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Preface

About This Guide

This Spartan™-3 Starter Board Kit for PCI Express User Guide provides basic information
about the capabilities, functions, and design of the Xilinx Spartan-3 PCI Express Starter Kit
Board. It includes general information for using the various peripheral functions included
on the board. For detailed reference designs, including VHDL or Verilog source code,
please visit the Spartan-3 Starter Board for PCI Express product page.

Acknowledgements

Xilinx wishes to thank the following companies for their support of the Spartan-3 Starter
Kit board for PCI Express:

Contents

Avnet Electronics

Philips Semiconductors for the PCI Express x1 lane PHY
Micron Technology, Inc. for the 32M x 16 DDR SDRAM
STMicroelectronics for the 4M x 1 SPI serial EEPROM

Texas Instruments Incorporated for the various power supply solutions

This guide contains the following chapters:

Preface, “About this Guide” introduces the organization and purpose of this guide, a
list of additional resources, and the conventions used in this document.

Chapter 1, “Introduction” describes the Starter Kit Board, and provides information
about its key components and features. This chapter also provides information about
additional resources, recommended design experience, providing feedback, and
securing technical support.

Chapter 2, “PCI Express Interface” provides detailed information about the interface
for PCI-Express (PCle) two-chip solution consisting of the Xilinx Spartan-3 FPGA and
the Philips PX1011A-EL1 PCI Express PHY (PX1011A).

Chapter 3, “EXP Expansion Connectors” describes expansion capabilities for
customized user application daughter cards and interfaces over two EXP expansion
connectors.

Chapter 4, “Clock Sources” details the Spartan-3 FPGA global clock input pins that
can be used for high-performance, low-skew clocking.

Chapter 5, “Switches and Buttons” describes the operation, connection, and example
constraints for use-defined switches and buttons.

Spartan-3 PCI Express Starter Kit User Guide www.xilinx.com 5

UG256 May 23, 2007


http://www.xilinx.com
http://www.xilinx.com/s3pcie

FIXILINX
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Chapter 6, “LEDs” details the overview, operation, and connections of the eight user
LEDs.

Chapter 7, “VGA Display Port” describes the video display port that is available
through an on-board Philips TDA8777 Triple DAC.

Chapter 8, “RS-232 PORT” describes the DCE compatible RS-232 serial port for
connection to most computer serial ports.

Chapter 9, “DDR SDRAM” provides information about the two 512 MB (32M x 16)
Micron Technology DDR SDRAM (MT46V32M16) that provide a 32-bit data interface
to the Spartan-3 FPGA.

Chapter 10, “SPI Serial Flash” details the STMcroelectronics M25P40 4Mb SPI serial
flash and its possible uses.

Chapter 11, “FPGA Configuration” describes the two supported FPGA configuration
options.

Chapter 12, “Power Supplies” describes the power supplies for all components on the
board, as well as the EXP expansion connectors.

Appendix A, “Example User Constraints File (UCF)” contains the contents of the
MASTER Constraints File for the starter board.

Appendix B, “Schematics” contains comprehensive and detailed schematic maps.

Additional Resources

For additional information and resources, see www.xilinx.com/support. To go directly to a
specific area of the support site, click a link in the table below.

Resource Description/URL

Tutorials Tutorials covering Xilinx design flows, from design entry to

verification and debugging

www.xilinx.com /support/techsup/tutorials/index.htm

Answer Browser Database of Xilinx solution records

www.xilinx.com /xInx/xil_ans_browser.jsp

Application Notes | Descriptions of device-specific design techniques and approaches

www.xilinx.com /xInx/xweb /xil_publications_index.jsp?category
=Application+Notes

Data Sheets Device-specific information on Xilinx device characteristics,

including readback, boundary scan, configuration, length count,
and debugging

www.xilinx.com /xInx/xweb /xil_publications_index.jsp

Problem Solvers Interactive tools that allow you to troubleshoot your design issues

www.xilinx.com /support/troubleshoot/psolvers.htm

Tech Tips Latest news, design tips, and patch information for the Xilinx

design environment

www.xilinx.com/xInx/xil_tt_home.jsp
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Conventions
This document uses the following conventions.
Typographical
The following typographical conventions are used in this document:
Convention Meaning or Use Example
Courier font Messages, prompts, signal speed grade: - 100

names, and program files

Courier bold

Literal commands you enter in
a syntactical statement

ngdbuild design_name

Variables in a syntax
statement for which you must
supply values

See the Development System
Reference Guide for more
information.

Italics References to other manuals See the User Guide for details.
If a wire is drawn so that it
Emphasis in text overlaps the pin of a symbol,
the two nets are not connected.
Shading Unsupported or reserved This feature is not supported

items

Square brackets [ ]

Optional entry or parameter,
with the exception of bus
specifications. For bus
specifications, brackets are
required, for example
bus[7:0].

ngdbuild [option name]
design name

Braces { }

A list of items from which you
must choose one or more

lowpwr ={on|off}

Vertical bar |

Separates items in a list of
choices

lowpwr ={on|off}

Vertical ellipsis

Omitted repetitive material

IOB #1:
IOB #2:

Name
Name

QouT’
CLKIN'

Horizontal ellipsis ...

Omitted repetitive material

allow block block_ _name

Notations

locl loc2 locn;
The prefix ‘0x’ or the suffix 'h’ A read of address
indicate hexadecimal notation 0x00112975 returns

45524943h

An’‘_n’ means the signal is
active low

usr_teof_nis active low
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Online Document

The following conventions are used in this document for cross-references and links to

URLs.

Convention

Meaning or Use

Example

Blue text

Cross-reference link to a
location in the current
document

See “Additional Resources”
for more information.

See “Title Formats” in Chapter
1 for detailed information.

Blue, underlined text

Hyperlink to a website (URL)

Go to www.xilinx.com for the
latest speed files.

www.Xxilinx.com
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Chapter 1

Introduction

The Xilinx Spartan-3 Starter Kit Board for PCI-Express provides everything you need to
build a low-cost Spartan-3-based PCI Express application. To help you understand the
full functionality and features of this board kit, the LogiCORE™ evaluation core for
PCI-Express can be downloaded and installed at no extra cost. This IP core has been tested
and defined to work with the board kit, and is an integral part of the coprehensive solution.

Key Components and Features

The key features of the Spartan-3 PCI Express Kit board are listed below:

e Xilinx XC351000 Spartan-3 FPGA
¢ Up to 391 user I/O pins
¢ 676-pin FBGA package
¢ Over 17,000 logic cells
e Xilinx 8 Mbit Platform Flash configuration PROM
e  Philips 2.5 Gbps, PCI Express single lane PHY
e EXP compatible expansion connectors
¢ 168 Userl/O
¢ Full and half card support
¢ 25Vand3.3V
¢ 2global clock inputs
e 128 Mbyte (512 Mbit x 2) of DDR SDRAM, x32 data interface, 100+ MHz
e VGA display port
e 9-pin RS-232 serial port
e 4 Mbits of SPI serial flash memory with data and code storage
e 25.175 MHz clock oscillator
e 50 MHz clock oscillator
e  8-pin DIP socket for auxiliary clock input
e FEight discrete LEDs
e Three push button switches

e Four position DIP switch

Starter Kit Board User Guide v1.3 www.Xxilinx.com 9
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Figure 1-1 illustrates the block diagram of the board functions.

EEPROM | ] XCFO8P
RS232 I ; I ; EXP Eg}looatnsion
pTmmmmmmsmssmsmee- i
SW|ththes(;))|p @) _—— <—>" uProcessor :
. Xilinx L H
Spartan-3
XC3S1000-4FG676
Clock 50 MHz e | —_— . LEDs (8)
Clock 25.175 MHz || <«—p-| PPRSDRAM
32Mx32
Clock Socket E— ]| Video DAC
Power Supply Philips PCI Express
3.3V,25V PCI Express SerDes [@———®{ . . Edge
1.8V,1.2V PX1011A

Figure 1-1: Spartan-3 Starter Kit Board for PCI Express Block Diagram

Figure 1-2 shows a detailed diagram of the board connectors, jumpers, and main functional

blocks.
JTAG 135 M2 M1 MO 135
SwWi swz | [ swa ]| [ swa TP DIPs 246 246 )
() 1234 ™ ) P4 )
] o
32Mx16 32Mx16 123
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E Clock
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% U10) g
RS232 ES Al A26 ) (U10) g
(P1) 5 5 1.2V Regulator
3
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5 FPGA <
< 3
Y FG676 9
= o] (U18) 5 %
I 50MHz
= ARt AF26 Platform
Flash
VGA 3.3V Regulator
(P2) Video | | | e L]
bAc Flash
]
PX1011A 4
1 PCI > e ON
= o Xilinx Spartan-3 Barrell
g @ Psrs"?a';‘;f:g PCI Express Starter Jack swe
SO%ket J6) Board Revision 1 P&g)e’ OFF

Figure 1-2: Spartan-3 Starter Kit Board for PCI Express Functional Diagram
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The Evaluation Core for PCI Express
The instructions for downloading the evaluation core are included in the Spartan-3 Starter

Kit Board for PCI-Express hardware packaging.

Additional Core Resources

For additional information and documentation for the LogiCORE Endpoint for PCI
Express core, go to the product page at www.xilinx.com/pciexpress.

