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Overview

This detailed tutorial will demonstrate how to use Impulse C to create, compile and optimize a digital
signal processing (DSP) example for the PowerPC platform. We will also show how to make use of
the Auxiliary Processor Unit (APU) and Fabric Co-processor Bus (FCB) provided in the PowerPC
platform.

The goal of this application will be to compile the algorithm (a Complex FIR Filter function) as
hardware on the FPGA. The PowerPC will be used to run test code (producer and consumer
processes) that will pass text data into the algorithm and accept the results.

This example makes use of the Xilinx ML507 Evaluation Platform. The board features a Virtex-5
FXT FPGA with a PowerPC 440 embedded processor core. This tutorial also assumes you are using
the Xilinx EDK 10.1i (or later) development tools.

This tutorial will require approximately one hour to complete, including software run times.

Note: this tutorial is based on a sample DSP application developed by Bruce Karsten of Xilinx, Inc. A
more complete description of the algorithm can be found in the Impulse C User Guide, in the Getting
Started Tutorial #2. This tutorial assumes that you have are familiar with the basic steps involved in
using the Xilinx EDK tools. For brevity this tutorial will omit some EDK details that are covered in
introductory EDK and Impulse C tutorials.

Note also that most of the detailed steps in this tutorial only need to be performed once, during the
initial creation of your PowerPC application. Subsequent changes to the application do not require
repeating these steps.

Steps

Loading the Complex FIR Application
Understanding the Complex FIR Application
Compiling the Application for Simulation
Building the Application for the Target Platform
Creating the Platform Using the Xilinx Tools
Configuring the New Platform

Exporting Files from CoDeveloper
Importing the Generated Hardware
Generating the FPGA Bitmap

Importing the Application Software

Running the Application

© 2003-2009 Impulse Accelerated Technologies, Inc.
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Loading the Complex FIR Filter Application

Complex FIR Filter Tutorial for PowerPC, Step 1
To begin, start the CoDeveloper Application Manager:

Start -> Programs -> Impulse Accelerated Technologies -> CoDeveloper -> CoDeveloper
Application Manager

Note: this tutorial assumes that you have already read and understand the Complex FIR example and
tutorial presented in the main CoDeveloper help file.

Open the Xilinx PowerPC ComplexFIR sample project by selecting Open Project from the File
menu, or by clicking the Open Project toolbar button. Navigate to the
AExamples\Embedded\ComplexFIR_Xilinx\ directory within your CoDeveloper installation. (You may
wish to copy this example to an alternate directory before beginning.) The project file is also available
online at http://impulsec.com/ReadyToRun/. Opening the project will result in the display of a window
similar to the following:

s iMpaiSeColevElopert pplicatiommanaeenll miversalSadiomes] R ceel Braton] = i e rshvec]

File Edit WYiew Project Tools Window Help

Fed 988 H & B A Al B MRS O
e [ Fileer_sw.c [[5] Filker_tw.c
=
7 #include <stdio.h>
= @ Application FIR_Accelerator g #include "co.h”
=13 Saurce Files ) #::anlude "cgsim_log.h"
s".'@ ComplexFiter. 10 #include "Filter.h
h’g\'@ Filter_hw.c il ; ;
T 12 extertn wvoid call accelerator [Co Stream output stream, Co Stream ihput Stream) ;
S'g';ﬂ Filker_gw.ic 13 = = = = e
=3 Hef'_de' Files ] 14 =woid complex fir {co_stream filter in, co_stream filter_out) {
S{V@ ComplexFilter.h 15 int32  coef mew[IF FILT LEN]:
SFBT Fiterh 16 int32  filt_hist[IF_FILT_LEN];
[ Praject Files 17 int3z infample;
=& Document Files 13 :?.nt32 QutFilter;
@ Readme.htm ;g 1nE 1;'1: I
- : in write id<:
(2 Other Files 21 int read ids;
22 int t read idx, t_read idx2;
23 intiz t_coef, t_hist:
zd intle coef_real, coef imag;
25 intle hist real, hist_imag;
26 int3z pl_real, p2_real;
27 int3z pl_imay, pZ_imag:
28 int3z res_real, res_imag;
29 int3z acoum_real, acoum imadg;
30 IF_5IM (int samplesread = 0:)
31 IF_SIM {int sampleswritten = 0;]
3a
33 IF_SIM | cosim_logwindow log; )
34 IF_5IM | log = cosim logwindow create ("complex £ir™);
35
36 co_array_config(coef_mem,co_kind,"async™);
37 co_array config(filt_hist,co_kind, "async'™):
S

Files included in the Complex FIR project include:
Source files ComplexFilter.c, Filter_hw.c and Filter_sw.c - These source files represent the

complete application, including the main() function, consumer and producer software processes and a
single hardware process.

See Also
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Understanding the Complex FIR Application

1.2 Understanding the Complex FIR Filter Application

Complex FIR Filter Tutorial for PowerPC, Step 2

Before compiling the Complex FIR application to hardware, let's first take a moment to understand its
basic operation and the contents of the its primary source files, and in particular Filter_hw.c.

The specific process that we will be compiling to hardware is represented by the following function
(located in Filter_hw.c):

voi d conplex_fir(co_streamfilter_in, co_streamfilter_out)
This function reads two types of data:

¢ Filter coefficients used in the Complex FIR convolution algorithm.

¢ Anincoming data stream
The results of the convolution are written by the process to the stream filter_out.

The complex_fir function begins by reading the coefficients from the filter_in stream and storing the
resulting data into a local array (coef_mem). The function then reads and begins processing the data,
one at a time. Results are written to the output stream filter_out.

The repetitive operations described in the complex_fir function are complex convolution algorithm.

The complete test application includes test routines (including main) that run on the PowerPC
processor, generating test data and verifying the results against the legacy C algorithm from which
complex_fir was adapted.

The configuration that ties these modules together appears toward the end of the Filter_hw.c file, and
reads as follows:

void config filt (void *arg) {
int i;

co_stream to filt, fromfilt;
co_process cpu_proc, filter_proc;

to filt = co_streamcreate ("to filt", I NT_TYPE(32), 4);
fromfilt = co_streamcreate ("fromfilt", INT_TYPE(32), 4);
Cpu_proc = co_process_create ("cpu_proc", (co_function)

call accelerator, 2, to filt, fromfilt);
filter_proc = co_process _create ("filter_proc", (co_function)

conpl ex_fir, 2, to filt, fromfilt);
co_process_config (filter_proc, co_loc, "PEQ");
}
This configuration function describes the connectivity between instances of each previously defined
process.
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1.3

Only one process in this example (filter_proc) will be mapped onto hardware and compiled by the
Impulse C compiler. This process (filter_proc) is flagged as a hardware process through the use of
the co_process_config function, which appears here at the last statement in the configuration
function. Co_process_config instructs the compiler to generate hardware for complex_fir (or more
accurately, the instance of complex_fir that has been declared here as filter_proc).

The ComplexFilter.c generates a set of complex FIR coefficients and also a group of input data being
processed.

The Filter_sw.c will run in the PowerPC embedded processor, controlling the stream flow and printing
results.

See Also

Compiling the Application for Simulation

Compiling the Application for Simulation

Complex FIR Filter Tutorial for PowerPC, Step 3

Simulation allows you to verify the correct operation and functional behavior of your algorithm before
attempting to generate hardware for the FPGA. When using Impulse C, simulation simply refers to the
process of compiling your C code to the desktop (host) development system using a standard C
compiler, in this case the gcc compiler included with the Impulse CoDeveloper tools.

