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Introduction 

 
SB9 is an evaluation platform for the SingMai PT5 video decoder IP core. 
 
The video source is CVBS analogue video (NTSC or PAL) at standard resolution, 960H or 
1280H formats. The source is amplified and clamped before driving a 12 bit analogue to 
digital converter. The converter is sampled at 54MHz (NTSC/PAL and 1280H) or 36MHz 
(960H format). The digital composite video is then decoded in the PT5 using a proprietary 
adaptive 3D comb filter and then formatted to a BT656 output which drives an SDI serialiser 
(NTSC/PAL only) and a digital to analogue converter which converts the digital component 
output to YPbPr (960H/1280H only). 
 
A simple switch control allows the selection of the input format. 
 
SB9 requires 5VDC which is provided via the supplied AC-DC converter. 
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Warning 
 

 
 
 

The PT5 is copy protected. 
 

The IP core will not run, even with a cloned design and a copy of the FPGA bit map, 
because of the custom anti-copying device on the SB9. 
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Quick start guide 

 
A plan view of the SB9 board is shown in Figure 1. 
 

 
Figure 1 SB9 evaluation board  overview. 

 
 
SB9 requires a 5VDC supply which is provided via the supplied AC-DC adaptor. The adaptor 
accepts AC between 100 and 240VAC – the full specification is provided in Appendix A. 
 
Connect the 5VDC jack from the adaptor to the +5VDC socket on the SB9. The green ‘FPGA 
Configured’ LED should light showing the FPGA has been configured successfully. 
 
Connect an NTSC or PAL composite video input to the ‘CVBS Input’ BNC. 
 
For Standard PAL/NTSC inputs the ‘SDI out’ BNC provides the output. 
 
For 960H or 1280H operation the ‘YPbPr out’ BNCs provide the output. 
(The SDI standard only allows 27MHz sampling which does not permit the higher 
sampling/bandwidth of the 960H and 1280H standards to be output.) 
 
To select between the video formats set the switch as shown in Figures 2 and 3. 
 
Switching between PAL and NTSC standards for all formats is done automatically based on 
the number of lines/field that are detected. 
 



 

 

SingMai Electronics 

SB5 User Manual Revision 0.1                                  Page 7 of 23 

 
 

Figure 2 Format setting (shown for NTSC/PAL, 27MHz output clock). 

 

 
 

Figure 3 Format setting (shown for NTSC/PAL-1280H, 54MHz output clock). 
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Re-programming the FPGA 

 
It may be necessary to reprogram the FPGA to demonstrate any customization to the PT5 IP 
core. As the SB9 uses an Altera FPGA it is necessary to download the Quartus programmer 
software (free from the Altera website: https://wl.altera.com/download/software/prog-
software/12.1). 
 
Also it is necessary to use the USB-Blaster module, also from Altera (or similar from other 
companies): http://www.buyaltera.com/scripts/partsearch.dll?Detail&name=544-1775-ND. 
 
The USB-Blaster 10-way header plugs into J3, the 10W header on the SB9. The header is 
polarized to ensure the cable cannot be inserted the wrong way (see Figure 4). 
 

 
 

Figure 4 Re-programming the SB9. 
 

 
Install and open the Quartus programmer. The screen should look similar to Figure 5. 
 
The new FPGA image will be sent as a file called SB9.pof. Set the programming mode to 
‘Active Serial Programming’. If everything is OK the programmer should recognize the serial 
EEPROM (shown as EPCS4). Click the ‘Add File’ button and point to the SB9.pof file. Click 
the check box ‘Program/Configure’ and click the ‘Start’ button. You should see the progress 
bar move as the device is programmed. If successful the bar will show 100% (Successful) 
after programming is complete.  
 

https://wl.altera.com/download/software/prog-software/12.1
https://wl.altera.com/download/software/prog-software/12.1
http://www.buyaltera.com/scripts/partsearch.dll?Detail&name=544-1775-ND
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Figure 5 Quartus FPGA programmer. 
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Technical Overview 

 
The 5VDC input is filtered and linear regulators generate the required local supplies. 
 
The PT5 video encoder IP core is run on an Altera 4CE15 FPGA. The FPGA is configured 
using a pre-programmed EEPROM. 
 
The input to the PT5 is composite analogue NTSC/PAL encoded video. The video input is 
buffered, filtered, amplified and clamped to the sync tip bottom (black level clamping is 
performed by the PT5). This signal is then converted to digital composite video using a 12 bit 
ADC sampled at 54MHz. (For standard NTSC/PAL this is decimated to 27MHz in a low pass 
filter). 
 
The clock for the PT5 is provided by a voltage controlled oscillator which is controlled from a 
an output from the PT5. 
 
An SDRAM controller in the FPGA provides the frame delays for the 3D comb filter, together 
with two 16Mb x 16 SDRAMs. 
 
The output from the PT5 is formatted to a BT656 output (for standard NTSC/PAL) which 
drives a Gennum SDI serialiser. 
 
If 960H or 1280H format is selected the BT656 output is over-clocked at either 36MHz or 
54MHz. In this case a CPLD separates the video into YCbCr outputs to drive a triple DAC 
which is then buffered and filtered to provide a YPbPr output. The CPLD also generates a 
composite sync signal which is added to the Y output. 
 
The PT13 IP core (compact microprocessor) provides the control for the board, reading the 
switch status and controlling the PLLs and PT5. 
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Appendix A: AC-DC adaptor 

 

 
The specification for the supplied AC-DC adaptor is shown in Figures 6 and 7. 

 
 

 
Figure 6 AC-DC adaptor specification- Page 1. 
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Figure 7 AC-DC adaptor specification- Page 2. 
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Appendix B: SB9 Schematics 
 

 
Figure 8 SB9 schematics - sheet 1. 
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Figure 9 SB9 schematics - sheet 2. 
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Figure 10 SB9 schematics - sheet 3. 
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Figure 11 SB9 schematics - sheet 4. 
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Figure 12 SB9 schematics - sheet 5. 
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Figure 13 SB9 schematics - sheet 6. 
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Figure 14 SB9 schematics - sheet 7. 
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Figure 15 SB9 schematics - sheet 8. 
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Figure 16 SB9 schematics - sheet 9. 
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Figure 17 SB9 schematics - sheet 10. 
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Figure 18 SB9 schematics - sheet 11. 
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