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Table 2-36 lists the IIC devices and their associated addresses.
Table 2-36: 1IC Devices and Addresses

Device Refgrence Address Description
Designator

SMBus accelerator that ensures data integrity with
multiple devices on the SMBus. Enhances data
LTC1694 u27 N/A | transmission speed and reliability under all
specified SMBus loading conditions and is
compatible with the IIC bus.

IIC bus interface Real Time Clock module along

RTC8564 U22 0xA2 | with anexternal rechargeable battery and charging
circuit.

241.C64 U21 0xAO | 64 kb electrically erasable PROM (EEPROM).

LM87 U20 0x5C | Voltage/temperature monitor.

MIC2592B Ub5 0x8E | Dual-slot PCI Express power controller.

DDR2_DIMM P48 OxA8 DDR2

0x68

Header J23 N/A | Front panel header connectivity for expansion.
Notes:
1. The IIC bus can be controlled directly by the FPGA or indirectly by the ALi bridge over the FPGA PCI

interface.

Serial Peripheral Interface

Serial Peripheral Interface™ (SPI) is a serial interface similar to the IIC bus interface. There
are three primary differences: the SPI operates at a higher speed, there are separate
transmit and receive data lines, and the device access is chip-select based instead of
address based. EDK provides IP that integrates the SPI interface with a microprocessor
system. See the EDK Processor IP User Guide [Ref 2] and the data sheet available on the
ML410 documentation CD for more details.

SPI Signaling

There are four main signals used in the SPI interface; Clock, Data In, Data Out, and Chip
Select. Signaling rates on the SPI bus range from 1 MHz to 3 MHz, roughly a factor of 10
faster than the IIC bus interface. SPI continues to differ from IIC using active drivers for
driving the signal High and Low, while IIC only actively drives signals Low, relying on
pull-up resistors to pull the signals High.

There are four basic signals on the SPI bus:
e  Master Out Slave In (MOSI): A data line that supplies the output data from the master device
that is shifted into a slave device

e  Master In Slave Out (MISO): A data line that supplies the output data from a slave device that
is shifted into the master device

e  Serial Clock (SCK): A control line driven by the master device to regulate the flow of data and
enable a master to transmit data at a variety of baud rates

¢ The SCK line must cycle once for each data bit that is transmitted

e Slave Select (SS): A control line dedicated to a specific slave device that allows the master
device to turn the slave device on and off
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SPI Addressing

The SPI does not use an addressed-based system like the IIC bus interface uses. Instead,
devices are selected by dedicated Slave Select signals, comparable to a Chip Select signal.
Each SPI slave device needs its own Slave Select signal driven from the SPI master. This
increases the total pin count but decreases overhead and complexity, increasing the
available bandwidth and decreasing bus contention.

ML410 platforms employ a 25L.C640, 64 kb EEPROM SPI device. Figure 2-20 shows the
FPGA and the EEPROM connected by the SPI bus.

FPGA (U37)

SPI EEPROM (U19)

SPI Bus

25L.C640

UG085_19_120305

Figure 2-20: SPI EEPROM Device Interface

Table 2-37 shows the connections between the IIC /SMBus controller and the FPGA.
Table 2-37: 1IC and SMBus Controller Connections

UCF Signal Name FPGA Pin (U37) Schematic Signal Name
SPI_DATA_OUT AJ22 SPI_DATA_OUT
SPI_DATA_IN AH22 SPI_DATA_IN
SPI_CLK AF21 SPI_CLK
SPI_DATA_CS_N AG22 SPI_DATA_CS_N

Serial ATA

ML410 platforms provide two Serial ATA (SATA) host port connections via J25 and ]26.
Each SATA host port connection provides AC-coupled connections to and from an MGT
on the FPGA. A 300 MHz differential reference clock is provided for use with the SATA
MGTs and logic used to support the SATA protocol. For more information, see the Virtex-4
Rocket]lO MGT User Guide [Ref 4].

Serial ATA Description

Serial ATA is the next generation of the ATA family of interfaces. Providing a higher
throughput through a simpler and less expensive cable, Serial ATA maintains software
compatibility with older ATA implementations.

FPGA to Serial ATA Connector

MLA410 platforms that are equipped with RocketlO transceivers provide for operation as a
Serial ATA host or device. The connection between the FPGA and the Serial ATA
connector is fairly simple, involving only four wires per connector, as well as a few
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capacitors and resistors to AC-couple the signals. These connections are also shown in
Table 2-38.

Table 2-38: Connections Between FPGA and Serial ATA Connector (J25 and J26)

Signal Name FPGA Pin (U37) Serial ATA Pin
RXNPADA AP25 J26.3
RXPPADA AP26 J26.2
TXNPADA AP22 J26.5
TXPPADA AP23 J26.6
RXNPADB AP17 J25.3
RXPPADB AP18 J25.2
TXNPADB AP20 J25.5
TXPPADB AP21 J25.6
SATACLK_Q0® AP29 -
SATACLK_NQO® AP28 -
Notes:

1. 300 MHz

The Serial ATA connectors have different connections to the FPGA for transmit and receive
differential pairs. The receive differential pair is connected by way of a 0.01uF capacitor to
AC-couple the incoming signal to the FPGA. The transmit differential pair between the
FPGA and the Serial ATA connector is connected by way of a 0Q resistor. The resistor is a
place holder to allow for AC-coupling if required at a future date.

Pushbuttons, Switches, Front Panel Interface, and Jumpers

Pushbuttons

System ACE Reset (SW1)

SW1 is a manual reset switch for the System ACE CF (U38) device. When SW1 is actuated,
it drives the PB_SYSTEM_ACE_RESET signal Low, which causes the LTC1326 (U31) to
generate a 100 ps active-Low pulse. The active-Low output from the LTC1326 drives the
reset input of the System ACE CF controller (U38) through the SYSTEMACE_RESET_N
signal. When the System ACE CF device is reset, it causes the FPGA to be reconfigured.
The ACE file used to program the device is selected via SW3 DIP switch settings.

The front panel interface header (J23) can also drive the PB_SYSTEM_ACE_RESET signal.
For more details on ]J23, see the “Front Panel Interface (J23)” section.

CPU Reset (SW2)

SW2 is a manual pushbutton reset switch for the PPC405 system implemented in the
FPGA. To use this switch, the user must connect the PB_FPGA_CPU_RESET signal to the
PPC405 system within the FPGA fabric. EDK provides IP to perform this task. See the EDK
Processor IP User Guide [Ref 2] for more details.