Technical Support

For technical support, go to www.xilinx.com/support. Questions are routed to a team with
expertise using the LogiCORE Endpoint for PCI Express core.

Xilinx will provide technical support for use of this product as described in the LogiCORE
Endpoint for PCI Express User Guide and the LogiCORE Endpoint for PCI Express Getting
Started Guide. Xilinx cannot guarantee timing, functionality, or support of this product for
designs that do not follow these guidelines.

Document

For comments or suggestions about the documentation, please submit a WebCase from
www.xilinx.com /support/clearexpress/websupport.htm. Be sure to include the
following information:

e  Document title
e Document number
e Page number(s) to which your comments refer

e Explanation of your comments

Starter Kit Board User Guide v1.3 www.Xxilinx.com 1
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Chapter 2

PCI Express Interface

Overview

The Spartan-3 Starter Kit Board for PCI-Express provides an PCI-Express (PCle) interface
using a two-chip solution consisting of the Xilinx Spartan-3 FPGA and the Philips
PX1011A-EL1 PCI Express PHY (PX1011A). The PX1011A is a high-performance, low-
power PCI Express electrical Physical layer (PHY) that handles the low level PCI Express
protocol and signaling. The Spartan-3 FPGA is configured to include a PCle PIPE (PHY
Interface for PCI Express) endpoint core that interfaces to the external PX1011A, and
provides the MAC layer function for the PCle interface.

The PX1011A PHY includes features such as data serialization and de-serialization, 8b/10b
encoding, analog buffers, elastic buffer and receiver detection, which provides superior
performance to the media access control (MAC) layer in the FPGA. The PX1011A is a

2.5 Gb/sec. PCI Express PHY with 8-bit data PXPIPE interface. Its PXPIPE interface is a
superset of the PHY Interface for the PCI Express (PIPE) specification, enhanced and
adapted for off-chip applications. It contains a source synchronous clock for transmit and
receive data. The 8-bit data interface operates at 250 MHz with SSTL_2 signaling. The
SSTL_2 signaling is compatible with the I/O interfaces available in the Xilinx Spartan-3
FPGA.

Starter Kit Board User Guide v1.3 www.Xxilinx.com 13
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Operation

Connections

Figure 2-1 shows a simple block diagram of the FPGA and PHY implementation.

PXPIPE Interface

<“:>

PCI Express Link

<1‘:>

u18 U35 P3
TX_P
-
TXDI[7:0]
TX_N
-
RXD[7:0]
RX_P PCI
Xilinx Philips Express
Spartan-3 PX1011A RX_N E% S
FPGA Command PHY ————————— ¢}
~— Connector
Status P CLK_P
PHY Reset CLK_N
BEEEE—— <3
JTAG
PCle Reset

Figure 2-1: Spartan-3 FPGA and PX1011A PHY Connections

The PX1011A-EL1 PCI Express PHY consists of the physical coding sub-layer (PCS), a
Serializer and De-serializer (SerDes) and a set of I/Os (pads). The PCI Express PHY
handles the low level PCI Express protocol and signaling. The PX1011A interface between
the MAC and PHY is a superset of the PIPE specification, with the addition of source
synchronous clocks for RX and TX data to simplify timing closure. The digital interface
between the FPGA-based MAC and the PHY is also referred to as PXPIPE interface. It
consists of 8-bit input and output words, each with control signals and source synchronous
clocks. The data rate across the PXPIPE is 250 MB per second in both directions.

The PCI Express link consists of a differential input and differential output pair. The data
rate of these signals is 2.5 Gb per second.

The PIPE receive (RXD) and transmit (TXD) signals must be properly terminated SSTL2-1
signals at both the driving device and the receiving device. PCB signal routing for these
signals are length matched to minimize skew.

The following shows the user constraints file (UCF) location constraints for the PX1011A
PCI Express PHY interface.

14
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# System reset signal from the PCIe interface to the FPGA

NET

"sys_reset_n"

# Receive Input Signals

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

"rxclk"
"phystatus"
"rxvalid"
"rxstatus<2>"
"rxstatus<l>"
"rxstatus<0>"
"rxdatak<0>"
"rxdata<0>"
"rxdata<l>"
"rxdata<2>"
"rxdata<3>"
"rxdata<4>"
"rxdata<5>"
"rxdata<e>"
"rxdata<7>"
"rxelecidle"

# Transmit Output Signals

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

"resetn"
"rxpolarity"
"txelecidle"
"txcompliance"
"powerdown<1>"
"powerdown<0>"
"txdatak<0>"
"txdetectrx loopback"
"txclk"
"txdata<7>"
"txdata<e>"
"txdata<5>"
"txdata<4>"
"txdata<3>"
"txdata<2>"
"txdata<l>"
"txdata<0>"

Related Resources

For more information about the Xilinx LogiCORE Endpoint for PCI Express PIPE, see the
Xilinx LogiCORE Endpoint 1-Lane for PCI Express PIPE User Guide.

For information about the Philips PCI Express PHY see the Philips PX1011A-EL1 PCI
Express PHY data sheet.

LOC = "AE4"
LOC = "AE13"
LOC "AF12"
LOC "AD12"
LOC "AC11"
LOC "AD1O"
LOC "AC10"
LOC "AF8"
LOC "AE8"
LOC "ACT"
LOC "AF6"
LOC "AE6"
LOC "AD6"
LOC "ACE"
LOC "AES"
LOC "ADS"
LOC = "AF4"
LOC = "AF24"
LOC "AE24"
LoC "AF23"
LOC "AE23"
LOC "AD23"
LOC "AF22"
LOC "AE22"
LOC "AF21"
LOC "AE21"
LOC "AD21"
LOC "AF20"
LOoC "AE20"
LOoC "AF19"
LOC "AE19"
LOC "AF15"
LOC "AE15"
LOC = "AD15"

IOSTANDARD

IOSTANDARD =

IOSTANDARD
IOSTANDARD
TIOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD

IOSTANDARD =

IOSTANDARD =

IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
TIOSTANDARD
TIOSTANDARD
IOSTANDARD
IOSTANDARD
TIOSTANDARD
TIOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD

IOSTANDARD =

LVCMOS25

SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I

SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 T
SSTL2 T
SSTL2 I
SSTL2 I
SSTL2 T
SSTL2 T
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 I
SSTL2 T
SSTL2 I

’
’
’
7
7
’
’
’
’
7
’
’
’
’
7
’

7

IOBDELAY

IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY
IOBDELAY

NONE

= NONE

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

= NONE

’
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Chapter 3

EXP Expansion Connectors

Overview

The Spartan-3 Starter Kit Board for PCI-Express provides expansion capabilities for
customized user application daughter cards and interfaces over two EXP expansion
connectors. The EXP expansion connectors on the PCI Express board can support two half-
card EXP modules, or a single dual slot EXP module. Both off-the-shelf EXP modules and
user-developed modules can easily be plugged onto the Spartan-3 Starter Kit Board for
PCI-Expressto add features and functions to the backend application of the main board.

Operation

The EXP specification defines a 132-pin connector, with 24 power, 24 grounds, and 84 user
I/0Os. The standard EXP configuration implemented on the Spartan-3 Board for PCI
Express uses two connectors (Samtec part number QTE-060-09-F-D-A) in a dual slot EXP
configuration, for a total of 168 user I/Os. Using a jumper, you can set the voltage levels for
the EXP user I/O to either 2.5V or 3.3V. JP5 sets the I/O voltage for both the JX1 and JX2
EXP connectors by setting the VCCO voltage for the 4 banks of the FPGA that connect to
the EXP I/O. Figure 3-1 shows the JP5 settings.

| J%Sé
v v

VCCO VCCO

JX2 User I/O | Bank 6 Spartan-3 Bank 2 | User I/O JX1
EXP [l and FPGA and l—p| EXP
Connector Bank 7 Bank 3 Connector

Figure 3-1: EXP User I/O Voltage Settings

The EXP specification defines four user signal types: Single Ended 1/0O, Differential I/0,
Differential and Single Ended Clock Inputs, and Differential and Single Ended Clock

Starter Kit Board User Guide v1.3 www.Xxilinx.com 17
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Connections

Outputs. Table 3-1 shows a summary of the signal categories for the standard, dual format
EXP slot.

Table 3-1: EXP User I/O Types

Signal Category Pins per Connector Pins per Dual EXP Slot
Single-ended I/O 34 68
Single-ended clocks 2 4
Differential I/O pairs 22 44
Differential clock input pair 1 2
Differential clock output pair 1 2
2.5V pins (333 mA per pin) 12 24
3.3V pins (333 mA per pin) 12 24
Grounds 24 48
Total 108 216

Because the FPGA I/Os can be configured for either single-ended or differential use, the
differential I/Os defined in the EXP specification can serve a dual role. All the differential
1/0 signals can be configured as either differential pairs or single-ended signals, as
required by the end application. In providing differential signaling, higher performance
LVDS interfaces can be implemented between the baseboard and EXP module. Connection
to high speed A/Ds, D/As, and flat panel displays are possible with this signaling
configuration. Applications that require single-ended signals only can use each differential
pair as two single-ended signals, for a total of 78 single-ended I/O per connector (156 total
in the dual slot configuration).

