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1. GENERAL INFORMATION

This document describes the ALSE Aurora 64B/66B Efinix demonstrator. 
This design is built for the Titanium Ti375 N1156 Development Kit on one side and the AMD-Xilinx Kintex7 STLV7325 
board for the partner.
The Reference Design is configured for 2 lanes in Duplex Framing mode, using two SFP+ connectors on the board: J11 
SFP+ for lane 1 and J12 SFP+ for lane 2. The lanes are configured to operate at 5 Gbits/s.
This Aurora 64B/66B Reference Design for Titanium generates PDU, UKB, UFC and NFC frames. 
On the RX side, there are checkers for each of these interfaces.
With this design, we demonstrate the full  compliance of our implementation with the Aurora 64b/66b protocol, 
allowing interoperability  with Xilinx FPGAs through the Xilinx  Logicore Aurora 64b/66b IP,  as  well  as  with Intel, 
Microchip or Lattice boards using our own Aurora 64B/66B IP on all these FPGAs !
Here is the exact configuration of the IP in the Reference Design. 
Static parameters can be quickly modified to be adapted to your need !
→ Please let ALSE know if you would like to test our design in a different configuration on this board (different speed, 
streaming mode…).

1.1. IP configuration
In the current version, our Aurora 64B/66B IP is configured as follows : 

 Full-Duplex.

 2 x transceiver lanes operating at 5 Gbits/s, through two SFP+ connectors.

 2x64 bits (2x8 Bytes width) user Datapaths.

 Framing interface with CRC.

 User Flow Control (UFC) support.

 User-K blocks support.

 Native Flow Control (NFC) support.

 Clock Compensation sequence generation enabled.

 156.25 MHz reference clock for the transceivers.

Note that our IP does support all possible configurations (with/without CRC, Streaming/Framing, Simplex RX, Simplex 
TX, little-endian…).
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2. ARCHITECTURE

This chapter describes the architecture of the Reference Design provided with the Aurora 64b/66b IP Core.

Figure 1: Reference Design architecture

Generator / checker : 
The Generator & Checker modules use known pattern sequences for PDU, UFC and UKB control signals. 
The size does change for each frame sent to provide a very good coverage. Some pseudo-random IDLEs are inserted 
inside frames and/or in-between frames. 
The data bytes are incremented (counter) as they are valid (using the byte enables), so the checker can easily check for 
duplicated or lost data.
Checking results, Frame Generation operation, and Control signals are monitored or exercised through JTAG using the 
embedded debugger features (see section 3.3).
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3.1. Setup content
Contents of the DEMO delivery :

 titanium_ti375_dev_kit_x2.bit : 
A bitstream for the Efinix board featuring an ALSE Aurora 64b66b IP.

 xil_aurora2R_top.bit (with xil_aurora2R_top.ltx) :
A bitstream for Xilinx board featuring a Xilinx Aurora 64b66b IP with the same configuration,
as well as a .ltx file for monitoring (not mandatory).

 This User Guide.

Hardware needed for the setup :
 Titanium Ti375 N1156 Development Kit  
 STLV7325 Kintex 7   board (provided by ALSE)
 1x USB type C cable
 2x SFP+ cables (Direct Attach or Fiber)

3.2. Step-by-step startup
Follow these steps to set up the demonstrator hardware :

1. Start by connecting both USB ports to a PC. 
2. Connect SFP J11 of the Titanium Dev Kit to the SFP+ A cage of the STLV7325 with a DAC cable or a fiber. 

Then connect the second lane between SFP J12 to SFP+B.
3. Power-up both boards.
4. Program the Titanium Kit with the bitstream. 

You can either program the on-board flash or the FPGA (sram). As long as the board SFP is not 
connected to a working Aurora, LED 2 should be blinking, LED 6 OFF and all other LEDs ON. 
Once the link will be established, LED 6 should turn ON.

5. Program the Xilinx board (STLV7325) with a bitstream specifying the debug file (*.ltx). 
LED 0 should be ON. 
Once the Aurora link is up, LEDs 1 and 2 should turn ON.

The frame Generators will start sending data from both sides as soon as the link is up. 
No user action is required.
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3.3. JTAG monitoring
A debugger module embedded in the Titanium bitstream allows you to monitor these values (LA2 tab): 

 Link status signals : link_up, link_tx_ready, link_rx_ready, lane_block_lock, bonding_ok…
 Number of PDU frames sent / received.
 Number of UFC frames sent / received.
 Number of UKB frames sent / received.
 Number of Errors in PDU frames received.
 Number of Errors in UFC frames received.
 Number of Errors in UKB frames received.
 From Xilinx side : Number of PDU frames sent / received.
 From Xilinx side : Number of UFC frames sent / received.
 From Xilinx side : Number of UKB frames sent / received.
 From Xilinx side : Number of Errors in PDU frames received.
 From Xilinx side : Number of Errors in UFC frames received.
 From Xilinx side : Number of Errors in UKB frames received.

Counters from Xilinx side are sent back to Efinix FPGA through one UKB channel from the Aurora protocol.
You can also monitor these values from Vivado using the .ltx file.

FIGURE 2 : SCREENSHOT OF THE DEBUGGER TOOL FOR THIS DEMONSTRATOR
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3. PICTURE

The picture below shows  the  Efinix board in a  x2 configuration (using SFP+ connectors + optical fiber cable) 
connected to an AMD-Xilinx STLV7325 board. 

FIGURE 3 : X2 LANES AURORA 64B/66B HARDWARE TEST BENCH
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4. TECHNICAL SUPPORT

For any question about this IP, please contact ALSE Technical Support by E-mail at  support@alse-fr.com or at a 
specific E-mail address that you may have received.
If a telephone contact is desired, our R&D office can be reached at +33 1 84 16 32 32, during office hours, CET.
You will be either answered directly or directed to an engineer available and competent, depending on the type 
of question or support.
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