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Summary

This 10-Gigabit Ethernet Hardware Demonstration Platform application note describes the
functionality of the LogiCORE™ I[P 10-Gigabit Ethernet and XAUI cores in Xilinx FPGA
hardware. Development board requirements, setup instructions, MAC core-specific design
components, and a description of the Graphical User Interface (GUI) used to control the
demonstration platform are provided.

Introduction

Requirements

Demonstration
Platform
System Design

The 10-Gigabit Ethernet Hardware Demonstration Platform shows the functionality of the
following LogiCORE IP products:

o 10-Gigabit Ethernet MAC (10GEMAC) core
e  XAUI core (as part of the XGMAC demonstration)
The demonstration platform uses the following:

e A development board with a Xilinx FPGA loaded with the hardware design
e A PC to control the hardware design using a RS-232 serial cable

The demonstration platform shows how to integrate these cores into a system, generate the
required clock resources, handle Ethernet data flow using packet FIFOs and flow control, and
connect to a physical interface.

A GUI that uses a standard RS-232 serial cable is provided, allowing the user to experiment
with different MAC configurations, monitor frame information, and observe the MAC statistics,
all of which are defined in this document.

Development Boards

e The demonstration platform supports the ML421 Rev C, ML523 Rev. D LX110T and
FX100T development boards.

e XAUI connections use SMA cables.
¢ 2 cables are needed if running in internal loopback mode
¢ 10 cables are needed if running in external cable loopback
+ 18 cables are needed if connecting to another XAUI device

PC

The demonstration platform requires a PC running Windows® XP for the GUI, and a spare
RS232 serial port is required to connect the GUI to the development board.

10-Gigabit Ethernet MAC Hardware Design

Figure 1 illustrates the design for the 10-Gigabit Ethernet MAC hardware. The design, including
the microprocessor system, uses approximately 9500 slices for the Virtex™-4 FPGA design
and 4600 slices for the Virtex-5 FPGA design. A XAUI core provides a physical interface to the
MAC, and a FIFO is used on the client side of the MAC to provide frame buffering. The
microprocessor system connects to the MAC host interface to control the MAC configuration
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and connects to the FIFO to read/ write frame data. The microprocessor is a MicroBlaze™
processor.
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Figure 1: 10-Gigabit Ethernet Hardware Demonstration Platform

10-Gigabit Ethernet MAC Core

The 10GEMAC core v8.6 is a CORE Generator™ system instance generated with the following
XCO parameters:

component_name = ten_gig_eth _mac_v8_6
physical_interface = internal
management_interface = true
statistics_gathering = true
simplex_split = none

The core is generated with a full-system hardware evaluation license, which operates for
approximately eight hours, after which the core ceases to function and the FPGA must be
reconfigured to resume operation.

XAUI Core

The XAUI core v7.4 is a CORE Generator system instance used to connect to a PHY or an
external device with a XAUI interface, and is generated with the following XCO parameters:

component_name = xaui_v7_4_v4 (Virtex-4)
component_name = xaui_v7_4_v5 (Virtex-5 LXT)
component_name = xaui_v7_4_v5_gtx (Virtex-5 FXT)
802_3ae_state_machines=true
mdio_management=true

simplex_split=None

use_tx_elastic_buffer=false
xgmii_interface=Internal

There are three instantiations of the XAUI block level in the HDL, as the pinout differs between
architectures.

www.xilinx.com XAPP955 (v1.3) September 19, 2008


http://www.xilinx.com

Demonstration Platform System Design S:X"JNX®

Ethernet FIFO

The FIFO used is taken from the 10-Gigabit Ethernet MAC example design and is provided with
the core.

Physical Interface

The XAUI signals all connect to SMAs on the board.

Clock Management

The XAUI core requires a 312.5 MHz reference clock for Virtex-4 FPGAs, and a 156.25 MHz
reference clock for Virtex-5 FPGAs. A lower-speed clock (50 MHz) should be present as an
auxiliary clock to control the transceivers.

ChipScope

ChipScope™ Integrated Logic Analyzers (ILAs) in the hardware design allow for viewing the
data as it passes through the demonstration design. The ChipScope probes are placed on the
transmitter XGMII and receiver XGMII interfaces, the transmitter client and receiver client
interfaces, and the MAC statistics vector. A ChipScope project file is provided for the 10-Gigabit
Ethernet MAC demonstration.

Microprocessor System

The microprocessor system uses a MicroBlaze processor. This was created using the Xilinx
Platform Studio as a submodule of the top-level design. This is a MicroBlaze v7.1 CPU
subsystem containing RAM, UART (xps_uartlite), interrupt controller, LMB, and PLBv46 buses.