The Spartan-3 FPGA user I/O pins connect to the two EXP connectors, JX1 and JX2, as
shown in the example UCF figures below. The JX1 and JX2 connectors are Samtec QTE-060-
09-F-D-A high performance plugs that mate to Samtec QSE-060-01-F-D-A high-
performance receptacles, located on the daughter card. Samtec also provides several high-
performance ribbon cables that will mate to the JX1 and JX2 connectors.

UCF Location Constraints for the EXP Connectors JX1

Net JX1_SE_IO_0 LOC = M3 ; # B6GIO_O
Net JX1_SE_IO_1 LOC = J7 ; # B7GIO_O
Net JX1_SE_IO_2 LOC = M7 ; # B6GIO_1
Net JX1_SE IO_3 LOoC = J6 ; # B7GIO_1
Net JX1_SE_IO_4 LOC = N7 ; # B6GIO_2
Net JX1_SE_IO_5 LOC = H5 ; # B7GIO_2
Net JX1_SE _IO_6 LOC = M8 ; # B6GIO_3
Net JX1_SE IO_7 LOC = H2 ; # B7GIO_3
Net JX1_SE IO_8 LOC = N8 ; # B6GIO_4
Net JX1_SE_IO_9 Loc = J5 ; # BTGIO_4
Net JX1_SE_IO_10 LOC = P8 ; # B6GIO_5
Net JX1_SE_IO_11 LOC = J4 ; # B7GIO_5
Net JX1_SE_IO_12 LOC = P2 ; # B6GIO_6
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Net
Net
Net

JX1_SE_IO_13
JX1_SE_IO_14
JX1_SE_IO_15
JX1_SE_IO_16
JX1_SE_IO_17
JX1_SE IO_18
JX1_SE_IO_19
JX1_SE_IO_20
JX1_SE_TI0_21
JX1_SE_IO_22
JX1_SE_IO_23
JX1_SE IO _24
JX1_SE IO_25
JX1_SE_TIO_26
JX1_SE_IO_27
JX1_SE_IO_28
JX1_SE_IO_29
JX1_SE_IO_30
JX1_SE IO_31
JX1_SE_TIO0O_32
JX1_SE_TIO_33

JX1_SE_CLK_IN

JX1_SE_CLK_OUT

JX1_DIFF_N_0
JX1_DIFF _N_1
JX1_DIFF_N_2
JX1_DIFF_N_3
JX1 DIFF N 4
JX1_DIFF_N_5
JX1_DIFF _N_6
JX1_DIFF N_7
JX1_DIFF_N_8
JX1_DIFF_N_9
JX1_DIFF N_10
JX1 _DIFF N _11
JX1_DIFF N_12
JX1_DIFF N_13
JX1_DIFF_N_14
JX1_DIFF N_15
JX1_DIFF N_16
JX1 _DIFF N_17
JX1_DIFF N_18
JX1_DIFF N_19
JX1_DIFF_N_20
JX1_DIFF_N_21

JX1_DIFF P 0
JX1_DIFF P 1
JX1_DIFF P 2
JX1_DIFF_P_3
JX1_DIFF_P 4
JX1_DIFF_P_5
JX1_DIFF P 6
JX1_DIFF P 7
JX1_DIFF_P_8
JX1_DIFF_P_9
JX1_DIFF_P_10

LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC

LOC
LOC

LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
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LOC
LOC
LOC
LOC
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LOC
LOC
LOC
LOC
LOC
LOC

LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC

K7
P7
K5
R1
L8
Pl
L7
R2
H1
R3
Ll
T1
L2
T2
L4
V6
u7
w5
V7
R8
R7

B13
T4

AB4
w7
AC2
V5
w4
T8
w2
R6
U4
P6
U2
M6
P4
N3
N1
L5
K1l
J2
K3
H3
Gl
E3

AB3
w6
ACl
V4
w3
T7
wl
R5
U3
P5
Ul
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B7GIO_6
B6GIO_7
B7GIO_7
B6GIO_8
B7GIO_8
B6GIO_9
B7GIO_9
B6GIO_10
B7GIO_10
B6GIO_11
B7GIO_11
B6GIO_12
B7GIO_12
B6GIO_13
B7GIO_13
B7GIO_14
B7GIO_15
B6GIO_14
B6GIO_15
B7GIO_17
B7GIO_18

BO_GCLK7
B7GIO_16

B6GPIONn_0
B7GPIOn_0
B6GPIOn_1
B7GPIOn_1
B6GPIONn_2
B7GPIOn_2
B6GPIONn_3
B7GPIOn_3
B6GPIOn_4
B7GPIOn_4
B6GPIONn_5
B7GPIOn_5
B6GPIOn_6
B7GPIOn_6
B6GPIONn_7
B7GPIOn_7
B6GPIONn_9
B7GPIOn_38
B6GPIOn_10
B7GPIOn_9
B6GPIONn_11
B7GPIOn_10

B6GPIOp_0
B7GPIOp_0
B6GPIOp_1
B7GPIOp_1
B6GPIOp_2
B7GPIOp_2
B6GPIOp_3
B7GPIOp_3
B6GPIOp_4
B7GPIOp_4
B6GPIOp_5
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Net
Net
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Net
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Net
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Net
Net

Net
Net

JX1_DIFF P 11
JX1_DIFF_P_12
JX1_DIFF_P_13
JX1_DIFF_P_14
JX1 _DIFF P 15
JX1_DIFF P 16
JX1_DIFF P 17
JX1_DIFF P 18
JX1_DIFF P _19
JX1_DIFF_P_20
JX1 DIFF P 21

JX1_DIFF CLK_P_IN
JX1_DIFF_CLK_N_IN

LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =

LOC =
LOC =

JX1_DIFF_CLK_P_OUT LOC =
JX1_DIFF_CLK_N_OUT LOC =

M5
P3
N4
N2
L6
K2
J3
K4
H4
G2
E4

D2
D1

M2
M1

T i e

+=

B7GPIOp_5
B6GPIOp_6
B7GPIOp_6
B6GPIOp_7
B7GPIOp_7
B6GPIOp_9
B7GPIOp_38
B6GPIOp_10
B7GPIOp_9
B6GPIOp_11
B7GPIOp_10

B6GPIOp_12
B6GPIONn_12

B6GPIOp_8
B6GPION_8

UCEF Location Constraints for the EXP Connectors JX2
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JX2_SE_IO_0

JX2_SE_IO0_1

JX2_SE_IO_2

JX2_SE_IO_3

JX2_SE_IO_4

JX2_SE_IO_5

JX2_SE_IO_6

JX2_SE_IO0_7

JX2_SE_IO_8

JX2_SE_IO_9

JX2_SE_IO_10
JX2_SE IO 11
JX2_SE_IO_12
JX2_SE_IO_13
JX2_SE_TI0_14
JX2_SE_IO_15
JX2_SE_IO_16
JX2_SE_IO0_17
JX2_SE _IO_18
JX2_SE_IO_19
JX2_SE_TIO0O_20
JX2_SE_TI0_21
JX2_SE_IO_22
JX2_SE_IO_23
JX2_SE I0_24
JX2_SE_IO_25
JX2_SE_TIO_26
JX2_SE_IO_27
JX2_SE_IO_28
JX2_SE_IO_29
JX2_SE_IO_30
JX2_SE IO_31
JX2_SE_IO_32
JX2_SE_IO_33

JX2_SE_CLK_IN

JX2_SE_CLK_OUT

JX2_DIFF _N_0

LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =

LOC =
LOC =

LOC =

M19
P20
M20
T20
K20
P21
J20
R21
H20
P24
J21
P22
H21
R24
H22
R22
J22
T23
J23
T22
L23
U22
M24
T21
T19
V23
N20
V22
w22
U20
AC26
K21
U2l
V20

AEl4
v21

AB24

7

7

7

7

HE e o 3 S R R 3 S 3 S 3 S 3 3 3 S 3= 4 3= 3 R 3 o 3 o 3 3 #

Erge s

B2GIO_0
B3GIO_O
B2GIO_1
B3GIO_1
B2GIO_2
B3GIO_2
B2GIO_3
B3GIO_3
B2GIO_4
B3GIO_4
B2GIO_5
B3GIO_5
B2GIO_6
B3GIO_6
B2GIO_7
B3GIO_7
B2GIO_8
B3GIO_8
B2GIO_9
B3GIO_9
B2GIO_10
B3GIO_10
B2GIO_11
B3GIO_11
B2GIO_12
B3GIO_12
B2GIO_13
B3GIO_13
B3GIO_14
B3GIO_16
B2GIO_14
B2GIO_15
B3GIO_17
B3GIO_18

B4_GCLK1l
B3GIO_15

B2GPIOn_0
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JX2_DIFF_CLK_P_OUT LOC =
JX2_DIFF_CLK_N_OUT LOC =

W26
Y26
U24
w24
N23
V25
N25
U26
M25
T26
L25
R26
K25
P26
J24
L19
H25
L21
E23
K23
D25

AB23
w25
Y25
U23
W23
N24
v24
N26
U25
M26
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D26
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B3GPIOn_0
B2GPIOn_1
B3GPIOn_1
B2GPIOn_2
B3GPIOn_2
B2GPIOn_3
B3GPIOn_3
B2GPIOn_4
B3GPIOn_4
B2GPIOn_5
B3GPIONn_5
B2GPIOn_6
B3GPIOn_6
B2GPIOn_7
B3GPIOn_7
B2GPIOn_9
B3GPIOn_38
B2GPIOn_10
B3GPIOn_9
B2GPIOn_11
B3GPIOn_10