To compile and simulate the application for the purpose of functional verification:
1. Select Project -> Build Simulation Executable (or click the Build Simulation Executable

button) to build the ComplexFIR.exe executable. The Build console window will display the
compile and link messages as shown below:

"C: Ampulze/CoDeveloperd_30/MinGWw bintfgcc” -g "-IC: M mpulsehCoDeveloperd 30 nclude" "-IC: Ampulze/CoDeveloperd 30/5taget asterdinclude" DI 32
"C:Ampulze/CoDeveloperd 30MinGWw fnclude" -0 ComplexFilter.o -c ComplexFilter.c

"C:Ampulze/CoDeveloperd_30/MinGW binfgec” -g "ICA mpulset CoDeveloper3_ 304 nelude’ "IC: Ampulze/Col evelopers_30/5tagebd aster/include” -DiwIN 32

A mpulze/Colleveloperd 30/MinGW Anclude” -o Filter_hw. o -c Filker_hw.c

"CAmpulze/Coleveloperd 30/MinGYW /bin/gec” -g "IC A mpulzet CoDevelopers_ 304 nclude’ "IC: Ampulze/Col evelopers_30/5tagebd aster/include” -Diw/IN32

"C: A mpulsed CoDeveloper3_30/MinGw Anclude” -o Filter_sw.o ¢ Filker_sw.c

"C: Ampulze/CoDeveloperd_30/MinGWw . bin/gcc” -g ComplesFilker. o Filter_hw. o Filter_sw.o "C:\Mmpulse\CoD eveloperd_30\Libranies AmpulzelC ib" -o FIR_Accelerator.exe

2. You now have a Windows executable representing the ComplexFIR application implemented as a
desktop (console) software application. Run this executable by selecting Project -> Launch
Simulation Executable. A command window will open and the simulation executable will run as
shown below:
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"D:wTestingExamples»ComplexFIR_PPC440~FIR_Accelerator_exe'’
Begin Filtering a 5lot

Complete Filtering a Slot

Begin Filtering a 5lot

Complete Filtering a Slot

COMPLETE APPLICATION

Press Enter to continue...

Verify that the simulation produces the output shown. Note that although the messages indicate that
the ComplexFIR algorithm is running on the FPGA, the application (represented by hardware and
software processes) is actually running entirely in software as a compiled, native Windows executable.

The messages you will see have been generated as a result of instrumenting the application with
simple printf statements such as the following:

#i f def | MPULSE_C_TARGET
/1 Print Accel eration Nunbers
printf ("\r\n--> Acceleration factor: %@X\r\n\n", TimeSA Ti meHA);
printf ("------ > Visit ww | npul seC.comto learn nore!");

#i f defi ned( XPAR_M CROBLAZE_I D)
/1 Disable DCache
m crobl aze_di sabl e_dcache();

m crobl aze_i nit_dcache_range(0, XPAR M CROBLAZE 0_DCACHE_BYTE_SI ZE) ;
/1 Disable |ICache

m crobl aze_di sabl e_i cache();
m crobl aze_i nit _i cache_range(0, XPAR M CROBLAZE_0_CACHE BYTE_SI ZE);

#el i f defi ned( XPAR_PPC440_VI RTEX5_I D)
// Di sabl e DCache
XCache_Di sabl eDCache();
// Disable | Cache

XCache_Di sabl el Cache();
#endi f

#el se

printf ("COVWLETE APPLI CATION\r\n");
printf ("Press Enter to continue...\r\n");
c = getc(stdin);

#endi f

Notice in the above C source code that #ifdef statements have been used to allow the software side of

the application to be compiled either for the embedded PowerPC processor, or to the host
development system for simulation purposes.

See Also

Building the Application for the Target Platform
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1.4

Building the Application for the Target Platform

Complex FIR Filter Tutorial for PowerPC, Step 4
The next step in the tutorial is to create FPGA hardware and related files from the C code found in the

Filter_hw.c source file. This requires that we select a platform target, specify any needed options, and
initiate the hardware compilation process.

Specifying the Platform Support Package

To specify a platform target, select from the menu Project -> Options to open the Generate Options
dialog as shown below:

e o ||
LD, "_ﬁ
Build ] Simulate  Generate lSystem] Registration |

Platfarm Support Package:

CoBuilder Optimization Optiong

¥ Enable constant propagation

W Scalarze amray variables

[ Belocate loop invaniant espressions

Directories

&dditional optimizer options; Hardware build directary:
| |hw

Software build directony:

CoBuilder Generation Options |$w

Iv Generate dual clocks
Hardware export directon:

[EDK.

| Active-low reset

[ Use std_logic types for YHOL interfaces
Software export directon:

[EDK

v Lo nat include co_ports in bus interface

Library options:

[ Include Hoating point ibrar
i

[ Allow double-precision types and operators

k. | Cancel | | Help

Specify Xilinx Virtex-5 APU (VHDL) as the Platform Support Package. Also specify hw and sw for
the hardware and software directories as shown, and specify EDK for both the hardware and software
export directories. Also ensure that the Generate dual clocks option is checked, which will allow the
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generated hardware core to run at a different clock speed than the system bus speed on the FPGA.
Click OK to save the options and exit the dialog.
Generate HDL for the Hardware Process

To generate hardware in the form of HDL files, and to generate the associated software interfaces and
library files, select from the menu Project -> Generate HDL. A series of processing steps will run in
the Build console window as shown below:

| Max Unit Delay: 0
| Block #11:
| Stages: 1
| Max Unit Delay: 0

| Operators:

| 10 Adder(s]/Subtractors] (32 bit)
| 4 Multipliers) [1E bit]

| 1 Comparator(z] [3 bit]

| & Caomparatorz] (32 bit)

| Tatal Stages: 20

| Maw. Unit Delay 33

| Estimated DSPs: 4

Witing output .. done

"C:Ampulze/CoDeveloperd_30/bindimpulze_arch "-aC:/impulze/CoD eveloperd_30/8rchitecturesiling_v5_apu=ml"’ -dc -no_port_bus_connect -swdirsw -files
"FIR_Accelerator_comp.vhd FIR_Accelerator_top.vhd ' FIR_Accelerator.xic hw/FIR_Accelerator_top.vhd

Impulze C HOL Design Generator

Copyright 2002-2007, Impulze Accelerated Technologies, Inc.

Al rights reserved.

Note: the processing of this example may require a few minutes to complete, depending on the
performance of your system.

When processing has completed you will have a number of resulting files created in the hw and sw
subdirectories of your project directory.

See Also

Exporting Files from CoDeveloper

1.5 Exporting Files from CoDeveloper

Complex FIR Filter Tutorial for PowerPC, Step 5

Recall that in Step 4 you specified the directory EDK as the export target for hardware and software.
These export directories specify where the generated hardware and software processes are to be
copied when the Export Software and Export Hardware features of CoDeveloper are invoked.
Within these target directories (in this case EDK), the specific destination (which may be a subdirectory
under EDK) for each file previously generated is determined from the Platform Support Package
architecture library files. It is therefore important that the correct Platform Support Package (in this
case Xilinx Virtex-5 APU) is selected prior to starting the export process.

To export the files from the build directories (in this case hw and sw) to the export directories (in this
case the EDK directory), select Project -> Export Generated Hardware (HDL) and Project -> Export
Generated Software from the menu. The Build console window will display some processing
messages, as shown below:

© 2003-2009 Impulse Accelerated Technologies, Inc.



