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4.0 Overview

This user guide covers the CoDeveloper Platform Support Package (PSP) for the Pico
Computing M501 module (referred hereon simply as “M501”). Highlights for this PSP include:

e Automatic creation of a complete ready-to-build Xilinx ISE project upon exporting
hardware for creating FPGA binary “.bit’ file built via GUI.

e Application executable built via Microsoft Visual Studio.

e Loading of the FPGA on the M501 via host CPU over PCle .

4.1. Hardware Block Diagram

4.1.1. Pico Computing Block Diagram

Below is a diagram of the M50X platform:

PCle DMA DDR3 DDR3
Endpoint Engine MCB  Contrl.

PCle Switch

Picobus Logic

co_stream adapter

co_signal adapter

co_memory adapter

I |
I |
I |
I |
| co_register adapter |
I |
I |
I |

|_ PicoUserlLogic.v |

Figure 1 — Firmware Architecture (From Pico M50X Series Platform Supprt Package Users Guide)
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The only elements of the architecture the user has control of are those contained inside
the Verilog module “PicoUserLogic.v”. All of the logic generated by Impulse
CoDeveloper and any external HDL modules must be instantiated inside this top level
user module

4.2. Software Directory Structure

Below is an outline of the software directory structure present in the PSP. The software
used on the development system is exported from CoDeveloper. The directory names are
user defined and are defined in this instance as “export_sw”. The CoDeveloper tool will
place the software application files in this directory to be compiled and executed with a
compiler, like Visual Studio. Directories are indicated by bold letters.

Examples
M5XX
Passthrough

filter_in.dat

passthrough.icProj

passthrough_hw.c

passthrough_sw.c

passthrough.h

export_sw

co.h
co_if_sim.h
co_init.c
co_math.h
CO+process.c
co_stream.c
co_types.c
cosim_log.h
passthrough.h
passthrough_arch.vcxproj
passthrough_sw.c
Pico_channel_wrapper.cpp
pico_channel_wrapper.h
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4.3. Before Getting Started: Read This First

Before getting started, please ensure that you have obtained and installed all the necessary
software tools, additional files, and hardware as described below.

4.3.1. Required Software Tools:

e Impulse CoDeveloper v3.70.d.11 or newer

e NOTE: The use of floating point for Virtex-6 and newer devices requires the use of
Xilinx’s v5.0 CORE Generator cores which is supported via a patch to CoDeveloper
made available via the ‘XilinxFPv5BetaPatch’ link under the supplied Pico PSP link.

e Xilinx ISE 12.4 (exactly, not newer)

e Windows 7 operating system

e Visual Studio Express C++ (64 bit configuration)

e Pico Installer 6.2.1.3 or newer

4.3.2. Additional Required Files

The following Examples files are not included with the installation of the software tools
and are required for development using this PSP. They include the CoDeveloper project
file (*.icProj), associated design files (*_hw.c, *_sw.c, *.h), and data files (*.dat) used as
stimulus. A link to download the M5xx PSP and Examples files should have already
been provided, if not please email support@impulsec.com to request one.

Examples
M5XX
Passthrough

filter_in.dat
passthrough.icProj
passthrough_hw.c
passthrough_sw.c
passthrough.h

4.3.3. Required Hardware

The following hardware is required for development using this PSP:

e M501 x16 full length full height PCle FPGA Development Board.

e Windows 7 64-bit OS based development PC for running all tools — Recommended:
1TB disk space available for tools installation and 12GB RAM.

¢ Intel Motherboard with x58 chipset and available x16 (physical) Gen 2 PCle express
slot. Consideration for your PCle video card must be given if it is a x16 video card.
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The motherboard must accommodate (not a shared resource) independent x16 Gen
2 PCle slots.

Available 12 volt PCle power supply for the M501 FPGA development board.
Consideration for your video card must be given if it also requires a separate 12 volt

power connection.

4.3.4. Software Installation
The following steps cover all tool and any additional files that need to be installed:

Development PC:

1)

4.4.

Xilinx ISE 12.4 — Please see vendor supplied documentation for licensing and
installation.