Pattern Generator

The Pattern Generator (HDP_Patgen) peripheral holds all the logic required to access the
client-side data stream of the MAC core, allowing data to be written to the transmitter side FIFO
or to be read from the receiver side FIFO. This peripheral is comprised of the following
components:

¢ Frame Editor. Uses block RAM to store user-defined frames for the transmitter. 16 kBytes
of RAM are available for frame storage.

o Frame Generator. Generates fixed pattern test frames and transmits them individually or
continuously.

o Loopback Multiplexer. Included in the pattern generator. The loopback multiplexer
connects the transmitter (Tx) and receiver (Rx) FIFOs, allowing external test equipment or
Ethernet devices to stimulate the MAC core and receive frames. There is an option to
switch the source address and destination address fields of each frame passing through
the multiplexer, allowing external equipment to stimulate the design and receive valid
addressed frames from the demonstration platform.

¢ Receive FIFO Reader. Reads the contents of the receiver-side FIFO. The captured frame
data can be read from the peripheral by the microprocessor, which formats the frames and
prepares them for display on GUI by transmitting them over the serial link.

Host

The Host peripheral (ten_gig_mac) allows the Management Interface of the MAC core to be
accessed. Through this interface, the MAC configuration can be read and modified and the
statistics counters can be read.

DRP Controller (Virtex-4 Only)

The DRP controller (drp_config) allows full control over the Dynamic Reconfiguration Port on
the RocketlO™ transceiver. The pre-emphasis and receive equalization on the RocketlO
transceiver for Virtex-4 are controlled through this module.
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Setting up the
Demonstration
Platform

Microprocessor Firmware

The microprocessor runs firmware to monitor the serial interface and respond to commands
issued by the GUI. On startup, the microprocessor detects which design is operating on the
FPGA, configures the logic on the FPGA appropriately, and then processes any commands
sent from the PC.

ML421 Configuration for 10-Gigabit Ethernet MAC Demo

Power Supply

The ML421 should be powered from the 5V jack input. See the ML421 documentation for
details about connecting the supply.

Clock Selection

The demonstration platform uses the Xilinx Superclock Module to generate the 312.5 MHz
differential oscillator as a master reference to generate all required clocks required. This
differential clock signal from the superclock module should be connected to MGTCLK 102 on
the ML421 using two SMA cables. A 25 MHz crystal should be present in the XTALO socket on
the Superclock Module.

The DIP switches should be set as follows:

e NO:1

e N1:0

e N2:0

e MO:1

e Mi1:1

e M2:0

e SELO:0

e SEL1:0

An oscillator (X2) with a frequency of 50 MHz should be plugged into socket X2.

Jumper Settings

The setting on the DIP switches (other than the System ACE™ address) does not affect the
operation of the designs.

System Reset
The system reset is connected to push-button SW1.
RS-232

Connect a null modem cable between the RS-232 port on the board and a RS-232 port on the
PC. A null modem cable is an RS-232 serial cable where the transmit and receive wires are
cross-connected.

Table 1: Null-Modem Wiring

Signal Name DB-9 Pin DB-9 Pin

TD (Transmit Data) 3 2

RD (Receive Data)

2 3
RTS (Request To Send) 7 8
CTS (Clear To Send) 8 7
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Table 1: Null-Modem Wiring

Signal Name DB-9 Pin DB-9 Pin
SG (Signal Ground) 5 5
DSR (Data Set Ready) 6 4
CD (Carrier Detect) 1 4
DTR (Data Terminal Ready) 4 1
DTR (Data Terminal Ready) 4 6

LEDs

The LEDs on the boards indicate the basic status of the platform. More detailed status
information is available through the GUI. Table 2 defines the LED functions.

Table 2: LED Indications for ML421 10-Gigabit MAC Demo

LED 10-Gigabit Function
DS11 Lane0 Sync OK
DS12 Lane1 Sync OK
DS13 Lane2 Sync OK
DS14 Lane3 Sync OK
DS15 Lanes Aligned
DS16 Fifo Loopback ON
DS17 Address Swap ON
DS18 DCM Locked

Physical Interface

SMA cables must be used to connect the MGT inputs and outputs to a suitable XAUI-equipped
PHY. Sixteen SMA cables are required for the 4-lane differential XAUI interface. The board
connections are defined in Table 3.