If the SW2 switch is connected in the FPGA fabric, it drives the PB_FPGA_CPU_RESET
signal Low when pushed, causing the LTC1326 (U30) to generate a 100 ps active-Low
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pulse. The active-Low output of the LTC1326 pin drives the FPGA_CPU_RESET_N signal
connected to H7 on the FPGA.

In addition to resetting the CPU, SW2 can also perform a System ACE CF reset as described
in “System ACE Reset (SW1),” page 74. This can be accomplished by simply holding down
the SW2 pushbutton for longer than two seconds. This action performs a CPU reset
followed by a System ACE CF reset. See the ML410 schematics and the LTC1236 data sheet
on the ML410 documentation CD for more details.

The front panel interface header (J23) can also drive the PB_ FPGA_CPU_RESET signal.
For more details on ]23, please review the “Front Panel Interface (J23)” section.

FPGA Prog (SW4)
SW4 is a pushbutton switch for programming the FPGA.

PCI Express Clock Circuit Reset (SW5)
SWS5 is a pushbutton switch that resets the PCI Express clock.

Power On/Off (SW7)

SW7 is a pushbutton power switch for the ATX power toggle circuit. Shorting pins 1 and 2
of jumper J19 allows the ATX power toggle circuit to control power on sequencing.

Switches

System ACE Configuration (SW3)

SW3 is a three position dual-inline package (DIP) switch that controls the three
configuration address pins on the System ACE CF controller. The addresses, CFGADDRO,
CFGADDRI, and CFGADDR?2, are marked on SW3 as positions 1, 2, and 3 respectively.
SW3 also has an ON indicator and directional arrow etched onto the plastic housing. An
arrow appears on the board silkscreen, as well, to indicate the on position. When any of the
three switches are moved to the ON position, the associated CFGADDR bit is set to a
logic 0. When any of the three switches are moved opposite of the ON position (i.e., OFF),
the associated CFGADDR bit is set to a logic 1 via a pull-up resistor.

Figure 2-21, page 76 shows the SW3 DIP switch connections to the System ACE device.
One side of the DIP switch is tied to pull-up resistors that are connected to each of the
CFGADDR lines while the other side of the DIP switch is connected to ground. The
configuration address lines are also connected to the front panel interface. See the “Front
Panel Interface (J23)” section for more details. This allows the user to manually select one
of eight configurations stored on the CompactFlash card that is connected to the System
ACE device. After the user makes a valid selection on SW3, the user can then depress
pushbutton SW1 to command the System ACE device to reset and configure the FPGA
using the configuration selected by DIP switch SW3. See the System ACE CompactFlash
Solution Data Sheet [Ref 5] for more details.
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Figure 2-21: SW3: System ACE Configuration Switch Detail

MGT Clock Source Select (SW6)

SW6 is a three-position DIP switch that controls the select lines of the clock multiplexer at
U6, as shown in Figure 2-3, page 27. When switches 1 and 2 are in the ON position, the
associated SELO and SEL1 bits are set to a logic 1. When the switches are in the OFF
position, the select lines are pulled down to ground (Logic 0). To control the select lines
from the FPGA, switches 1 and 2 must be set to the open (OFF) position to prevent
contention. Switch position 3 is not used. Table 2-39 shows the pinout for the select lines.

Table 2-39: SW6 Output

Signal Name FPGA Pin (U37) Description
CLK_SELO AGl6 Select 0
CLK_SELO AG17 Select 1
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Table 2-40 shows the output combinations of the clock multiplexer.
Table 2-40: Outputs of the Clock Multiplexer (U6)

CLK_SELO | CLK_SEL1 Qo Q1
250 MHz MGTCLK sourced 250 MHz SGMIICLK sourced
0 0
from X5 from X5
SGMIICLK sourced from the
0 1 250 MHz MGTCLK sourced MGT SMA connectors at J20
from X5
and J21
MGTCLK sourced from the
1 0 MGT SMA connectors at J20 250 MHz SGMIICLK sourced
from X5
and J21
MGTCLK sourced from the SGMIICLK sourced from the
1 1 MGT SMA connectors at J20 MGT SMA connectors at J20
and J21 and J21

Front Panel Interface (J23)

The front panel interface connector (J23) is a 24-pin header that accepts a standard IDC 24
pin connector (0.1 inch pitch). J23 provides an optional means to control and gather status
information from the ML410 if enclosed in a case similar to a desktop computer. The
functionality listed below can easily be connected with a custom user-provided cable that
connects to user logic designed to control and monitor the functionality available through
the front panel interface.

The front panel interface provides the following control capability:

¢ Power ON | OFF the board
- MLA410 platforms are delivered with a jumper installed on J23
¢ Eight System ACE configuration selections
- Connects to the three System ACE configuration address lines
¢ System ACE Reset
- Active-Low input (pulsed)
¢ CPU Reset
- Active-Low input (pulsed)
The front panel interface provides access to the following status information:

¢ FPGA configuration DONE output
¢ IDE disk access output
¢ ATX power output
¢ Two FPGA user-defined output signals
¢ ATX speaker output
¢ Keyboard inhibit input (active-Low)
Note: All front panel interface outputs, except for the speaker out, can drive LEDs.
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Table 2-41 shows the signals available at the front panel interface header (J23).

Table 2-41: Front Panel Interface Connector (J23)
‘:,2"? Schematic Signal Description
1 SYACE_CFGAO Used to select System ACE configuration, CFGADDRO
’ FPGA_LED_USERI User defined function, connects to the FPGA, U37-G15,
(2.5V bank)
3 SYACE_CFGA1 Used to select System ACE configuration, CFGADDR1
4 FPGA_LED._USER2 User defined function, connects to the FPGA, U37-G16,
(2.5V bank)
5 SYACE_CFGA2 Used to select System ACE configuration, CFGADDR2
6 NC No Connect
Remote FPGA DONE indicator; tie this pin to anode of
7 LED_DONE_R user’s LED and cathode to ground
8 GND Ground
ATX 3.3V power indicator; tie this pin to anode of user’s
? ATX_PWRLED LED and cathode to ground
10 ATX_SPKR Used to drive user-provided ATX speaker
11 SCL IC bus
12 SCA IIC bus
13 GND Ground
14 GND Ground
15 KBINH Tie this pin to ground to activate Keyboard Inhibit (See
ALi M1536D+ data sheet for more details)
16 VCC5V 5V ATX power available to user
ATX IDE access indicator; tie this pin to anode of user’s
17 ATX_IDELED_R LED and cathode to ground
18 VCC5V 5V ATX power available to user
19 GND Ground
20 ATX_PWR_TOG ATX power toggle
Used to reset System ACE when driven Low, as
21 PB_SYSACE_RESET described in “System ACE Reset (SW1)”
22 GND Ground
Used to reset CPU when driven Low, as described in
23 PB_FPGA_CPU_RESET “CPU Reset (SW2)"”
24 GND Ground
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Jumpers

Note: Pins should only be jumpered with the board powered off.

