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Figure 1 SP9 Block Diagram 

 

Figure 2 SP9 Front View 

 

Figure 3 SP9 Rear (Connector) View 

 

Applications include: 

 1080P video wall applications (2x2, rotated 3x1) 

 PIP with up to 3 windows within a 4th input (1080P or less) 

 Optional keying, 1080P or lower resolutions 

 Seamless Switcher 

Supports various single link DVI (HDMI) conversion and 

combining applications up to 1080P resolutions. Up to 4 

windows can be placed in up to 4 layers.  Each of 4 outputs 

can be selected from 1 of 4 layers or 1 of 2 blended areas. 

All outputs are the same timing. 
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SP9 DVI Converter 
The SP9 DVI processor provides conversion and combining 

functions for SL-DVI (single link DVI) video formats. Various multi-

window configurations are achieved via flexible input area-of-

interest, re-sizing, and window placement controls. The SP9 is 

configured via commands that are sent to the unit through the 

RS-232, USB, or optional Ethernet interface.  Parameters are 

stored in non-volatile memory to retain desired settings. 

SP9 Enhancements over SP2_C003 
The SP9 has the same SL-DVI I/O as the SP2_C003.  For new 

designs, Westar recommends SP9 over SP2_C003 due to: 
 Superior keying: Two (2) key blocks, each with independent key 

equations and key area, 

 Superior On-Screen Messaging (OSM):  2 lines of OSM per output, 

 Superior Test Patterns: Independent test pattern control per output, 

 Superior switching capability: any layer can be switched to either FG or 

either BG 

 Westar anticipates other future enhancements to SP9 

The SP2_C003 cannot be field-upgraded to a SP9. 

User Programmable Video Modes and Outputs 
Modes define the timing of a DVI video input.  With fully 

customizable input mode definitions for each video input port (1 

thru 4), programmable DVI output timing (Single Link) and full 

control of window size and location within the output active area, 

the SP9 is applicable for your DVI application. 

SL-DVI is HDMI compatible 
SL-DVI operates up to 165MPixels/sec, sufficient for both 1080P 

and 1920x1200/60Hz.  SL-DVI is compatible with HDMI video at 

these pixel rates.  If your source or sink is a HDMI device, simply 

use a widely available DVI to HDMI cable, shown in Figure 4 

below. 

 

 
Figure 4:  DVI-SL to HDMI cable 

Features 

The SP9 capabilities include: 

Video Conversion and Synchronization 
 SL-DVI (TMDS) inputs. Compatible with HDMI up to 1080P 

and 1920x1200/60Hz (WUXGA). 

 Frame rate conversion: free running or gen-locked outputs. 

Gen-locked mode locks to one of the inputs, and provides the 

lowest possible latency. 

Input mode detection and multiple windows 
 Each SL-DVI video input port can be pre-configured with 

multiple input modes that define timing, resolution, etc. The 

built-in Mode Handler Control function is programmed to 

monitor the port for these pre-configured timing modes. 

 Up to 4 windows can be defined and placed within 1 of 4 

layers.  A layer is the same resolution as the defined output 

active area. 

 Each window is assigned to an input port.  Input modes 

defined for that input channel, map incoming video to the 

window according to the window’s port-dependent and mode-

dependent parameters, such as window size, location, input 

area-of-interest, flip (vertical or horizontal), and rotate 

(90/180/270). 

 If a pre-defined timing mode is not detected at an input port, 

then a window assigned to that input is programmed to either 

display a specific RGB color or disappear. 

Windows for display resolutions up to WUXGA 
The SP9 offers robust windowing for display resolutions with pixel 

clock frequencies <= 165 MPixels/sec (eg 1080P and WUXGA). 

Up to 4 windows may be sized and placed anywhere in 1 of 4 

layers, as shown in Figure 5. Window techniques include PIP, 

side-by-side, and other window configurations. 

 

 
Figure 5: Window configurations for display resolutions of WUXGA or less 
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Video Combining (Standard) 

 PIP is performed by assigning windows to a layer. 

