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Abstract

This application note provides an introduction to Nucleus RTOS on the MicroBlaze™ processor
using Xilinx Platform Studio (XPS) tools and Mentor Graphics EDGE tools.

This document is a tutorial for building MicroBlaze hardware to run the Nucleus Real Time
Operating System, for configuring the BSP (Board Support Package) within XPS (Xilinx
Platform Studio), and for using EDGE features, such as the application debug.

The target board for this application note is the Xilinx Spartan™-3E Starter board.
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Included with this application note is one reference system:

o www.xilinx.com/bvdocs/appnotes/xapp1016.zip

This application note describes the procedure required to get started with Nucleus PLUS
RTOs. It provides the necessary tools and setup required to build and debug a Nucleus PLUS
based software application targeting the Xilinx MicroBlaze Embedded Processor.

The software requirements are:

e Mentor Graphics EDGE Tools Evaluation or fully Licensed version
e MicroBlaze Nucleus PLUS BSP

¢ Xilinx Platform Studio 9.1i with all service packs or later

e Xilinx ISE™ 9.1i with all service packs or later

e HyperTerminal or another terminal emulator

The Hardware requirements are:

e Xilinx Spartan™-3E Starter board
e RS232 Serial Cable
e Xilinx Parallel Cable 4 or USB Programming Cable

The design can be ported to any MicroBlaze-capable board.

Nucleus PLUS is a product of Accelerated Technology, a Mentor Graphics Division. Nucleus
PLUS is a real-time multitasking kernel. Approximately 95% of Nucleus PLUS is written in ANSI
C. This portion of PLUS is identical across all hardware platforms. Hardware dependent code
is limited to three assembly code files and one header file.

© 2007 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and further disclaimers are as listed at http://www.xilinx.com/legal.htm. PowerPC is
a trademark of IBM Inc. All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.

NOTICE OF DISCLAIMER: Xilinx is providing this design, code, or information "as is." By providing the design, code, or information as one possible implementation of this feature,
application, or standard, Xilinx makes no representation that this implementation is free from any claims of infringement. You are responsible for obtaining any rights you may
require for your implementation. Xilinx expressly disclaims any warranty whatsoever with respect to the adequacy of the implementation, including but not limited to any warranties
or representations that this implementation is free from claims of infringement and any implied warranties of merchantability or fitness for a particular purpose.
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System Specifics

Nucleus PLUS RTOS Characteristics

Some of the Nucleus PLUS RTOS characteristics are listed below.

e Small footprint

¢ High speed, multi-tasking kernel

e Scaleable hard real-time kernel

e Priority, pre-emptive scheduler

¢ Inter-task communication

¢ Inter-task synchronization

e memory management

¢ Dynamic creation and deletion of all objects

Nucleus PLUS RTOS Components

The main components of Nucleus PLUS are listed below.

¢ Common Services (CS)
e Initialization (IC)

e Thread Control (TC)

e Timer (TM)

¢ Mailbox (MB)

¢ Queue (QM)

e Pipe (PI)

e Semaphore (SM)

e Event Group (EV)

e Partition Memory (PM)

e Dynamic Memory (DM)
¢ Input/Output Driver (10)
e History (HI)

e Error (ER)

e License (LI)

e Release (RL)

Nucleus PLUS RTOS Architecture

Nucleus PLUS RTOS requires a periodic interrupt to provide time-oriented services such as
time-slicing, service call time outs, and application timers. The default setup for the timer
interrupt is set up on a 10 ms period.

The Nucleus RTOS is designed to be used as a C library. Nucleus services used inside the SW
application are extracted from the PLUS library and combined with the application objects to
produce the complete executable image. All files that access Nucleus PLUS services must
include the header file nucleus.h. The Application_lInitialize function is the starting point of
the user SW application.

Nucleus PLUS defines several standard data types in the include file nucleus.h. These data
types are guaranteed to remain common across platforms by assigning the appropriate basic
data type of the target C compiler. This allows PLUS to perform in an identical manner on
multiple platforms.
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Nucleus PLUS Integration in Xilinx EDK

As the use of Xilinx FPGAs in embedded systems grows, the need to facilitate the integration of
the RTOS Design Flow into the FPGA design cycles increases.

Xilinx provides the EDK (Embedded Developers Kit) Tools with an XPS (Xilinx Platform Studio)
user interface. The Embedded Development Kit (EDK) bundle is an integrated software solution
for designing embedded processing systems. This pre-configured kit includes the Platform
Studio tool suite (XPS) along with the documentation and IP that are required for designing
Xilinx Platform FPGAs with embedded PowerPC™ hard processor cores and MicroBlaze soft
processor cores, or both.

The Microprocessor Library Definition (MLD) Technology is used for auto-customization of
libraries and Board Support Package (BSPs). It is a data-driven process based on user
supplied configuration parameters. It supports the specification of specific HW requirements for
any SW services support which is a new data-driven capability that generates the RTOS BSP
tailored to the defined HW platform.

Xilinx EDK includes the device driver library definition for commercial RTOS, such as Nucleus.
Nucleus provides a device driver abstraction layer for EDK supported IP peripherals.

Based on the user specification, EDK (specifically LibGen Tools in XPS) generates a Nucleus
BSP corresponding to the hardware platform design.

Installing the Mentor Graphics EDGE Tools Overview

EDGE The Mentor Graphics Embedded Developers Graphical Environment (EDGE) Tools is a
Environment comprehensive embedded tools environment based on Eclipse.

and MicroBlaze EDGE provides specialized Perspectives such as the Project Perspective which is a fully
BSP featured project management solution, a builder with support for multiple tool chains, and

source control, including Debug Perspective.
This provides a fully featured debugger with kernel awareness tailored for embedded
applications, including Profiler Perspective, a feature rich source profile.

Getting the Nucleus PLUS BSP for MicroBlaze

The Nucleus BSP for MicroBlaze is provided by Mentor Graphics and it is available from Mentor
Graphics web site at:

http://www.mentor.com/products/embedded_software/cpu/lv_reg.cfm
Getting the EDGE Tools Evaluation Version for MicroBlaze

Mentor Graphics provides an evaluation version of the EDGE Tools for MicroBlaze which can
downloaded from the Mentor Graphics web site at:

http://www.mentor.com/products/embedded_software/development_tools/nuc_edge/evaluate.
cfm

Installing the EDGE Evaluation Version Tools and its License

Once the request for access to the EDGE Tools has been done, a confirmation E-mail which
includes a license.zip archive is sent. To install, use the following steps.