Table 3: XAUI SMA Connections

XAUI Lane SMA Connector
0 103B
1 103A
2 102B
3 102A

Cabled Loopback

Eight SMA cables are required for the external cabled loopback. The cables should be
connected from the transmit side to the receive side of the same lane, as shown in the following
example: TXP -> RXP, TXN-> RXN.
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FPGA Configuration

The FPGA must be configured with the bit file included with the Application Note source files.
The bit file can be found in the Implement folder.

xgm_hdp_421.bit : 10-Gigabit design for V4 ML421 board

The FPGA can be configured with the System ACE or a programming cable.
FPGA Configuration Using System ACE

System ACE files for the bit file listed above are included in the implement folder. Select the
correct folder for the design using the same naming convention as above. For example,
implement/systemace_xgm_ml421 contains the design for the ML421. Copy the contents of
this folder onto a compact flash card and then insert the card into the CF card slot. The System
ACE address DIP switches should be set to "000." The device is then configured from the
System ACE file upon power-up.

FPGA Configuration Using a Programming Cable

After connecting the programming cable to the JTAG header (see development board
documentation), the appropriate bit file should be loaded onto the FPGA using iMPACT or
ChipScope.

ML523 Configuration for 10-Gigabit Ethernet MAC Demo

Power Supply

The ML523 should be powered from the 5V jack input. See the ML523 documentation for
instructions for connecting the power supply.

Clock Selection

The demonstration platform uses the Xilinx Superclock Module to generate the 156.25 MHz
differential oscillator as a master reference to generate all required clocks. The differential clock
should be connected to REFCLK_118. A 25 MHz crystal should be present in the XTALO
socket.

Set the DIP switches as follows:

e NO:1
e N1:1
e N2:0
e MO:1
o Mi:1
e M2:0
e SELO:0
e SEL1:0

An oscillator with a frequency of 50 MHz should be plugged into socket X2.

The System ACE oscillator (X1) should be enabled (J4 set to ON) if the FPGA is configured
using System ACE.

Jumper Settings

The setting on the DIP switches (other than the System ACE address) does not affect the
operation of the designs.
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System Reset
The system reset is connected to push-button SW8.
RS-232

Connect a null modem cable between the RS-232 port on the board and a RS-232 port on the
PC. A null modem cable is an RS-232 serial cable where the transmit and receive wires are
cross-connected. Table 4 lists the null modem wiring attributes for RS-232.

Table 4: Null-Modem Wiring

Signal Name DB-9 Pin DB-9 Pin
TD (Transmit Data) 3 2
RD (Receive Data) 2 3
RTS (Request To Send) 7 8
CTS (Clear To Send) 8 7
SG (Signal Ground) 5 5
DSR (Data Set Ready) 6 4
CD (Carrier Detect) 1 4
DTR (Data Terminal Ready) 4 1
DTR (Data Terminal Ready) 4 6

LEDs

The board LEDs indicate the basic status of the platform at a glance. Detailed status
information is available from the GUI. Table 5 defines the LED functions.

Table 5: LED Indications for ML523 10-Gigabit MAC Demo

LED 10-Gigabit Function
DS23 Lane0 Sync OK
DS22 Lane1 Sync OK
DS21 Lane2 Sync OK
DS20 Lane3 Sync OK
DS19 Lanes Aligned
DS18 Fifo Loopback ON
DS17 Address Swap ON
DS16 DCM Locked
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Physical Interface

SMA cables must be used to connect the MGT inputs and outputs to a suitable XAUI-equipped
PHY. Sixteen SMA cables are required for the 4-lane differential XAUI interface. The board
connections are described in Table 6.

Table 6: XAUlI SMA connections

XAUI Lane SMA Connector
0 122_0
1 122_1
2 118_0
3 118_1

Cabled Loopback

Eight SMA cables are required for external cabled loopback. The cables should be connected
from the transmit side to the receive side of the same lane; for example:

TXP -> RXP, TXN-> RXN

FPGA Configuration

The FPGA must be configured with one of the bit files included with the Application Note source
files.The following bit file is located in the implement folder.

xgm_hdp_Ix110t.bit : 10-Gigabit design for ML523 LX110T board
xgm_hdp_fx100t.bit 10-Gigabit design for ML523 FX100T board

The FPGA can be configured using the System ACE or programming cable.
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FPGA Configuration Using System ACE

System ACE files for the bit file listed above are also located in the implement folder. Select the
correct folder for the design using the same naming convention as above. For example,
implement/systemace_xgm_ML523 contains the design for the for the LX110T ML523. Copy
the contents of this folder to a compact flash card and insert the card into the CF card slot. The
System ACE address DIP switches should be set to 000. The device is then configured from
the System ACE file upon power-up.

FPGA Configuration Using a Programming Cable

After connecting the programming cable to the JTAG header (see board documentation), the
xgm_hdp_523.bit file should be loaded onto the FPGA using iMPACT or ChipScope.

The GUI application allows for control of the Ethernet MAC core for demonstration and other
components within the design. When the GUI is executed, the Serial Port Selection dialog
appears. When a selection is made, the Main screen appears, and the MAC Statistics screen
can be accessed from the Main screen.