NOTE: The PSP requires that the environment variable ‘XILINX_BASE’ be set to the
top directory of where ISE is installed, typically something like “C:\Xilinx\12.4”

Impulse CoDeveloper — Download the latest version 3.x and installation notes from:
http://www.impulseaccelerated.com/ReleaseFiles/

NOTE: The use of floating point for Virtex-6 and newer devices requires the
use of Xilinx’s v5.0 CORE Generator cores which is supported via a patch to
CoDeveloper made available via the ‘XilinxFPv5BetaPatch’ link under the
supplied Pico PSP link.

a. (optional)Installation of floating point support is via unzipping the .zip file
(password: impulsefpv5beta) into ‘Impulse’ after each CoDeveloper
installation. Please see enclosed README file for specific notes on the
patch.

Add the Pico M5XX PSP to the CoDeveloper installation .
a. Copy the supplied “Architectures” directory to “Impulse\CoDeveloper3\”.

Copy the supplied “Examples” directory to a working directory on the development
PC for access to the pre-built example files.

Run the Pico Installer

NOTE: The PSP requires that the environment variable ‘PICOBASE’ be set to the
top directory of where the Pico software is installed, typically something like
“C:\Pico\6.2.1.3”

Target System Setup

4.4.1. Install Pico M501 driver

After the Pico M501 and EX-xxx carrier are installed, the user must install the drivers.
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44.1.1. Follow the “Windows_Getting_Started Gude.pdf” to install the driver.
The current installer is “Picolnstaller_6.2.1.3.exe”.

4.4.2. Install Visual Studio Express C++ in 64 bit configuration

Please see the “Installation_Microsoft VSExpress2010and64bitSDK.pdf” for
installation instructions and how to configure an exported VS C++ project.

4.4.21. Install Visual Studio Express C++ 2010

4.42.2. Install Window 7 SDK

5.0 Passthrough Example and Tutorial

“Passthrough” is provided as an example that may be used for quickly creating user
applications and for the purpose of a tutorial showing the steps involved to go from an Impulse
C application in CoDeveloper all the way through to a Xilinx ISE 12.4-compiled FPGA binary
and target application executable. The base files required for recreating the example using this
tutorial are provided within the Impulse supplied examples which needs to be copied to a
working directory on the development PC in order to run the tutorial.

NOTE: Ensure there are no spaces (* ‘) in the directory path chosen to avoid potential
path issues with any of the tools.

The Passthrough example’s hardware process is “Passthrough()”, located in the source file
“Passthrough_hw.c”. It performs the following operations:
1) Read value from co_stream “input_stream”
2) Write value to co_stream to “output_stream”
NOTE: The hardware code runs continuously

5.1. Prerequisites

The tutorial in this Platform Support Package assumes that you have read and understand
the introductory sections of the CoDeveloper User's Guide, installed with CoDeveloper and
accessed from the Help menu. In particular, you should take the time to go through the
tutorials provided with CoDeveloper so you have a good understanding of the front-end
design flow including both desktop software simulation and hardware compilation.

5.2. CoDeveloper Project Files

The Passthrough example CoDeveloper project is made up of the following files:
e Passthrough.icProj — CoDeveloper project file

e Passthrough_hw.c — Source code for hardware process
e Passthrough_sw.c — Source code for software processes

e Passthrough.h — Header file that defines the width of the stream
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When you define the width of the steam, you must make the changes in the header file as
well as the in the passthrough_hw.c file. The default example defines the steam to be the
maximum width of 64 bit data bus.

extPad - [D:\MimpulseC PicoMrunk\Examples\M5XX\Passthroughlpassthrough. h *]

File Edit Search Wiew Tools Macros Configure  Window  Help g X

NEE BERE § BB D s 2 DY LR EE T e > TR RS
SISITEEIE LIS TSI ST LTSI ITE ST IS TSI SIS IS TSI IS SIS SIS SIS SIS —
< pazzthrough examnple
b
A Copyright(c) 2003-2009 Impulse Accelerated Technologies, Inc.
s

#define INPUT_FILE “filter_in.dat"
#define OUTPUT_FILE "filter out.dat's~all software simulation will place output file in
A0 N InpulsesstrunkssEzampless M5 XE~“Passthrough.