1. Extract the license.zip archive to a directory.

2. Copy demo_license.txt to the root directory of the downloaded and extracted EDGE
installation files.

3. Launch the EDGE Tools setup.exe installer and follow the instructions to install the EDGE
Tools.
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Installing the EDGE Environment and MicroBlaze BSP

An evaluation license is installed and configured by the EDGE installer.

When Nucleus EDGE is launched for the first time, the required tools (Xilinx GNU MicroBlaze
Toolset v9.1) must be enabled in Nucleus EDGE preferences.

Under the Windows Preferences menu, select Nucleus EDGE Builder Toolsets and enable
the appropriate check box. Confirm the setup by clicking OK.

Installing Nucleus PLUS BSP for MicroBlaze

The zip file, nucleus xilinx microblaze 1lv.zip, contains an auto installer of the
Nucleus PLUS BSP builder and the required Nucleus PLUS LV Library for MicroBlaze.

Unzip the File to a temporary directory and run the executable to install the Nucleus PLUS BSP
for MicroBlaze.

The Nucleus PLUS LV is a fully-functional version of the RTOS compiled into a library format
(rather than the normal source code distribution) with a single restriction — it will stop working
after 60 minutes, thus facilitating the evaluation of its full functionality.

With the purchase a full license of Nucleus PLUS from Mentor Graphics, the full source code
with no run time restriction is provided.

The LV of Nucleus PLUS RTOS is configured to execute from the off-chip SRAM or
SDRAM/DDR module.

Once a full license for the RTOS is available, it can be configured to run from any memory in the
system.

The LV of other Nucleus products provided with EDK 9.1i consists of fully functional product
compiled into a library format.

Nucleus products contain robust support of Xilinx MLD technology. With the Nucleus
evaluation, all configuration options within the Library/OS Parameters in the Software Platform
Settings dialog may not be functional. This restriction is removed when the full version is
purchased.
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Once the Nucleus PLUS LV BSP builder has been run, it will install the necessary Tools into the
\edk user repository\.

Figure 1 shows the layout of the created directories under:

\edk user repository\Nucleus\bsp\nucleus vl 15 a\

R ] cdl_user_repository
=20 Mucleus
=) bsp
=) nucleus_ w1l 15 &
i3 bin
i) data
H47) doc
-0 examples
H-T) src

X1016_01_091207

Figure 1: Nucleus PLUS LV BSP Directory Layout

Creating a Using the XPS Base System Builder to create the Embedded System
MicroBlaze The FPGA based Embedded System consists of the following HW Peripherals:.

System to run
Nucleus RTOS

MicroBlaze processor with 8 Kbyte instruction and data caches

8-KB Local on-chip memory (LMB) shared between the instructions and data sides of the
MicroBlaze processor

An OPB MCH controller for the on-board DDR SDRAM

An OPB EMC controller for the on-board flash memory

An OPB timer

An OPB UART as input/output user interface

An OPB interrupt controller

An OPB MDM with an FSL connection to MicroBlaze for the system debug

To design the above system with EDK, the Base System Builder of XPS is used as described
by Figure 4 through Figure 17.

Figure 4 shows how to launch the BSB Wizard.
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When XPS is first launched, click on OK in Figure 2 to launch the BSB.

If XPS is already open, select File from the XPS menu, then New Project to launch the BSB
Wizard.

Xilinx Platform Studio - no project opened :-.[lil_?.latfn rm Studio]]

File Edit W“iew Project Hardware Software Device Configuration Debug  Simulation  window  Help

PR DL RRN BB ER BRI DA EHL P ARy

Project Information Area x

Eoiec:t |Applications |IPCatalog | Showr

Eelect desired text for maere information

= Xilinx Platform Studio

Create new or open exizting project

by H p - H
LAY i Baze System Buillder wizard [recommended):
BSB @©

E (2 Blank %P5 project
E (2 Dpen arecent project

| Eroweze for More Projects...

Browsze installed EDK examples [projects] here

[ ok, ][ Carcel ][ Help

£ Generating the hardware bitstream

=& Initializing FPGA on-chip memory with
embedded software

X1016_02_091207

Figure 2: Launching the BSB Wizard

Figure 3 shows how to start the design using the BSB Wizard.

w5 Create New XPS5 Project using BSB Wizard

Mew project

Froject file
| oo

Advanced options [optional: F1 for help]

[] Set Project Perpheral Repozitonies

| | Browse

] J [ Cancel

X1016_03_091207

Figure 3: Starting the Nucleus PLUS HW Platform design using the BSB
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Figure 4 illustrates how to select the Spartan3E Starter Board as a target board.

% Base System Builder - Select Board

Select a target developrnent board:

Select board

&3 | would like to create a spstem for the following development board

Board vendor | Xilins |
Board name: ?_-S_Dartan-SE Starter Board vi
Board revizion: | ] vi

Muote: Wizt the wendor website for additional board zupport matenals.

wandor's Website Contact |nfo

Download Third Party Board Definition Files

3 | would like to create a system for a custom board

Board deszcription

E Spartan-3E Starter Eit Board utilizes Xilin: Spartan-3E *<C35500E-4FG 320 dewice. The board
|includes 2 RS 232 zerial ports, 4 DIF switches, 4 push buttons, 8 LED=, YWGEA port, character
LCD dizplay, PS5/2 port, push button ratary encoder, Sl analog to digital converter, SP1 digital
to analog conwerter, 107100 Ethernet port, 2B SPI flash, 16 MEB of parallel HOF flazh and B4
ME DDR SDRARM. Puzh button South[RESET] iz used az system rezet.

[ < Back ] [ Mext = ] [ Cancel

X1016_04_091207

Figure 4: Spartan-3E Starter Board Selection in the BSB Wizard
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Creating a MicroBlaze System to run Nucleus RTOS

Figure 5 shows how to configure the MicroBlaze processors and some of the system features.

Micro3laze
System wide zetlings

Reference clock frequency:

Reset polarity:

Proceszor configuration
Debug I/F

& On-chip HA debug madule
{0 HMD with 554 debug stub
2 Ma debug

Cache zetup

Enable

[1 Enable floating point unit [FFLU

Proceszor-Bus clock frequency:

8000w MHz

% Base System Builder - Configure MicroBlaze

Local rmemong

Data and Instruction:
[U=e BRARM]

[ <Back ||  Mews> | |

Cancel

Figure 5: Setting up the MicroBlaze Soft Processor

X1016_05_091207
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Figure 6 shows how to select the OPB UART Lite peripheral and setup its parameters.