Installation

Extract the project files from the Application Note ZIP file into a new directory (for example,
c:\xapp955).

Note: Do not download the demonstration platform to a directory path containing spaces; doing so
causes errors when running the GUL.

After loading the hardware design onto the FPGA, launch the GUI by navigating to the directory
c:\xapp955\gui\ (assuming you saved the zip file contents to c:\xapp955) and double-click on
the xapp955.exe file.

Serial (COM) Port Selection

Zilinx Hardware Demonskr x|
Connect to Board through Senal Port
Icam'l |

Figure 2: Serial (COM) Port Selection Screen

The Serial Port selection dialog box (Figure 2) appears when the GUI is launched. Use this
dialog to select the COM port to be used to communicate with the board. Click OK to establish
the link with the board. When the link is established, the main GUI screen appears (Figure 3).

When a link is established with the board, the board type and MAC type are displayed at the
bottom of the screen. If a connection to the board cannot be established, an error message
appears at the bottom of the main screen.
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To establish a connection, do the following:
Ensure that the board is switched on.
Ensure that the FPGA is configured with the correct bit file.

Ensure that the serial cable is connected and is the correct type.
Restart the GUI.

PO Db~

Main Screen

Figure 3 illustrates the main screen of the demonstration platform, consisting of four sections:

Xiling 10Gb MAC Hardware Demonstration Platform -0l x|
File Options Help
Welcome | MAC Config | PHY Cortrol | Platform Corfig | Read Rx FIFD | Frame Editor | RockeP| 5
i~ Dema Selection CARE Xilinx Ten Gigabit Ethernet Core
W s Hardware Demonstration Platform

‘welcome to the 10 Gigabit Ethemet Hardware Diemonstration Platform. Select and wn a
pre-configured dema fram the list below, or mave ta other tabs to manually configure the Demo
Plattorm

Welcome to the Ten Gigabit Ethernet Hardware Demonstration Platform

Pre-Configured Demos Selectthe tabs frarm the pane opposite to configure the different parts of the Dernonstration Platform
Tranzmit 100 Frames hardware

ar

To get started quickly, higlight a dermo in the opposite pane and hit 'Run Demo’. This will configure the
platform and send frames to demonstrate features of the MAG

Demo Descriptions
# Transrit 100 frames: 100 frarnes with different lengths are transmitted through the MAC. The platform

is configured for PHY loophack operation, so that frames are received through the MAC receiver. The
frames are read back from the receive FIFO and displayed

&I More Information

& Application Mote
# |P Center on waslingeom

Copyright (c) 2006-2007, Xilinx Inc. All rights resered

I

ML42% 10 Gigabit Ethernet MAC

Figure 3: Demonstration Platform Main Screen

Main Menu Bar
A standard Windows menu that allows you to exit the client and open the statistics menu.
Control Pane

The Control Pane provides several tabs for controlling the different configuration settings of the
design.

Help Pane (Rightmost Pane)
Displays context-sensitive help.
Message Pane (Bottom Pane)

Displays debug and status messages.
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Welcome

The Welcome tab (Figure 4) is displayed when the application starts (after the COM port is
selected). Use this screen to run the pre-configured demo of Transmitting 100 Frames by
selecting it from the list of Pre-Configured Demos, and click Run Demo. When the demo is
complete, an informational message appears in the message pane (bottom of screen).

Xilink 10Gb MAC Hardware Demonstration Platform

File Cptions Help

Weelcome | MAC Config | PHY Contral | Platform Config | Read Rx FIFD | Frame Editor | RackeP|

— Demo Selection
Welcome ta the 10 Gigabit Etheret Hardware Demonstration Platform. Select and run a

pre-configured demo fram the list below, or move to other tabs to manually configure the Demo
Platform

Pre-Configured Demos :

Transmit 100 Frames

Run Dermo

D Xilinx Ten Gigabit E
mgjc.‘Rf Hardware Demons

Welcome to the Ten Gigabit Ethernet Ha

Selectthe tabs from the pane opposite to configure
hardware.

ar

To get started quickly, higlight a demao in the oppos
platfarm and send frames to demoanstrate features

Demo Descriptions
# Transmit 100 frames: 100 frames with diffar
is configured far PHY loopback aperation, =0
frames are read back from the receive FIFO ¢
More Information
# Application Mote

# |P Center on www.xilingcorm

Copyright {c) 2008-2007, Xilinx Inc. All rights reserv

L4210 Gigabit Ethermnet MAC

Figure 4: Welcome Tab
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MAC Configuration

The MAC Configuration tab (Figure 5) provides access to the dynamically configureable
features of the MAC cores. When the FPGA is initialized, this screen displays the default

configuration for the MAC core.