5V Fan (J8)
Table 2-42 shows the pinout of the 5V fan.
Table 2-42: 5V Fan BERG Header Connections

J8
Pin

Description

1 +5V

2 Ground

Power Supply On (J19)

Jumper J19 selects the power supply options. Shorting pins 1 and 2 allows the ATX power
toggle circuit to control power on sequencing achieved by toggling SW7. Shorting pins 2
and 3 allows the ATX power supply AC switch to control power-on sequencing of the
board.

JTAG Source Select (J27)

The JTAG source select jumper (J27) enables the use of either the PC4 JTAG connector (J9)
or the CPU JTAG (J12) and FPGA JTAG/TRACE (P8) to source the FPGA JTAG pins. This
is available for third-party tool support. The multiplexing is performed by an external
device, 74LVC157A (U39), as shown in Figure 2-11.

Note: To avoid contention after the FPGA is configured, this functionality should not be used if logic
that also drives the CPU JTAG connector (J12) or the FPGA JTAG/TRACE connector (P8) is
implemented.
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I/0O Voltage Margining (J24, J29, and J37)

The voltage margins on the board can be adjusted by shorting the jumpers as shown in
Table 2-43. Apply shorting jumpers only when the board is powered off. For more on
voltage regulation, see “ATX Power Distribution and Voltage Regulation.”

Table 2-43: Voltage Margining Jumper Settings

Voltage Inhibit Margin

Regulator | Jumper(1) | Jumper Description

To adjust the 2.5V supply:

¢ Equal to or greater than -5% margining, short
pins 1-2 on ]34

e Equal to or greater than +5% margining, short
pins 2-3 on J34

¢ No margining, leave pins open on ]34

VR1 130 ]34

To adjust the 1.2V supply:

¢ Equal to or greater than -5% margining, short

VR2 J34 129 pins 1-2 on J29 N

¢ Equal to or greater than +5% margining, short
pins 2-3

¢ No margining, leave pins open

To adjust the 2.0V supply:

¢ Equal to or greater than -5% margining, short

VR3 135 137 pins 1-2 o

¢ Equal to or greater than +5% margining, short
pins 2-3

¢ No margining, leave pins open

Notes:

1. Inhibit jumpers are open by default at nominal voltage.

ATX Power Distribution and Voltage Regulation

ML410 platforms are shipped with a commercially available 250W ATX power supply. All
voltages required by the ML410 logic devices are derived from the 5V supply, except the
+12V supplies, as shown in Figure 2-22. The ATX power supply can be easily mounted in
a standard ATX chassis along with the ML410 board.

The ATX power supply is a Sparkle Power Inc. model FSP250-60PLN. The Sparkle User’s
Manual is provided in the data sheet section on the ML410 documentation CD. The Sparkle
power supply supports a full range input to automatically accommodate a wide range of
voltage/frequency standards, such as 115V for North America, Japan, and others, and
230V for most European countries. See the Sparkle User’s Manual for more information.
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The different logic devices used on the ML410 platforms require a variety of voltages.
Voltage levels are derived from the 5V supply and regulated on the board as shown in
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Figure 2-22.
VCC5V > U41
| LT1763CS8 [ VCC3_PCI
(3V @ 500 mA)
us57
| TPss1100 [ VTT_DDR
(1.25V @ 3A)
u56
| TPS51116 — VCC1V8 (1.8V @ 2A)
— VTT_DDR2 (0.9V @ 10A)
VR1
| PTHOs010 [ ™ VCC2V5
2.5V @ 15A)
VR2
| PTHos010 [ VCC1vV2
(1.2V @ 15A) Q6
VR3 MAX8556
| VCC2V0
PTH05010 2V @ 15A) Q7
MAX8556
us Q8
VCC12V_P > | 11763cs8 ™ AC_AVDD MAX8556
(5.0V)
Q9
ATX (J18)
MAX8556
Pin 1 Pin 11 Uaa
VCC3V3
33A ([QQ] | ssc VCCi2v P
338 (@[] | -12v TPS72501
com-A |[Q)@] | com-b VCC12V_N
sv-A ([@l[Q] | ps-on u45
com-B |[Q)@IHT com-E vVCCav3 TPS72501
svB ||@l[alHl com-F OCEY
comc |[Ql@Q] ] com-a u1o
Pw-ok (@[] | -sv 5V_STBY REF2912
svse [[[G]@] | sv-c
12v ||@J[Q] | sv-D u25
REF2912

> MGT_RTERM_110

(1.25 @ 25mA)

UG085_21_120505

Figure 2-22: ATX Power Distribution and Voltage Regulation
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Voltage monitors connected to power indicator LEDs monitor the regulated power on the
board (see Figure 2-23). The indicator LEDs illuminate red if a regulated supply voltage is
out of spec, and illuminate green if the regulated supply voltage is nominal. Each
regulated supply voltage has a corresponding test point located near its indicator LED. See
the ML410 schematics and the associated data sheets for more information.

In addition to the voltage monitors, the ML410 employs a SMBus device, LM87, which
samples several of the same supply voltages when accessed over the System Management
Bus. See the “IIC /SMBus Interface” section for more information.
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Figure 2-23: Voltage Monitors
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Table 2-44 shows the various voltage monitor information.