< Base System Builder - Configure 10 Interfaces (1 of 3)

The fallowing external memory and 10 devices were found on vour board:
Hiline Spartan-3E Starter Board Bevizion D

Fleaze zelect the |0 devices which vou would like to uze:

10 devices
rsEsEbEE __D ata Shest
Peripheral: [OPB UARTLITE ]

Baudrate [bits

per zeconds]; i@i
D ata bits: |é ]
Farity: |_NEI NE_V-'

[] RS232 DTE

Drata Shest

LED=_2Rit
2 rme [rata Sheet

[ < Back ] [ Mext = ] [ Cancel ]

X1016_06_091207

Figure 6: OPB UART Lite Selection and Setup
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Figure 7 illustrates how to select the OPB EMC to interface to the flash memory.

= Base System Builder - Configure 10 Interfaces (2 of 3)

The following external memong and 10 devices were found on your board:
Filine Spartan-2E Starter Board Revizion [

Pleaze zelect the |0 devices which pou would like to use:

10 devices

DIF_Switches_ 4Bit
] _awitches 4B [Data Sheet

Bt 4Bt
Flruonsab! Data Sheet

FLASH 1Bk =2
=IOk

Feripheral:

SPI_FLASH
O - Data Sheet

% Back ] [ [ext = ] [ Cancel

X1016_07_091207

Figure 7: OPB EMC Selection
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Figure 8 shows how to select the MCH OPB DDR peripheral to interface to the DDR SDRAM
Memory.

~» Base System Builder - Configure 10 Interfaces {3 of 3)

The following edternal memaory and 10 devices were found on your board:
Hiline Spartan-3E Starter Board Bewvizion D

Fleaze zelect the |0 devices which vou would ke to uze;

10 devices

DDR_SDR&M_32Mx18
Peripheral: | MCH OFB DDR B

Ethi b kAT
O S Data Sheet

Maote

< Back ] [ Mext > ] [ Cancel

X1016_08_091207

Figure 8: MCH OPB DDR Controller Selection
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Figure 9 shows how to add the OPB Timer to the system.

Base System Builder - Add Internal Peripherals {1 of 1)

Audd other peripheralz that do not interact with off-chip components, Use the
"Add Peripheral'! button to select from the lizt of available peripherals.

IF wou do not wizh to add any non-10 penpheralz, click the "Mest"" button.

Add Peripheral...

Peripheralz

2 Add Peripheral

[ < Back ] L Mext = .] [ Cancel

X1016_09_091207

Figure 9: Adding the OPB Timer to the System
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Figure 10 shows how to configure the OPB timer.

% Base System Builder - Add Internal Peripherals (1 of 1)

Add ather peripherals that do hot inkeract with off-chip components. Use the
“add Peripheral'’ button ta zelect from the lizt of available peripherals.

If pou do not wizh to add ane non-l 0 peripherals, click the "MNest' buttorn,

Ferpherals

opb timer_1
Fenpheral: OPE TIMER

Counter bit width: [z =

Timer mode

() Twao timers are present

(*) One timer iz present

Add Penpheral...

|

¢ Back l [ Mext > ]

’ Cancel

Figure 10: Configuring the OPB Timer

Figure 11 shows how to setup the MicroBlaze caches.

X1016_10_091207

A Cache Size of any allowed value can be selected depending on the SW Application needs

and the available BRAM resources in the target FPGA.

Cache zetup

Flease zelect a cache size for instruction and data. The cache iz implemented uzing block Rk
[BRAM] rezources on the FPGA.

Instruction Cache (ICache] Size: IR

[rata Cache [DCache] Size:

Select the memory peripherals you would like to cache:
ICache: DCache:

Cacheable Memaries:
DOR_SDR&M_32Mx16

X1016_11_091207

Figure 11: Configuring the MicroBlaze Caches
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Creating a MicroBlaze System to run Nucleus RTOS

Figure 12 shows the BSB generated system.

~w Base System Builder - System Created

Below iz a summary of the systern pou have created. Please review the information below. [ it =
cormect, hit <Generates to enter the infarmation into the <PS data baze and generate the spztem files

| Processzor Microblaze
| Syztem clock frequency: 50000000 MHz
Debug interface: On-Chip HWwW Debug Module
| On Chip Memory . 8 KB
| Total OF Chip Memory : 64 MEB
-DDR_SDRAM_32Mx16 = B4 ME

editing features of PS5,

opb_intc opb_intc_0

Othenawize return to the previous page to make cornections.

The addrezs maps below have been automatically azzsigned. You can modify them uzing the

'OFPB Bus : OPB_VY20 Inst. name: mb_oph Attached Components:

'Core Mame Instance Mame Base Addr High Addr
opb_rmdm debug_module 47 400000 Ox4140FFFF
opb_uartlite RS232_DCE O=40800000 0=4050FFFF
mch_opb_ddr DDR_SDRAM_32M«1E 044000000 0=47FFFFFF
opb_tirmer opb_timer_1 0471 C00000 0=41COFFFF
. 0=41200000 0=4120FFFF

'Core Hame

Irnb_brarn_if_crt

'LMB Buz : LMB ¥10 Inst. name: dimb

LMB Bus : LMB_¥10 Inst. name: ilmb Attached Components:

Instance Hame Basze Addr
ilrb_critle O=00000000

Attached Components:

High Addr
0=000071FFF

Core Hame Inztance Mame Baszse Addr High Addr
{Irb_brarr_if_crtl dimb_cntlr O=00000000 O=00001FFF
< Back ] I Generate ] [ Cancel

X1016_12_091207

Figure 12: BSB Generated System

Configuring the generated System in XPS

At this stage, the required HW design to run the Nucleus PLUS RTOS based applications SW
is almost finished. To decrease the download time of the SW application images via the JTAG
cable to the system main memory, an optional FSL (Fast Simplex Link) can be added to the

system. This FSL Link is a point to point connection between the MicroBlaze soft processor and
the OPB MDM peripheral.

XPS is used to add the download FSL Link and to customize some other features of the
MicroBlaze soft processor.

14
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This download feature is enabled in the MicroBlaze soft processor by adding a Slave FSL
interface to the core as shown by Figure 14.

Figure 13 shows how to customize the MicroBlaze soft core features using XPS.

To access this GUI, in the System Assembly view, double-click on the microblaze_0 processor
instance, then select Enable Barrel Shifter.

~ microblaze_0 : microblaze_v6_00_b

HOL = 2
Toggle Mames | | Datazhest | | Restore

Instructions | Exceptions | Cache | Debug | Intemuptand Reset | PYR | Buses |
Inztructions
Enable Barrel Shifter
Enable Floating Point Uit =l
e 1
Enable Integer Multiplier MUL32 ¥
Enable Integer Divider ]
Enable additional Machine Statuz Register Instructions
Enable Pattern Comparator
Optimization
Select implementation to aptimize area [with lawer instruction throughput)]

|. aK :] [ Cancel J

X1016_13_091207

Figure 13: Customizing MicroBlaze Core in XPS
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Figure 14 shows how to add the Slave FSL interface to the MicroBlaze soft core. In the same
GUI shown in Figure 13, select the Buses tab, and select 1 in the Number of FSL Links field.