Welzome  MAC Config ] PHY Contral | Platiorm Corfig | Fead Fix FIFD | Frame Editor | Focke®]

— T Configuration
™ wLAM Enable
[v Trarsmitter Enable
[~ FCS Passing
™ Jumba Frame Enable
[~ Defecit Idle Count

" Enable IFG Adjustment

I 125I Irber-frame Gap Length

Reset Tranzmitter |

— R Configuration
[~ LM Enable
v Receiver Enable
[” FCS Passing
I Jumbo Frame Enable

00-00-00-00-00-00

MAC Pause Address

Reset Receiver |

— Management Config [Fead Only)
¥ MDIO Enable

I 10 MDIO Clock Divide

— Flowe Control Configuration

¥ T Flow Contral
¥ R Flow Control

Figure 5: MAC Configuration Tab

The MAC configuration for transmitter and receiver can be reset to the default values by using

the Reset Transmitter and Reset Receiver buttons.

The management configuration for the MDIO interface cannot be modified from the GUI, as
these settings are configured correctly to allow the hardware to control the PHY or MGT. The
management configuration is set by the embedded processor software, which writes to the

management configuration of the MAC upon start-up.

PHY Control

The PHY control tab (Figure 6) displays the information gathered by the MAC core about the
PHY (XAUI) using MDIO. The only items in this list that can be user-modified are loopback and
powerdown. Loopback sets the XAUI loopback register and disables the TXPOST_TAP_PD bit

12
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via the DRP in Virtex-4. Powerdown sets the XAUI powerdown bit, which places the
transceivers into low power mode. This allows the demo to be used without a PHY card.

Wwelcome ] MAL Config  PHY Contral ] Flatformn Config

™ Loopback

Powerdown

LI

Lane 0 Sync

B!

Lane 1 Sync

B!

Lane 2 Sync

B!

Lane 3 Sync

B!

Lanes Aligned
R« Fault
Tx Fault

T

Figure 6: PHY Control Tab

The other items provide status information about the four XAUI lanes. All lanes should be
synchronized and aligned. When no SMA XAUI device is connected, the lanes will not
synchronize and align until loopback is enabled. (The bit will remain high until it is cleared by
software.) An Rx Fault condition is indicated if the lanes do not align, and is only cleared when
the tab is brought up. You may see an indication that there has been a Rx Fault between the
time the tab was viewed and the present time, and therefore the current status of the lanes is
not always immediately reflected.

Platform Configuration

The Platform Configuration tab (Figure 7) controls the data sources in the demonstration
platform.

Xilinx 10Gb MAC Hardware Demonstration Platform

File Options  Help

welcome | MAC Config | PHY Contiol  Platform Confia | Read R FIFD. | Frame Editor | Rocke

— Trangmitter Data Source —————————— — Frame Generator Contral
" Loopback through FIFO ' Type frames & Length frames
" Loopback with 54 & D& swapped [~ %LAN frames
¥ Enable Frame Generator [~ Cormupt length field
™ Enable Frame Editor [ Generate all frame sizes up to frame length

B4 = Frame Size

0 = Pauselength

— Receiver Data Source

™ Loopback through PHY

' Esternal Device

Start Continuous Transmission |

Tranzmit a Single Frame |

Send Pause Frame |

Figure 7: Platform Configuration Tab

Transmitter Data Source

The client side transmitter interface of the MAC can be configured in one of the following ways:
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¢ Loopback Through Fifo. Connects the data path from the MAC client side receiver to the
transmit data path. Data passes from the MAC receiver to the receive FIFO, then directly
to the transmit FIFO and finally to the MAC transmitter.

¢ Loopback with Address Swap. Similar to the above mode, but the first six bytes of each
frame are switched with the following six bytes; switching the source and destination
address. This allows an external device to send frames to the demonstration platform and
receive correctly addressed frames.

¢ Frame Generator. Connects the transmit FIFO to the hardware pattern generator.
Options for controlling the pattern generator are also set here and are described in “Frame
Generator Control”

e Frame Editor. Connects the transmit FIFO to the RAM based frame editor, which allows
entering and transmitting any frame using the GUI. The Frame Editor is controlled in the
Frame Editor tab. See “Frame Editor,” page 16.

Receiver Data Source
The receiver can be configured in either of the following two ways:

¢ Loopback through PHY. The MDIO is used to request loopback at the MGTs used by the
XAUL.

o External Device. Loopback is disabled and all data is driven onto the SMA cables.

Frame Generator Control
The Frame Generator can generate various frame types and lengths, as described below.

o Type Frames. When checked, the pattern generator inserts hexadecimal 0x0800 in the
length/type field of each frame.

e Length Frames. When checked, the pattern generator inserts the length of the data
contained in the frame into the length/type field of each frame.

