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Overview

This package will integrate board support for the Nexys3 Spartan-6 FPGA Development Board into
Xilinx EDK tools. It includes board definition files for creating PLB-based MicroBlaze embedded
designs in the Base System Builder (BSB). It also includes cores for custom peripherals such as the
Digilent Usb-Epp interface, the 16MB Quad SPI Flash Memory and the 4-digit Seven-Segment
Interface. With these files the BSB can be used to create Platform Studio projects initialized with cores
that are properly configured to control the on-board peripherals. The currently supported cores are

outlined in Table 1.

TABLE 1. BSB SUPPORTED PERIPHERALS

Peripheral Peripheral name  Core name(s)  Notes
in BSB

User Reset BTNS is automatically assigned as the
system reset input

16 MB PSRAM Micron_RAM Xps_mch_emc Any combination of these memories can
be selected; a memory bus multiplexer

16-MB Parallel Numonyx_ PCM  xps_mch_emc 'esolves the shared buses;

PCM Digilent_quad_spi_if is a custom core;

, . _ . supports 1X, 2X and 4X modes

16MB SPI PCM in  Digilent_quad_spi quad_spi_if

Quad mode _if

8 User Switches Switches_8Bit XpS_gpio --

4 User Push Push_Buttons_4B xps_gpio BTNS (the center button) is automatically

Buttons it assigned as the system reset input

8 LED outputs LEDs_8Bit Xps_gpio --

UART

PS2 Keyboard or
Mouse interface
through USB

10/100/1000 Mbps
Ethernet PHY

10/100 Mbps
Ethernet PHY

Digilent Usb-Epp
interface
Seven-Segment
Decoder

RS232_Uart_1

PS2_Mouse_Key
board

Soft TEMAC

Ethernet MAC

Digilent_Usb_Epp

Ssg_Decoder_0

Xps_uartlite/xp
s_uart16550
Xps_ps2

xps_Il_temac

xps_ethernetlit
e

d_usb_epp_ds
tm
Ssg_decoder

BSB does not connect automatically the
interrupt outputs. It is recommended that
after the BSB is generated to connect
manually the Interrupt outputs to an
interrupt controller

Requires a license, otherwise will stop
functioning on the board after a period of
time

Currently only functions properly when
used at 10 Mbps, see below; exclusive to
Soft_ TEMAC

Custom core; DSTM transfer mode
support in future release

Supports individual digit blanking and
blinking, autoblank, variable refresh rate
and blink rate and individual segment data
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For additional information on using these cores, please refer to their PDF datasheets
Using the BSB Support Files

Use the BSB Support Files for PLB as a Project Peripheral Repository Search Path such as in the
example below:

1. Start Platform Studio and create a new project in Base System Builder. Choose PLB system in
the “Create New XPS Project Using BSB Wizard” window.

2. Click on the “Browse” button beside the “Set Project Peripheral Repository Search Path” box
and browse to the path containing the \lib subfolder from the BSB Support Files folder, then
press OK. The BSB window should look like in the figure below:

# Create New XPS Project Using BSB Wizard o

Mew Project

Project File | D:\Digilent\Projects\Nexys3\Nexys3_PLE_BSBlsystem.xmp

Select an Interconnect Type

| ) AXI System
AXIis an interface standard recently adopted by Xilinx as the standard interface used for all current and

future versions of Xilinx IP and tool flows. Details on AXI can be found in the AXI Reference Guide on
wilina, com,

@ PLBE System

PLE is the legacy bus standard used by ¥ilinx that supports current FPGA families, including Spartans and
Virtexg. PLB IP will not support newer FPGA families, so is not recommend for new designs that may
migrate to future FPGA families. Details on PLE can be found in the PLBv46 Interface Simplifications
document on xdlinx. com.

Select Existing .bsb Settings File(saved from previous session)

Browse ...

Set Project Peripheral Repository Search Path

(]:‘I,Digiler'|t‘l,anrd_Support_FiIes_EDKWexysS_BSE_SL.|pport_v_?._SWexysS_PLE_ESE_Support‘Jib )
o [Comer ]

Figure 1. BSB window with specifying the Peripheral Repository Search Path

Click OK. You should now be able to select the Digilent Nexys3 as your development board further in
the Board Selection window.

Using Interrupt for the Digilent Usb-Epp interface

EPP requests for the USB-EPP interface come from the USB port. If there is no answer in 100mS, the
PC application will signal a timeout. Therefore, it is recommended that Epp requests are handled with
an interrupt service routine instead of continuously polling the interface status.In order to use interrupt
service routines, the interrupt request signal for the Digilent USB-EPP has to be connected to either
an interrupt controller or the Microblaze processor interrupt input.
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This can be done in BSB in the “Peripheral Configuration” window. Click on the “Digilent_Usb_Epp”
peripheral and select “Use Interrupt” like is shown in Figure 2 below.