% microblaze_0 : microblaze_wv6_00_hb

HOL 55 ]
Toogale Mames | | Datasheet | | Restore

| Instructions | Exceptions | Cache | Debug 'fllntenuptand Reset | FR |BUSES |

MicroBlaze

ICACHE FSL_OU
DCACHE_FSL_OU
SF5L

Murnber of FSL Links 1| S

[ ok ][ cance

X1016_14_091207

Figure 14: Adding an FSL Interface to the MicroBlaze Soft Core
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Figure 15 shows how to enable the Fast Download Link in the OPB MDM Core.
In the System Assembly view, double-click on the debug_module instance.
Check the Enable Fast Download Write Port.

« debug module : opb_mdm_v2 00_a

HOL T [ -]
Toggle Mames | | Datasheet | | Restare

User | System || Buses i

Al
Enable the UART Interface On OFB ]
LIART FIFD Width [8 vl
Enable Fast Download 'Wiite Port
Humber of MicroBlaze Debug Paorts =1 t_l

L Ok J [ Cancel

X1016_15_091207

Figure 15: Enabling the OPB MDM JTAG Fast Download Link
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Figure 16 shows how to add the FSL to the System.

In the IP Catalog tab, right click on Fast Simplex Link (FSL) Bus, then Add IP in the System
Assembly view.

Xilinx Platform Studio - C:/Embedded_World/Emb_Projects/MM-XAPPsfXAPP-GettingStartedWithNucleusXXAPP_MB_Nucleus_EDGE_Sys/syste)

[ File Edit View Project Hardware Software Device Configuration Debug Simulstion ‘Window Help
AN DR RMNBORN AR DA EHR (B b B h i % BRI &
4., Filkers
g h ; Il\-l'l aj@ Bus Interface (O Ports () Addieszes | Eye Filkers [Applied]

Bk B B L B Wame Bus Connection | IP Type IP Wersior
Description = IP er: () H < a microblaze E00b
[# Analog [H: < mh_oph opb_w20 1.10.c
= Bus B P imb mb_10 1.00.3

3 e | [ S iy Imb %10 1.00.3

3¢ Local Memary Bus [LMB] 1.0 1.00.a C gl :?f; V28 i fsl_hv20EI 310 g.a

¢ Orvchip Periphersl Bus [OFB) 2.0 110 » " Maa e i .
® Bus E:;dgzc 2l el - b hd [F: <2 aimd_ ok Imb_bram_if_cntlr 2.00.a
: E—i—%o— [H < i en Imb_bram_if_cntl 2.00.a
- Clock Contral — _bram_ i
- Cammurication High-Speed il i < dmb_biam bram_block. 1.00a
& Communication Law-5peed T < A5232 OCE aph_uartlite 1.00h
& Deb v [H: S FLASH I5ME opb_emec 200.a
] D;:g » & <200 50RAM F2TE mch_opb_ddr .00
[ General Purpase 10 ? # P opb lmer T oph_timer 1.00b
[ Intermu tCoEtmI 6 <P ooh inic_ opb_inte 1.00.c
B M i Block [H o FLASH I6E wil bue solf £ util_busz_split 1.00.a
H M::z:y Euoncl[nug[ [ > devol_inv util_vector_logic 1.00.a
& Prl i [H =& devek S0 ime util_vector_logic 1.00.a
[+ Peripheral Contraller 8 <2 o ek ime util_vector_logic 1.00.a
m P 2 [# <& dom_ dem_module 1.00b
® Hrocels;orl | [# <@ gem 7 dem_module 1.00.b
= Ti::r e [ w2 dom 2 derm_module 1.00b
- Uil

X1016_16_0912

Figure 16: Adding and FSL Link to the System

Figure 17 shows how to connect the added FSL Link to the MicroBlaze soft core slave FSL
interface and to the OPB MDM FSL master interface.

Xilinx Platform Studio IEmbedded World/Emb_Projects/MM-XAPPsIXAPP-GeitingStartedWithMucleus/XAPP_MB_MNucleus EDGE Sys/s:

[+ File Edit Wiew Project Hardware Software Device Configuration Debug indow  Help
A e iRRMNIPNBER iR HL iPes 3 8 & u X:BRig1
Filters
Praject | Applications | IPCatalog | g h ; r';I % @ Businterlface () Ports () Addresses | Ew Filters (Applied)
e B B L B M are Bus Connection [P Type 1P Version
Description = IP Ver: L (=) 8 myizrobiaze micioblaze B.00.b
[#-Analog (|} L +-DLME dimb ha
& Bus — ILMB imb v
7 Fast Simplex Link (FSL) Bus 2104 ~Dape mbooph (&
4 Local Memary Bus [LME] 1.0 1.008 : !SUFPS?_D ;n\b_DEDUbD o
- 3¢ Orechip Peripheral Bus (OPB) 2.0 110, : syl T
i Sl J o . MFSLO Ho Connectic ¥
- Clock Eognlrol o - ICACHE_FSL_IN No Connectic v
- Communication High-5peed IT"‘ :Z]E?,ESEE_FEQEDIET ED Ennnec:u :
& Communication Low-Speed "w_': i = Joonhec !(
&-Dabug W - DCACHE_FSL_OUT Mo Connectic %
- General Purposs 10 i
& Interupt Contiol [# 9@,0,0{7 opb_«20 1.10e
- Memory Black [ < i Imb_w10 1.00.a
- Memory Controller S o el 1.00a
&-PO [ < faf 20 O fzl w20 210.a
[#- Peripheral Contraller = ¢D:g;gﬁ_ma\’mb _ opb.mdm 2f0a
- Processor
- Reset Control ‘T_' Sl
- Timer o i :
& Utiity o b d [# < dlimi)_ et Irnb_brarn_if_cntlr 2.00.5
f'_% — | [ < gl Imb_bram_if_cntr 2.00.a
| - [#: < fmby_bram bram_block 1.00.a
f @+ H5232 DOE opb_uartlite 1.00b
Y" [ =+ FLASH 6MxE opb_emc 200.a
b4 [H o O0A S0FAM F2TE mch opb ddr - 1.00c
o |&@ oo fimer ¥ opb_timer 1.00.b
[H- <@ aph e O opb_intc 1.00c
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Figure 17: Making the FSL Connections for JTAG Fast Download
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Implementing the Design in XPS

In XPS, select Device Configuration — Update Bitstream to generate the download.bit
bitstream.