¢ VLAN Frames. When enabled, the pattern generator inserts a VLAN tag into each frame.
The total length of each frame is unchanged but the length field is adjusted to indicate less
data in each frame.

e Corrupt Length Field. When selected, the length field is set incorrectly, giving an errored
frame.

e Generate All Frame Sizes Up To Frame Length. When checked, the pattern generator
will start transmitting 19-byte frames (padded by the MAC core) and increases the length
of the frame by 1-byte. When the frame length equals the length selected, the length is set
back to 19 and the process repeats. Use this option for continuous frame transmission.

e Frame Size. Set the total size for frames sent to the transmitter. If less than 60, the MAC
core pads the frame, unless configured for FCS passing.

o Pause Length. Set the 16-bit pause length input to the MAC core, which is used if Send
Pause Frame is selected. See the specific MAC user guide for a description of the pause
transmission mechanism.

The buttons are used to send frames to the MAC transmitter and trigger transmission by the
pattern generator. The Transmitter Data Source must be set to Enable Frame Generator to
enable these buttons.

¢ Transmit a Single Frame. Enables one-shot mode in which a single frame is sent.

e Start Continuous Transmission. Sends frames to the MAC until the same button, now
displaying Stop Transmission is clicked.

¢ Send Pause Frame. Sends a single pause frame from the MAC which asserts the pause
request input to the MAC.

14
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Read Rx FIFO

The Read Rx FIFO tab (Figure 8) is used to read frames from the receive side FIFO that have
been received by the MAC core. The FIFO cannot be read if the platform is configured for
loopback through the FIFO.

Xilinx 10Gb MAC Hardware Demonstration Platform

File ©Options Help

Welcome l MAC Config l PHY Cortrol ] Platform Config ~ Read Rx FIFD ] Frame: Editor ] FiockEL

Framesz Fiead from FIFO

-

D = 24:BB:CC:DD:EE:FF. 54 =11:22:33:44:55:65, length/type = 0800, total length [exclud
ing CRC) = B0
AABBCCODEEFF11223344556608000000101112131415161718191A1B1C1DIE1F2021 222
324252627282924 2B 2020 2E 2F 303132333435363738393438

D = 24:BB:CC:DD:EE:FF. 54 =11:22:33:44:55:65, length/type = 0800, total length [exclud
ing CRC) = B0
AABBCCODEEFF11223344556608000000101112131415161718191A1B1C1DIE1F2021 222
324252627282924 2B 2020 2E 2F 303132333435363738393438

D& = AABB:CC:DD:EE:FF, 54 =11:22:33:44:55:E66, length/type = 0800, total length [exclud
ing CRC] = &0

AABBCCODEEFFT12233448556080000001 011121 AN BB T IS1ATB1CIDIEF 2021 222
J242RIEV202924 2B 2020 2E 2F 3031 323334353637 38393438

I

Read single frame Fead all frames Fluzh Clear Screen |

L4210 Gigabit Ethernet MAC
2 Framesz uploaded.

Gat a frame, 1 in total so far

Gat a frame, 2 in total so far

Gat a frame, 3 in total so far
Received 3 Frames.

Figure 8: Read Receive FIFO Tab

The FIFO stores all frames received from the MAC core until it is full. Once full, the FIFO
discards further incoming frames. The FIFO is 16 Kbytes deep, and can store approximately 10
frames of 1518 bytes.

Care should be taken when mixing frame sizes. If the FIFO is nearing full and a frame larger
than the remaining space is received, it will be discarded. If the next frame is smaller than the
remaining space, it will be stored in the FIFO. This should not be confused with frame loss.

To read frames from the receive FIFQO, it is advisable to flush the FIFO before initiating
transmission. This ensures that the FIFO has space to store the new frames. After transmission
is started, the FIFO can be read. During continuous reception of frames, a snapshot of the data
can be captured by flushing the FIFO, causing it to discard any stored frames, and to store the
next 16 kBytes of frame data received. You can read a single frame or all available frames.
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Graphical User Interface

During continuous reception, the FIFO is unlikely to empty because data can enter the FIFO at
a much faster rate than can be transmitted across the serial link to the GUI. To prevent an
endless upload of frames to the GUI, a maximum of 64 frames can be read at once. To read
more frames, continue to use the Read all frames button.

Frame Editor

The Frame Editor tab (Figure 9) is used to load frames into the RAM in the Pattern Generator,
which can then be sent to the MAC core for transmission. To enable this functionality, set the
Transmitter Data Source (located in the Platform Config tab) to Enable Frame Editor.