B2GPIOp_0
B3GPIOp_0
B2GPIOp_1
B3GPIOp_1
B2GPIOp_2
B3GPIOp_2
B2GPIOp_3
B3GPIOp_3
B2GPIOp_4
B3GPIOp_4
B2GPIOp_5
B3GPIOp_5
B2GPIOp_6
B3GPIOp_6
B2GPIOp_7
B3GPIOp_7
B2GPIOp_9
B3GPIOp_S8
B2GPIOp_10
B3GPIOp_9
B2GPIOp_11
B3GPIOp_10

B2GPIOp_12
B2GPIOn_12

B2GPIOp_38
B2GPIOn_38
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Chapter 4

Overview
The Spartan-3 FPGA has eight global clock input pins that can be used for high-
performance, low-skew clocking. All of these clock pins are used on the Spartan-3 Board
for PCI Express and are defined in this chapter.
Operation
Table 4-1 shows the eight clock inputs to the Spartan-3 FPGA. Six of the eight clocks are
buffered to avoid voltage compatibility issues that could result from the adjustable voltage
bank settings.
Table 4-1: Global Clock Inputs
Function Clock Input FPGA Pin Global Clock
Buffer
25.175 MHz Video Clock | VIDEO_CLK AF14 GCLKO
JX2 Clock Input JX2_SE_CLK_IN AE14 GCLK1
DDR Clock Feedback DDR_CLK_FB_I AD13 GCLK2
N
PClIe RX Clock RXCLK AE13 GCLK3
User Clock - SMT CLK_SMT Cl14 GCLK4
User Clock - Socket CLK_SOCKET B14 GCLK5
50 MHz Clock CLK_50MHZ Al3 GCLK6
JX1 Clock Input JX1_SE_CLK_IN B13 GCLK?7
Two user clock options are available through the user clock socket (U10) and the un-
populated SMT layout at U26. Both of these locations can accept a user supplied, 3.3V
compatible clock oscillator device.
Connections

UCF Example Constraints for Global Clock Inputs

Net CLK_50MHZ

LOC = Al3 | IOSTANDARD = LVCMOS25; # U20 - 50MHz OSC
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Net CLK_SOCKET
Socket

Net CLK_SMT
NET VIDEO_CLK

Net JX1_SE CLK_IN
Net JX2_SE CLK_IN

NET "rxclk"
NONE ;

Net DDR_CLK_FB_IN

LOC = B1l4

LOC = C14

| IOSTANDARD

= LVCMOS25; # Ul0 - 3.3V 0SC

| IOSTANDARD = LVCMOS25; # U26 - 3.3V OSC SMT

LOC = AF14 | IOSTANDARD = LVCMOS25;

LOC = B13
LOC = AEl4
LocC =

# BO_GCLK7
# B4_GCLK1

"AE13" | IOSTANDARD = SSTL2_TI | IOBDELAY =

LOC = AD13 | IOSTANDARD = SSTL2_I;
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Chapter 5

Switches and Buttons

Overview

The Spartan-3 Board for PCI Express has three user-defined push-button switches (USR1,
USR?2, and RST) and four user defined DIP switches (SW5-1 through SW5-4). Although the
RESET push button is labeled “RST” its actual function is still user defined.

Operation

Figure 5-1 shows the basic circuit for the four DIP switches on the Spartan-3 Board for PCI
Express. All four DIP switches are packaged in the SW5 four position DIP switch. When
the DIP switch is in the ON position, the signal to the FPGA pin is high, and when the
switch is in the OFF position, the signal is low.

2.5V

1K % SW5
T SW5-x
% 10K

Figure 5-1: DIP Switch

Figure 5-2 shows the basic circuit for the three push button switches on the Spartan-3
Board for PCI Express. When the push button switch is pressed, the signal to the FPGA is
low, and when the switch is not pressed, the signal is high.

2.5V

4.75V
USR1

sl USR2
RST
f 1

Figure 5-2: Push Button Switch

Connections

UCF examples of the various switch signals are provided in this section.
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UCF Example Constraints for Board Switches

Net
Swa

Net
Net

Net
Net
Net
Net

FPGA_RESETn

PUSH_BUTTON<O0>
PUSH_BUTTON<1>

DIP_SW<0>
DIP_SW<1>
DIP_SW<2>
DIP_SW<3>

LOC = F21

LOC = N5

LOC = K22
LOC = F20
LOC = G19
LOC = B23
LOC = F11

| TOSTANDARD =

IOSTANDARD =
IOSTANDARD =
IOSTANDARD
IOSTANDARD =

LVCMOS25; # Push button

| TOSTANDARD = LVCMOS33; # SW3 - User PB1
| IOSTANDARD = LVCMOS33; # SW2 - User PB2

LVCMOS25; # SwW5:1
LVCMOS25; # SW5:2
LVCMOS25; # SW5:3
LVCMOS25; # SwW5:4
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LEDs

Overview
TheSpartan-3 Board for PCI Express has eight user LEDs that are located along the top of
the board, just to the right of the push-button switches.
Operation
Figure 6-1 shows the basic circuit diagram for the LEDs on the Spartan-3 Board for PCI
Express. A high logic level on the FPGA pin will turn the corresponding LED ON and a
low logic level with turn the LED OFFE.
100
LED ~ "
X L i
Figure 6-1: Basic Circuit LED Diagram
Connections
A UCF example of the LED signals is listed below.
NET LED<0> LOC = H11 | IOSTANDARD = LVCMOS25; # LED1
NET LED<1> LOC = C22 | TOSTANDARD = LVCMOS25;
NET LED<2> LOC = C23 | IOSTANDARD = LVCMOS25;
NET LED<3> LOC = N19 | IOSTANDARD = LVCMOS33;
NET LED<4> LOC = A22 | IOSTANDARD = LVCMOS25; # LED5
NET LED<5> LOC = A23 | IOSTANDARD = LVCMOS25;
NET LED<6> LOC = D16 | TOSTANDARD = LVCMOS25;
NET LED<7> LOC = E18 | IOSTANDARD = LVCMOS25; # LEDS
Starter Kit Board User Guide v1.3 www.xilinx.com 27
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Chapter 7

VGA Display Port

Overview

Operation

The Spartan-3 Board for PCI Express includes a video display port through an on-board
Philips TDA8777 Triple DAC. Although the DAC is capable of 10-bit resolution, only 8-bits
per color (RGB) are connected to the FPGA. A DB15 connector (P2) is provided for easy
connection to standard monitors.

Figure 7-1 shows a functional diagram of the Video Port implemented on the Spartan-3
Board for PCI Express.

P2

HSYNC 3~

VSYNC 14

Yy

U30

REDI[7:0] RED
— =

FPGA GREEN[7:0] GREEN 1>

BLUE
BLUE[7:0 TDA8777 >3
=570l yigeo DAC |~

BLANK DB15
CSYNC

\i

?

25.175
MHz

Figure 7-1: Video Port Functional Diagram

The FPGA is responsible for driving the video DAC with 8-bits of red, green, and blue. It
must also provide the timing and control signals to both the DAC and monitor itself. The
provided 25.175 MHz clock oscillator enables 640 x 480 VGA resolution.

Two jumpers, JP8 and JP11, are also part of this circuit. JP8 enables and disables the
25.175 MHz oscillator. When JP8 is set to pins 1-2, the oscillator is disabled. When it is set
to pins 2-3, it is enabled. Jumper JP11 controls the power mode of the Video DAC. JP11 is
open for normal DAC operation and jumpered closed to place the video DAC in power-
save mode.
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Connections

A UCF example of the Video Port is shown below.

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

DAC_B<0>
DAC_B<1>
DAC_B<2>
DAC_B<3>
DAC_B<4>
DAC_B<5>
DAC_B<6>
DAC_B<7>
DAC_G<0>
DAC_G<1>
DAC_G<2>
DAC_G<3>
DAC_G<4>
DAC_G<5>
DAC_G<6>
DAC_G<7>
DAC_R<0>
DAC_R<1>
DAC_R<2>
DAC_R<3>
DAC_R<4>
DAC_R<5>
DAC_R<6>
DAC_R<7>
DAC_HSYNC
DAC_VSYNC
DAC_CSYNC
DAC_BLANK
VIDEO_CLK

Related Resources

For more information about the Philips TDA8777 Video DAC, go to the Philips website,
www.semiconductors.philips.com.

LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =
LOC =

w15
AA13
Y11
AB9
AA9
Y9
Y8
AB7
AAl7
AALl6
ACl6
ABl6
AB15
AALS
Y16
wWlé6
AC21
AB21
AA20
AB20
Y18
AA1S8
AB17
AC17
AB6
AAT
AAG6
AD4
AF14

TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TIOSTANDARD
TOSTANDARD

LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
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RS-232 PORT

Overview

The Spartan-3 Board for PCI Express provides a DCE compatible RS-232 serial port for
connection to most computer serial ports.