Impulse Tutorial: Complex FIR PowerPC ML507 EDK10.1

1.6

Export the Hardware Files

" Ampulze/CoD eveloper3 30/bindmpulze_export” -hardware -sredithe “-aC:Ampulse/CoDeveloperd 30/Architectures uiling_vE_apu.sml” FIR_Acceleratorxic "EDE" lmpulge C
Design Exporter

Copyright 2002-2007, Impulse Accelerated Technologies, [ne.

All rights rezerved.

Laading C:/Impulse/CoDeveloperd_30/Architactures siline_ w5 apu.sml ..

Laading C:/Impulse/CoDeveloperd_30/Architactures Miling AV BPPCAAPU opusml ..

Loading FIR_Accelerator.sic ..

Export the Software Files

chrnod -R +w sw

"C:Ampulze/CoDeveloperd_30/binmpulze_export’ -software -sredirsw '-aC: dmpulze/CoD eveloperd_30/ArchitecturesAilivs_w5_apusml” FIR_Accelerator sic "EDE"
Impulze C Design Exporter

Copyright 2002-2007, Impulze Accelerated Technologies., Inc.

Al rights reserved Loading C:/mpulze/CaD eveloperd_30/Architecturesuilive_w5_apusml ...

Loading C:Ampulze/ CoDeveloper3_30/Achitectures<ilins/¥B/PPCAAPU  opu. sl ...

Loading FIR_Acceleratorxic ...

Note: you must select BOTH Export Software and Export Hardware before going onto the next step.
You have now exported all necessary files from CoDeveloper to the Xilinx tools environment.

See Also

Creating the Platform Using the Xilinx Tools

Creating a Platform Using Xilinx Tools

Complex FIR Filter Tutorial for PowerPC, Step 6

From the previous step, CoDeveloper creates a number of hardware and software-related output files
that must all be used to create a complete hardware/software application on the target platform (in this
case a Xilinx FPGA with an embedded PowerPC processor). This section will walk you through the
file export/import process for this example, using the Xilinx EDK System Builder, Xilinx Platform
Studio.

Creating a New Xilinx Platform Studio Project

Now we'll move into the Xilinx tool environment. Begin by launching Xilinx Platform Studio from the
Windows Start ->Xilinx ISE Design Suite 10.1 -> EDK -> Xilinx Platform Studio. The Xilinx
Platform Studio dialog appears as shown below:

© 2003-2009 Impulse Accelerated Technologies, Inc.
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@ Al e oS Lo,

Create news or open existing project

a0 {Base System Builder wizard [recommended);

BSB
i‘i () Blank #PS project
E i3 Open a recent project

Browsze for Maore Projects..

Browsze ingtalled EDE examples [projects] here

| ok

Cancel l ’ Help

Select the Base System Builder wizard (recommended), and click OK.

Next, in the Create New XPS Project Using BSB Wizard dialog, click Browse and navigate to the
directory you created for your Xilinx EDK project files. For this tutorial we choose the directory name
EDK , which is also the directory name we specified earlier in the Generate Options dialog. Click
Save to create a project file called system.xmp (you can specify a different project name if desired):

& M Stdie Mgz e ‘__J @1
Mew project Save in: |_} EDK j = & Bl
Froject file 3 Syeod
- Cicode
Browse ... . {9_ |ydrivers
My Recent (Ciprores
Advanced options [optional: F1 for help] Dot
[[] Set Project Peripheral Repasitories 9
Browsze .. Desktop
ok ] ’ Cancel //
My Documents
e
o
My Computer
e
My Metwork, File name: |System.xmp j Save |
Flaces
Save as type: |F'Iatf0rm Studio Project [*.xmp) j Cancel

Now click OK in the Create New XPS Project Using BSB Wizard dialog. The Base System Builder -

Welcome page will appear as shown below:
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\aBase System Builder.-Welcome

Welcome to the Base System Builder!

Thiz tool will lead wou through the steps necessary to create an embedded zystem.

Fleaze beaagin by zelecting ane of the fallowing optians:

(%) | would like to create a new design

(3 | would like to load an existing .bsb zettings file (zaved from a previous session)

Moare Info | < Back

Browse. .

’ P et > ] [ Cancel

Select | would like to create a new design (the default), then click Next to choose your target board.

Choose your development board from the dropdown boxes. This example will use the following board
(you should choose the reference board you have available for this step):

Board Vendor: Xilinx
Board Name: Virtex 5 ML507 Evaluation Platform
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Board Revision: A

I@ phigs Sustany b=y - Salae i iG] dl

Select a target development board;

Select board

(%) | would like to create a system for the following development board
Board vendor: | ®iline

Board name:

Board revigion: | A

M ate: Wizt the vendar website for additional board suppart materials.

YWendor's Website Contact |nfo

Drownload Third Parky Board Definition Files

i3 | would like to create a zystem for a custom board

Board dezcription

The ML507 board iz intended to showezase and demonstrate Virtes-5 technology. The MLE07
board utilizes #ilin: Vitex 5 XCEWEAYOT -FF1136 device. The board includes Tri-Mode Ethemet
MAC/PHY, 256ME DDRZ SORAM SODIME memary, TME ZBT SRAM, 320B of Commodity
Flazh, 8kb IIC EEPROM, CPU Debug and CPU Trace connectors, Spstem ACE CF controller
and 2 B5232 zenial ports.

< Back ‘ ’ MHext » ] I Cancel

Click Next to continue with the Base System Builder Wizard. In the next wizard page, make sure that
PowerPC is selected as the processor:
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I@ Efig St By - Salae b geaggy ‘j

The board you zelected has the following FRGA device:
Architecture: Device: Fackange: Speed grade:
Eltay e fi1136 -1

Select the proceszor you would like to uze in thiz design;

Froceszsars

i MicroBlaze
%) PowerPC

Froceszar description

The PowerPCIR] 440 processaor care is a 32-bit implermentation of a BISC PowerPC processor
embedded-erviranment architecture, |tz integrated into the Vites-5 F=T devices using the
IP-lrmmerzion technology and supported by CoreConnect buz infrastructure and extenzive 1P
cores for peripheralz and utilities.

¢ Back ‘ ’ M ext > l I Cancel

Click Next to continue with the Base System Builder Wizard.

Note: the Base System Builder options that follow may be different depending on the development
board you are using.

The next steps will demonstrate how to configure the PowerPC processor and create the necessary
I/O interfaces for our sample application.
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See Also

Configuring the New Platform

1.7 Configuring the New Platform
Complex FIR Filter Tutorial for PowerPC, Step 7

Now that you have created a basic PowerPC project in the Base System Builder Wizard, you will
need to specify additional information about your platform in order to support the requirements of your
software/hardware application. Continuing with the steps provided in the Base System Builder
Wizard, specify the following information in the Configure processor page, making sure to increase the
local data and instruction memory as shown:

System Wide Setting
Reference Clock Frequency: 125 MHz
Bus Clock Frequency: 125 MHz

Processor Configuration
Debug I/F: FPGA JTAG (default setting)
Cache setup: Enable
Unselect Enable floating point unit (FPU)
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14

Impulse Tutorial: Complex FIR PowerPC ML507 EDK10.1

: - - ]
[@ S eSS E T I e e e S W e N LS D eSS 6T E‘E
Sysztem wide sethings
Reference clock Proceszor clock y
; : Bus clock frequency:
frequency: frequency:
100.00 kMHz 125.00 ] MHz 12500 ] MHz
Rezet polarity: Active LOW
Frocezzar configuration
Debug |/F
CPL debug user pinz anly
CPU debug and trace pins
) Modebug
|
PowerP¢
|
Cache zetup
Enable
For optimal performance, enable burst
and/or cacheline an memary
[[] Enable flaating paint unit (FPL]  [2]
i
’ < Back ] [ Memt » ] [ Cancel ]