Xilinx 10Gb MAC Hardware Demonstration Platform

File Options Help

welcome | MAC Config | PHY Contiol | Platiorm Config | Read RxFIFD Frame Editar | Rockel

Upload ‘wWindow - Enter frame in HEX here [Uze ; to terminate a frame]
d1d2d2d4dBdE51 52525455660011 22334405657 7823300711 22334405667 78239, ;I
FFFFFFFFFFFFO001 00010001 0003aabbecdd]

Load Frame(z] | Send frame(s] Stop Set Repeat Set Halt | Clear Rakd |
Frames Currently Stored in the buffer - Press "Send Frames" bo Transmit

Figure 9: Frame Edit Tab: Data Entry
Frame data should be entered as hexadecimal in the top window. Multiple frames can be
entered and uploaded at the same time.
The syntax for entering frames is as follows:

White space and CR/LF characters are ignored.
Data must only contain the characters 01234567890ABCDEFabcdef.
Each frame must be terminated with a semicolon.

0D~

Each frame must have an even number of characters (nibbles).
Example valid frames:

11223344556677889900AAbbCCAJEE;
123456 7 8;11223344; 2 35556;

Example invalid frames:

123456789; - uneven number of nibbles will give a warning
11223344rt56; - invalid hex characters

Example mistakes:

11223344556677889900
12345678123456789012;

16
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The input will be treated as a single frame. The carriage return character is not treated as a
frame terminate character.

Click Load Frames(s) to load frames into the RAM (Figure 10). If an error is detected on an
entered frame, it is highlighted and the frame remains in the upload window. If three frames are
entered and the first two are valid but the third is invalid, the first two are uploaded and the third
remains in the edit window. If an error occurs in the first frame, all three frames remain in the
upload window.

Xilinx MAC Hardware Demonstration Platform ¥1.0

File Options

Wwelcame | MAE Config | PHY Cortrol | Platform Config | Read RxFIFD Frame Editor |

Upload Windaw - Enter frame in HEX here [Use ; to terminate a frame]

B

I

Load Frame(z] | Send frame(s] Stop Set Repeat Set Halt | Clear Rak |

Frames Currently Stored in the buffer - Fress “Send Frames" bo Tranzmit

d1d2d3d4d5d651525354555608001 122 334455667 78893001 1223344556677 5893; ;I
feeefeeFfFFO00T 00010007 0003aabede;

Halt

Figure 10: Frame Edit Tab: Buffer Display

o Set Repeat can be used to request continuous transmission of frames by continuously
looping through all the frames in the RAM.

o Set Halt can be used to request that frames in the RAM are only sent once.

¢ Send frames is used to start sending frames to the MAC core.

e Stop is used to stop transmission of frames to the MAC core.

e Load CJPAT is used to load the IEEE 802.3-2005 Continuous Jitter Test Pattern.
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RocketlO Transceiver Configuration

The RocketlO transceiver configuration tab (Figure 11) allows precise control over the Pre-
emphasis, Tx Driver, and Receive Equalization settings. For more information see the
appropriate RocketlO Transceiver User Guide.

‘wielcome

MAC Canfig | PHY Cantrol | Platform Config | Read RxFIFD | Frame Editor  Fiockep

Pre-Emphaziz

“Yoltage Swing

[ik:4 Oty
£.5% 200
13.0% 300
19.5% 400
2B.0% SO0
J25% SO0
39.0% 700
45.5% =
“Wideband/High-Fazs Mix High-pazs Filter Fole Location
G0%/50% R esistor
B2 B%/37 B [i:4
TRRES25R 25
A7 EERLEE -25.0%
REFR 4
+125%
+25 0%
+37.5%
+B0. 0%

s

Figure 11: RocketlO Transceiver Tab
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MAC Statistics

Choose Options > Show Stats from the top menu to view the statistics collected by the
demonstration platform. This opens a new window (Figure 12) containing statistic counter
values, collected either by the 10-Gigabit Ethernet MAC statistic counters.

i
— R Statistics — T Statistic:
Frames Fleceived OK: 00A0000000000005 0000000000000005 : Frames Transmitted Ok
Bytes Received: Q0000000000007 40 00000000000007140 : Bytes Transmitted

FCS Emars: 00A0000000000000

Broadcast Frames Received: 00A0000000000000 0000000000000000 : Broadcast Frames Transmitted