Operation

Figure 8-1 shows the connection between the FPGA and the DB9 connector. The FPGA
supplies serial output data using 2.5V LVCMOS levels to the TI device, which in turn
converts the logic value to the appropriate RS-232 voltage level. Similarly, the TI device
converts the RS-232 serial input data to 2.5V LVCMOS levels for the FPGA.

AB11| UART_TX
4|>— Level
AB11| _UART_RX < Shifter

FPGA

a = W N

P1
Figure 8-1: RS 232 Serial Port Diagram

Connections
A UCF example of the RS-232 serial port signals is listed below.

LVCMOS25;
LVCMOS25;

Net UART_RX LOC
Net UART_TX LOC

AAll | IOSTANDARD
AB11 | IOSTANDARD
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DDR SDRAM

Overview

The Spartan-3 Board for PCI Express includes two 512 Mb (32M x 16) Micron Technology
DDR SDRAM (MT46V32M16). This provides a 32-bit data interface to the Spartan-3 FPGA.
All DDR SDRAM interface pins connect to the FPGA I/O Banks 0 and 1—with the
exception of the DDR clock feedback pin, which is in Bank 5. These three FPGA banks and
the DDR SDRAM chips are powered by 2.5V, generated by a PTH03000W regulator from
the 3.3V supply rail of the board. The 1.25V reference voltage, common to the FPGA and
DDR SDRAM, is generated using TPS51100.

All DDR SDRAM interface signals are terminated. An SSTL_2, Class I 1/O standard is
used. The system supply for signal termination resistors uses the TPS51100, which sets the
termination voltage equal to VREF and tracks variations in the DC level of VREF.

The DDR feedback clock pin DDR_CLK_FB (output Pin B20) is fed back into FPGA pin
AD13 in I/O Bank 5 to have best access to one of the FPGA Digital Clock Managers
(DCMs). This path is required when using the MicroBlaze OPB DDR controller. The
MicroBlaze OPB DDR SDRAM controller IP core documentation is also available from
within the EDK 8.1i development software.

Operation

The 512Mb DDR SDRAM is a high-speed CMOS, dynamic random-access memory
containing 536,870,912 bits. It is internally configured as a quad-bank DRAM.

The 512Mb DDR SDRAM uses a double-data-rate architecture to achieve high-speed
operation. The double-data-rate architecture is essentially a 2n-prefetch architecture with
an interface designed to transfer two data words per clock cycle at the I/O pins. A single
read or write access for the 512Mb DDR SDRAM effectively consists of a single 2n-bit wide,
one-clock-cycle data transfer at the internal DRAM core and two corresponding n-bit wide,
one-half-clock-cycle data transfers at the I/O pins.

A bidirectional data strobe (DQS) is transmitted externally, along with data, for use in data
capture at the receiver. DQS is a strobe transmitted by the DDR SDRAM during READs
and by the memory controller during WRITEs. DQS is edge-aligned with data for READs
and center-aligned with data for WRITEs. The x16 offering has two data strobes, one for
the lower byte and one for the upper byte.

The 512Mb DDR SDRAM operates from a differential clock (CK and CK#); the crossing of
CK going HIGH and CK# going LOW will be referred to as the positive edge of CK.
Commands (address and control signals) are registered at every positive edge of CK. Input
data is registered on both edges of DQS, and output data is referenced to both edges of
DQS, as well as to both edges of CK.
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Read and write accesses to the DDR SDRAM are burst oriented; accesses start at a selected
location and continue for a programmed number of locations in a programmed sequence.
Accesses begin with the registration of an ACTIVE command, which may then be followed
by a READ or WRITE command. The address bits registered coincident with the ACTIVE
command are used to select the bank and row to be accessed. The address bits registered

coincident with the READ or WRITE command are used to select the bank and the starting
column location for the burst access.

The DDR SDRAM provides for programmable READ or WRITE burst lengths of 2, 4, or 8
locations. An auto precharge function may be enabled to provide a self-timed row
precharge that is initiated at the end of the burst access.

As with standard SDR SDRAMs, the pipelined, multibank architecture of DDR SDRAMs
allows for concurrent operation, thereby providing high effective bandwidth by hiding
row precharge and activation time.

An auto refresh mode is provided, along with a power-saving power-down mode. All
inputs are compatible with the JEDEC Standard for SSTL_2. All full drive option outputs
are SSTL_2, Class II compatible.

Table 9-1: DDR SDRAM Connections

Category DDR SDRAM Signal FPGA Pin Function
Name Number
Address DDR_A<12> H15 Address Inputs
DDR_A<11> G15
DDR_A<10> F16
DDR_A<9> El6
DDR_A<8> H16
DDR_A<7> Gl6
DDR_A<6> E17
DDR_A<5> D17
DDR_A<4> G17
DDR_A<3> F17
DDR_A<2> G18
DDR_A<1> F18
DDR_A<0> B19
DDR_BA<1> A19 Bank address inputs
DDR_BA<0> E20
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Table 9-1: DDR SDRAM Connections (Continued)
Control DDR_CKE D20 Clock Enable
DDR_C5Sn B21 Chip select
DDR_RASNn A21 Row address strobe
DDR_CASn D21 Column address
strobe
DDR_WEn C21 Write enable
DDR_Clk<1> F15 Clock for upper 16-
DDR_Clkn<1> E15 bits
DDR_Clk<0> D7 Clock for lower 16-
DDR_Clkn<0> E7 bits
DDR_CLK_FB_OUT B20 Clock output
feedback
DDR_CLK_FB_IN AD13 Clock input
feedback
DDR_DM<3> H14 Data mask.
DDR_DM<2> A GRS forench
DDR_DM<1> H13 DDR chip
DDR_DM<0> D6
DDR_DQS<3> G13 Data strobe.
DDR_DQS<2> GIL | G Shrobes for each
DDR_DQS<1> A6 DDR chip
DDR_DQS<0> A3
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Table 9-1: DDR SDRAM Connections (Continued)

Data DDR_D<31> B15 Data input/output
DDR_D<30> Al5 9
DDR_D<29> Gl4
DDR_D<28> F14
DDR_D<27> E14
DDR_D<26> Al4
DDR_D<25> D13
DDR_D<24> E13
DDR_D<23> B12
DDR_D<22> C12
DDR_D<21> E12
DDR_D<20> F12
DDR_D<19> GI12
DDR_D<18> H12
DDR_D<17> D11
DDR_D<16> E11
DDR_D<15> E10 Data input/output
DDR_D<14> F10 (©3)
DDR_D<13> F9
DDR_D<12> G9
DDR_D<11> A8
DDR_D<10> B8

DDR_D<9> A7
DDR_D<8> B7
DDR_D<7> B6
DDR_D<6> Cé6
DDR_D<5> E6
DDR_D<4> A5
DDR_D<3> B5
DDR_D<2> G5
DDR_D<1> B4
DDR_D<0> C4
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UCF

Address

Control

Data

Listed below are the UCF constraints for the DDR SDRAM address pins, including the I/O
pin assignment and the I/O standard used.

Net
Net
Net
Net
Net
Net
Net
Net
Net
Net
Net
Net
Net

Net
Net

DDR_A<12> LOC = H15 | IOSTANDARD

DDR_A<11> LOC = G15 | IOSTANDARD

DDR_A<10> LOC = F16 | IOSTANDARD

DDR_A<9> LOC = E16 | IOSTANDARD =
DDR_A<8> LOC = H16 | IOSTANDARD =
DDR_A<7> LOC = G16 | IOSTANDARD =
DDR_A<6> LOC = E17 | IOSTANDARD =
DDR_A<5> LOC = D17 | IOSTANDARD =
DDR_A<4> LOC = G17 | IOSTANDARD =
DDR_A<3> LOC = F17 | IOSTANDARD =
DDR_A<2> LOC = G18 | IOSTANDARD =
DDR_A<1> LOC = F18 | IOSTANDARD =
DDR_A<0> LOC = B19 | IOSTANDARD =
DDR_BA<1> LOC = A19 | IOSTANDARD =
DDR_BA<0> LOC = E20 | IOSTANDARD

SSTL2 I;
SSTL2 I;
SSTL2_ I;
SSTL2_I;
SSTL2_I;
SSTL2_I;
SSTL2 I;
SSTL2 I;
SSTL2_I;
SSTL2_I;
SSTL2_I;
SSTL2_1I;
SSTL2 I;

SSTL2_ I;
SSTL2_I;

Listed below are the UCF constraints for the DDR SDRAM control pins, including the I/O
pin assignment and the I/O standard used.