Table 2-44: Voltage Monitor Information

Schematic Net Voltage Test Indicator Description
Name Point | LED()
VCC1V2 1.2V TP17 Ds8 Regulated FPGA core voltage
VCC1V8 1.8V P7 DS1 Regulated DDR2 power
VCC2V5 2.5V TP14 DS6 Regulated FPGA /board logic and DDR
power
VCC3_PCI 3.0V TP10 Ds4 Regulated FPGA PCI bank 1-2 voltage
VCC3V3 3.3V TP8 Ds2 Regulated PCI and other logic
VCC5V 5V TP16 Ds7 From ATX power supply, all regulators
derive power
VTT_DDR2 0.9V TP13 DS5 Regulated DDR2 termination (SSTL18)
VTTDDR 1.25V Regulated DDR termination (SSTL2)
AVCCAUXMGT 2.5V TP9 DS3 Regulated MGT power
vCCi2v_r +12V TP18 N/A Direct from ATX power supply
VCCI12V_N -12V TP19 N/A Direct from ATX power supply
Notes:
1. Green LED = Voltage Nominal; Red LED = Voltage Fault
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High-Speed I/0

The ML410 platform’s high-speed 1/O is based on the RocketIO transceiver and LVDS
capability of Virtex-4 FX FPGAs. Although revision E platforms provide access to the
RocketlO MGTs, the ML410 series is only intended for embedded processor development,
not MGT characterization. The ML42x series of Virtex-4 FX RocketlO characterization
platforms is designed for characterizing MGTs.

The high-speed I/0 signals on the FPGA are accessible through two personality module
(PM) connectors, referred to as Personality Module 1 and Personality Module 2, on the
ML410 platforms. The PM connectors are Tyco Z-Dok+ docking connectors. See the
1367550-5 data sheet at Tyco’s website (www.z-dok.com).

The ML410 is the host board, functioning as the development platform for the Virtex-4 FX
FPGA. The PM connectors on the ML410 platforms provide a means for extending the
functionality of the board through high-speed I/O pins.

Figure 2-24 shows an example of a personality module connected to an embedded
development platform (an ML310 in this example). The plug, located on the embedded
development platform, is referred to as the host board connector; the receptacle, located on
the personality module, is referred to as the adapter board connector.

0. =
E,i; Adapter Board Connector
: .

-l |
-

0- o 0« 99909 o = ol A

L——— Personality Module 1L ML310 Board ———8M
UG085_23_112305

Figure 2-24: Personality Module Connected to Embedded Development Platform
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Personality Module Connectors

Figure 2-25 shows an edge view of the PM host board connectors.

PM1 Host Board Connector 41 ‘

PM2 Host Board Connector

UG085_24_111505

Figure 2-25: Edge View of Host Board Connectors

Each signal pair on the PM1 and PM2 host board connectors has a wide ground pin on the
opposite side of the plastic divider, as shown in Figure 2-26. The signal pairs alternate from
side to side along the length of the divider. All of the B and E pins are grounded on the
MLA410. The A, C, D, and F pins are signal pins.

Copper Pins
/7 /7 Plastic Divider

| E1 | [F1]]|F2] Es | [Fa |[F4

b1 ||p2| | E2 | |p3||p4| | E4 |

[ B1 | |ct]|c2| [ B3 | [cs]||ca4]

(A1 ] |a2| | B2 | [A3|[A4]| [ B4 |

UG085_25_111505

Figure 2-26: Host Board Connector Pin Detail

Z-Dok+ Connector Offsets

The Z-Dok+ connectors provide four rows of signals pairs. Each row has a particular
propagation delay through a mated pair of connectors (Table 2-45).

Table 2-45: Delay Offsets

ZDOK+ Connector Connector Propagation Delay Physical Length
Row A 145.2 ps 830 mils
Row C 196.8 ps 1125 mils
Row D 213.3 ps 1219 mils
Row F 264.8 ps 1513 mils
Notes:

1. Propagation delay, i.e., the delay when traversing through the host board connector and the
adapter board connector, was calculated assuming 175 ps/inch. Propagation delay is the
total between each male and female connector pair.
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All signals with length matching requirements, MGT and LVDS pairs, must include an
offset to account for the Z-Dok+ propagation delays. The ML410 platforms account for
one-half of the offset, while a user-designed adapter board must account for the other half.
The relative offsets for the ML410 host board PM connector are included in Table 2-46.
Users are required to compensate for these offsets when designing adapter boards.

Table 2-46: Relative Offsets from the FPGA to the PM1 and PM2 Connectors

ZDOK+ Connector Difference Offset Offset/2(1)
Row A F-A=1513-3830 683 342
Row C F-C=1513-1125 389 194
Row D F-D=1513-1219 294 147
Row F F-F=0-0 0 0

Notes:

1. All offsets are normalized to row E. The ML410 design is based on the data in the Offset/2 column.

PM1 Connector

The PM1 connector provides the following signals:

e 8 RocketlO 3.125 Gb/s transceivers

e 3 LVDS pairs at 2.5V (can be used as 6 single-ended 1/O at 2.5V)
e 1LVDS clock pair at 2.5V

e 12single- ended I/O at 2.5V

e 26single-ended I/O at 3.3V

e 1single-ended clock at 2.5V

e 1 pin not connected

PM2 Connector

The PM2 connector on provides the following signals:
e 39 LVDS pairs at 2.5V (can be used as 78 single-ended I/O at 2.5V)
e 1single-ended clock at 2.5V

e 1 pinnot connected

Adapter Board PM Connectors

Tyco Z-Dok+ adapter board connectors (part number 1367555-1) are the receptacle
connectors on the personality modules that mate to the ML410 host board connectors. See
the 1367555-1 data sheet at Tyco’s website (www.z-dok.com).

On the adapter board connectors, located on the personality module, each signal pair has
a pair of ground pins on the opposite side of the open space, as shown in Figure 2-27,
page 87. The signal pairs alternate from side to side along the length of the open space. All
of the B and E pins are two contacts tied together and grounded on the personality module.
The A, C, D, and F pins are signal pins.
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Figure 2-27: Adapter Board Connector Pin Detail

Z-DOK+ Utility Pins

Figure 2-28 shows the Z-DOK+ utility pins and numbering for the host board PM
connector.
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Figure 2-28: Z-DOK+ Utility Pins (ML410 Side)
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Figure 2-29 shows the Z-DOK+ utility pins and numbering for the adapter board

connector.
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Figure 2-29: Z-DOK+ Utility Pins (Adapter Side)

Note: The pins on the adapter board connector are at varying heights, as shown in Table 2-47 and
Table 2-48, page 89.

Contact Order

The Z-Dok+ power and ground pins contact in the following order:
e landé;

e then2and5;

e then3and4

PM1 Power and Ground

Table 2-47 shows the power and ground pins for the PM1 connector on the ML410.
Table 2-47: PM1 Power and Ground Pins

Pin Number | Description Length Contact Order
1,6 Ground Level 4 First
2,5 2.5V Level 3 Second
3 3.3V Level 2 Third
4 1.2V Level 2 Third
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PM User I/O Pins
PM1 User I/O

The PM1 connector makes the MGT signals from the eight RocketIO transceivers available
to the user, along with LVDS pairs and single-ended signals. Table 2-48 shows the pinout
for the PM1 connector.