This FPGA Bitstream version has the auto-generated TestApp_Memory Standalone SW
Application Executable as an initialization file embedded inside the MicroBlaze LMB BRAM
memory. Upon FPGA configuration, this SW application is executed by the MicroBlaze
processor to test the SDRAM DDR memory on the S3E starter kit.

Start a HyperTerminal session with the following settings.
comi
Bits per second: 9600
Data bits: 8
Parity: none
Stop bits: 1
Flow control: none
Download the bitstream Device Configuration Download Bitstream.

The memory test output appears on the HyperTerminal as shown by Figure 18.

X Tera Term - COM1 VT
File Edit Setup Control Window  Help

— Entering main¢)» — e
tarting MemoryTest for DDR_SDRAM_32Mx16: =
Running 32-bit test.._PASSED?

Running 16-hit test...PASSED?

Running 8-hit test.. .PI’ISEED!

— Exiting main{}> ——

b
< >

X1016_18_091207

Figure 18: Running the TestApp_Memory on the S3E Starter Kit
Another bitstream version is generated. This version will include a simple BootLoop only as an
initialization file in the MicroBlaze LMB BRAM Memory.

Select the microblaze_0_bootloop application for block RAM initialization, and deselect the
TestApp_Memory application from the block RAM initialization.

Select Device Configuration — Update Bitstream to generate the download.bit.

Download the bitstream Device Configuration Download Bitstream.
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Configuring the
BSP in XPS

At this stage the HW Platform has been built and the BSP may be generated automatically
using the XPS Libgen and Mentor Graphics MLD based BSP builder previously installed into
the /edk _user repository/.

Setting up the MSS File

The first step in BSP generation process is to configure the BSP in the Microprocessor
Software Specification (MSS) file.

The XPS Software Platform Setting is the GUI used for configuring the Nucleus PLUS BSP for
the system.

To launch the Software Platform Setting, in XPS select Software — Software Platform
Setting.

Figure 19 shows the Software Platform Settings window. In the Processor Parameters sub-
window, set the MicroBlaze core clock frequency value to 50 MHz and select Nucleus PLUS as
the OS in the OS & Library Settings sub-window.

& Software Platform Settings

Processar Information

Processor Instance: | microblaze_0 |

|Software Platfarm | Froceszor Seftings
|05 and Libraries CPU Driver: cpu w CPL Driver Yersion: | 101 a ||
Diivers Processor Parameters:
;-N ame Current Y alue Default ' alue Type Deszcription
[=- microblaze_0
CORE_CLOCK_FREQ_HZ 50000000 100000000 int Core Clock Frequency in Hz |
smdstub_peripheral |debug_module + |hone peripheral_instance Debug peripheral to be used with xmdstul
extra_compiler_flags -g -g shing Extra compiler flags uzed in BSP and libra
archiver mb-ar mb-ar shiing Archiver uzed to archive libraries for both |
compiler mb-gee mb-goc shiing Compiler uzed to compile both BSP/Librag
< =

05 & Library Settings

0s: nuclels v|  Versior: 1153 V

erzion Drescription

Download ThirdParty 05 & Library Definition Files here

[ 0k ] [ Cancel ] [ Help

X1016_19_091207

Figure 19: Core Clock Frequency Setup & RTOS Selection
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Select the OS and Libraries Tab, then configure the Nucleus BSP as shown in Figure 20.

In this window, Nucleus Library Services can be included or excluded according to the
Application needs. Template Projects and services Demos could also be requested at this
stage. By default, every Nucleus Library Service Demo Project is selected.

& Software Platform Settings

Frocessor Information
Processor Instance: |.,T‘°,'9‘?‘?E§—,“, Z|
Software Platform i
05 and Libraries Configuration for 0% nucleus w1.15.a
Drivers MName Current Y alue Drefault i alue Tppe Drescription 2 i
[#-Nucleus ME | true W[ tiue boal Mucleus ME | Lonhgurahion Uphons
# Nucleus FILE true + |tue boal Mucleus File Canfiguration Options
# MNucleus SHELL true  |tiue baol Mucleus Shell Configuration Options
[#- Serial Driver true W | tue bioal Serial Driver Configuration Options
= Nucleus PLUS true  |tiue bool Mucleus PLUS Configuration Options
- Interupt Latency Test falze  |falze baol Mucleus PLUS Interupt latency timing suppart.
AP Timing Test falee w |falze bool Mucleus PLUS &PI0s Timing support.
 Enable D Cache trug  [tue boal Enable Data Cache. i
Enable | Cache trug [t boal Enable Instuction Cache.
- POSI Suppoit falze W |falze bool Enable Mucleus POS1< suppart.
Profiler Support false  [false baol Enable Nucleus Profiler support. |
FPLU Support false w |falze bool Enable Floating Point Unit zuppart. ] |
< | & |
Configuration for Libraries
|
[ 0K l [ Cancel ] [ Help

X1016_20_091207

Figure 20: Nucleus PLUS BSP Configuration
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Figure 21 shows how to set up the Serial Driver.

oftware Platform Settings

Processar Information

05 and Libraries
Dirivers

Saftware Platform

Caonfiguration for 05:  nucleus +1.15.a

Mame Current ¥ alue Detault Value Type Description i)

I+ MUZIELE BHAFIA HS e | ie ool UCIEUS AIHAFLA HE LORNGULANoN U ptons

- Ethermet Driver falze o [true baal Ethernet Driver Configuration Options

- Nucleus WwebS erv falee | tue bool Mucleus webSery Configuration Options

- Mucleus MET false  |tue bool MNucleus MET Configuration Options

- Nucleus FILE true | tue bool Nucleus File Configuration O ptions

- Mucleus SHELL true  |tue bool MNucleus Shell Configuration Options

=

| LUART IP R5232_DCE | Default peripheral_instance Select "Default'’ to use automatically selected | =
UART Bulffer Size 128 w128 LM UART TH/RX buffer size.
Baud Rate SE00 115200 enum UART baud rate.

[# Mucleus PLUS true  |true baal Mucleus PLUS Configuration Options |

#- Toolset Configuration true W tue biool Taolzet Configuration dl

Canfiguration far Libraries

i3 ][ Cancel H

X1016_21_091207

Figure 21: Nucleus PLUS Serial Drivers Configuration
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Figure 22 shows some of the Nucleus PLUS LV Library setup and features.

o Software Platform Settings

Processor Information

05 and Libraries
Dirivers

Configuration for 05:  nucleus ¥1.15.a

Narng

(SR ucleus PLUS
Interupt Latency Test
AP Timing Test
Enable D Cache
Enable | Cache
POSIx Suppart
Profiler Suppart
FPLU Support
ROM Support
HISR Stack Size
System Stack Size

Kle. Cerme Clnnliivn

Currert Value

Default Value

fe_________Rgiue

false:  lalse
false * false
true » tue

true ¥ true

falze  lalse
false * false
false  lalse
false * lalse
£055 4096
#058 4036

ey

Sliolon

Type
baal
baal
bool
bool
baal
bl
bool
bool
ool
ink

int
bl

Description ~

Enable Instuction Cache:

Enable Nucleus POS < suppart.
Enable Nucleus Profiler support.
Enable Flaating Paint Unit support.
Enable ROM support.