Click Next to continue with the wizard. You will now be presented with a series of pages specifying the
I/O peripherals to be included with your processor. (The actual layout of these pages will depend on
your screen resolution.) Select one RS232 device peripheral by setting the following options:

I/0O Device: RS232 Uart_1
Peripheral: XPS UARTLITE
Baudrate: 9600
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Data Bits: 8
Parity: NONE
Use Interrupt: disabled

Unselect the RS232 Uart_2 and LED_8Bit devices.

s S BT T R O P el LY R e RS S RO o

The following external memon and 10 devices were found on your board:

wilires Wirtes 5 MLBOT Evaluation Platform Fevizion &

Fleaze select the 10 devices which pou would like to use;

10 devices

RS232 Uart_1
Fenpheral. | =P5 UARTLITE

B audrate [bits
per zecondz]: 9600

[ ata bits: a
Farity: MOME

[] Usze interrupt

[] R5232_Uar_ 2

[] LEDs_8Bit

[rata Sheet

[rata Shest

15

T

| | Cance

Click Next to continue. In the next wizard page, unselect all the 10 devices as shown below:
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. -
[@ S eSS IET R I e T E e W e e S el Q

The following external memony and 10 devices were found on vour board:
Hilire Yirtes 5 MLBOT Evaluation Platform Revizion &

Fleaze select the 10 devices which pou would like to uze:

[0 devices

[] LED=_Positions
[] Push Buttans_5SEit
[] DIP_Switches_ SRt
[] IC_EEFROM

[] SFiaM

Drata Sheet

[rata Sheet

[rata Sheet

[rata Sheet

[rata Shest

[[ New> | | Cancel

Click Next to continue. Again, in the next wizard page, unselect all the 10 devices as shown below:
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[@ BHEES ST ST O E O TP e (T i e T e S oy it

The following external memaory and 10 devices were found on your board:
Hilin Virkex 5 MLAOT Evaluation Platform B evizion &

Fleaze select the 10 devices which you would like to use:

17

|0 devices

FLASH

O [rata Sheet
FPCle_Brid

O i [rata Sheet

M ote:

Hard_Ethermet_ALC

F e Bl [rata Sheet

< Back l ’ et > ] ’ Cancel

Click Next to continue. In the next wizard page, disable all the 10 interfaces except the

DDR2_SDRAM:

I/O Devices: DDR2_SDRAM
Peripheral: MPMC
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[@ ehias Gt Bl - S fra = 00 iy fle=s e i) d

The following external memony and 10 devices were found o your board:

Filing Yirtex 5 MLAOT Evaluation Platform Revizion &

Fleaze select the 10 devices which pou would like to uze:

|0 devices

DDRZ_SDRAM

Ferpheral:

[] SpebCE_CompactFlash

PPC440MC DDRZ

[ ata Sheet

< Back

[[ New> | [ Cancel

Click Next to continue. In the Add Internal Peripherals page, the xps_bram_if cntlr is being added

with Memory size of 8KB.

Click the Add Peripheral... button, and select the XPS TIMER peripheral from the dropdown list as

shown below:
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&

Add other peripherals that do not interact with off-chip companentz. U ze the
"tdd Peripheral' button to select from the list of available peripherals.

[f wour do ot wizh bo add any non- 0 penipherals, click the "Mest" bukkan,

Add Peripheral....
Feripheralz
wps_bram_if_chtlr_1 H
Peripheral. #PS BRAM [F CHTLR
.-

Memory size; | 3 KB

@ A aETI e _J]h._31

Select the perpheral you want to add:

| ok || Cancel

< Back ] [ Mext = ] ’ Cancel

Click Next, and the xps_timer_1 appears in the Peripherals list. Choose to the Timer mode as One
timer is present, and do not Use interrupt.
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[@ phiga Sostapy piuplelay - e fypeg pa b M a g sl ol 331
Add other peripherals that do not interact with off-chip componentz. Use the

“Add Peripheral'' button to select from the list of available peripherals.

If wou do not wizh to add any non-l0 peripherals, click the 'Hest" buttan,

Add Pernipheral...

Feripherals

wpe_bram i catl_1
Peripheral. =PS BRAM IF CHTLR

Remowve

- Drata Sheet
kemorny size: | KB 2

wpz_timer_1 -

Peripheral =PS TIMER EMOYE

Courtter bit width: 32 Data Sheet
Tirner mode

) Two timers are present

(%) One timer iz present

[] Usze interrupt

| ¢ Back ” N_e:-ct ¥ ] l Cancel

Click OK to add the above two peripherals.

In the Cache Setup page, choose the cache settings as follows:
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o Base SV ETTIR BT eSS e, 31

Y'ou have enabled the cache feature on the PowerPC proceszor,

Cache zetup

Size of instruction and data cache [zan naot be changed on PPC]:

Inztruction Cache [ICache] Size: | 32 KB
Data Cache [DCache] Size: 32 KB

Select the memorny penipherals pou would ke to cache:

ICache:; DCache: Cacheable kMemories:
DORZ SDRAM
wps_bram it cntr 1

Mate: PowerPC440 caches are enabled by caling #Cache_EnablelCache and
#Cache_EnableDCache for instruction and data rezpectively in vour applications.

¢ Back ] ’ Mext = ] I Cancel

On the Software Setup dialog that appears, select the Memory test option, and unselect the
Peripheral selftest option:
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pe

&

II:'.

ik

Suaignl Hild= = Safiysifs Sariy '531

Devices to uze as standard input, standard output, and boot memaorny
STDIM: RS5232 Uart_1
STOOUT: RS232 Uart_1

Boot Memary: | wps_bram_if_cntlr_1

Sample application selection

Select the sample C application that pou would like to have generated. Each application will
include a linker script.

Memory test

lluzstrate system alivenessz and perform a basic readAwrite test to each memory in pour system
[] Peripheral selftest

Perfarm a zsimple zelf-test far each peripheral in your system.

o )] |

Cancel

Click Next to view the Memory Test software settings as shown below:
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o Hase i TR T BT T T L N ETTI O e S et o]

ko pour memany devices.

i emon T est

Select the memany devices which will be uzed ta hald the following program sections:

[natruction: wps_brarn_if_cntr_1
Data: wpz_brarm_if_cntlr_1

Stack/Heap: | =pz_bram_if_cntlr_1

[nterupt Yeo: | Mo interupt

WARMNING

|f you have placed the Instruction ar Data section of thiz program in an extemnal mermary, vau most

Lze a debugager, bootloader, or ACE file toinitialize memony before you can run thiz progran,

23

]|

Cancel

Click Next to accept the default Memory Test memory settings.

||

The zsimple Memary Test application will llustrate spstem aliveness and perfarm a bazic readwrite test

You have now configured the platform and processor features. The Base System Builder Wizard

displays a summary of the system you have created:
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Al
s aBHse Syaisnl Hp ey = St Oy i J

Below iz a summary of the system vou have created. Pleasze review the information below. IF it iz
correct, hit <Generater to enter the information into the #PS data base and generate the spstem files.
Othensize return to the previouz page to make corections.

Proceszsor pped40_0

Proceszsor clock frequency: 125.00 MHz
Bus clock, frequency: 125,00 MHz

On Chip bMemary . 8 KB

Total Off Chip Memorny : 256 MEB

The addresz maps below have been automatically aszigned. “ou can modify them uzing the
editing features of =PS.