Net
Net
Net
Net
Net

Net
Net
Net
Net
Net
Net

Net
Net
Net
Net

Net
Net
Net
Net

DDR_CKE LOC = D20 |
DDR_CSn LOC = B21 |
DDR_RASn LOC = A21 |
DDR_CASn LOoC = D21 |
DDR_WEnN LOC = C21 |
DDR_Clk<1> LOC = F15 |
DDR_Clkn<1> LOC = E15 |
DDR_C1lk<0> LOC = D7 |
DDR_Clkn<0> LOC =E7 |
DDR_CLK_FB_OUTLOC = B20 |
DDR_CLK_FB_IN LOC = AD13 |
DDR_DM<3> LOC = H14 |
DDR_DM<2> LOC = Al2 |
DDR_DM<1> LOC = H13 |
DDR_DM<0> LOC =D6 |
DDR_DQS<3> LOC =G13 |
DDR_DQS<2> LOC = G11 |
DDR_DQS<1> LOC = A6 |
DDR_DQS<0> LOC = A3 |

TIOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD

IOSTANDARD = SSTL2_TI; # U4 CK

SSTL2_TI;
SSTL2_I;
SSTL2_1I;
SSTL2_1I;
SSTL2 I;

IOSTANDARD = SSTL2_TI; # U4 CK_N

IOSTANDARD = SSTL2_TI; # U3 CK

IOSTANDARD = SSTL2_TI; # U3 CK_N

TIOSTANDARD
TIOSTANDARD

SSTL2_T;
SSTL2_T;

IOSTANDARD = SSTL2_TI; # U4 UDM
IOSTANDARD = SSTL2_TI; # U4 LDM
IOSTANDARD = SSTL2_TI; # U3 UDM

IOSTANDARD = SSTL2_TI; # U3 LDM

IOSTANDARD = SSTL2_TITI; # U4 UDQS
IOSTANDARD = SSTL2_II; # U4 LDQS
IOSTANDARD = SSTL2_TII; # U3 UDQS

IOSTANDARD

SSTL2_TIT;

# U3 LDQS

This section provides the UCF constraints for the DDR SDRAM data pins, including the
I/0 pin assignment and the I/O standard used.
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Net DDR_D<31>
Net DDR_D<30>
Net DDR_D<29>
Net DDR_D<28>
Net DDR_D<27>
Net DDR_D<26>
Net DDR_D<25>
Net DDR_D<24>
Net DDR_D<23>
Net DDR_D<22>
Net DDR_D<21>
Net DDR_D<20>
Net DDR_D<19>
Net DDR_D<18>
Net DDR_D<17>
Net DDR_D<16>

Net DDR_D<15>
Net DDR_D<14>
Net DDR_D<13>
Net DDR_D<12>
Net DDR_D<11>
Net DDR_D<10>
Net DDR_D<9>
Net DDR_D<8>
Net DDR_D<7>
Net DDR_D<6>
Net DDR_D<5>
Net DDR_D<4>
Net DDR_D<3>
Net DDR_D<2>
Net DDR_D<1>
Net DDR_D<0>

Related Resources

Below listed are related resources. Click any of the following links to download the desired

documention.

LOC = B15 |
LOC = Al5 |
LOC = G14 |
LOC = F14 |
LOC = E14 |
LOC = Al4 |
LOC = D13 |
LOC = E13 |
LOC = B12 |
LocC = C12 |
LOC = E12 |
LOC = F12 |
LOC = G12 |
LOC = H12 |
LOC = D11 |
LOC = E11 |
LOC = E10 |
LOC = F10 |
LOC = F9 |
LOoC = G9 |
LOoC = A8 |
LoC = B8 |
LOC = A7 |
LOC = B7 |
LOC = B6 |
LoC = C6 |
LOC = E6 |
LOC = A5 |
LOC = B5 |
LOC = C5 |
LOC = B4 |
LOC = C4

Xilinx Embedded Design Kit (EDK)

IOSTANDARD = SSTL2_IT; # U4 DQ15

TOSTANDARD = SSTL2_TII;
IOSTANDARD = SSTL2_II;
TIOSTANDARD = SSTL2_II;
TOSTANDARD = SSTL2_TITI;
IOSTANDARD = SSTL2_TII;
IOSTANDARD = SSTL2_TII;
TIOSTANDARD = SSTL2_TII;
TIOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_TITI;
IOSTANDARD = SSTL2_TITI;
IOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_TII;
IOSTANDARD = SSTL2_TII;
TOSTANDARD = SSTL2_II; # U4 DQO
TIOSTANDARD = SSTL2_II; # U3 DQ15
TIOSTANDARD = SSTL2_TII;
IOSTANDARD = SSTL2_TII;
IOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_II;
TIOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_II;
TIOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_II;
IOSTANDARD = SSTL2_II;
TOSTANDARD = SSTL2_ITI;
TOSTANDARD = SSTL2_IT;
TOSTANDARD = SSTL2_II;
TOSTANDARD = SSTL2_II;
| IOSTANDARD = SSTL2_II; # U3 DQO

MT46V32M16 (32M x 16) DDR SDRAM Data Sheet

MicroBlaze OPB Double Data Rate (DDR) SDRAM Controller (v2.00b)
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SPI Serial Flash

Overview

The Spartan-3 Board for PCI Express includes a STMicroelectronics M25P40 4 Mb SPI serial
Flash, useful in a variety of applications, such as:

¢ Simple non-volatile data storage
e Storage for identifier codes, serial numbers, IP addresses, etc.
e Storage of MicroBlaze processor code that can be shadowed into DDR SDRAM.

Operation

The M25P40 is a 4 Mb (512K x 8) Serial Flash Memory, with advanced write protection
mechanisms, accessed by a high speed SPI-compatible bus.

The memory can be programmed 1 to 256 bytes at a time, using the Page Program
instruction. The memory is organized as 8 sectors, each containing 256 pages. Each page is
256 bytes wide. Thus, the whole memory can be viewed as consisting of 2048 pages, or
524,288 bytes. The whole memory can be erased using the Bulk Erase instruction, or a
sector at a time, using the Sector Erase instruction.

On the Spartan-3 Board for PCI Express, the SPI Serial Flash signals are placed in Banks 2
and 3. These banks have an adjustable I/O voltage to add flexibility to the EXP connector.
Therefore, the FPGA 1/0 voltage could be either 2.5V or 3.3V, depending on the setting of
JP5. Voltage translator buffers are used to enable the 3.3V serial flash to connect to the
FPGA. The SPROM_EN signal turns on these translator buffers. If the design uses the serial
flash, this signal must be asserted.

The SPI Serial Flash can be programmed directly by the FPGA using MicroBlaze™ or
PicoBlaze™. The serial flash pins can also be accessed through connector J6. This is
compatible with the Xilinx XSPI programming utility (see XAPP445). To enable serial flash
programming via the J6 JTAG connector, the FPGA must drive the SPROM_ENABLE pin
(K6) from the FPGA to a logic level low. When SPROM_ENABLE is driven high, the FPGA
has access to the Serial Flash interface. Figure 10-1 shows the Serial Flash connection
options.
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SPROM_DIN
SPROM_DOUT_ | Serial
FPGA SPROM_CLK _| Flash
SPROM_CS# | Memory

SPROM_ENABLE_1

J6

TDI >
JTAG |« TDO Serial
Connector TCLK > Flash
TMS . Memory

SPROM_ENABLE_0

Figure 10-1: Serial Flash Interfaces

Connections
A UCF example of the SPI Serial Flash is shown below.
#om==——————————————————————————————————————————===
# SPI PROM - U33
#:::::::::::::::::::::::::::::::::::::::::::::::::

# TIOSTANDARD depends on JP5 jumper selection except "SPROM_EN"

Net SPROM_DIN LOC = P19 | IOSTANDARD = LVCMOS25/33;
Net SPROM_DOUT LOC = M22 | IOSTANDARD = LVCMOS25/33;
Net SPROM_EN LOC = K6 | IOSTANDARD = LVCMOS33;

Net SPROM_CSn LOC = P23 | IOSTANDARD = LVCMOS25/33;
Net SPROM_CLK LOC = M21 | IOSTANDARD = LVCMOS25/33;

Related Resources
Click on the following links to download the desired supporting documentation.
STMicro M25P40 datasheet
Xilinx Application Note XAPP445
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FPGA Configuration

Overview

The Spartan-3 Starter Kit Board for PCI-Express supports two FPGA configuration
options:

¢ Download FPGA designs directly to the Spartan-3 FPGA via JTAG, using the
download cable interface.

e Program the on-board 8 Mb Xilinx XCFO8P parallel Platform Flash PROM, then
configure the FPGA from the image stored in the Platform Flash PROM using either
Master Serial or Master SelectMAP (Parallel) modes.

The configuration mode jumpers determine which configuration mode the FPGA uses
when power is first applied, or whenever the PROG button is pressed. The DONE pin LED
lights when the FPGA successfully finishes configuration. Pressing the PROG button
forces the FPGA to restart its configuration process.

The JTAG download cable interface supports the Xilinx USB-JTAG and the Parallel Cable
IV. Xilinx Parallel Cable III or Memec IJC-x cables are not supported. This interface also
provides in-system programming for the on-board Platform Flash PROM. This interface is
accessed through connector socket J2.

Note: Do not confuse the J2 socket with the Serial Flash programming socket (J6), which is
identical.

The 4 Mb Xilinx Platform Flash PROM provides easy, JTAG-programmable configuration
storage for the FPGA. The FPGA configures from the Platform Flash using either Master
Serial or Master SelectMAP modes.
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Operation

Configuration Mode jumpers

As shown in Table 11-1, the JP3 jumper block settings control the FPGA configuration
mode. Inserting a jumper grounds the associated mode pin. Insert or remove individual
jumpers to select the FPGA configuration mode and associated configuration source.