HISR stack size in number of bytes,
System Stack size in number of bytes.

Rt Shlan nmarnbinsbinn o bt o BEUHE mmbam - 20

igquration Optiohs
Mucleus PLUS Interrupt latency timing support
Mucleus PLUS APIIs Timing suppoit.

Enable D1ata Cache.

Configuration for Librares

(

(1] 4 l [ Cancel ] [ Help J

Figure 22: Nucleus PLUS Library Setup

X1016_22_091207

Click OK to save the configuration of the Nucleus PLUS LV BSP settings in the MSS file.

Generating the Nucleus PLUS LV Libraries and BSP

At this stage the Nucleus PLUS LV Libraries and BSP can be generated by running Libgen in

XPS from Software — Generate Libraries and BSPs.

XAPP1016 (v1.0) September 13, 2007
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Once LibGen is run, a Nucleus Source Code Configuration Wizard is launched automatically as

shown in Figure 23. Other Nucleus Services can be configured if they were selected during the
setup process.

) Nucleus Source Code Configuration Wizard 1.6

Welcome to the Nucleus Source Code
Configuration Wizard
Thig wizard will help you configure the Mucleus zource code products. [t will

make changes to the Nucleus source code in the following directaory. 1 this
directony iz not comect, pleaze change it

MOTE: Pleaze cloze the workspace and all files associated with the zource
code that you are about to configure.

Source Directory:  I0764<APP101 Bvmicrablaze_Dhnucleush,  Browse
NUCLEUS ] = de
Embedded RTOS

S TERTOE eom To continue, click Mest.
fembedded

< Back | Mext » | Cancel

X1016_23_091207

Figure 23: Nucleus Source Code Configuration Wizard

Click Next to reach the last screen of the BSP generation Wizard.
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Creating a
Nucleus Project
in EDGE

Once the Generate Libraries and BSPs step is completed in XPS, a nucleus folder is created
under the Processor Instance Name (microblaze 0) folder within the XPS Project
directory.

Figure 24 shows the hierarchy of the created folder.

Under the plus folder, an EDGE Template Project tailored to the associated XPS Project is
created. This Template Project can be used as a starting point for the SW Application
development process.

Folders
=l I2) microblaze_0

53 code

'uj obj
: Jproject
= xepi

) include ((E] demo.c
B b |ﬂ|ink_ram.ld
B ) lbsrc iplus_u:lemn:l.l:uat
= ) nucleus plus_l:lemn:l.mak
£3) corfig plus_demo, veproj
= 5 dema
H ) file
# ) net
,'i'l ouk
1) obj
=53 shell
# 17) websery
# [3) xprat
I3 Fal
15 File
i) hardware_drivers
3 hil
I lib
() net
I netdemo
I plus
I plus_spexific
& (5 shel
ﬂ targek_suppork
B () websery
# 15 =prot
1) Mucleus_BootLoader
L) prores
I3 synthesis
# [2) Testapp_Memaory
# [0) Testapp_Peripheral b

=

[+

H B H

#

X1016_24_091207

Figure 24: Nucleus PLUS Folder layout
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Building the SW Application in EDGE
The plus_demo EDGE project is used.

Launch the EDGE software, then select a Workspace for EDGE, if necessary, as shown in

Figure 25.

Workspace Launcher

Select a workspace

E DG E Development Tools

EDGE skores wour projects in a folder called a workspace,
Choose a workspace Folder to use For this session,

X

|| Browse.,,

[ ]Use this as the default and do not ask again

[ Ok, H Cancel ]

Graphics

X1016_25_091207

Figure 25: Launching EDGE and Specifying its Workspace
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Creating a Nucleus Project in EDGE

Import the plus_demo project to the EDGE Workspace as illustrated by Figure 26 and
Figure 27.

* EDGE Debug - EDGE

File Edi Mavigste Search Project Run Window Help
e TR A i B - 0-Q- i F i O
| % evcepebug | § ence projects

*&I}e‘bug i o | T b | e @ T T O[t9= vanables 33 watch

Mg 3

(S

2 Evpark...

& | Refresh

Command | [£1 Froblems 5% Buid consols |
6;‘;0};‘ 0 warnings, 0 infos -
Descr‘\‘ﬁt‘\“un éesuurce .In F‘ol‘d‘er
X1016_26_091207

Lacatic

Figure 26: Importing an existing EDGE Project into the Workspace — Step-1

Select
Create new projects from an archive file or directory. This does not copy the project inko the workspace. i E - 5 l

Select an import source:
@‘l Archive file

-,‘afcheckout Projects from CYS
[‘E’} codel|lab EDE for (MET Praoject
['cb} code|lab EDE For \MET Solution
; 5 i lspace
%External Features
%External Flug-ins and Fragments
IH_I_‘FiIe system

Elpreferences

[‘E} Source Files

EE,\.Team Project Set

X1016_27_091207

Figure 27: Importing an Existing EDGE Project into the Workspace — Step-2
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Creating a Nucleus Project in EDGE

Specify the plus_demo project directory to import into the Workspace as shown in

Figure 28 and Figure 29.

Projects:

Import Projects /
Select a directory to search For existing Eclipse projects, |f y .-_"

-

(® select root directory: | | [ Brawse... ]

() select archive file: |

| Browse,

Browse For Folder

Select root directory of the projects to import:

- 245 nucleus
i 123 config
=) demo
P £ file
: ) net
H ; u_i'l out
«ofm
- E5) shell =
: #-{5) websery
i 1) docs
) Fal

|3

13 file
L) hardware_drivers
@
-~ b v

Folder: I plus |

Make Mew Folder

X1016_28_091207

Figure 28: Specifying the plus_demo Project Directory — Step-1

Import Projects Fnt
Select a directory to search for existing Eclipse projects. U
-
(%) Select raot direckary: | CHRAPP1016YRAPP 101 &Ymicroblaze_0ynucleus)demalplus | L Erowse. .. ]
() select archive File: | | Browse,,
Projects:

Select all
Deselect Al

plus_demao

Hlext = [ Finish ] [ Cancel ]

X1016_29_091207

Figure 29: Specifying the plus_demo Project Directory — Step-2
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Click Finish.
At this stage the Project can be built in EDGE as shown by Figure 30.