PLB Bus : PLB_¥46 Inzt. name: plb_v46 0 Attached Components:

Core Hame Inztance Mame Base Addr High Addr

wps_brarn_if_chtr wpe_brarn_if_cwtr_1 O=FFFFEQOD 0=FFFFFFFF
wps_Lartfite RS232_art_1 (34000000 0=3400F FFF
wps_timer wpe_tirner_1 O=33C00000 0=33C0OFFFF

PPCA40MC Bus : ppcd40 0 PPC440MC Attached Components:
Core Hame Inzstance Mame Base Addr High Addr
ppcd40me_ddr2 DDRZ SDRAK Q00000000 - CIFFFEFEF

¢ Back “ Generate ] l Cancel

Click Generate to generate the system and project files. After this is done, the Base System Builder
will display the Finish page as shown below:
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=

&

=

iad st ey le= e - FliE i h.j

The Baze System Builder has succeszfully generated your
embedded syztem!

Click. the Finish buttar to return to=PS to compile wour
hardweare zystem and software
application.

04T eztingE ramplezhComplexFIR_PPC4408EDE \spstem. mhs

04T eztingE rampleshComplexFIR_PPC440MEDEAdatabeystem, uct

04T eztingE rampleshComplexFIR_PPC440MEDEAetchFazt_runtime. opt

04T eztingE rampleshComplexFIR_PPC4405E DEAetchdovwnload. crd

04T eztingE samplestComplexFIR_PPCA4MEDE \spstem. mes

04T eztingE rampleshComplexFIR_PPC440MEDEAT estbpp_MemonyerchTestbpp Memon.c
04T eztingE xampleshComplexFIR_PPCA4AMMEDEAT estdpp_MemonerchTestbpp Memon_LinkS

-4 T aehnal vamnlack CamelacE IR PECAATLE TR cnebarn v
Save settings file:
[:MTestingE xamplestComplexFIR_PPC4405E DE \aystem. bzh

The settings file containg all the uzer's selections and inputs in the wizard zezsion. [t can be
lnaded in a future wizard zession.

Mare |nfo ¢ Back l l Finizh l l Cancel

Click Finish to close the wizard.

The System Assembly View of the Platform Studio should look like this:
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[ i Yl Sidlo - Uil eshingbxamples/CornplexiEHalPEES G O IR systentxmp o systemAssemblyViewd |

File Edit “iew Project Hardware Software Dewvice Configuration Debug  Simulation Window Help

=§-@@E’E-M@’5€%@M:ED’F@E BES DPHL P-ARG: waE EX BE

L A @ Buz Irteffaces | Ports || Addreszes
I Project | Applications Il lbgColaing | MName Buz Connection IP Type IP Yergion
Platfarm [ - | T < aocdd O ppcddd vitesh  1.07.a
- [T o Pl 145 0 o :
— H- = 0082 SORAM ppoddlme_ddr2 2005
M55 File: system.maz f——u - ypx_bram F cofl wps_bram_if_cr 10
UCF File: datasystem. ucf o . [#- < ypz bram & cofl T bram bram_block 1.00.2
iMPACT Command File: etc/download.cmd K—| | @ <iagoon ol 0 jtagppc_chtl 20Mc
Implementation O ptions File: etc/fast_runtime, opt] ; [H- oo g resef proc_sys reset 200a
Bitgen Options File: etc/bitgen. ut @ [ 7 wps_timet 1
= Project Options @ - A5E3E arf T
Device: wchvf« 701361 “o clockganarafor clock_generator  2.01.a
Metlist: TopLevel
Implemantatian: PS5 ilow)

See Also

Importing the Generated Hardware

Importing the Generated Hardware

Complex FIR Filter Tutorial for PowerPC, Step 8

You will now create the target platform in the Xilinx Platform Studio. This procedure is somewhat
lengthy but will only need to be done once for any new project.

Add the ComplexFIR Hardware IP Core
First, add the module representing the ComplexFIR hardware process to your development system.

Switch to the IP Catalog tab in the Project Information Area. Expand Project Local pcores -> USER
to reveal the generated apu_filt IP core. Right-click the apu_filt and select Add IP as shown below:
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Ll P atror St flEsting ke

File Edit "."IEW Project Hardware Sl:nFI:ware Device Cl:unﬂguratu:nn Del:u.

O e RN @DU@:EIB Bm

F. reject Infarmation &rea

| ) P
Froject .| Applicationz IP Catalog E

T
o

|| Description IF Yersion
|:| E EDE Install -- D S=ilineh 105D

- Analag

- Arithrnetic

Bus and Bridge E—

Clack, Reset and Interrupt

Communication High-Speed ?—

Communication Low-5peed .

DA and Timer

Debug

FPGA Reconfiguratian

General Purpoze [0

10 Modules

|nterproceszar Conmmunicatian

temary and Mermary Contraller

PCI

Peripheral Cantraller

Froceszsar

[ tility

D F'r|:||ec:t Local poores - DeAT estingE ..
=-U 5 ER

¥

¥
(R

[ e |

View MPD

The apu_filt module will appear in the list of peripherals in the System Assembly View on the right.

Connect the IP Core to PowerPC

In order to connect the apu_filt IP core to the APU of the processor, a Fabric Co-processor Bus is
needed for interfacing purposes. Click on the IP Catalog tab and select the Fabric Co-processor Bus
V2.0 (FCB) IP core from the Bus and Bridge category. Right-click it and select Add IP as shown:
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File Edit “iew Project Hardware Software

Device Configuration Debug  Simulation  Window

el BRMNE

B B EES:0FAE!L
F

Froject Information &rea - Ei Busz Int
| Project || Applications | IP Catalog B Niae
2® »—I—ﬂf @ > pped
D escription IP Wersion B Yol
&- E EDE Install - Dl 10 TAEDE W, . --ﬂﬂﬂﬁ.
- Analog £ " " Pz L
- Avrithmetic i - P aps £
EI Bus and Bridge — -- w (fany
- 'y PLBWAE to PLBY 4 Bridge 1.01.a - aroe
-+ PLBV4E to DCR Bridge 1.00.a ||| B
= Processor Local Bus (PLE] 4.6 1.03.a *— " : jgj;
-+ PLBv4E ta F5L Bridge 1.00.a g
'y Local Memor Bus [LMB] 1.0 1.00.a
-~ Fast Simplex Link [F5L) Eus 211.a
o * Fabric Co-processor Bus Y2.0[FCB] '||'
= Device Control Register [DCR) Bus 2
EI Clock, Reset and Intemupt Vigw MPD
I“?'I Enmmun!cat!cun High-Dpeed Wigw IP Modifications {Change Log)
- Communication Low-5peed ;
EI T YWiew PDF Diakasheet

When you have added the FCB IP core, your project should look like this:
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4 E @:W Parts || Addrezszes |
B B M arne Bus Connection IP Type IP %ersion
I_T_I il nnddil {1 ppcddd vitexh  1.01.a
= i E---FIESETF'F'E lEEE,&%Eh'EtﬂbﬂS.—\.lﬁ!
——|| - JTAGPPC ltagppe_cnii_0_0 )
i E----MFEM oocddd 0 MECAS
(| -wrce Mo Carnecton [
- SDCA No Connection 54
- MDCR |N|:| Eu:unneu:t_l_n_r]__@_:
& E---P‘F‘EMDME ppccﬂ‘cﬂ.’-‘ a FFCM&WC
(] - 5PLB1 rNu:u Eu:unneu:tlnn B~
i - MPLB |
— g o A fob_ w20 1.00.a
E_I s ol dh plb wdf 1.03.a
s OOA2 S04 ppcddOme_ddrz 2003
= L - yos beam i cofi ¥ wpe_ brar_if ootk 1.00.3
i [+~ xpg_biam i cofir T beam bram_hlock 1.00.a
=B 3oy S 0 apuy_filt
(O—|| -sFoe2 Mo Connection (4]
——— | | (¥ “@dagooc o O jtaoppc_chtlr 2M.c
[+~ proc_giw resef [ proc_sys_ reset 200.a
?7 (- sy iy T wpE tirnes 1.00.a
o— || @< A5EED a7 Wps Liartite 1.00.a
e clock generafor O clock_generator 2.01.a