Table 2-48: PM1 Pinout

PM1 Pin Piﬂ:’(ﬁ;\n Pin Description ML410§¢;:|ematic FP(\;,.:cBoank Pin Function
Al AL9 IO_L10P_8 PM_IO_9%4 2.5V Single-ended 50Q impedance
A2 AK9 IO_L10N_8 PM_IO_95 2.5V Single-ended 50Q impedance
A3 AD14 I0_L7P_8 PM_IO_86 2.5V Single-ended 50Q impedance
A4 AC13 IO_L7N_8 PM_IO_87 2.5V Single-ended 50Q impedance
A5 AA8 IO_L13N_12 PM_IO_3V_25 3V Single-ended 50Q2 impedance
A6 AA9 IO0_L13P_12 PM_IO_3V_18 3V Single-ended 50Q2 impedance
A7 Y6 IO_L10N_12 PM_IO_3V_7 3V Single-ended 502 impedance
A8 AA6 I0_L10P_12 PM_IO_3V_22 3V Single-ended 502 impedance
A9 AL3 I0_L26N_12 PM_IO_3V_9 3V Single-ended 502 impedance
A10 AM3 I0_L26P_12 PM_IO_3V_13 3V Single-ended 50Q impedance
All AK14 I0_L31P_8 PM_IO_82 2.5V LVDS pair 1002 differential
impedance; can also be used as
Al2 AL14 10_L31N_8 PM_IO_83 2.5V single-ended
A13 F1 RXPPADB_113 RXPPADB_110 MGT RX pair received by host
Al4 Gl RXNPADB_113 RXNPADB_110 FPGA
A15 ALl RXPPADB_110 RXPPADB_110 MGT RX pair received by host
Al6 AM1 RXNPADB_110 RXNPADB_110 FPGA
A17 Ul TXPPADB_112 TXPPADB_112 MGT TX pair driven by host
A18 V1 TXNPADB_112 TXNPADB_112 FPGA
A19 AP11 TXPPADB_109 TXPPADB_109 MGT TX pair driven by host
A20 AP12 TXNPADB_109 TXNPADB_109 FPGA
C1 AB11 I0_L1P_8 PM_IO_90 2.5V Single-ended 50Q impedance
C2 AAll IO_LIN_8 PM_IO_91 2.5V Single-ended 502 impedance
C3 AC3 I0_L14N_12 PM_IO_3V_16 3V Single-ended 502 impedance
C4 AC4 10_L14P_12 PM_IO_3V_12 3V Single-ended 502 impedance
C5 Y9 I0_L12N_VREF_12 PM_IO_3V_1 3V Single-ended 50Q impedance
Cé6 WO I0_L12P_12 PM_IO_3V_3 3V Single-ended 50Q impedance
Cc7 AG7 I0_127N_12 PM_IO_3V_17 3V Single-ended 50Q impedance
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Table 2-48: PM1 Pinout (Cont'd)

PM1 Pin Pi':‘P(ﬁg_,) Pin Description | M-410 fl‘:t‘ema“c FP?"C\C?:’"" Pin Function

C8 AGS8 10_L27P_12 PM_IO_3V_5 3V Single-ended 502 impedance

9 AF15 I0_L17P_8 PM_IO_80 2.5V LVDS pair 100Q2 differential
impedance; can also be used as

C10 AG15 I0_L17N_8 PM_IO_81 2.5V single-ended

c1n AB5 I0_L7N_12 PM_IO_3V_19 3V Single-ended 502 impedance

C12 AC5 IO_L7P_12 PM_IO_3V_24 3V Single-ended 50Q impedance

C13 A7 RXPPADA_113 RXPPADA_113 MGT RX pair received by host

C14 A6 RXNPADA_113 RXNPADA_113 FPGA

C15 AC1 RXPPADA_110 RXPPADA_110 MGT RX pair received by host

Cl16 AD1 RXNPADA_110 RXNPADA_110 FPGA

C17 R1 TXPPADA_112 TXPPADA_112 MGT TX pair driven by host

C18 T1 TXNPADA _112 TXNPADA_112 FPGA

C19 AP9 TXPPADA_109 TXPPADA_109 MGT TX pair driven by host

C20 AP10 TXNPADA_109 TXNPADA_109 FPGA

D1 AC12 I0_L5P_8 PM_IO_92 2.5V Single-ended 502 impedance

D2 AB12 IO_L5N_8 PM_IO_93 2.5V Single-ended 502 impedance

D3 AE14 I0_L13P_8 PM_IO_84 2.5V Single-ended 50Q impedance

D4 AF14 I0_L13N_8 PM_IO_85 2.5V Single-ended 50Q impedance

D5 Y7 IO_L5N_12 PM_IO_3V_21 3V Single-ended 50Q impedance

D6 Y8 10_L5P_12 PM_IO_3V_20 3V Single-ended 50Q impedance

D7 AA4 I0_L3N_12 PM_IO_3V_8 3V Single-ended 50Q impedance

D8 AA5 10_L3P_12 PM_IO_3V_6 3V Single-ended 50Q2 impedance

D9 W4 IO_LIN_12 PM_IO_3V_2 3V Single-ended 50Q2 impedance

D10 W5 IO_L1P_12 PM_IO_3V_14 3V Single-ended 50Q impedance

D11 AH15 I0_L21P_8 PM_IO_78 2.5V LVDS pair 100Q2 differential
impedance; can also be used as

D12 AJ15 I0_L21N_8 PM_IO_79 2.5V single-ended

D13 D1 TXNPADB_113 TXNPADB_113 MGT TX pair driven by host

D14 C1 TXPPADB_113 TXPPADB_113 FPGA

D15 ATl TXNPADB_110 TXNPADB_110 MGT TX pair driven by host

D16 AH1 TXPPADB_110 TXPPADB_110 FPGA

D17 AA1 RXNPADB_112 RXNPADB_112 MGT RX pair received by host

D18 Y1 RXPPADB_112 RXPPADB_112 FPGA
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Table 2-48: PM1 Pinout (Cont'd)

