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X-Ref Target - Figure 7-3

Figure 7-3: EDH Error Detection
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X-Ref Target - Figure 7-4

Figure 7-4: TRS Detection and Data
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Summary

The Spartan-3E FPGA SDI receiver demonstration board provides a system to 
demonstrate the basics of a complete SDI receiver implemented in a Spartan-3E FPGA. The 
reference design includes an 8X oversampler, DRU, deserializer, parallel framer, decoder, 
and EDH checker. The SDI receiver reference design of this chapter is a direct port of the 
reference designs in the associated chapters in XAPP514 [Ref 4].

Spartan-3E FPGA SDI Transmitter Demonstration
This section describes the SDI transmitter demonstration design for the Spartan-3E FPGA.

Required Equipment

These items are needed for the demonstration system:

• Cook Technologies CTXIL206 Spartan-3E FPGA SDV board (revision 2 or later) with 
power supply

• Platform USB cable for bitstream loading

• 75Ω coaxial cable with BNC connectors

• Bitstream file included in the original distribution (Sp3e_sdi_demo.bit)

• Video test equipment (or a monitor and Miranda picoLink broadcast converter, or 
other method of converting SDI to an input format for a standard monitor).

Transmitter Demonstration Setup

The TX demonstration system is set up in this manner:

1. Connect the power supply and platform USB cable to the CTXIL206 board, as shown 
in Figure 7-5.

2. Connect one end of the 75Ω  BNC coaxial cable to the VID TX 1 connector as shown in 
Figure 7-5. Connect the other end of the coaxial cable to the appropriate test 
equipment, such as the picoLink converter.
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X-Ref Target - Figure 7-5

Figure 7-5: TX Demonstration Setup
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3. Locate the DEMO OPTIONS DIP switch near the power switch (see Figure 7-5). As 
shown in Figure 7-6, ensure that:

a. SW1 is set to ON

b. SW2 is set to OFF

c. SW3 is set to ON

d. SW4 is set to OFF

e. SW5 through SW8 are set to ON

4. This default setup generates SMPTE color bars, ANC data multiplexing, and EDH 
packet generation with no ANC, AP/FF IDH, or UES errors. Apply power to the 
board.

5. Start iMPACT and load the bitstream file sdi_tx_demo.bit. After successful 
configuration, LEDs A and B should be green, and the LED next to the BNC connector 
for VID TX 1 should be green, as shown in Figure 7-7. If viewing on a monitor or test 
equipment, the video pattern should look like Figure 7-8. LED A indicates that the 
DCM is locked. LED B and the VID TX 1 LED indicate that the video decoder is locked 
to the digital video produced by the internal pattern generator. These LEDs turn red if 
an error occurs.

X-Ref Target - Figure 7-6

Figure 7-6: DIP Switch Settings

X-Ref Target - Figure 7-7

Figure 7-7: TX LEDs

X1015_c7_06_052009

X1015_c7_07_052109

Decoder LockedDecoder Std Locked
DCM Locked

http://www.xilinx.com


Spartan-3E FPGAs Audio/Video Connectivity www.xilinx.com 75
XAPP1015 (v1.0) September 28, 2009

Spartan-3E FPGA SDI Demonstration Board

Summary

The Spartan-3E FPGA SDI TX demonstration board provides for a number of options to 
demonstrate SDI TX functionality. By using the default setup described in 
“Spartan-3E FPGA SDI Transmitter Demonstration,” page 72, the SDI transmitter 
produces SDI video at an output rate of 270 Mb/s. The video consists of SMPTE EG-1 color 
bars viewable on a monitor (additional equipment required) or standard video test 
equipment. The output video format is NTSC 525i, 59.94 Hz, 4:2:2 component video.

In addition to video output, the reference design automatically generates and inserts the 
RP 165 EDH packet to demonstrate EDH generation. Detecting and viewing the packet 
contents requires additional video test equipment. DIP switches, as described in “Running 
the Demonstration,” page 75, also allow the user to set the local IDH and UES bits in the 
EDH packet.