Notice that there are an empty square and an empty circle on the FCB bus. Click the empty square to
connect the ppc440_0's MFCB interface to the fcb_v20_0 bus. Click the empty circle to connect the
apu_filt_0's SFCB2 interface to the fcb_v20_0 bus. They should be connected as shown below:
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E E (:T-;J Buz Interfaces | Parts || Addresses |
2] B Mame Buz Connection IP Type IP Werzion
=] o poeddd § |:||:||::¢1--'-ﬂ:|_ !
W . ~RESETPFC 'E.EE.JEEEP_'{E‘E_
—— ;----.JT.&-.EF'P'E
i----MFEM ppc@‘ffﬁ?_ 3=
| o s g
~ SDCA No Connection £
-~ MDCR No Connection (]
z FFPCA40MC ,o::c;‘cf{? & PRS0
0 - SPLET No Connection [
0 - SPLBO MNo Cornestion £
ﬁ  MPLB R |
f— g fiopy ) 7 fob_w20 1.00.a
- ol vwE plb w46 1.03a
--@DDHE_SDHAM ppcdd0me_ddr?2 Z200.a
& - --hﬂmx_br.iﬂ:_r_xi‘_ﬁn‘ﬁ'_? wps bram_if_cntle 1.00.a
£ --@ms_brdm_ﬁ‘_am‘ﬁ'_ T_bram bram_block, 1.00.a
E--Hﬂdpt.r_fﬁi‘_{? apy_filt 1.00.a
o—|| sro2 feh_v200
—_— --Hﬂ,d‘dgﬂpc_mm‘ﬁ'_{? jtagppc_chtlr 2o
--*-?pmc_g-*s_res&f_i? proc_sks_ reset 2003
?7 --*-Jms_ﬁ:i’r.r&r_?’ wps e 1.00.5
|| @S A5EE Vaf 7 wps vartfite 1.00.a
L olock generator O clock_generator 2.01.a

Two ports have to configured for the FCB. Click on the Ports tab in the System Assembly View and
expand fcb_v20 0 IP core. Set SYS_Rst to sys_bus_reset and set FCB_Clk to sys_clk_s as shown.

| Buz Interfaces Portz | Addresses |

M ame M et Direction
- ~#External Ports
-~ ppeddd [
s ich 20 0

- 5¥S_RST lsys bus_reset [~
T Mo Cannection =
R e fpga_0 DDRZ_SDR&M_DDRZ_WE|L]
& <> 00A2 S08AM fpga_0_RS5232 Uart_1_T¥ B
#- <2 xps bram o coff T proc_clk_z
®<2ups bram & cndl T beam sps_bus_reset
H~2 gy A O W s
#- < fagope enfr O sy clk_s90
E- < proe gve resel O syz_perph_reset
E P xps fimar ¥ dom_clk_s
E <2 A3 Lad T fpga_0 RS232 Uart_1_Rx
[ < clock genecator 0 o

Configuring the Clock

The ComplexFIR hardware requires a separate clock source. For this purpose, we configure the
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clock_generator_0 settings by right-clicking and selecting Configure IP... as shown:

< apu fif 0

w fagopc it 0
< orae g rezel O
w oy fimar T

()] ] ]

> A5232 Laif 7

View MPD

Wigw IP Maodifications (Change Log)

Wiew PDF Datasheet
Browse HDL Sources, ..

Driver: generic_v1_00_a
Delete Instance. ..
Filker Ports, ..

Hide Selection

Here we add a new clock output from CLKOUT5 named filt_co_clk. The frequency is set to be

62,500,000 Hz, which is half of the 125,000,000 Hz system bus frequency.

‘w: Cibek Generator

&

The clock generator module can generate required output clocks from given input reference feedback clock(s) bazed on your requirements. |t serves az a central
clocking resource to meet all your system wide clocking needs. Thizs tool will help wou configure the clock generator module and instantiate or update it in pour system.

[HDL Toggle ] [;"E Datasheet l l{ﬂ Restore J

Basic Ports Dwerview

Step 1: Specify input clock details

Step 2 Specify the output clock requirsments

Please highlight a clock port in the list below and configure it on the nght side.

Ports Connected to
= Input & Feedback )
CLEIM dem_clk_z
CLKFEIMN
=1 Outputs
CLEOUTO  proc_clk_g
CLEOUTT  aws_clk_s=
CLEOUTZ  sps_clk_s90
CLKOUT3  clk_200mhz_s
CLKOUT4  DDRZ_SDRAM_mi_mcclkdiv
CLROUTE  filt_co_clk
CLkOUTE
CLkOUT?
CLkOouTE

Paort: CLEOUTS

Connected to: | £i1%_co_clk

Required frequency (Hz):

Reguired phaze shift:

Grouping information:

Buffered:

Click OK to save the settings and exit the configure IP dialog.

62,500,000

TEUE

Select the Ports tab in the System Assembly View and expand apu_filt_0. This should reveal ports
co_clk and apu_clk. The co_clk has to be connected to the filt_co_clk clock that we configured in
the previous steps. The apu_clk should be connected to sys_clk_s, as shown below:
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+ Bus Interfaces | Ports | Addresses

M arne et
[+ = External Ports

[F- = popda]

[ = foh 120 0

[ afh 1 0

[ = Q02 SO

[ = yog Hram & ol ¥

[F- < xpg_fram & ot T bHram

=) = goey fF O

Dhrection

R ange

Eiassicas

co_clk filt_co_clk,

udidebug Mo Connection
[F- = fagooe ol O

[F- <@ prog_ g ragef 0

[ = ypg fimar T

[F- = 3232 La T

[F- = cfock genarafor

Note: if co_clk is missing from the apu_filt_0 section, then will need to return to step 3 of this tutorial
and specify the Dual Clock option in the CoDeveloper Generate Options page.

Generate the Addresses

Now you will need to set the addresses for each of the peripherals specified for the platform. This can
be done simply by clicking on the Generate Addresses button in the Addresses tab and . The

addresses will be assigned for you automatically:

+I BuzInterfaces | Portz | Addresses

Instance MHame Baze Address High Address
plb_w4E 0O C_BASEADDR

wps_bram_if_cnth_1 C_BASEADDR et i
wps_timer_1 C_BaSEADDR & 7000 O=E3cOffif
RS232 Uar_1 C_BASEADDR BN OmB400FFE
ppcdd0 0 C_IDCR_BASEADDR Co00a000a900 0bo011111111
DDRZ_SDRAM C_MEM_BASEADDR G700 B
ppcdd0 0 C_SPLBO_RMG_MC_BASEADDR

ppcdd0 0 C_SPLB1_RMG_MC_BASEADDR

Size
i

ak.
B4k
Bk
256
256k

Bus Interfacels]

[ N ot Applicable
[ SPLE
|.|SPLE

[ SPLE

[] Not Connected
[ PPC440MC

| Mot Connected
[ Not Connected

i Generate Addreszes

Bus Conkection
plb_w46_0
plb_wdG 0
plb_wdf 0

ppcdd0_0_PRCA40MC

You have now exported all necessary hardware files from CoDeveloper to the Xilinx tools environment
and have configured your new platform. The next step will be to compile the HDL files and generate

downloadable FPGA bitstream.