. FPGA . - ML410 Schematic | FPGA Bank . .
PM1 Pin Pin (U37) Pin Description Net Veco Pin Function
D19 AP15 RXNPADB_109 RXNPADB_109 MGT RX pair received by host
D20 AP14 RXPPADB_109 RXPPADB_109 FPGA
F1 AB13 I0_L3P_8 PM_IO_88 2.5V Single-ended 50Q impedance
F2 AA13 I0_L3N_8 PM_IO_89 2.5V Single-ended 50Q impedance
F3 Y3 IO_L6N_12 PM_IO_3V_10 3V Single-ended 50Q impedance
F4 Y4 10_L6r_12 PM_IO_3V_4 3V Single-ended 50Q impedance
F5 Weo IO_L4N_VREF_12 PM_IO_3V_15 3V Single-ended 50Q impedance
Fé6 W7 I0_L4P_12 PM_IO_3V_0 3V Single-ended 50Q impedance
F7 V7 IO_L2N_12 PM_IO_3V_23 3V Single-ended 50Q2 impedance
F8 V8 I0_L2P_12 PM_IO_3V_11 3V Single-ended 50Q impedance
F9 K16 I0_L2P_GC_VRN_LC_3 PM_CLK_TOP 2.5V Clock
F10 NC NC NC NC No Connect
LVDS_CLKEXT_

F1l K1 MGTCLK_N_113 N 25V | LVDS pair 100Q differential

impedance; can also be used as
F12 n MGTCLK_P_113 LVDS-CPLKEXT- 2.5V single-ended
F13 A3 TXNPADA_113 TXNPADA_113 MGT TX pair driven by host
Fl4 Ad TXPPADA_113 TXPPADA_113 FPGA
F15 AG1 TXNPADA_110 TXNPADA_110 MGT TX pair driven by host
Fl6 AF1 TXPPADA_110 TXPPADA_110 FPGA
F17 N1 RXNPADA_112 RXNPADA_112 MGT RX pair received by host
F18 M1 RXPPADA_112 RXPPADA_112 FPGA
F19 AP7 RXNPADA_109 RXNPADA_109 MGT RX pair received by host
F20 AP6 RXPPADA_109 RXPPADA_109 FPGA

PM2 User I/O

The PM2 connector makes most of the LVDS pairs available to the user, along with single-
ended signals. Table 2-49 shows the pinout for the PM2 connector on the ML410.

Table 2-49: PM2 Pinout

. FPGA . . ML410 FPGA Bank . .
PM2 Pin Pin (U37) Pin Description Schematic Net VCCOo Pin Function
Al AJ10 IO_L18N_8 PM_IO_63 2.5V LVDS pair 1002 differential
impedance; can also be used as
A2 AH10 10_L18P_8 PM_IO_62 2.5V

single-ended
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Table 2-49: PM2 Pinout (Cont’d)

. FPGA . - ML410 FPGA Bank . .

PM2 Pin Pin (U37) Pin Description Schematic Net VCCOo Pin Function

A3 AM12 IO_L30N_8 PM_IO_67 2.5V LVDS pair 1002 differential
impedance; can also be used as

A4 AM13 10_L30P_8 PM_IO_66 2.5V single-ended

A5 AH9 I0_L14N_8 PM_IO_55 2.5V LVDS pair 1002 differential
impedance; can also be used as

A6 AJ9 10_L14P_8 PM_IO_54 2.5V single-ended

A7 AL23 I0_L14N_7 PM_IO_51 2.5V LVDS pair 1002 differential
impedance; can also be used as

A8 AM23 10_L14P_7 PM_IO_50 2.5V single-ended

A9 AMI11 I0_L22N_8 PM_IO_45 2.5V LVDS pair 100Q2 differential
impedance; can also be used as

A10 AL11 10_122P_8 PM_IO_44 2.5V single-ended

All AD11 IO_L11P_8 PM_IO_72 2.5V LVDS pair 10092 differential
impedance; can also be used as

Al12 AFE11 IO_L1IN_8 PM_IO_73 2.5V single-ended

Al13 AF9 I0_L28P_8 PM_IO_28 2.5V LVDS pair 1002 differential
impedance; can also be used as

Al4 AE9 IO_L28N_VREF_8 PM_IO_29 2.5V single-ended

Al5 AF23 I0_L20P_7 PM_IO_22 2.5V LVDS pair 1002 differential
impedance; can also be used as

Al6 AE23 I0_L20N_VREF_7 PM_IO_23 2.5V single-ended

Al17 AM?28 IO_L13N_7 PM_IO_32 2.5V LVDS pair 100Q differential
impedance; can also be used as

Al8 AM27 I0_L13P_7 PM_IO_33 2.5V single-ended

A19 AM32 10_L3P_7 PM_IO_0 2.5V LVDS pair 100Q differential
impedance; can also be used as

A20 AM31 I0_L3N_7 PM_IO_1 2.5V single-ended

C1 AM?21 IO_L10N_7 PM_IO_53 2.5V LVDS pair 100Q differential
impedance; can also be used as

C2 AM22 I0_L10P_7 PM_IO_52 25V single-ended

C3 AF13 IO_L15N_8 PM_IO_61 2.5V LVDS pair 100Q differential
impedance; can also be used as

C4 AE13 I0_L15P_8 PM_IO_60 2.5V single-ended

C5 AJ25 IO_L32N_SMI_7 PM_IO_39 2.5V LVDS pair 100Q differential
impedance; can also be used as

C6 AJ26 10_L32P_SMI_7 PM_IO_38 2.5V single-ended

Cc7 AK22 IO_L16N_7 PM_IO_49 2.5V LVDS pair 100Q differential
impedance; can also be used as

C8 AK23 I0_L16P_7 PM_IO_48 2.5V single-ended

c9 AK32 I0_L1P_7 PM_IO_74 2.5V LVDS pair 1002 differential
impedance; can also be used as

C10 AK31 IO_LIN_7 PM_IO_75 2.5V single-ended
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Table 2-49: PM2 Pinout (Cont’d)

. FPGA . - ML410 FPGA Bank . .

