.42 m) high, 8'-1" (2.46 m) wide, 0'-6" (152 mm) deep

Matrix size: 64 x 120
Weight: 271 lb (123 kg) 
Power requirements: 1437 W]
[Cabinet Dimensions: 4'-8" (1.42 m) high, 10'-8" (3.25 m) wide, 0'-6" (152 mm) deep

Matrix size: 64 x 160
Weight: 358 lb (163 kg) 
Power requirements: 1900 W]
[Cabinet Dimensions: 4'-8" (1.42 m) high, 13'-3" (4.04 m) wide, 0'-6" (152 mm) deep

Matrix size: 64 x 200
Weight: 445 lb (202 kg) 
Power requirements: 2362 W]
[Cabinet Dimensions: 5'-9" (1.75 m) high, 9'-5" (2.87 m) wide, 0'-6" (152 mm) deep

Matrix size: 80 x 140
Weight: 384 lb (175 kg) 
Power requirements: 1968 W]
[Cabinet Dimensions: 5'-9" (1.75 m) high, 10'-8" (3.25 m) wide, 0'-6" (152 mm) deep

Matrix size: 80 x 160
Weight: 438 lb (199 kg) 
Power requirements: 2242 W]
[Cabinet Dimensions: 5'-9" (1.75 m) high, 13'-3" (4.04 m) wide, 0'-6" (152 mm) deep

Matrix size: 80 x 200
Weight: 544 lb (247 kg) 
Power requirements: 2791 W]
[Cabinet Dimensions: 5'-9" (1.75 m) high, 15'-11" (4.85 m) wide, 0'-6" (152 mm) deep

Matrix size: 80 x 240
Weight: 651 lb (296 kg) 
Power requirements: 3340 W]
[Cabinet Dimensions: 6'-9" (2.06 m) high, 10'-8" (3.25 m) wide, 0'-6" (152 mm) deep

Matrix size: 96 x 160
Weight: 517 lb (235 kg) 
Power requirements: 2585 W]
[Cabinet Dimensions: 6'-9" (2.06 m) high, 15'-11" (4.85 m) wide, 0'-6" (152 mm) deep

Matrix size: 96 x 240
Weight: 770 lb (350 kg) 
Power requirements: 3854 W]
[Cabinet Dimensions: 6'-9" (2.06 m) high, 19'-9" (6.02 m) wide, 0'-6" (152 mm) deep

Matrix size: 96 x 300
Weight: 959 lb (435 kg) 
Power requirements: 4805 W]
[Cabinet Dimensions: 6'-9" (2.06 m) high, 23'-8" (7.21 m) wide, 0'-6" (152 mm) deep

Matrix size: 96 x 360
Weight: 1790 lb (812 kg) 
Power requirements: 5261 W]
B. Cabinet Paint Color

1. Semi-gloss black
C. Construction 

1. All-aluminum construction for light weight and corrosion resistance
2. Service Access: Front
a. It is not necessary to remove or insert screws to remove or install modules.
D. Display Capabilities
1. Color Capacity: 16 bit (281 trillion colors)
2. LED Refresh Rate: 4800 Hz as defined by the number of times per second the LED image is repainted in intensity
3. Display has signal redundancy allowing for signal path both forward and backwards through modules allowing for loss of only 1 module vs. rows or blocks of multiple modules or panels in case of failure.
E. Viewing Characteristics
1. Module Intensity: 12,000 nits (adjustable)

2. Brightness Control: 256 levels (manual, scheduled or automatic)

3. Suggested Viewing Angle: 140° horizontally and 70° vertical

F. Pixel Characteristics
1. Each pixel consists of 3 through-hole LEDs per pixel (1 red, 1 green, 1 blue). 

a. Pixels with an overbalance of one color (e.g. 2 red, 1 green, 1 blue) are not acceptable.