#define BUFSIZE 2 s% buffer size for FIFO in hardware %/
#def ine THPULSEC_GLOBAL_RST_ADDR Ox=08000000
#s128-bit math is impossible in C without function calls, =o when running simnulation we will use Bi-bit math

#if defined(IMPULSE_C_SYNTHESIS) || definediIMPULSE_C_TARGET)
#define picobusWidth 64
#define picobusDataType uintbd
¥else
#define picobusWidth 64
#define picobusDataType uintbd
#endif

12 39

Figure 2 - Impulse C Header File with 64 bit co_stream
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. TextPad - [D:AImpulseC_PicoMrunkiExamplesWM5XX\Passthrough\passthrough_hw.c]

File

NEHESRE BB =

Edit Search ‘Wiew Tools Macros Configure  Window  Help =5 X

R DYV HER ECTHh e » o OB

Updated 7/10/2012

/)////?/////////////////////////////////////////////////////////// -ij

<+ Passthrough filter exzample.

P

<« Copyright{c) 2003-2009 Impulse Accelerated Technologies. Inc.

s

< passthrough_hw. c: includes the hardware process and configuration
A7 functicon.

P

< See additional comment= in passthrough h.

s

#include <stdioc h:
#include "co b

#include "coszim_ log k"
#include "passthrough h"

extern vold test_producerico stream waveform in):
extern void test_consunerico stream waveform_out)

Y Y b ) ey
#/ This i= the

< passthrough hardware process.

<+ The process accepts a =tream representing a

s waveform of 32-bit zamples and returns the

s/ strean

< Adjust the StageDelay pragma to balance max
< frequency with pipeline rate

#s Thiz mample hasz been modified to usze the Pico HE01l's
# 128-bit bus.

vold passthroughico_stream filter_in, co_stream filter out)

IF_SIH{int samplesread = 0:)
IF_SIH{int sanpleswritten = 0:)

IF STH{ cosim_logwindow log;
IF_SIH { log = cosim_logwindow_create("passthrough"); )

do { 7« Hardware processes run forever

co_stream_open(filter_in, O_RDONLY, UIHNT_TYPE({picobusWidth}));
co_stream_open(filter_out, O_WRONLY. UINT_TYFE( (picobusWidth))):

while (1) {
co_strean_read(filter_in. &nSamnple, =izeof{picobusDataType)):
IF STH(=anplesread++; )
co_strean_write(filter_out, &nSample, sizeof (picobusDataType)):
IF_SIH({=ampleswritten++;)
IF_SIHi{if (=ampleswritten == 10) break:)

+

co_strean_close(filter_in):
co_=s=tream_closeifilter_out):

IF SIM({break;) ~ Only run once for desktop simulation

* while(l):

33 7

Figure 3 - ImpulseC Hardware File with 64 bit co_stream

5.3. Opening Project

Open the CoDeveloper project file ‘Passthrough.icProj’ by selecting and pressing ‘Enter’ or
by double-clicking it:

11
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Look in: IB Paszthrough j - £ E3-

_.swn
[Chexport_fwe
@expnrt_sw
[C)ReadmeFiles

. passthrough.icProj

File name: Ipassthrnugh.icF‘roi Open I
Files of type: IImpuler Project Filez [".icProj) ;I Cancel |

Figure 4 - Opening a project in CoDeveloper

5.4. Building Desktop Simulation Executable

Build the desktop software simulation executable via the “Project” menu:

Impulse CoDeveloper Application Manager Universal Edition
© Ele Edit Wiew Tools Help

% Build Software Simulation Executable

Figure 5 - Build Simulation Desktop in CoDeveloper using pull-down menu

Or via toolbar:

Build Software Simulation Executable

Figure 6 - Build Simulation Desktop in CoDeveloper using toolbar icon

Note the compiler output in the CoDeveloper IDE “Build” window:
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======== Buyilding target 'build_exe" in file _Makefile