PM2 Pin Pin (U37) Pin Description Schematic Net VCCOo Pin Function

A3 AM12 IO_L30N_8 PM_IO_67 2.5V LVDS pair 1002 differential
impedance; can also be used as

A4 AM13 I0_L30P_8 PM_IO_66 2.5V single-ended

A5 AH9 I0_L14N_8 PM_IO_55 2.5V LVDS pair 1002 differential
impedance; can also be used as

A6 AJ9 I0_L14P_8 PM_IO_54 2.5V single-ended

A7 AL23 I0_L14N_7 PM_IO_51 2.5V LVDS pair 1002 differential
impedance; can also be used as

A8 AM23 10_L14P_7 PM_IO_50 2.5V single-ended

A9 AMI11 I0_L22N_8 PM_IO_45 2.5V LVDS pair 100Q2 differential
impedance; can also be used as

A10 AL11 10_122P_8 PM_IO_44 2.5V single-ended

All AD11 IO_L11P_8 PM_IO_72 2.5V LVDS pair 10092 differential
impedance; can also be used as

Al12 AFE11 IO_L1IN_8 PM_IO_73 2.5V single-ended

Al13 AF9 I0_L28P_8 PM_IO_28 2.5V LVDS pair 1002 differential
impedance; can also be used as

Al4 AE9 IO_L28N_VREF_8 PM_IO_29 2.5V single-ended

Al5 AF23 I0_L20P_7 PM_IO_22 2.5V LVDS pair 1002 differential
impedance; can also be used as

Al6 AE23 I0_L20N_VREF_7 PM_IO_23 2.5V single-ended

Al17 AM?28 IO_L13N_7 PM_IO_32 2.5V LVDS pair 100Q differential
impedance; can also be used as

Al8 AM27 I0_L13P_7 PM_IO_33 2.5V single-ended

A19 AM32 10_L3P_7 PM_IO_0 2.5V LVDS pair 100Q differential
impedance; can also be used as

A20 AM31 I0_L3N_7 PM_IO_1 2.5V single-ended

C1 AM?21 IO_L10N_7 PM_IO_53 2.5V LVDS pair 100Q differential
impedance; can also be used as

C2 AM22 I0_L10P_7 PM_IO_52 25V single-ended

C3 AF13 IO_L15N_8 PM_IO_61 2.5V LVDS pair 100Q differential
impedance; can also be used as

C4 AE13 I0_L15P_8 PM_IO_60 2.5V single-ended

C5 AJ25 IO_L32N_SMI_7 PM_IO_39 2.5V LVDS pair 100Q differential
impedance; can also be used as

C6 AJ26 10_L32P_SMI_7 PM_IO_38 2.5V single-ended

Cc7 AK22 IO_L16N_7 PM_IO_49 2.5V LVDS pair 100Q differential
impedance; can also be used as

C8 AK23 I0_L16P_7 PM_IO_48 2.5V single-ended

c9 AK32 I0_L1P_7 PM_IO_74 2.5V LVDS pair 1002 differential
impedance; can also be used as

C10 AK31 IO_LIN_7 PM_IO_75 2.5V

single-ended
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Table 2-49: PM2 Pinout (Cont’d)

. FPGA . - ML410 FPGA Bank . .

PM2 Pin Pin (U37) Pin Description Schematic Net VCCOo Pin Function

C11 AE22 I0_L12P_7 PM_IO_20 2.5V LVDS pair 1002 differential
impedance; can also be used as

C12 AD22 I0_L12N_VREF_7 PM_IO_21 2.5V single-ended

C13 AL26 10_L30P_SM3_7 PM_IO_34 2.5V LVDS pair 1002 differential
impedance; can also be used as

Cl4 AM26 I0_L30N_SM3_7 PM_IO_35 2.5V single-ended

C15 AE27 10_L21P_7 PM_IO_14 2.5V LVDS pair 1002 differential
impedance; can also be used as

Cle AE26 IO_L21IN_7 PM_IO_15 2.5V single-ended

C17 AM30 I0_L7P_7 PM_IO_4 2.5V LVDS pair 1002 differential
impedance; can also be used as

C18 AL29 IO_L7N_7 PM_IO_5 2.5V single-ended

Cc19 AH?29 I0_L11P_7 PM_IO_8 2.5V LVDS pair 1002 differential
impedance; can also be used as

C20 AH28 IO_L1IN_7 PM_IO_9 2.5V single-ended

D1 AH12 I0_L29N_8 PM_IO_71 2.5V LVDS pair 1002 differential
impedance; can also be used as

D2 AGI12 10_129P_8 PM_IO_70 2.5V single-ended

D3 AK12 I0_L26N_8 PM_IO_69 2.5V LVDS pair 1002 differential
impedance; can also be used as

D4 AJ12 10_1.26P_8 PM_IO_68 2.5V single-ended

D5 AL18 IO_L2N_7 PM_IO_59 2.5V LVDS pair 100Q differential
impedance; can also be used as

D6 AL19 10_L2P_7 PM_IO_58 2.5V single-ended

D7 AG23 I0_L18N_7 PM_IO_43 2.5V LVDS pair 100Q differential
impedance; can also be used as

D8 AH23 I0_L18P_7 PM_IO_42 2.5V single-ended

D9 AL20 IO_L6N_7 PM_IO_57 2.5V LVDS pair 100Q differential
impedance; can also be used as

D10 AM20 10_L6P_7 PM_IO_56 2.5V single-ended

D11 AJ16 10_1L19P_8 PM_IO_76 2.5V LVDS pair 100Q differential
impedance; can also be used as

D12 AK16 IO_L19N_8 PM_IO_77 2.5V single-ended

D13 AF26 10_L27P_SM5_7 PM_IO_26 2.5V LVDS pair 100Q differential
impedance; can also be used as

D14 AG26 10_L27N_SM5_7 PM_IO_27 2.5V single-ended

D15 AF25 I0_L31P_SM2_7 PM_IO_24 2.5V LVDS pair 100Q differential
impedance; can also be used as

D16 AF24 10_L31N_SM2_7 PM_IO_25 2.5V single-ended

D17 AG28 I0_L17P_7 PM_IO_10 2.5V LVDS pair 1002 differential
impedance; can also be used as

D18 AG27 I0_L17N_7 PM_IO_11 2.5V single-ended

94 www.xilinx.com ML410 Embedded Development Platform

UGO085 (v1.7.2) December 11, 2008


http://www.xilinx.com

SXILINX®

High-Speed I/0

Table 2-49: PM2 Pinout (Cont’d)

. FPGA . L ML410 FPGA Bank . .