Multicast Frames Received: 0000000000000005 0000000000000000 : Mulicast Frames Transmitted
B4 Byte Frames Received: 0000000000000005 Q000000000000005  : 64 Byte Frames Tranzmitted
E5 to 127 Byte Frames Received: Q000000000000000 0000000000000000 : 65 ko 127 Byte Frames Transmitted
128 to 255 Buyte Frames Received: Q000000000000000 0000000000000000 : 128 to 255 Byte Frames Transmitted
286 to 511 Byte Frames Received: 000000000000000 0000000000000000 ; 256 to 511 Byte Frames Transmitted
512 to 1023 Byte Frames Received: Q000000000000000 Q000000000000000 ; 512 to 1023 Byte Frames Transmitted
1024 Bute to Max-Size Frames Received: Q000000000000000 Q000000000000000 ; 1024 Byte bo Max-Size Frames Tranzmitted
Contral Frames Received: 0000000000000000 Q000000000000000 : Control Frames Transmitted
Length/Type Out of Range: | oooooooooooodoon
WLAN Frames Fleceived: 00A0000000000000 0000000000000000 : WLAN Frames Transmitted
Pause Frames Received: 00A0000000000000 0000000000000000 : Pause Frames Transmitted
Control Frames w Unsupported Opcode: Q000000000000000
Owversize Frames Received: 00A0000000000000 | 0000000000000000 : Oversize Frames Transmitted
Undersize Frames Feceived: m
Fragment Frames Received: m
I 0000000000000000 : Underrun Ermaors

Figure 12: MAC Statistics

Ready-to-use bit files and System ACE files are provided. HDL source code and support files
are also provided for the project. This permits regeneration of programming files if changes are
made to the hardware design. This section describes how to recreate the programming files.

Source Code Directory Structure

The two main components of the hardware design are:

e An EDK subsystem containing the MicroBlaze peripherals and software.
e An RTL-based project containing the MAC and XAUI cores and board specific logic.

Figure 13 shows the organization of the source code directories. The EDK system is built using
RTL from the edk_microblaze directory. The libraries which are provided by the EDK installation
are not included in the ZIP file. The top-level RTL is contained in the hdl directory and the MAC,
XAUI and ChipScope netlists are in the netlist directory.

XAPP955 (v1.3) September 19, 2008
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Top level folder created _. <top level>

when the zipfile is unzipped.
Chipscope project files for the
chipscope modules embedded

- chipscope in hardware design.

The source code and header
files are here for embedded processor. _' code

Contains XAPP pdf
3 Cs This contains the platform
description for the microblaze
) EDK subsystem. Pcores
edk_microblaze and drivers from the edk

directory are used by the design.
This contains the windows gui

out executable.
This contains the top level and
supporting hdl for the _. hdl
demonstration platforms. UCF Contains the buildall scripts
files for each platform are also that builds all programming
located here. I implement files for each demonstration

platform.
Evaluation versions of the

10 Gig MAC core and supporting | netlists
core netlists are located here.

Figure 13: Source Code Directories

Building Demonstration Platforms

Two scripts are provided to build all the demonstration bit files and System ACE™ files
automatically. First, the EDK system is built and then the Xilinx implementation tools are run.
The output is created in the implement directory along with a log file for each project. The
System ACE folders for each MAC/board combination are also created in the implement
directory.

The script must be run with Xilinx ISE/EDK v10.1 SP3 or later installed. Hardware Evaluation or
purchased licenses must be installed on the machine for each of the cores in the designs.

To run the script on Windows:

1. Open a Command Prompt and navigate to the folder created when the ZIP file was
unzipped.

2. Change to the implement folder (c:\xapp955> cd implement).

3. Runbuildallv5.bat mb 1x110t / buildallv5.bat mb fx100t (If you have
already built the EDK sub-system, you can substitute the 'mb’ option with 'noedk’.)

To run the script on Solaris / Linux:
Open a shell and navigate to the folder created when the ZIP file was unzipped.

2. Change to the implement folder ([xapp955] > cd implement).

3. Runuildallv5.bat mb 1x110t / buildallv5.bat mb £x100t (If you have
already built the EDK sub-system, you can substitute the ’'mb’ option with 'noedk.’)
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Date Version Revision
3/01/07 1.1 Initial Xilinx release.
11/27/07 1.2 Update to LX110T.
9/18/08 1.3 Update subsystem to PLBv46. Add support for FX100T.

Xilinx is disclosing this Application Note to you “AS-IS” with no warranty of any kind. This Application Note is one
possible implementation of this feature, application, or standard, and is subject to change without further notice from
Xilinx. You are responsible for obtaining any rights you may require in connection with your use or implementation of
this Application Note. XILINX MAKES NO REPRESENTATIONS OR WARRANTIES, WHETHER EXPRESS OR
IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF
MERCHANTABILITY, NONINFRINGEMENT, OR FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL
XILINX BE LIABLE FOR ANY LOSS OF DATA, LOST PROFITS, OR FOR ANY SPECIAL, INCIDENTAL,
CONSEQUENTIAL, OR INDIRECT DAMAGES ARISING FROM YOUR USE OF THIS APPLICATION NOTE.
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