 Programmable “alpha” values in a layer support z-order 

priority and alpha blending per window overlap area. 

Tactical Commands 

 “Tactical” commands allow real-time update of a window’s 

source, that source’s area-of-interest, window size, location, 

rotation, and color adjustments.  These commands are 

particularly useful for tactical displays requiring dynamic 

windowing.  Tactical commands are defined in the SP9 

Command Line Description. Please contact the factory for 

more information. 

Keying (Standard) 

 Alpha blending between Foreground 1 and Background 1 
and alpha blending between Foreground 2 and Background 2 
is standard on the SP9. 

 (2) rectangular key areas are defined in each Foreground 

layer. 

 Programmable foreground and background alpha values are 

defined for outside the key areas and inside the key areas. 

 An output pixel in the display plane is computed as: 

Output pixel =  (Foreground alpha * foreground pixel) + 

(Background alpha * background pixel) 

Keying (Optional) 

 2 Independent key blocks, each with (1) set of key equations 

and (2) rectangular key areas. 

o Key equations 1 operate on Foreground 1.  

o Key equations 2 operate on Foreground 2. 

 Key calculations are performed on foreground pixels that are 

within the user-defined key areas. 

 Calculations are based on the pixel’s RGB, Luma, or HSV 
value. Foreground and background alpha values are applied 
based on the key calculation result: 

o If Key = True, then apply KeyTrue alpha values 
o If Key = False, then apply KeyFalse alpha values 

 Programmable foreground and background alpha values are 

also defined for “outside” the key areas. 

Test Pattern / Messaging 

 Independent test pattern generator per output. Test Patterns 

include: flood fields, color wedges, checkerboards, and color 

wedges; each highly programmable 

 Independent Test Pattern overlay per output.  Overlay 

capabilities include: outline, lines, and pixel. 

 Two (2) independent on-screen messages per output using 

built-in 8x10 pixel character generator based on ASCII 

character set. Each message has: 

• up to 64 characters 

• 1x, 2x, 4x, 8x character size multiplier 

• programmable location in x and y 

Programmable 
 Remote interface for both initial configuration and, if required, 

dynamic operational control. (2) RS-232 ports and USB are 

standard. Ethernet is optional. 

 Commands are defined in the Command Line Description. 

Display Interfaces 
 (4) SL DVI TMDS outputs, up to 1920x1200 each.  

 Each output may be connected to a dedicated display, or the 

output may be configured as 4 vertical stripes for a 4xSL-DVI 

Projector. 

 All outputs have the same resolution and timing. 

Special features 
 EDID per input port, programmable via SP9 Configuration 

application. 

SP9 Order Configurations 
For Configurations with optional keying, please add :Key, eg SP9 :Key  

For Configurations with optional Ethernet, please add :E, eg SP9 :E 

SP9 Operation 
Typically, the SP9 operates as follows: 

 
1. Upon power up, the SP9 configures itself based on its 

internal BIOS. The BIOS includes various input mode 

definitions and an output definition (timing, electrical format, 

video combining definition, etc.) 

2. If a valid video mode is detected at an input port, all windows 

mapped to that mode will be displayed per the mode 

parameters.  If valid video is not detected, the windows will 

display a pre-defined color (blue-screen) or disappear. 
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Examples of Windows assigned to Layers 

The SP9 is very flexible in supporting multi-window applications.  Each layer also defines a “segment” within the SP9.  One constraint 

must be met when mapping windows to layers, as defined below: 

∑ (𝑠𝑒𝑔𝑚𝑒𝑛𝑡𝑠 𝑢𝑡𝑖𝑙𝑖𝑧𝑒𝑑 𝑏𝑦 𝑤𝑖𝑛𝑑𝑜𝑤 𝑛)  <=   4 

# 𝑜𝑓 𝑤𝑖𝑛𝑑𝑜𝑤𝑠 

𝑛=1

 

Figure 6 below shows some valid window-to-layer mappings (and one invalid mapping). 