"L/ mpulze/CoDeveloperdMinGw /bindgoe” -g "I mpulsei CoDeveloperdinclude” "IC: Ampulse/CoDeveloper3/Staget aster/include" -DwIN 32
" Ampulze/Col eveloperd/MinGyW include” -0 passthrough_bw.o -c passthrough_bw. ¢ 'C:/mpulze/Col eveloper3/MinGWw binsgec” -g

"C M mpulzehCol eveloperdhnciude’ 1T Ampulze/CoD eveloperd/Stagek asterdinclude -DwIM 32 "IC: Ampulzes/CoD eveloperd/MinGh fnclude”
-0 pazsthrough_sw.o -c pazsthrough_sw.c"C: Ampulze/Coleveloper3MinGW /bindgcc' -g pazsthrough_hw, o pazsthrough_sw.o
LC:Ampulze/CoDeveloper3/Staget aster/lib "C:\mpulzehCoDevelopersiLibranesz/mpulseC.Ib" -0 passthrough. exe

¥ Build |Sg Find in Files | 2] System

Figure 7 - Output within the CoDeveloper IDE build window

13
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5.5. Running Desktop Simulation Executable
Launch the desktop software simulation executable via “Project” menu:

—~Impulse CoDeveloper Application Manager Universal Editio

File Edit Wiew |Project | Tools  Help

T2 {#) Clean Project

4y Build Software Simulation Executable
| B Launch Software Simulation Execukable

E@ Application K ) Gerferate HOL
EE Source f Build/Launch Hardware Simulation Executable

'@ Export Generated Hardware (HOL)
@ Export Generated Software

ﬁﬁ@ f Options

= || Project Pre

Figure 8 - Launch software simulation window using pull-down menu

Or via toolbar:

Sl W P

[Launch Simulation Executable |

Figure 9 - Launch software simulation using toolbar icon

A command window will pop up in which the desktop simulation executable runs. Press
“Enter” to exit:

e CAWINDOWS\system 3 2\emd. exe

"DisImpulseC_PicostrunksExamplessMiHE“Passthroughspassthrough.exe"
mpulse C is Copyright 28083-200? Impulse Accelerated Technologies,. Inc.
iltered value: 1
iltered value:
iltered value:
iltered value:
iltered value:
value:
value:
value:
value:
value:

- =0 - - - A g VA FLY L]

Application complete. Pressz the Enter key to continue.

Figure 10 - Pop-up window during desktop simulation

14
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5.6. Project Setup Before Hardware/Software Generation and
Export

Settings within the CoDeveloper IDE necessary for generating and exporting both hardware

and software using this PSP are summarized below:
e Platform Support Package: “Pico M-501 (VHDL)”

e Hardware export directory: <user hardware export directory>
e Software export directory: <user software export directory>
e Unsupported settings include:

o Generate dual clocks (must be unchecked)
o Active-low reset (must be unchecked)
o Include floating point library (must be unchecked)

An example of these settings as it appears in the Passthrough example:

15
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Options

Platform Support Fackage:

Hardware Optimization and Generation

[v Enable constant propagation
[v Scalarize aray variables

[ Relocate loop invaniant expressions

Additional optimizer options:

Build ] Simulate  Generate l System] Fiegistratil:un]

[ Generate dual clocks
[ Generate active-low reset
[ Usze std_logic twpes for YHOL interfaces

[v [onotinclude co_ports in bus interface

Additional library options:

Floating Point Options
[ Include Foating point brar

O O O O O

COutput Directaones

Hardware build directany:

|hw

Software build directony:

|SW

Hardware export directon:

|e:-:p-:urt_hw

Software export directon:

|e:-:p-:urt_sw

Updated 7/10/2012

o ]

Cancel

Help

Figure 11 - Project setup to pick Platform Support Package

16
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5.7. Generating Hardware
Generate hardware via “Project” menu:

Impulse CoDeveloper Application Manager Universal Editio

¢ File Edit  Yiew Tools  Help

Figure 12 - Generate HDL using pull-down menu

Or via toolbar:

zenerate HOL
Figure 13 - Generate HDL using toolbar icon

Final results will appear in the directory specified during project setup in “Hardware build

directory”. Note the final output in the CoDeveloper IDE’s “Build” window:

17



Pico Computing M501 PSP User Guide v1.0.2 Updated 7/10/2012

Copyright 2002-2003. Impulse &ccelerated Technologies, Inc. S
Al rights reserved.