= 0|/ € demo.c &2 [8] int.s

El & Vi /% Nucleus PLUS Demonstration With Serial Input/Outpuc */
Tew 3
Go Inkto /* Include necessary library files. */
Open in Mew Window include <stdio.h>
| link_rarn include <string.h>
| plus df  BEICoRY linclude <stdlib.h>
- 1= plus_demo Fliinclude <stdarg.h>
¥ Delete
Move /* Include necessary Nucleus FLUS files. )
Hlinclude "plus/nucleus.h"
Rename
g Impart... /% Defines for MNucleus Plus Demonstration */
a #iftndef SERIAL IO
g Expart... —

Eiwild Project
| Refresh

Close Project

B Command E2 |
=

or plus_demo

B9

Run As

Debug As

Team

Compare ‘With

Restore from Local History, ..

(,',ﬂ Show Tool Settings
] Clean Project

plus_de (£33 Build Configurations k

- v v v

Properties
X1016_30_091207

Figure 30: Building the plus_demo Project in EDGE

Downloading Nucleus PLUS Applications to the HW target using XMD

At this stage the Nucleus PLUS SW image can be downloaded to the HW target to test the
system functionality.

XMD (Xilinx Microprocessor Debugger) can be used to download the SW image to the SDRAM
DDR memory on the Spartan-3E Starter Kit.

XMD is a tool that facilitates program debugging and system verification using the PowerPC™
405GP (Virtex-11 Pro & Virtex-4) or MicroBlaze microprocessors. Use XMD to debug programs
running on a hardware board, Cycle-Accurate Instruction Set Simulator (ISS), or on a
MicroBlaze Cycle-Accurate Virtual Platform (VP) system.

XMD provides a Tool Command Language (Tcl) interface which can be used for command line
control and debugging of the target, as well as for running complex verification test scripts to
directly test a complete system.

XMD supports GNU Debugger (GDB) Remote TCP protocol to control debugging of a target.

Some graphical debuggers use this interface for debugging, including PowerPC and
MicroBlaze GDB (powerpc-eabi-gdb and mb-gdb), the Platform Studio Software Development
Kit (SDK), and EDK Eclipse-based Software IDE.

Mentor Graphics EDGE Debugger also uses this protocol.

In either case, the debugger connects to XMD running on the same computer or on a remote
computer on the network.

The FPGA has been previously configured with the Embedded System designed earlier in
XPS.
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Creating a Nucleus Project in EDGE

To connect to the HW Target, the XMD Debug Options must be set up first.

From XPS menu, click Debug — XMD Debug Options. This will open up the XDM Debug
Options setup Window.

Select Hardware as the Connector Type as shown by Figure 31, then click OK.

« XMD Debug Options

Processar. microblaze_(0 Architecture: MicroBlaze

Connection Tepe

3 Simulator (%) Hardware i3 Stub i Mirtual platform
On-Chip Hardware debugaging uging OPB_MDM penpheral over JTAG cable

| &dvanced I:Iptu:uns |

JT&G Cable

Type: i Auto bl Frequency:

Auto-Discover JTAG Chain Definition

Hze | Mo, | Device Mame Il Code IF Length &

Add device Delete device

[ o, H Cancel H Help

X1016_31_091207

Figure 31: Selecting the Hardware as an XMD connection Target
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SXILINX®

Launch XMD from XPS to connect to the MicroBlaze processor over the OPB MDM JTAG

interface as shown by Figure 32.

- CAEDKAbinAnthrmnd. exe

Conf iguratio

Uersion
Mo of PC Breakpoints

Mo of Read fAddr-Data Watchpoints...
Mo of Write Addr-Data Watchpoints..

Instruction Cache Support
Instruction Cache Base Addre
Instruction Cache High Addre
Data Cache Support..

Data Cache Base Addr

Data Cache High Address
Exceptions Suppor

FPU Support....

Hard Divider Suppo

Hard Multiplier Suppo

Barrel Shifter Support

MER clrrzet Instruction Suppo
Compare Instruction Support._. .
Mumber of FSL ports.._ ... ..._.._...

Connected to "mbh" target. id = 8

Starting GDB server for "mbh" target {(id = B> at TCP port no 1234
R MDD

MDD

Figure 32: XMD connection to the Hardware Board

on
. . Bx44800008

L LBXAPEEEEEE

..on
. Bx44000008

.off
.on — (Mul3z>
..On

- = -0n
- -0n

s 7

X1016_32_091207

Use the XMD dow command to download the plus_demo.out executable file to the Target.
Use command dow microblaze O\nucleus\demo\out\plus_ demo.out.

Start executing the SW on the target from XMD by using the con XMD command.

At this stage, the outputs on the Terminal Window which had been opened previously, appear

as shown in Figure 33.

2 Tera Term - COM1 VT

File Edit Setup Control Window Help
~
Copyright MGG 2885 — Nucleus PLUS — v. 1.15
System Uariabhle Status:
ask B time: 72
vent detections: 72
ask 1 messages sent: 3555718
ask 2 messages received: 3555683
ask 2 invalid messages: a
ho has the resource: Task 3
imer Interrupts: 1@955
uffer:
~

Figure 33: Output of plus_demo to the UART Console

X1016_33_091207

Stop executing the SW on the target from XMD by using the stop XMD command.

Exit XMD by using the exit command.
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Debugging Connecting to the HW Board

NUC|IEUS _PLUS To debug the Application using EDGE Debugger, launch XMD to connect to the hardware
Applications board from XPS menu, Click on Debug Launch XMD as detailed above.

using EDGE Note: The provided TCP Port 1234 by XMD must be used within EDGE Debugger Settings to

connect to XMD.

Connecting EDGE Debugger to the target

In EDGE menu, click on Run Run to open up the MicroBlaze Target Settings.

Select the Connection Tab. Comfirm that Ethernet Value is set to 1234, the TCP Port number
returned by XMD at the Board connection stage. Figure 34 illustrates this step.

* Run
Create, manage, and run configurations é—%
Configuratians: Mame: | MicroBlaze_iCfg |

| B 4 EDGE Application
“df MicroBlaze_CFg e T =
BB Target | Conmection [ & source | £ Common|
Zonneckion
Edit Connection...

Connection: Xilin: $MD

Parameters

Ethernet Address 127.0.0.1
Ethernet Port
Memary write blocksize (MAX 512 bytes) 200
Mermnory read blocksize (MAX 255 bytes) 200
kernel awareness <<Nanez> ¥ |
Target [jO channels Disabled |
Use mematy map Enabled v I
. |3
Tew ] [ Delete
[ Run ] [ Close ]

X1016_34_091207

Figure 34: Launching EDGE Debugger

At this stage the SW application can be debugged in EDGE debugger.
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Adding a Generating a bootloadable image of the Nucleus PLUS SW application
Bootloader in XPS
from Flash

XPS can be used to generate a bootable S-Records Image of the Nucleus PLUS SW
memory to DDR  application using the XPS Flash Writer utility.

memory to the Before starting this step, the Board should be configured and XMD not connected to the target.