See Also

Generating the FPGA Bitmap
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1.9 Generating the FPGA Bitmap

ComplexFIR Filter Tutorial for PowerPC, Step 9

At this point, if you have followed the tutorial steps carefully you have successfully:

Generated hardware and software files from the CoDeveloper environment.

Created a new Xilinx Platform Studio project and created a new PowerPC-based platform.

Imported your CoDeveloper-generated files to the Xilinx Platform Studio environment.

Connected and configured the Impulse C hardware process to the PowerPC processor via the
FCB bus.

You are now ready to generate the bitmap.
From within Xilinx Platform Studio, select the menu Hardware -> Generate Bitstream.

Note: this process may require 10 minutes or more to complete, depending on the speed and memory
size of your development system.

After the generation process is done, the message in the Output Console Window will be like shown
below:

Creating bit map...
Saving bit stream in "system.bit®.

Bitstream generation is complete.
Done !

i

= | Output | ‘wiaming | Erar

Now we can move on to add our own software application.

See Also

Importing the Application Software

1.10 Importing the Application Software

Complex FIR Filter Tutorial for PowerPC, Step 10
You will now import the relevant software source files to your new Platform Studio project.
On the Applications tab of the Project Information Area, create a new software project by double-

clicking the Add Software Application Project... item. An Add Software Application Project dialog
will appear. Type in the project name: filter.
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Project Information Area x F gE Bus Interfaces :F'.:.
T — *
. annlieat C L ;
.“F'r|:||e|:t | pplications | |F Catalog B | Mame
| Software Projects ' L | - P poce

1c_J&dd Saftware Application Praject...
mDefault: ppcd40_0_bootloop

= Q‘Fmiﬂﬂt TestApp_Memory Froject Mame |[filker
F- Processor ppcdd0_0
Ewecutable: D:AT estingE xamples'C .

#- Compiler O ptions Froceszor ppcd40_0 E

- Sources
Headers

— 1 . Ll 5 - —
SOt ware Anpesiefogg py]de Q

Mate: Project Mame cannot have spaces.

[] Project iz an ELF-only Project
Chooze an ELF file.

Browse...
The ELF file 1z azzumed to be generated outzide =F5
Default ELF hame iz <aw project names/executable. ff
QK | ’ Cancel

Click OK to continue.

A new Project: filter appears in the Software Projects list. Double-click the Sources item under the
Project: filter to add source files.

In the Select Source/Header File to Add to Project dialog, enter the code subdirectory and select all
the three C files are shown below:
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=l umiect: filter i::.H;H-U N.:j Lu::r:uh_?::tlnn
1+ ~MPLE plb_w4E 1
P ; 440 0 ] A
[+ Proceszor ppcd4d_ | | fah w20 0

Executable: D:AT estingExamplesh ComplexFIR_PPC4404EDH e

- Compiler Options P e L —ai=al
Salzer Sunpedrlaidap Flls g st g Hygaet LQ%

Sources
- Headers

Loak in: I(;} code LJ - I'j( '

My Recent
Documents

Dezktop

(=)

My Documents

48
by Computer

My Metwork File narne: ]"ca_init.c" "ComplesFilter.c" "Filter_sw.c" l] Open |
Places
Files of type: ]I: Sources [*.c) L] Cancel

Click Open to add the source files shown to your project. These files comprise the software application
that will run on the PowerPC CPU.

Next, double-click Headers item under the Project: filter to add header files. A file selection dialog
appears. Select both the header files in the code directory shown below.
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EI mnl:"miect: filter
EI Procezsor: ppcdd0_0

‘- Enecutable; ;W TestingE xamplesyComplexF|F_PPC4405ED

EC

- SPLEO
. LMPLE
N

(.. i A el AT

Mo Connec

@ Compiler Options
EI Sources

‘- Headers

bty Recent
Documents

Dezktop

=
=
=

ocuments

=

ky Computer

Ay Metwork
Places

£

] Filter b

Filz name:

Files of tppe:

I"CDmpIe:-:FiIter.h" "Filter.h'"*

| C Headers (“h)

=
=l

Open

Cancel |
e

Click Open to add the header files to your project.

Next, right-click the Project: filter and select Build Project.

Froject Infarmation Area

Project | Applications | P Catalog |

S oftware Projects
E.ﬁ.dd Software Application Project...
m‘Default: ppcd40_0_bootloop

EI Q"Pmiect: TestApp_Memory
- # Processor pped40_0

- Executable: D:AT estingE vamplestComplexFIR_PFC440ME DY
#- Compiler Options
#- Sources
¢ Headers
=R 1 Project: filter
-- Froceszor ppedd0_0
‘. Executable: D:AT estingExa

- Compiler Ophions

~Sources

~Headers

Set Compiler Options. ..
Mark to Initialize BRAMs
Build Project

Clean Project
Delete Project...

Make Project Inactive
Generake Linker Script, .,
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The on-chip memory is not enough for the project. The instruction and data sessions need to be put
into external DDR2 SDRAM, and also for the heap and stack. To do this, right-click the Project: filter,
and select Generate Linker Script...

raject Information Area

[ Praoject | Applications | IP Catalog |

Software Projects

o le)Add Software Application Project .

- %Default: ppcddl_ 0 bootoop

E! mF‘miect: Testhpp_Memory

¢ [ Processor ppcd40_ 0
Executable: D:AT estingE samples\ComplexFIR_PPC44MEDEMT e
- Compiler Options
- Sources

{ - Headers

=8¢ 2 Project: filter
#- Proceszor. ppcd40_|
- Executable: D:\Tesl

Set Compiler Opkions. ..

Mark b Initialize BRAMS EDKAfil

i+ Compiler Options Build Project
[+ Sources Clean Project

[+ Headers Delete Project, ..

Make Project Inackive

Generate Linker Scripk..,

The Generate Linker Script dialog will appear. Make sure that all the sections in the Sections View
are using DDR2_SDRAM as memory. For the Heap and Stack, enlarge the size to 0x1000 bytes, and
also use DDR2_SDRAM as memory.
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Section
.boatd

boot

“@ Cgiziains iy depiue

Sections Yiew:

Section Size [bytes]
vectars 0=00000000
et 000000000
rodata 000000000
Jodatal 000000000
.zdata? 0x00000000
.shzz2 000000000
.data 0x00000000
.datal 000000000
fiwup 0x00000000
-zdata 000000000
.sbss 000000000
bzz 000000000

kemon

DDRZ_SDRAM_|

DDR2_SDRAM_[

DDR2_SDRAM_|L]

DDR2_SDRAM_[

DDORZ_SDRAM_|

DDR2_SDRAM_[

DDR2_SDRAM_|L]

DDR2_SDRAM_[

DDORZ_SDRAM_|

DDR2_SDRAM_[

DDRZ_SDRAM_|H

DDR2_SDRAM_[

[ Add Section ] [Delete Section

B oot and Wector Sections:

Address
OxFFFFFFOO
0+FFFFFFFC

kemony
wpz_brarm_it_cntlr_1

wpz_brar_if_cntl_1

Heap and Stack Wiew:

Section td emnory

Heap 01000 DDRZ_SDRAM_|
Stack 01000 DORZ_SDRAM_|S
Memories Wiew:

Memory Start Address Length
DDRZ_SDRAKM_C_| Owx00000000 262144FK
wps_bran_if_chtlr_1 0«<FFFFEQOO 3K

ELF file used to populate section information:

[:4T estingE xamplestComplexFIR_PPC4406EDEfikerexecutable. elf

Qutput Linker Script: [PPCA40NEDEMiterfiter_linker_script 1d E]

ok | cancel |[ Hem |

Click OK to generate the Linker Script file.