@ Base System Builder I. P
Welcome Board System Processor Peripheral Cache Summary

Peripheral Configuration

To add a peripheral, drag it from the "Available Peripherals™ to the processor peripheral list. To change a core parameter, dick on the peripheral.

Available Peripherals

Peripheral Marmes Processor 1 (MicroBlaze) Peripherals Select all
e Core Parameter
ETHERMET

DIP_Switches_8Bits
Core: xps_gpio
Dhgilent_QuadSPI_Cntlr

Core: quad _spi_if
Digilent_SevSeg_Disp
Core: ssg_decoder

mem_bus_mux_0
- Internal Peripherals
Imb_bram_if_cntlr
xps_bram_if_cntlr
xps_timebase_wdt

¥ps_timer o
Digilent_Usb_Epp
Core d ush_epp_dstm
( Use Interrupt ’

Ethernet_Lite
Core: xps_ethernetlite
LEDs_fBits
Core: xps_gpio
Figure 2. Connecting the interrupt output for the Digilent_Usb_Epp interface in Base System Builder.

In this case, BSB will automatically add an interrupt controller to the system and connect the Usb_Epp
interface interrupt output to the interrupt controller. The interrupt signal priority depends on what other
interrupt signals are used in the system.

It is also recommended to use interrupts for the PS2-HID interface if using a mouse, due to the
increased data rate of the mouse. BSB does support auto-connect for the PS2 interrupt signals, but
these sighals can be manually connected after the Base System is generated by using the System
Assembly view’s Ports tab.

Notes about the mem_bus_mux core:

In the “Peripheral Configuration” window, the “Available Peripherals” (left-side) pane contains a
peripheral names mem_bus_mux_0, with the core named mem_bus_mux. This core is used to split
and multiplex the address and data buses for the three memaories present in the system.

The core is automatically added to the Base System and does not have to be added by the user.
Adding the core to the system does not affect the system functionality.

Using the Parallel Flash:

In the “Cache Configuration” window, both the Micron_RAM (PSRAM) and the Numonyx_PCM
(Flash) memory appear as cacheable. Using caches is recommended because of the faster code
execution and data read/write.
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However, writing directly into the FLASH memory is not yet supported. If using caches, avoid
selecting the Numonyx_PCM for data cache memory.

The standard parallel Flash device on the Nexys3 is a 16Mbyte Micron Parallel PCM Flash. If the
board has a larger Flash device, the user must increase the Flash Memory address space in System
Assembly View after the Base System is generated. To do this:
1. In System Assembly View, click on the Adresses Tab and change the size of the
Numonyx_PCM memory to the approprlat ee Figure 3 below.
2. Click on the *

0 & %| o[ Businterfaces Addresses
Instance Base Name Base Addr High Address Size Bus Interface(s) Bus Mame Lock
-1 microblaze 0's Address Map

dimb_cntir C_BASEADDR 0x00000000 16K z SLMB dimb o
ilmb_cntir C_BASEADDR 0x00000000 16K z SLMB ilmb =]

md Ethernetlite C_BASEADDR 0x81000000 64K z SPLB mb_plb o

intime.op Switches_BBit C_ BASEADDR  (0x81400000 64K [=]SPLE mb_plb ]
Push_Buttons_4Bit C_BASEADDR 0x81420000 64K z SPLB mb_plb o
LEDs_8Bit C_BASEADDR 0x81440000 64K z SPLB mb_plb =]
xps_intc_0 C_BASEADDR  0x81800000 0x81B0FFFF [+| SPLE mb_plb ]
RS232_Uart_ 1 C_BASEADDR 0x84000000 0xB8400FFFF [+]SPLB mb_plb =]
mdm_0 C_BASEADDR 0x84400000 0xB440FFFF ; SPLB mb_plb o
Micron_RAM C_MEMO_BASE... 0x85000000 Ox85FFFFFF 16M [+]SPLB mb_plb =]
PS2_Mouse_Keyboard C_BASEADDR  (0xB6A00000 0x86A0FFFF 64K || SPLE mb_plb ]
Murmonyx PCM C_MEMO_BASE... 0x87000000 0x87FFFFFF 16M || SPLE mb_plb |
Ssg_Decoder 0 C_BASEADDR  OxCBA00000 0xCBADFFFF 64K || SPLE mb_plb o
Digilent_Ush_Epp C_BASEADDR  0xCBCO0DOO 0xCBCOFFFF 64K || SPLE mb_plb [
Digilent_quad_spi_if C_BASEADDR  0xCDG00000 0xCDBOFFFF 64K || SPLE mb_plb o

Figure 3. Changing the size of the Numonyx_PCM Flash memory

After increasing the address space size, it is necessary to regenerate the addresses. This is
due to the fact that each base address has to start from a value for which the least significant
number of bits that form the address space must be 0. For example, if the Numonyx_PCM size
increases to 64MB, the the current base address, 0x87000000 is incorrect, because only the
least significant 24 bits are 0. A correct address would be 0x8C000000, where the least
significant 26 bits are O.
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Notes about using the xps_ethernetlite core:

Currently, the Nexys3 onboard SMSC PHY functions with the Ethernetlite core only in 10Mbps mode
and only if global buffers are enabled for the RXCLK and TXCLK inputs.