2. Pixel spacing measurement must be measured from the center points of neighboring physical pixels, rather than neighboring physical and virtual pixels.
G. Video Processing
1. Video Frame Rate: 50/60 frames per second
2. Graphic Frame Rate: 30 frames per second
3. Processing Architecture: 22-bit distributed
4. System Architecture: 100% digital
5. Video Enhancement: Color space conversion, adjustable gamma correction, proprietary sharpening technology and enhancement algorithms for optimal picture quality

H. LED Quality
1. Quality Control: Sorted by intensity and color wavelength

2. LED Lifetime: 100,000 hours of operation as defined by time at which display intensity has decreased to 50 percent of the original intensity
I. Calibration
1. Pixel-to-pixel and module-to-module optical color calibration must be performed at the factory. The manufacturer must also provide easy-to-use calibration software that allows individual modules and pixels to be independently adjusted while in the display.
2. If modules should need replacement during the life of the display, the calibration software must match newer modules’ brightness levels to older modules’ levels to preserve picture quality and maintain a uniform display appearance.
J. Display Interface
1. The full-color video display must be able to interface and display real-time data from the control system without the need for a duplicate or redundant input.
2.05 Media Player

A. Provide a Digital Media Player (DMP).

B. Animation rates of up to 60 frames per second

C. Video Output: DisplayPort to Video Image Processor

D. Audio Output: balanced 3-pin XLR 

E. Ports: USB 2.0 @4, USB 3.0 @2

F. Memory: 16 GB DDR4 

G. Storage: 1 TB

H. Networking: 10/100/1000 Ethernet (RJ-45 LAN) @2

I. Dimensions: Half-width 1RU; 1.75" (44.5 mm) H x 8.75" (222 mm) W x 12" (305 mm) D
2.06 Video Processor
A. Provide a Video Image Processor (VIP).
B. Video Input: DVI from Daktronics DMP

C. Video Output: Daktronics ProLink® 6 (fiber optic) @2

D. Color space conversion: Proprietary LED conversion

E. Networking: 10/100/1000 Ethernet (RJ-45 LAN) @1

F. Dimensions: Half-width 1RU; 1.75" (44.5 mm) H x 8.75" (222 mm) W x 12" (305 mm) D

2.07 Laptop

A. Operating System: Windows® 10 Pro 64

B. Processor: Intel® Core™ i5
C. Memory: 16 GB DDR4-2666

D. Hard Drive: 1 TB

E. Form Factor: HP ProBook 650 G5

2.08 control software
A. Manufacturer must provide a Windows® 10 based laptop computer with the control software loaded, configured, and ready to control display at startup.

B. Must be developed by the manufacturer of the Display, Media Player, and Video Processor. 

C. The display's control software must provide simple, user-friendly features for creating, editing, scheduling, running and deleting messages.
D. Display Software features:
1. Direct control of an infinite number of displays located on a network

2. Simultaneous display and edit capability

3. Content playlists with loop, shuffle, random and next play functionality

4. Thumbnail preview of content clips

5. Onscreen display monitor 

6. Unlimited, color-coded buttons with adjustable sizes

7. Multiple operator workspaces

8. Support input devices such as a mouse, keyboard, touch screen, and dual monitor
9. Icon and pull-down menu programming features
10. Help screens
E. Content Editor Software features:

1. Display of TrueType fonts and other Windows® compatible character fonts

2. Inline text editing

3. Outlined, Drop shadowed, Bold, Italic, and Underlined text modes
4. Ability to copy and paste text from most Windows applications
5. Import common image and animation formats, including BMP, JPEG and AVI

6. Content preview

7. Content layering
8. Real-time data (RTD) integration allows operators to create messages with information that automatically updates without user intervention. Such data may include scores, game time, player/team statistics, time-of-day, date or temperature.
9. Profanity protection and Spell Check 
10. Multiple transition effects for entry, hold and exit
Part 3 EXECUTION

3.01 EXAMINATION

A. Verify that mounting structure is ready to receive the display. Verify that placement of conduit and junction boxes are as specified and indicated in plans and shop drawings. Verify concrete has cured adequately according to specifications.
3.02 INSTALLATION

A. All power and control cables to display will be routed in conduit. Power to the display as well as raceways shown on electrical plans by the Electrical Contractor. Display control wiring including conduit will be the responsibility of the contractor assigned the display equipment.

B. Install display to beams in location detailed and in accordance with manufacturer's instructions. Verify unit is plumb and level. 
3.03 installation—control center

A. Provide boxes, cover plates and jacks in locations per plans.
B. Test the operation of the display, controller and all control jacks; leave control unit and other loose items with owner's designated representative. 

C. Conduct operator training on the display/controller operation.
D. Manufacturer must supply all required signal conversion hardware to allow for direct wire control of electronic display.
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