Next, right-click the Project: filter and select Build Project.
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ot Information Area

Froject | Applications | 1P Catalag i .

Software Projects

e )Add Software Application Project...

mDefault: ppcd40 0 boatloop

El %Pmiect: TestApp_Memory

i I'£I Proceszor ppedd 0
- Executable: D:AT estingExamplesiComplexFIR_PPC4405EDH
#- Compiler Options
#- Sources

i Headers

=8 4 Project: filter
E-F‘mcessur: ppcddd 0
- Executable: D:AT estingE wal

Set Compiler Options. ..
Mark b Initialize BRAMS

|_-§-_I Compiler Ophions EBuiild PrﬂjEu:E
#-Sources Clean Project
#- Headers Delete Project. ..

Make Projeck Inactive
Generake Linker Scripk, ..

The following messages shown in the Console Window Output indicate the software project is built.

At Local date and time: Wed Mar 11 09:285:37 2009

make -f system.make filter program started...

powerpoc-esbi-goe -02 Jeygdrive/d/TestingExamples/ComplexFIR_PPC440/EDE/code/co_init.c /foygdrive/d/TestingExamples/
—wopu=440  -W1,-T -Wl,/cygdrive/d/TestingExamples/ComplexFIR PPC440/EDE/filter/filter linker secript.ld -g

powerpc-eahi-size filter/executable.elf
text data hss dec hex filename

17174 1372 33128 51674 coda filter/executsble.elf
Done!

Warning dEnm |

Now you will need to change the BRAM initialization application, which is currently the
TestApp_Memory project. Right-click the Default: PowerPC_0_bootloop and select Mark to
Initialize BRAMs. This will let the bootloop reside in the BRAMS.
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1.11

Froject Information Area

. Project | Applications | IP Catalog |

Software Projects
e Jhdd Software dpplication Project...

EJ m‘F"miect: Testhpp_Memory
[#- Processar; ppocdd0_0 i
i Emecutable: D:AT estingE samples\ComplexFIR_FPPC440MEDE
- Compiler Options
- Sources

¢ Headers

EI--mFmie-::t: filter
[+ Processor ppcdd0_ 0
- Ewecutable: D:%T estingE #amplez\ComplexFIR_PPC440MEDE
[+ Compiler Options
[+ Sources

[+ Headerz f

Next, you will run the application.

Mark to Initialize BRAMs |

View Source

See Also

Running the Application

Running the Application
Complex FIR Filter Tutorial for PowerPC, Step 11

Now let's run the application on the development board.

Connect the serial port of your development machine to that of your development board via a RS232
cable. Make sure the JTAG download cable is connected on the development board. Also ensure that
the board is configured to be programmed. Turn on the power to the board.

Open Tera Term or Windows HyperTerminal application to display the UART output message. Use
the same communication settings you chose when defining the RS232_Uart_1 peripheral in Base
System Builder (9600 baud, 8-N-1). Turn off flow control, if available.
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=

L e e PT':'J"F_''J-':'J':J'J: eI OIS ELIY a‘
Port: COM1 oK =]
Baud rate: 1EIEl]I] "]
Data: {3 hit v] Cancel
Parity: none -
Stop: [1 bit -] Help
Flow control: none ']
Transmit delay-
0 msecichar ]l] msecfline

Now, download the bitstream to the device by selecting Device Configuration -> Download
Bitstream.

When downloading is done, the Console Window Output will be like this:

T INFO:iNPACT: 2219 - Z3tatus register wvaluess:
P INFO:iMPACT - 0011 1111 1011 1110 0000 1011 1000 Q000

L INFO: iHPACT: 579 — '5': Completed downloading bhit file to device.
| 5 INFO:iMPACT - '5': Checking done pin....done.
3 Done !

Cutput | “Warming || Errar

Select from menu Debug -> Launch XMD...

The XMD Debug Options dialog will appear for the first time opening XMD.
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- DB e Iptions

Processar, ppeddd 0

Connection Type

) Simulator %) Hardware

On-Chip Hardware debugging over JTAG cable

_ Advanced Dﬁtiuns

JTAG Cable

Type: | Auto [ A

Auto-Dizcover JTAG Chain Definition

ze | Moo | Device Mame | Code

Add device Delete device

Click OK to accept the default settings.

Architecture: PowerPC

Stub Wirkual platform
Frequency:
IR Length F Y
v
ak. ] [ Cancel ] [ Help

A Cygwin bash shell will come up. This runs a script, connecting to the PowerPC processor and the

debugger inside the FPGA, as shown below:
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f50590823
f58590873
57688873
BaBB1873
632c6873

PowerPC448 Processor Confi

IR Length
i6

16
8
8

18

iration

xc?5144x]
System_ACE
HCSUFEAT_U

43

B MEF21912
B:x00f BEBE2

Mo of PC Breakpoints
o of Adder-sData Watchpoints
zgp Defined Addreszs Map to access
I-Cache a
I—-Cache
D—-Cache
D—Cache

Connected to “ppc' target. id = @
Starting GDB server for “ppc’ target C(id

ial

Pou
A
B

Featurez using =MD:
fff
fff

A
B
A

£fff
£fff
fff

Bx

IffFf

MDD

A at TCP port no 1234

Now you can download the filter project ELF file to the target board and run the application with the

following XMD command:

dow filter/executable.elf

con

=

=

=

=

= 5

=

=

=

=

=

o R =

=

= S

= =

BTl )

=
(=
5

= 5

I-T
1 5 |,

—t.- Y [

B 5 P (50

& & &

I [
T
d |
Y [
I L

ol

e =7 = T

= |

ST

=

B 50 5 20

=

Pa (50

= 5 ol |

=

= 5

=

=

=

oy
Al el

A =R R i)

= 5

=

= 20

= &

=

A &

Al

=

e
0

Bt |

o [ o [ OO

(5 0
o) =)

=

=

=

=

=

REE

Watch the Tera Term window again. You should see the messages generated by the software process
indicating that the test data has been successfully filtered. The execution with hardware acceleration is
7 times faster than the software-only version running on PowerPC microprocessor.
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2 COM1:9600baud - Tera Term VT
File Edit Setup Contral  Window  Help
|
A A . B / ___ 7 C-toFPGA Tools
A T T N s S R A i P for Hilinx FPGA
R P S S S e S St Pl Platforms
T R S T i S B i VA A R b FRSRE
s
Complex FIR Filter Acceleration Demonstration on an Embedded Platform
[Featuring the Hilinx Uirtex—5 FET FPGA, PowerPC448 with APU. and
Impulzse C—to-FPGA tools.
===================Running the Software-Only Uersion================
—>» Begin filtering two =slots
—2» Done filtering two slots,. execution time : 348 milliseconds
===================Running the Accelerated Uersion==================
—2» Begin filtering tuwo slots
——2>» Done filtering two slots. execution time : 43 milliseconds
——2>» Acceleration factowr: X
—————— > Uisit www.InpulseC.com to learn moretll

Congratulations! You have successfully completed this tutorial and run the generated hardware on the
development board.
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