Generating pel/passthrough ...

Component generation complate

--Software activated---

" mpulze/Coleveloper3/bindimpulse_arch' '-aC:/Impulze/Coleveloper3drchitectures/pico_mb07_vhdl.xml" -no_port_bus_connect -swdirsw -files
"passthrough_comp.vhd passthrough_top,vhd "' pazsthrough, sic bwe/paszthrough_top, vhd

Impulze C HOL Design Generator

Copyright 2002-2012, Impulse Accelerated Technologies, Inc.

Al rights reserved.

Loading C:/Ampulse/Coleveloperd/drchitectures/pico_m501_whdl.«ml ...

Laading C:/mpulse/Caleveloper3/Architecturas/PicoME01_ME03/buzB01 . ml ...

Laading C:/mpulze/Caleveloper3fdrchitecturasMHDL target xml .

Laading C: A mpulze/Calevelaper3fdrchitecturasAMHDL Hiline v dtech sl .

Loading C:Ampulze/CoDeveloperdfdrchitectures MHO L/ Genenic/Genenc/spstem. xml ...

Loading paszthrough.sic ...

crogz_addr_addend =1

crogz_addr_addend =1

unning picoCustomizellof

connections = {stream in p_producer_process_waveform_in 64 picobus sp {} waveform_in {} 10} {stream out p_consumer_process_waveform_out B4 picobus sp {}
waveform_out £} 11}

o = shieamn in p_producer_process_waveforn_in B4 picobus sp {3 wavefarm_in {110, 10

com = shieamn out p_consurner_process_waveform_out 54 picobus sp 0 waveform_out £ 11, 11

Diesigh generation complete

chmod -B +na b

mkdir sw

" Ampulze/Col eveloper 3/bindimpulze_lib" "-aC: Almpulze/CoDeveloper 3stuchitectures/pico_m301 _vhdlsml" -hweditbw -fles 'passthrough_sw.c'" passthrough, sic
swlco_init.c

Impulze C Software Interface Generator

Copyright 2002-2012, Impulse &ccelerated Technologies, Inc.

Al rights reserved.

Laading C:/mpulse/Calevelaperd/Architectures/pica_m501_whdl.smil ...

Laading C:/mpulze/Calevelaper3fdrchitecturas/FicasME01_MB03/cpuS0T wml ...

Laading C:/mpulze/Calevelaper3farchitecturesMHDL Generic/ Generic/spsterm sl ...

Loading pazsthrough.«ic ...

for i i pazsthrough_sw.c; do cp $isw; done

for i in passthrough.h; do cp $i sw; done

chmod -F +rv gw

Build | Sg& Find in Files | ] System

Figure 14 - Build window output

18
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5.8. Exporting Hardware

Export hardware via “Project” menu:

¢ File Edit Wiew Tools  Help

Figure 15 - Export Generated Hardware (HDL) using pull-down menu

Or via toolbar:

Export Generated Hardware (HDL)

Figure 16 - Export Generated Hardware (HDL) using toolbar icon

Final results will appear in the directory specified during project setup in “Hardware export
directory”. Note the final output in the CoDeveloper IDE’s “Build” window:

== Building target ‘export_hardware' in file _takefile
chmod -F -+ b

for i in passthrough_sw.c; do cp i sw; done

for i in passthrough.h; do cp $i sw; done

chrmod -B +rw sw

"L Almpulze/CoD eveloper3bindimpulze_export' -hardware -sredithw -aC: Ampulse/CoD eveloper3Adichitectures/pico_mB01 _vhdl sml" passthrough. sic "export_hw"'
Impulze C Design Exporter

Copyright 2002-2007, Impulse Accelerated Technolagies, Ihe.

Al rights rezerved.

Loading C:Ampulze/CoDeveloperdirchitectures/pico_m501_whdl.«ml ..

Loading C:Ampulze/CoDeveloperddrchitectures,/Pico M 501_ME03/cpubll sml ...

Loading paszthrough.sic ...