Table 11-1: Configuration Mode Jumper Settings

. . Mode Pins FPGA Configuration .
Configuration Mode M2:M1:MO Image Source Jumper Settings
JTAG 1:1:1 J6 programming M1 installed

socket
Master Serial 0:0:0 Platform flash in serial | M0, M1, M2
mode (DO only) installed
Master SelectM AP 0:1:1 Platform flash in M2 installed
parallel mode
(D[07]used)

PROG Switch

SW1 causes a toggling of the PROG signal on the FPGA, which forces a reconfiguration
based on the current setting of the Mode jumpers.

DONE LED

D14 is the DONE LED. If the FPGA successfully configures, then DONE is asserted, which
causes D14 to be lit. This is the only blue colored LED on the board.

Platform Flash Design Revisioning

With the XCFO8P Platform Flash, design revisioning is supported. The XC351000 FPGA
requires 3,223,488 bits to configure. However, the XCFO8P device has 8 Mbits of storage—
more than twice as much as required to hold a single XC351000 bitstream.

The Spartan-3 PCI Express board gives you access to the EN_EXT_SELn and
REV_SEL[1:0] pins through jumper block JP4. By creating a design-revisioned image
and adding jumpers to these pins, you can have two alternative FPGA images for the
board stored in the Platform Flash simultaneously.

Using the Platform Flash for User Storage

The Spartan-3 Board for PCI Express provides the necessary connections to allow you to
use the Platform Flash for user storage (as discussed in XAPP694).

Jumper J4 makes the connection between PROM_CE# and FPGA_DONE. Under typical
PROM operation, this jumper should be installed. However, to exercise the technique
discussed in XAPP694, this jumper is removed.

This board also provides signals FPGA_PROM_READ, FPGA_to_PROM_CCLK, and
FPGA_to_PROM_CE#, also used when implemented as described in XAPP694.
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Reprogramming Platform Flash from the FPGA

Connections

The Spartan-3 Board for PCI Express provides connections between FPGA 1/Os and the
JTAG chain. This makes possible the creation of a design (like MicroBlaze) to reprogram
the Platform Flash PROM from the FPGA (see XAPP058). These signals include
FPGA_to_PROM, FPGA_TDI_to_PROM, FPGA_TCK_to_PROM, FPGA_TMS_to_PROM, and

PROM_TDO_to_FPGA.

A UCF example listed below.

$=========================—========================
# Platform Flash PROM Config (JTAG) - U24
$o======—===========================================
Net FPGA_to_PROM LOC = AAl10Q TIOSTANDARD

Net FPGA_TDI_to_PROM LOC = W12

Net FPGA_TCK_to_PROM LOC =

Net FPGA_TMS_to_PROM LOC = W13
Net PROM_TDO_to_FPGA LOC = ABI10

# IOSTANDARD depends on JP5 j
Net FPGA_PROM_READ LOC =

|

| IOSTANDARD
Y13 | IOSTANDARD

| IOSTANDARD

| IOSTANDARD

umper selection
R20 | IOSTANDARD

Net FPGA_to_PROM_CCLK LOC = AB10 | IOSTANDARD
Net FPGA_to_PROM_CE LOC = AC25 | IOSTANDARD

Related Resources

Click the links below to download related documentation.

Xilinx Platform Flash datasheet
Xilinx Application Note XAPP694
Xilinx Application Note XAPP058

LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;
LVCMOS25;

LVCMOS25/33;
LVCMOS25/33;
LVCMOS25/33;
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Power Supplies

Overview

The Spartan-3 Board for PCI Express provides complete and stable power for all
components on the board as well as the EXP expansion connectors. The board can be
powered from multiple sources, such as:

e 3.3V PCI Express edge connector
e 5V ATX power supply disk drive socket (supply not provided in the Starter Kit)
e 5V barrel jack (supply not provided in the Starter Kit)

The input source is selected by the position of a fuse on the board.

Input Power Regulations

Several power rails are regulated based on the input power.

5V to 3.3V Regulation

A PTH050101W DC/DC switching module provides 5V to 3.3V conversion when either
the disk drive or barrel jack is used to provide 5V input power. The PTH050101W is
capable of producing 15A of output voltage. A TPS3828 provides input voltage tracking.

If a barrel jack is used, then SW6 allows the user to switch power on and off without
unplugging the supply.

3.3V is used for the I/O voltage on the FPGA, source voltage for EXP, the Video DAC, the
SPI Serial Flash, the clocks oscillators, RS-232, LEDs, switches, and PX1011A PHY VDD1.

3.3V to 2.5V Regulation

A PTHO03000W DC/DC switching module provides 3.3V to 2.5V conversion with a
maximum output of 6A.

2.5V is used for the I/O voltage on the FPGA, source voltage for EXP, the DDR, Platform
Flash I/O, the JTAG chain, and PX1011A PHY VDD2.

3.3V to 1.2V Regulation

A PTHO03000W DC/DC switching module provides 3.3V to 1.2V conversion with a
maximum output of 6A.

1.2V is used for the FPGA internal voltage and the PX1011A PHY VDDA4.
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2.5V to 1.8V Regulation

A TPS72501 DC/DC linear regulator provides 2.5V to 1.8V conversion with a maximum
output of 1A.

1.8V is used for the Platform Flash internal voltage.

1.25V Regulation

1.25V is needed for the PX1011A PHY reference voltage, the DDR reference voltage, and
the PHY and DDR termination tracking voltage.

The TPS736125 linear regulator produces the 1.25V PHY reference voltage from 2.5V.

The TPS51100 produces both the 1.25V reference for the DDR as well as the 1.25V
termination tracking voltage for both the PHY and the DDR. The TPS51100 has a 2.5V
source input and a 5V reference input. Figure 12-1 is a diagram of the SSTL2 termination.

TPS51100
Termination
Regulator
+1.25V_TT
§ 50 ohm ;50 ohm
Spartan-3/Spartan-3E PX1011A
FPGA PHY
e VWV T
25 ohm
Tx /\/\/\/_ Rx
ssTi 11 2o-onm

Figure 12-1: SSTL2 Termination Diagram

5V to 3.3V Regulation

A TPS60131 boost regulator provides 5V from 3.3V. This is necessary in the scenario that
the PCI Express edge connector is the source voltage.

This 5V is used as a reference to the termination tracking voltage regulator. It is also used
as a source voltage for the POWER GOOD LEDs.

Voltage Supervision

The TPS3126 and TPS3307 devices provide voltage supervision for the board. 1.2V, 1.8V,
2.5V, and 3.3V are monitored. When all of these supplies have regulated properly, the
PROG signal to the FPGA is released such that configuration can begin. Pressing SW1
causes a reset on the TPS3126 supervisor, which in turn causes PROG to be toggled causing
a reconfiguration.
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Operation

When power is properly applied to the board, the following POWER GOOD LED:s are lit:
e Di12for1.2V

e D15 for 1.25V Termination Voltage

e D11 for 2.5V

e D13 for 3.3V

PCI Express Edge Connector as Source
1. Place the fuse in socket F2.
Do NOT place a separate fuse in F1 as it may damage the board.
Plug the board into the PC.
When power is applied to the PC, power will immediately be distributed to the board.

Disk Drive Connector as Source
1. Place the fuse in socket F1.
Do NOT place a separate fuse in F2 as it may damage the board.
Plug the board into the PC.

Plug in a spare disk drive connector to socket J1 on the board.

When power is applied to the PC, power will immediately be distributed to the board.

Barrel Jack as Source

This mode is intended for benchtop operation only. This is useful for programming the
PROM or working on a non-PCI Express design.

1. Place the fuse in socket F1.
Do NOT place a separate fuse in F2 as it may damage the board.

Insert a 5V source into the barrel jack.

Move the power switch to the ON position.

Related Resources

Click the link below to download related documentation.

TI Power References
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Appendix A

Example User Constraints File (UCF)

o
o o
# Xilinx Technology : Spartan-3

# Part : XC3S1000

# Package : FG676

# Speed Grade : -4

o o
# Revision : 1.0 <Original Release>

# Date : 3/01/2006

# Project
$o=======———=========—=—=—=—=====—====—==—=—====—==========—====================

#*********************************************************************

*

# *
# DISCLAIMER: *
# Avnet, Inc. makes no warranty for the use of this code*
# or design. This code is provided "As Is". Avnet,Inc *
# assumes no responsibility for any errors, which may *
# appear in this code, nor does it make a commitment *
# to update the information contained herein. *
# Avnet, Inc specifically disclaims any implied *
# warranties of fitness for a particular purpose. *
#

#

R R b ik b b Sk R I R R Rk kR I R R Rk I ek bk bk I I R R Rk b S b Sk R I

HHHHE SRR AR HA RS R R R R
# User Constraints (Pinout, Placement, Etc.)
HHHF SRR R R R R R

#=================================================

# CLOCKS, SWITCHES, LEDS, RS323 (UART)

f==================—===================—============

Net CLK_50MHZ LOC = Al3 \ IOSTANDARD = LVCMOS25; # U20 - 50MHz OSC

Net CLK_SOCKET LOC = Bl4 | TOSTANDARD = LVCMOS25; # Ul0 - 3.3V OSC Socket

Net CLK_SMT LOC = Cl14 | TIOSTANDARD = LVCMOS25; # U26 - 3.3V 0OSC SMT

Net FPGA_RESETn LOC = F21 \ IOSTANDARD = LVCMOS25; # Push button Sw4

Net PUSH_BUTTON<0> LOC = N5 | TOSTANDARD = LVCMOS33; # SW3 - User PB1

Net PUSH_BUTTON<1> LOC = K22 \ IOSTANDARD = LVCMOS33; # SW2 - User PB2
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Net DIP_SW<0> LOC = F20 | IOSTANDARD = LVCMOS25; # SW5:1