The reference design also generates and inserts ancillary data packets into the output video 
to demonstrate ANC multiplexing. Ancillary data can be viewed using standard video test 
equipment. The inserted data is fixed and cannot be changed by the user.

Running the Demonstration

This section discusses the DIP switch, pushbutton, and other settings that can affect the 
demonstration functionality. It also describes the ancillary data format inserted into the 
output video and how to set up the video test equipment to view this output.

As mentioned in “Summary,” page 72, the transmitter produces SMPTE EG-1 color data by 
default. When using standard video test equipment to view this color bar pattern, it is 
common to see Luma gamut and red, green, and blue (RGB) errors. This is because the 
SMPTE EG-1 pattern contains gamma values that are outside the expected range of the 
default settings for some equipment. This is typical on the Tektronix WFM700, for 
example, and these errors can be safely ignored. However, the video test equipment 
should not report errors with respect to the AP and FF CRC or other checks, and the YCBCR 
gamut should be correct.

Numerous DIP switch settings affect the reference design functionality. All are located on 
the DEMO OPTIONS DIP switch on the CTXIL206 board. For the SDI TX design, SW1 
should always be in the ON position. This disables EDH checking in the ANC/EDH 

X-Ref Target - Figure 7-8

Figure 7-8: SMPTE EG-1 Color Bars
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processor. If this switch is set to OFF, errors are reported in the generated EDH packet 
because video generated by the pattern generator does not contain packets.

Table 7-2 shows the different switch settings and their functions.

DIP switches SW5–SW8 are provided to toggle specific bits in the generated RP 165 EDH 
packet that is always present in the TX output stream. When these DIP switches are set to 
ON, the bits associated with the ANC IDH, UES, and AP/FF IDH errors are set to 0. 
Setting these switches to OFF causes the corresponding bit in the EDH packet to set to 1. 
This functionality allows demonstration of EDH generation when video test equipment 
such as the Tektronix WFM700 is available to view the data. When operating correctly, the 
test equipment should report no CRC or other errors with the EDH packet.

The reference design also automatically inserts ANC data to demonstrate the ANC 
multiplexing function. The inserted data pattern consists of 15 fixed UDWs with a fixed 
DID. To view this data on standard video test equipment, the equipment should be set to 
trigger on a DID of 0xA0 (unknown type 1 packet). When captured, the ANC data should 
appear as a DC of 15, with the UDW set to an incrementing value from 0x0–0xE. When 
operating correctly, the test equipment should report no CRC or other errors with the ANC 
data.

Three pushbuttons affect the demonstration. These buttons are numbered PB0–PB2 and 
are located directly beneath LEDs A–H (see Figure 7-1, page 69). Table 7-3 defines their 
functions.

Table 7-2: SDI Transmitter Switch Settings

Switch Number 
(SWn)

Function when set to ON

SW1 This switch disables receiver functions (EDH checking). Set SW1 to OFF 
for normal TX demonstration.

SW2 This switch disables the internal pattern generator. Set SW2 to OFF for 
normal TX demonstration.

SW3 This is the internal pattern generator pattern select. It selects between 
SMPTE EG-1 color bars (ON) or RP178 checkfield test patterns (OFF).

SW4 This switch disables TRS clipping.

SW5 This switch deasserts the ANC IDH error into the RP165 EDH packet.

SW6 This switch deasserts the ANC UES error into the RP165 EDH packet.

SW7 This switch deasserts the AP IDH error into the RP165 packet.

SW8 This switch deasserts the FF IDH error into the RP165 EDH packet.

Table 7-3: SDI Transmitter Pushbutton Functions

Pushbutton Number
(PBn)

Function

PB0 This resets the DCM.

PB1 This forces the flywheel decoder to reacquire the TRS on the 
incoming video signal.

PB2 This resets the demonstration.

http://www.xilinx.com