XPS Des'Qn 1. From XPS menu, select Device Configuration — Program Flash Memory

2. From the Program Flash Memory wizard, browse to the location of the Nucleus PLUS SW
Image previously built by EDGE Tools as shown by Figure 35.

« Program Flash Memory

File To Program: %ﬁﬁ-ﬁﬁ_ﬁ_&aﬁ'ﬁﬁ-Ij-'I.ET.-:'l_'ni-:r-:ublaze_-lj.-"nucleus.-"dem-:u.-"u:uut{_pl_u_szf:lemu.u:uut: D

Auto-canvert file to bootloadable |SE'_EI:__\_-*| farmat when programming fazh

Processor Instance: microblaze_ 0

Flazh b emorn Properties

Inztance Mame: FLASH 1BM=8 c_mem(_bazeaddr !

|
Baze Addrezs; Oxd43000000 Size: 16 Mbytes Busz "width: 8 bits
Frogram at Offzet: IEIHIEID_DDDD_DD_
Scratch Memaomy Properties

Inistance Mame: ijl_mlq:cn-t-lr |

Baze Address: Ox00000000 Size: 8 Ebuytes

Create Flazh Bootloader spplication

S Application Project: E_F:Iaalasjmntlnader '

B ootloader File Format: SREC

[ ote

FPGEA muzt be pre-programmed with a bitztream from an EDE. dezign containing an EMC
peripheral connected to Flazh bMemorn

Ok, || careel ||  Hel

X1016_35_091207

Figure 35: Launching XPS Flash Writer Wizard

3. Browse to the Nucleus PLUS plus_demo.out location under the folder listed below.

\\microblaze 0O\nucleus\demo\out\plus_demo.out
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Note: Specify All Files in the Files of type field to be able to specify an *.out file to the S-
Records generation utility as shown by Figure 36.

Choose a file to flash @
Look im: | I3 out _"J = =5 ER-
™ r pille__u:h-amo.map o ;
|_'-.§ plus_dermno, ouk
by Recent
Documents
7
Dezktop

U

My Documents

by Computer
g L -
Py Betwark File name: |p|us_l:|em|:|.cnut ﬂ Open |
Places
File= of type: |8l filess [7) | Cancel

X1016_36_091207

Figure 36: Specifying the Nucleus PLUS SW Image to Convert into S-Records

4. Click Open.

5. Check Auto-convert file to bootloadable and select SREC format when programming
flash in the wizard as shown in Figure 35.

Programming the Flash with the bootloadable S-Records Image of the
Nucleus PLUS SW application from XPS
In the Programming Flash wizard shown in Figure 35, the location of where the S-Records

Image of the Nucleus PLUS SW Application should be programmed can be changed, if
necessary.

Under Scratch Memory Properties, select ilmb_cntlr in the Instance Name field.

At this stage, a Bootloader SW Application can be created by the Programming Flash wizard by
selecting the Create Flash Bootloader Application.

The name of the Bootloader SW Application can be changed to Nucleus_Bootloader, for
example, as shown by Figure 35.

Click OK, to automatically accomplish the following procedures.

1. Convert the SW Image plus_demo.out file to a bootable S-Records file,
plus_demo.out.srec.

2. Create a Bootloader SW Application in XPS to bootload the plus demo.out. srec file
from flash to SDRAM DDR Memory.

3. Program the Flash with the plus_demo.out . srec file.
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Customizing the Bootloader and building it in XPS

As selected earlier in the Flash Programming Interface (Figure 35), the “Nucleus_Bootloader’
SW application has been automatically added to XPS SW Projects. This is a simple Bootloader
that converts the S-Records SW Image into its executable format while copying it from the
Flash memory to the SDRAM DDR memory (to where the executable image was originally built
to run from).

The bootloader.c source file can be edited to customize the Bootloader application.

1. In XPS Applications Tab, expand the sources under the Nucleus_Bootloader SW Project.

2. Open up the bootloader.c source file, and go to line 45, then uncomment the file named
// #define DISPLAY_PROGRESS

3. Save and Close the file.

This will speed up the boot from Flash to SDRAM DDR memory process by disabling the
Bootloader displaying every S-Records line conversion.

In XPS, select Software — Software Platform Settings.
Choose Standalone as the OS.

Select the OS and Libraries Tab, and make sure that the “stdin” and “stdout” are set to
RS232_DCE,

Click OK to save the settings in the MSS file.

Build the “Nucleus_Bootloader” SW Application in XPS.

Make sure that no other SW Application is selected to initialize the BRAMs.
Select the “Nucleus_Bootloader” SW Application to initialize the BRAMSs.

w N

N o o s

At this stage the “Nucleus_Bootloader” Application is ready to boot the Nucleus SW image from
Flash to SDRAM DDR Memory.

1. In XPS, select Device Configuration — Download Bitstream, the Bootloader is launched
once the FPGA is reconfigured as shown by Figure 37.

5 Tera Term - COM1 VT

File Edit Setup Control Window Help

DK EBootloader: =

xecuting program starting at address: 44888844

“iucleus PLUS - w. 1.15

yztem Variabhle Status:

ask B time: a
vent detections: a
ask 1 messages sent: 49804
ask 2 messages received: 49775
ask 2 invalid messages: a
ho has the resource: Task 3
imer Interrupts: 148 i

X1016_37_091207

Figure 37: Bootloading the Nucleus SW Application from Flash to DDR Memory
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Conclusion

Conclusion

References

Revision
History

This application note describes how to use XPS Base System Builder (BSB) to build a
hardware platform capable of running a Nucleus PLUS RTOS based application. It describes
the steps needed to use EDGE Tools in order to build the SW application and debug it. It
provides a way to load the Nucleus PLUS SW application to the target board using XPS XMD
interface. It provides an example Bootloader for the Nucleus PLUS SW application and the
required steps to program the Flash memory with a bootloadable S-Records image of the SW
Application.

This application note can be ported to any HW board capable of hosting a MicroBlaze based
embedded system.

For more details on Nucleus PLUS characteristics, components, and architecture, see the
Mentor Graphics web site at www.mentor.com.

http:\\www.mentor.com\products\embedded_software\nucleus_rtos\index.cfm

The following table shows the revision history for this document.

Date Version Revision

9/13/07 1.0 Initial Xilinx release.
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