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EZwindow4K+ 

EZwindow4K+ Video Processor 
The EZwindow4K+ video combiner provides video combining for 
displays up to 4096x2400 @ 60 Hz. 

Up to 4 inputs are used to populate 4 windows placed in either 
the background layer or the foreground layer.  The foreground 
layer is only used for keying or alpha blending applications. The 
output video channel is DisplayPort 1.2 or HDMI 2.0. 

Order Configuration 
The EZwindow4K+ has (2) standard inputs (Inputs 1 and 2) that 
can operate at up to 4K/60 Hz. Each input is user-configurable to 
be DisplayPort 1.2 or HDMI 2.0.  Two (2) optional inputs are 
available via factory-installed mezzanines. These input 
mezzanines are listed in Table 1. 

The inputs and output are defined directly in the part number, in 
the following format: EZwindow4K+/xy, where 

x is the input #3 type (A, C, D or #) 
y is the input #4 type (A, C, D or #) 

If an input is unpopulated, then the symbol “#” is used in that 
location in the part number. 

 
 
Examples: 

EZwindow4K+/## has the following configuration: 
 Input 3 Not populated 

Input 4 Not populated 

 
EZwindow4K+/AA has the following configuration: 
 Input 3 MSD Inputs 

Input 4 MSD Inputs 
 

EZwindow4K+/DC has the following configuration: 
 Input 3 DisplayPort 1.2 or HDMI 2.0 Input 

Input 4 3G-SDI up to 1080P 

 
 

 
 
  

Input 
Type  

Function 
Possible Input 

# 

A 
Multi-Standard Decoder (MSD): RGBHV, 

RGBSOG, RS343, SL-DVI, Composite (up 
to 165 MPixels/sec) 

3 and/or 4 

C 3G-SDI up to 1080P 3 and/or 4 

D DisplayPort 1.2 or HDMI 2.0 
(Up to 4K/60 Hz) 

3 and/or 4 

Table 1: Optional Input Mezzanines 

Features that are not yet integrated but will be in field upgradable future revisions shown in YELLOW. 

EZwindow4K+TM Ultra HD Video Combiner 
Combines and/or Keys 2 video inputs up to 4K, plus up to (2) additional video inputs. 
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Figure 1 EZwindow4K+ Block Diagram 
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EZwindow4K+ 

Enhancements over EZwindow4KE 
The EZwindow4K+ has many enhancements over the 
EZwindow4KE, including: 

 Ability to combine (2) 4K sources PLUS (2) additional sources 

 Inputs #1 and #2 are user configured as DisplayPort or HDMI at 
resolutions up to 4K 

 The output is user configured as DisplayPort or HDMI at a 
resolution up to 4K 

 Any window size or location within display active area 

Dynamic Commands: 
Dynamic commands allow real-time update of the following for 
each window: 

 the window’s source (Input 1, 2, 3, or 4) 

 the area-of-interest from that source 

 window size and location within active area 

 rotation (0, 90, 180, 270), horizontal flip, vertical flip 

 color adjustments. 

These commands are particularly useful for tactical displays 
requiring dynamic windowing.  Dynamic commands are defined in 
the EZwindow4K+ Command Line Description. Please contact 
the factory for more information. 

Background, Foreground layers: 

Up to 4 windows can be placed in the background layer with 
virtually no restrictions, as shown in Figure 3  For keying or 
blending applications, windows may be placed in the foreground 
layer.  Each window is populated with an area-of-interest from 
any input 1-4. 

Input Mode Detection: 

A “mode” is defined as a source video type, timing and resolution.  
Each input can be programmed to automatically detect 1 or more 
modes. 
 
Specifically, each input has an associated measurement handler 
to determine which mode is present, and a mode handler to set 
up any windows associated with that input’s detected mode (See 
Figure 4).  The video modes and window parameters are defined 
using our EZ-4K Configuration application. 
 
Window parameters may be mode independent (applies to all 
detected modes) or mode dependent (defined specifically for 
each mode). Based on the detected mode, the EZwindow4K+ will 
apply any mode dependent parameters, such as: 

 the size of the window, 

 the location of the window, 

 the input area-of-interest, 

 the scaled area of interest within the window, 

 fill color,  

 border color,  

 flip, rotate 

Keying and Blending Block 
The EZwindow4K+ output is either the background layer 
(windowed, but no keying) or a combination of foreground and 
background (keying).  Up to 4 kinds of video combining are 
defined, as follows: 

 Alpha Blend, with programmable foreground and background 
alpha values, 

 RGB Key, with a programmable RGB key equation, 

 Luma Key, with a programmable Luma key equation, 

 HSV Key, with a programmable HSV key equation 

Up to (4) rectangular key areas (KA1 – KA4) may be defined (with 
any size and any location) 
and placed in the 
foreground plane, as shown 
in Figure 2. 