PM2 Pin Pin (U37) Pin Description Schematic Net VCCOo Pin Function

D19 AE28 I0_L19P_7 PM_IO_12 2.5V LVDS pair 100Q differential
impedance; can also be used as

D20 AF28 IO_L19N_7 PM_IO_13 2.5V single-ended

F1 AH25 I0_L29N_SM4 7 PM_IO_41 2.5V LVDS pair 100Q differential
impedance; can also be used as

F2 AG25 I0_L29P_SM4_7 PM_IO_40 2.5V single-ended

F3 AL13 I0_L32N_8 PM_IO_65 2.5V LVDS pair 1002 differential
impedance; can also be used as

F4 AK13 10_L32P_8 PM_IO_64 2.5V single-ended

F5 AK24 I0_L22N_7 PM_IO_47 2.5V LVDS pair 1002 differential
impedance; can also be used as

F6 AlL24 10_122P_7 PM_IO_46 2.5V single-ended

F7 AM?25 I0_L26N_SM6_7 PM_IO_37 2.5V LVDS pair 1002 differential
impedance; can also be used as

F8 AL25 I0_L26P_SM6_7 PM_IO_36 2.5V single-ended

F9 NC NC NC 2.5V No Connect

F10 AD21 IO_L1P_GC_LC_4 PM_CLK_BOT 2.5V Clock

F11 AL10 I0_L16P_8 PM_IO_6 2.5V LVDS pair 100Q differential
impedance; can also be used as

F12 AM10 IO_L16N_8 PM_IO_7 2.5V single-ended

F13 AK28 I0_L15P_7 PM_IO_30 2.5V LVDS pair 1002 differential
impedance; can also be used as

F14 AL28 IO_L15N_7 PM_IO_31 2.5V single-ended

F15 AC23 10_L4P 7 PM_IO_18 2.5V LVDS pair 1002 differential
impedance; can also be used as

F16 AC22 IO_L4N_VREF_7 PM_IO_19 2.5V single-ended

F17 AL31 I0_L5P_7 PM_IO_2 2.5V LVDS pair 1002 differential
impedance; can also be used as

F18 AL30 I0O_L5N_7 PM_IO_3 2.5V single-ended

F19 AD24 10_128P_7 PM_IO_16 2.5V LVDS pair 100Q differential
impedance; can also be used as

F20 AE24 IO_L28N_VREF_7 PM_IO_17 2.5V

single-ended
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Board Revisions

This appendix describes the major differences in revisions of the ML410 platform.
Table A-1 shows the features unique to each ML410 platform.

Table A-1: Platforms, Devices, and Features

Feat Board Rev. C ML410- | Board Rev. D ML410- Board Rev. E Board Rev. E
eature p(1) p() ML410() ML410(")
Virtex-4 FX FPGA XC4VFEX60-CES1- XC4VFEX60-CES4- XC4VEX60-CES4S- XC4VEX60-C-
FF1152 FF1152(2) FFG1152(2) FFG115
RoHS-compliant No No Yes Yes
PCI Express slots with One 4x slot One 4x slot One 4x slot
16x physical connectors One 1x slot One 1x slot One 1x slot
Serial ATA connectors 2 2 2
RocketIO transceivers 8 8 8
Ethernet PHYs PHY PHY address _ _
e | oy |+ MU+ MG oy -
P - SGMII (Bottom II’{]_ 45 | * SGMII(BotomRJ-45) |« SGMII (Bottom R}-45)
SGMII MGT Clock® 125 MHz 250 MHz 250 MHz
SATA MGT Clock® 150 MHz 300 MHz 300 MHz
Notes:

1. Board revision markings are located in the corner of the board near the gold Xilinx logo.
2. ML410-P Rev. D boards with CES4 devices support up to 3.125 Gb/s RocketlO transceiver interfaces, while Rev. E boards with
CES4S devices upport up to 6.5 Gb/s. Refer to the Virtex-4 Errata for more details regarding Virtex-4 FX silicon errata.

3. See Virtex-4 Errata regarding FX GT11 jitter and AR23392 regarding Virtex-4 FX GT11 jitter errata for SGMIL Refer to Figure A-1,
page 98 for more details regarding clock distribution on Rev. C and Rev. D boards.

4. See Virtex-4 Errata regarding FX GT11 jitter. Refer to Figure A-1, page 98 for more details regarding clock distribution on Rev. C and
Rev. D boards.
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The MGT and SATA clock generation and distribution for earlier board revisions
(Figure A-1) differs from revision E (Figure 2-3, page 27).
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Figure A-1: Clock Distribution for Revisions C and D
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Table A-2 describes the MGT and SATA clock connections for earlier board revisions.
Table A-2: MGT and SATA Clock Connections for Revisions C and D

Schematic Net Name Clock FPGA Pin (U37) Description(1)
Source

. SMA or onboard 125 MHz clock
SGMIICLK QO (Fixed) M3d source selectable through SW6.

. SMA or onboard 125 MHz clock
SGMIICLK_NQO (Fixed) N34 source selectable through SW6.

. SMA or onboard 125 MHz clock
MGTCLK_P_110 (Fixed) AP3 source selectable through SW6.

. SMA or onboard 125 MHz clock
MGTCLK_N_110 (Fixed) AP4 source selectable through SW6.
SATACLK_QO (Fixed) AP29 150 MHz Serial ATA clock.
SATACLK_NQO (Fixed) AP28 150 MHz Serial ATA clock.

Notes:

5. These clocks are differential pairs through the RocketIO transceivers and are not available on ML410-P
boards. See Figure A-1, page 98.
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References

UGO018, PowerPC 405 Processor Block Reference Guide

Processor IP User Guide
www.xilinx.com/ise/embedded /proc_ip_ref guide.pdf

DS302, Virtex-4 Data Sheet

UGO076, Virtex-4 RocketIO Transceiver User Guide

DS080, System ACE CompactFlash Solution.

UG070, Virtex-4 User Guide

UG074, Virtex-4 Embedded Tri-Mode Ethernet MAC User Guide

N

NS Aok W

ML410 Embedded Development Platform www.Xilinx.com 101
UGO085 (v1.7.2) December 11, 2008


http://www.xilinx.com/ise/embedded/proc_ip_ref_guide.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds302.pdf
http://www.xilinx.com/support/documentation/user_guides/ug076.pdf
http://www.xilinx.com/support/documentation/user_guides/ug070.pdf
http://www.xilinx.com/support/documentation/user_guides/ug018.pdf
http://www.xilinx.com/support/documentation/user_guides/ug074.pdf
http://www.xilinx.com/support/documentation/data_sheets/ds080.pdf
http://www.xilinx.com