 

Figure 6 Mapping Windows to Layers 
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SP9 Specifications 
Figure 7 below contains specifications for the SP9. 

 

The SP9 Configure application is used to configure the SP9.  Figure 8 below is a snapshot of the SP9 Configure application being 

used to set up a (4) window configuration. Each output is mapped to its own layer (Input 1 > Layer 1, Input 2 > Layer 2, etc)  This is 

an appropriate mapping for a seamless switcher application (Application #6 in this datasheet), or to set up (2) unique video 

combining outputs, with Foreground 1 keyed with Background 1 and Foreground 2 keyed with Background 2 (Application #3 in this 

datasheet). The application creates a downloadable .cfg file. Commands are defined in the SP9 Command Line Description. SP9 

Configure also supports in-the-field firmware and FPGA updates. 

 

 
Figure 8 SP9 Configuration Application  

Physical Dimensions 1U 19” Rackmount ,19” x 1.75” x8” Deep 

Temperature Range Operating:  0°C to +70°C  
(additional data available) 
Storage:  -40°C to +100°C                

Video I/O SL-DVI (up to 165 MP/sec) (4) Inputs, (4) Outputs  

Input Power IEC Connector, 100-240 VAC, 47-63 Hz, less than 60 Watts 

Weight Less than 4 lbs 

Control Interface (2) RS-232, USB, Ethernet (optional) 

Support Documentation 
and Applications 

SP9 Command Line Description, SP9 Users Guide, SP9 Configuration Application and Manual 

Figure 7  SP9 Specifications 
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Applications 
 

Application #1 Landscape Video Combining 
 

 
 

In Application #1 above, a SP9 is used to combine 4 different SL-DVI video feeds (inputs 1-4) into a single 1080P image.  Each 
layout is easily configured by a series of windowing commands, making SP9 ideal for viewing multiple video sources. 

Application #2 using standard display for Portrait Video Combining 

 
 

In Application #2 above, a SP9 is used to capture 3 different video feeds from a normal landscape raster, rotate and combine to 
allow a normal landscape 1080P display to be used as a portrait display. 

Application #3 Video processor for simulated MFD displays 
 

 

In Application #3 above, a single SP9 is used to independently combine symbology video and sensor video for (2) simulated MFD 
displays. 
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Application #4 Driving Portrait displays in Helo Simulator 
 

 

 
 

In Application #4 above, (3) SP9 :Key  units are used to drive (5) Multi-function display (MFD) units and (2) Control Display Units 
(CDU) in a common helicopter simulation application.  The SP9’s ability to capture, rotate, and key video allows effective use of 
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Application #5 Keying on a video input to combine with 2nd input 
 

 
 
In Application #5 above, a SP9 :Key is used to key a live video feed (in the foreground) over the map graphic (in the background).  
The key area is set to the green rectangle.  Using HSV keying, the greenish area becomes transparent, thereby passing the 
background. Outside the key area (black) is also programmed to be transparent. 

 

Application #6 Seamless Switcher 
 

 
 

In Application #6 above, a SP9 :Key is used to receive (4) SL-DVI inputs.  Each output is programmed to display a) any of the (4) 
inputs, b) a Test Pattern, or c) any of (2) blended layers. All outputs are the same timing and resolution and are synced to each 
other, thereby providing a “seamless’ switch. 

 

SP2_C003 :Key

Input #1

Output

Input #2Video Input 1 - Foreground

Video Input 2 - Background

Input 1 / Layer 1

7 x 4 Crosspoint Switch

SL-DVI 1 SL-DVI 2 SL-DVI 3 SL-DVI 4

Input 3 / Layer 3 Input 2 / Layer 2 Input 4 / Layer 4

Blended Layer 1 Blended Layer 2Test Pattern

SL-DVI 1 SL-DVI 2SL-DVI 3 SL-DVI 4

SP2_C100 :Key