For Spartan6 devices, this parameter is unsupported by Platform Studio. However, enabling the
global buffers can be done by modifying the .mhs file in Platform Studio:

a.

In the Project pane, double-click the sytem.msh file, as Figure 4 below shows:

@ Xilinx Platform Studio (EDK_C.61xd] - DADigilent\Projects\Mexys3\Mexys3_11

@ File Edit View Project Hardware Device Configuration Debug
OEE IR B M Br L

Project +0O 3 X L L _I'_ Bu
Platform féﬂ g Mamg
=1 Project Files [ ———— dl
[ ilr
0 ] : o m
IMPACT Command File: etc/download.cmd 2 o3 m
Implementation Options File: etc/fast_runtime.op T lrr
Bitgen Options File: etc/bitgen.ut [ T_l dl
=} EIf Files » ilr
microblaze_0 s M
= Project Options @ N
Device: xchshdbesg32d-3 9 m
Netlist: TopLewvel e XL

Figure 4. Opening the .mhs file in Platform Studio

b. After the .mhs file is opened, scroll down to the “BEGIN xps_ethernetlite” line. Insert after this

line the following parameter value: “PARAMETER C_INCLUDE_GLOBAL_BUFFERS =17, as
Figure 5 below shows:

m Studio (EDK_C.61xd) - D:\DigiIent\Prcjed:\Nexy:E\NexysE_13_2_PLB_BSB_US_ID_ZUIl\sysbemmp - [system.mhsz*]

View Project Hardware

JE Q| R B

+0O 8 X

: system.mhs

data\system.ucf

Command File: etc/download.cmd
ntation Options File: etc/fast_runtime.og
otions File: etc/bitgen.ut

blaze 0

ons

thskdBesg324-3
aplevel

ntation: XPS (¥flow])
L

el: BEHAVIORAL
mary

fR-

=

v
1

5

COIFFF |8

Device Configuration

Debug  Simulation  Window  Help
£ E
185 PARRMETER C_INTERRUPT PRESENT = O
186 BARAMETER C_I5_DUAL = 0
187 BARRLMETER HW WVER = 2.00.a
188 PARAMETER C_BASEADDR = 0x81400000
1839 PARAMETER C HIGHADDR = Ox8140ffff
180 BUS INTERFACE SPLE = mb plb
181 PCRT GPIC IO I = fpga O Push Buttons_4Bi
192 END
183
194 EBEGIN xzps_ethernetlirte
195 EARAMETER INSTANCE = Ethernet Lite
196 PARRMETER HW VER = 4.00.a
197 EARAMETER C_BASEADDR = 0x81000000
198 i i = bil
188 PARBMETER C INCLUDE GLOBAL BUFFERS = 1
200 BUS_ B SFLE = mb plb
201 PORT PHY tx clk = fpga 0 Ethermet Lite }
202 PCRT PHY rx clk = fpga 0 Ethernet Lite I
203 BORT PHY crs = fpga 0 Ethernet Lite PFHY
204 PORT PHY dv = fpga 0 Ethernet Lite PHY ¢

Figure 5. Enabling global buffers for Ethernet_Lite in the .mhs file

www.digilentinc.com

page 5 of 6

Copyright Digilent, Inc. All rights reserved. Other product and company names mentioned may be trademarks of their respective owners.



Nexys3 BSB Support Files for PLB-based Designs M
www.digilentinc.com

c. Save the system.mhs file (from the menu choos File->Save). Platform Studio will ask about
reloading the project, because the .mhs file has been changed. Answer either “Reload” or
“Always Reload”.

The PHY can be set in 10MBps mode by clearing the Speed Select bit (Bit 13) in the PHY’s Basic
Control Register. For details, please refer to the SMSC LAN8710A/LAN8710Ai datasheet.

Note that the Peripheral Test application generated by SDK by default sets the PHY speed to
100Mbps. Look to the demo applications on the Digilent website for an example how to set the
Ethernet PHY to 10MBps mode.

Using the xps_IlI_temac (Soft_ TEMAC) core

The Soft TEMAC core requires a license to run, although EDK offers an evaluation license which
allows the core to function on the board for a period of time. The core allows operation at 100Mbps
with the SMSC PHY.

Due to the size of the Spartan-6 FGPA device on the Nexys3 board, using the xps_Il_temac core core
may not allow all of the selected peripherals in the system to fit. It is recommended that peripherals
not used by the application be deselected.
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