Net DIP_SW<1> LOC = G19 | IOSTANDARD = LVCMOS25; # SW5:2

Net DIP_SW<2> LOC = B23 | IOSTANDARD = LVCMOS25; # SW5:3

Net DIP_SW<3> LOC = F11 | IOSTANDARD = LVCMOS25; # SW5:4

NET LED<0> LOC = H11 | IOSTANDARD = LVCMOS25; # LEDL

NET LED<1> LOC = C22 | IOSTANDARD = LVCMOS25;

NET LED<2> LOC = C23 | IOSTANDARD = LVCMOS25;

NET LED<3> LOC = N19 | IOSTANDARD = LVCMOS33;

NET LED<4> LOC = A22 | IOSTANDARD = LVCMOS25; # LED5

NET LED<5> LOC = A23 | IOSTANDARD = LVCMOS25;

NET LED<6> LOC = D16 | IOSTANDARD = LVCMOS25;

NET LED<7> LOC = E18 | IOSTANDARD = LVCMOS25; # LEDS8

Net UART_RX LOC = AAll | IOSTANDARD = LVCMOS25;

Net UART_TX LOC = ABll | IOSTANDARD = LVCMOS25;

# DDR SDRAM - U3 & U4

ff=================================================

# Net Rst_DQS_Div_in  LOC = D10 | IOSTANDARD = SSTL2_I; # For MIG

# Net Rst_DQS_Div_out LOC = C10 | IOSTANDARD = SSTL2_I; # For MIG

# Net DDR_A<13> LOC = F13 | IOSTANDARD = SSTL2_I; # NC

Net DDR_A<12> LOC = H15 | IOSTANDARD = SSTL2_I;

Net DDR_A<11> LOC = G15 | IOSTANDARD = SSTL2_I;

Net DDR_A<10> LOC = F16 | IOSTANDARD = SSTL2_I;

Net DDR_A<9> LOC = E16 | IOSTANDARD = SSTL2_I;

Net DDR_A<8> LOC = H16 | IOSTANDARD = SSTL2_I;

Net DDR_A<7> LOC = G16 | IOSTANDARD = SSTL2_I;

Net DDR_A<6> LOC = E17 | IOSTANDARD = SSTL2_I;

Net DDR_A<5> LOC = D17 | IOSTANDARD = SSTL2_I;

Net DDR_A<4> LOC = G17 | IOSTANDARD = SSTL2_I;

Net DDR_A<3> LOC = F17 | IOSTANDARD = SSTL2_I;

Net DDR_A<2> LOC = G18 | IOSTANDARD = SSTL2_I;

Net DDR_A<1> LOC = F18 | IOSTANDARD = SSTL2_I;

Net DDR_A<0> LOC = B19 | IOSTANDARD = SSTL2_I;

Net DDR_BA<1> LOC = Al9 | IOSTANDARD = SSTL2_I;

Net DDR_BA<0> LOC = E20 | IOSTANDARD = SSTL2_I;

Net DDR_CKE LOC = D20 | IOSTANDARD = SSTL2_I;

Net DDR_CSn LOC = B21 | IOSTANDARD = SSTL2_I;

Net DDR_RASn LOC = A21 | IOSTANDARD = SSTL2_I;

Net DDR_CASn LOC = D21 | IOSTANDARD = SSTL2_I;

Net DDR_WEn LOC = C21 | IOSTANDARD = SSTL2_I;

Net DDR_Clk<1> LOC = F15 | IOSTANDARD = SSTL2_I; # U4 CK

Net DDR_Clkn<1> LOC = E15 | IOSTANDARD = SSTL2_I; # U4 CK_N

Net DDR_C1lk<0> LOC = D7 | IOSTANDARD = SSTL2_I; # U3 CK

Net DDR_Clkn<0> LOC = E7 | IOSTANDARD = SSTL2_I; # U3 CK_N

Net DDR_CLK_FB_OUT LOC = B20 | IOSTANDARD = SSTL2_I;

Net DDR_CLK_FB_IN LOC = AD13 | IOSTANDARD = SSTL2_I;

Net DDR_DM<3> LOC = H14 | IOSTANDARD = SSTL2_I; # U4 UDM

Net DDR_DM<2> LOC = Al2 | IOSTANDARD = SSTL2_I; # U4 LDM

Net DDR_DM<1> LOC = H13 | IOSTANDARD = SSTL2_I; # U3 UDM

Net DDR_DM<0> LOC = D6 | IOSTANDARD = SSTL2_I; # U3 LDM

Net DDR_DQS<3> LOC = G13 | IOSTANDARD = SSTL2_II; # U4 UDQS

Net DDR_DQS<2> LOC = G11 | IOSTANDARD = SSTL2_II; # U4 LDQS

Net DDR_DQS<1> LOC = A6 | IOSTANDARD = SSTL2_II; # U3 UDQS

Net DDR_DQS<0> LOC = A3 | IOSTANDARD = SSTL2_II; # U3 LDQS
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Net DDR_D<31> LOC = B15 ‘ IOSTANDARD = SSTL2_II; # U4 DQ15
Net DDR_D<30> LOC = Al5 | IOSTANDARD = SSTL2_II;
Net DDR_D<29> LOC = G14 | IOSTANDARD = SSTL2_II;
Net DDR_D<28> LOC = F14 ‘ IOSTANDARD = SSTL2_TIT;
Net DDR_D<27> LOC = E14 | IOSTANDARD = SSTL2_II;
Net DDR_D<26> LOC = Al4 | IOSTANDARD = SSTL2_II;
Net DDR_D<25> LOC = D13 ‘ IOSTANDARD = SSTL2_TIT;
Net DDR_D<24> LOC = E13 | IOSTANDARD = SSTL2_II;
Net DDR_D<23> LOC = B12 | IOSTANDARD = SSTL2_II;
Net DDR_D<22> LOC = C12 ‘ IOSTANDARD = SSTL2_TIT;
Net DDR_D<21> LOC = E12 | IOSTANDARD = SSTL2_II;
Net DDR_D<20> LOC = F12 | IOSTANDARD = SSTL2_II;
Net DDR_D<19> LOC = G12 ‘ IOSTANDARD = SSTL2_TIT;
Net DDR_D<18> LOC = H12 | IOSTANDARD = SSTL2_II;
Net DDR_D<17> LOC = D11 | IOSTANDARD = SSTL2_II;
Net DDR_D<16> LOC = E11 | IOSTANDARD = SSTL2_II; # U4 DQO
Net DDR_D<15> LOC = E10 | IOSTANDARD = SSTL2_II; # U3 DQ15
Net DDR_D<14> LOC = F10 ‘ IOSTANDARD = SSTL2_TIT;
Net DDR_D<13> LOC = F9 | IOSTANDARD = SSTL2_II;
Net DDR_D<12> LOC = G9 | IOSTANDARD = SSTL2_II;
Net DDR_D<11> LOC = A8 ‘ IOSTANDARD = SSTL2_TIT;
Net DDR_D<10> LOC = B8 | IOSTANDARD = SSTL2_II;
Net DDR_D<9> LOC = A7 | IOSTANDARD = SSTL2_II;
Net DDR_D<8> LOC = B7 ‘ TIOSTANDARD = SSTL2_TIT;
Net DDR_D<7> LOC = B6 | IOSTANDARD = SSTL2_II;
Net DDR_D<6> LOC = C6 | IOSTANDARD = SSTL2_II;
Net DDR_D<5> LOC = E6 ‘ TIOSTANDARD = SSTL2_TIT;
Net DDR_D<4> LOC = A5 | IOSTANDARD = SSTL2_II;
Net DDR_D<3> LOC = B5 | IOSTANDARD = SSTL2_II;
Net DDR_D<2> LOC = C5 | IOSTANDARD = SSTL2_II;
Net DDR_D<1> LoC = B4 | IOSTANDARD = SSTL2_II;
Net DDR_D<0> LOC = C4 | TOSTANDARD = SSTL2_II; # U3 DQO
$o===========—=—======—=—=—=====—==—=====================
# Video DAC - U30
#=================================================
NET DAC_B<0> LOC = W15 | IOSTANDARD = LVCMOS25;
NET DAC_B<1> LOC = AAl13 | IOSTANDARD = LVCMOS25;
NET DAC_B<2> LOC = Y11 ‘ IOSTANDARD = LVCMOS25;
NET DAC_B<3> LOC = AB9 | IOSTANDARD = LVCMOS25;
NET DAC_B<4> LOC = AA9 | IOSTANDARD = LVCMOS25;
NET DAC_B<5> LOC = Y9 | IOSTANDARD = LVCMOS25;
NET DAC_B<6> LoC = Y8 | IOSTANDARD = LVCMOS25;
NET DAC_B<7> LOC = AB7 | IOSTANDARD = LVCMOS25;
NET DAC_G<0> LOC = AAl7 ‘ TIOSTANDARD = LVCMOS25;
NET 