Each key area uses one of 
the (4) video combining 
definitions. If more than 1 
key area uses a given 
definition (eg RGB key), the definition is common across the key 
areas, but each key area has a unique foreground and 
background alpha value for key = true and key = false. 

A foreground and background alpha value is also defined for any 
area outside the defined key areas. 

Every outgoing pixel is calculated as: 

 PixelOut =  foreground alpha*foreground pixel + 

background alpha*background pixel 

Notes:  

1. If a key area overlaps with another key area, then the lower 
number key area has priority (eg KA1 has priority over KA2). 

Gamma Adjustments 
The EZwindow4K+ supports gamma lookup tables (LUTs). The 
LUTs default to a “bypassed” mode. Please consult the factory for 
more information. 

On-screen Messaging 
The EZwindow4K+ supports programmable on-screen 
messaging.  Please consult the factory for more information. 
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Figure 2 Up to 4 key Areas 
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EZwindow4K+ 

 
Figure 3  Example Window Placements within a 4K image 
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Figure 4 Measurement and Mode Handlers 
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EZwindow4K+ Configure Application 

The EZwindow4K+ is user configurable via the EZwindow4K+ Configure Application.  In Figure 5 below, the Windows tab 
is shown.  Input #1 is mapped to the Foreground and Window 2 is mapped to the background.  Per the FPGA Blending 
tab, the Foreground and Background layers will be combined via a 50/50 alpha blend of (2) 4K DisplayPort streams.  

 

Figure 5 Windows Tab 

 

Figure 6 FPGA Blending Tab 
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EZwindow4K+ 

Specifications 

 

What’s Included: 

 EZwindow4K+ Video Processor 

 RS-232 Serial Cable 

 USB Cable 

 Power Cable 

 

 

Customers may access the EZwindow4K+ download site for the following:  

 EZ-4K Configuration Utility Software 

 User’s Guide 

 Command Line Description 

User-configured Standard 
Inputs 1 and 2 and Output 
(see Notes 1, 2, 3, 4) 

Configured as DisplayPort Configured as HDMI  

Video Type DisplayPort 1.2 HDMI 2.0  

Pixel Rate Up to 660 MPixels/sec Up to 660 MPixels/sec  

Active Pixels per Line Up to 4096 (must meet pixel rate constraint) Up to 4096 (must meet pixel rate 
constraint) 

 

Lines per frame Up to 4096 Up to 4096  

Phase Adjustments    

Connectors DisplayPort (standard) HDMI (standard)  

    

Optional Inputs 3 and 4 
(installed at factory) 

Type A Type C Type D (Note 4) 

Video Type Analog RGB (0.7 Volt levels, Interlaced or Non-Interlaced), 
SL-DVI, NTSC/PAL, more 

3G-SDI DisplayPort 1.2 or HDMI 2.0 

Pixel Rate Up to 165 MPixels/sec Up to 148.5 MPixels sec (1080P rate) Up to 660 MPixels/sec 

Active Pixels per Line Up to 4096 (must meet pixel rate constraint) Up to 1920 Up to 4096 (must meet pixel rate constraint) 

Lines per frame Up to 4096  Up to 4096 

Phase Adjustments Adjustable sample clock to ensure center sampling   

Connectors DVI-I connector for DVI-D and Analog RGB (included) 
(1) BNC for NTSC/PAL 

BNC DisplayPort (standard) or HDMI (standard) 

    

    

    

Functional Specification Functional Specification 

Features  Image Flip, scaling, rotate 

 Windowing, PIP 

 Alpha Blending Programmable  

 Border Colors 

 Brightness  / Contrast Adjustments 

Features (cont.) Keying Type (RGB, Luma, HSV) or alpha blend for up 
to (4) key areas. 
 
Each key area has programmable foreground and 
background alphas for key = True and key = False 
 
Programmable foreground and background alphas for 
outside the key area. 
 

Output Sync Modes Free run, Sync to any input Dimensions (W x D x H) Rackmount: 19” x 13.75” x 1.75” (1U) 

Color Processing Depth 8 bits per color Weight  Less than 10 lbs. 

Re-sizing Limits Virtually unlimited Warranty 1 Year Limited 

Input Power External supply (included) 100-240 VAC, 47-63 Hz, less than 
120 Watts 

Certifications RoHS, CE 

Control RS-232, USB, Ethernet    

    

 
Notes:   

1. Inputs 1 and 2 timing and output timing can be independently configured. 
2. DisplayPort on Input 1 and/or 2 supports RGB 4:4:4 mode only, 10 bits/color up to 2560x1600 / 60Hz, 8 bits/color at 3840x2160 / 60Hz. 
3. HDMI I/O supports  RGB 4:4:4 mode only, 8 bits/color 
4. Hactive pixel count and Htotal pixel count must be a multiple of 4. 