N R O X

pazsthrough_arc
exec C:Ailing1 2 4458 _DSASEDindntAutclsh exe D AmpulseC_Picoftrunk /Esamples M54/ Pazsthrough/esport_hw/customizeb01 sige tol passthrough_arch
export_bhw/customizeb01 size.tel has successfully customized D:/lmpulseC_Picodtrunk/E samples/M5:<</Passthrough/export_bw/pazsthrough_anch

exec C:Axilina/1 2 458 _DSASEbindntiutclsh exe C:/Ampulse/Cal eveloperd/architectures/Pico/M501_ME03/ genb01 sise. tal

D Ampulzel_Picotrunk /E xarmples/t 544/ Passthrough/expart_hw./passthrough_arch

C:Ampulze/CoD eveloper3/architectures/Pico/ME01_MB03/9en507 vize bel has successfully generated

[ AmpulzeC_Picoftrunk /E samples/t %</ Pazsthroughexpart_hw/passthrough_arch

Build la Find in Files l System J

Figure 17 - Build window output

19
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5.9. Compiling FPGA in Xilinx ISE 12.4

After exporting hardware, under the specified hardware export directory will be a directory
structure that includes all necessary files for building the FPGA binary. In the top directory
there will be the batch file “build_passthrough_arch.bat” used to automatically run Xilinx ISE
12.4 to create the necessary .bit file used to program the M501 FPGA (select then "Enter” or
double-click).

% export_for EEX
File Edit ‘Yiew Favorites  Tools  Help "f
@ Back ~ [ l‘ﬁ‘ P Search [{ Folders v
fddress |@ e ImpulseC_Picalkrunk)ExamplesiMSxg Passthrooghexport_bw v! a0
Folders x Mame

i) Architectures a0 _xmsgs
i@ Doc [impulse_ib
[=l m Examples buildjassthrnugh_arch.I:uat
e 1] customizeS01xise kel
= g MSEx =] tmpulse. uck
) .svn impulse_mmu:m_vS.v
i) FIR1Z passthrnugh_ar-:h.gise
= ig) Passthrough ﬂpassthrnugh_arch.xise
I svn = passthrough_comp.vhd
3] =] passthrough_tap. vhd
2 export_sw picnbus_impulse.ucf
20 hw pil:l:ll:lus_impulse.v
i) ReadmeFiles F'in:n:nDeFines.v
@ sw v £ _ s
13 objects (Disk free space: 124 GE) 103 KB J My Computer

Figure 18 - Compiling FPGA in Quartus directory structure

A command window will appear showing the FPGA build process (primarily made up of
many, many info and warning messages). Compile time will vary by machine depending
upon project size. When completed successfully, something similar to the following will
appear:
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I passthrough_arch.log - Notepad

File Edit Format “iew Help

* Net sSkew is the difference between the minimum and maximum routi
only delays for the net. Note this is different from Clock skew wh
is reported in TRCE timing report. Clock Skew is the difference be
the minimum and maximum path delays which includes logic delays.

AN (setup: 0, Hold: 0, Component Switching Limit: 0)
Number of Timing Constraints that were not applied: 1

Asterisk (*) preceding a constraint indicates it was not met.
This may be due to a setup or hold violation.

Constraint | Check | worst
sla

TS_CLK_250 = PERIOD TIMEGRP "CLK_250" TS_ | SETUP | 0.
SYSCLK HIGH 50% PRIORITY 1 | HOLD | 0.
TS_CLK_125 = PERIOD TIMEGRP '"CLK_125" TS_ | SETUP | 0.

£ >

oo Fmmmmmmmm - +=————- +=—=——- Fm—mmmmmm +=2
|PicoFramework/app/BM | | | | |
|D/BMD_EP/EP_TX/BMD_T | | | |
| NTR_CTRL/mwr_done_G | Local | | 1| 0.000 |
Fmm o +-————- +-————- - +-
|PicoFramework/app/BM | | | | |
|ID/BMD_EP/EP_TX/BMD_TI | | | |
| NTR_CTRL/mrd_done_G | Local | | 1| 0.000 |
e Fmmmmmm e +=————- +===——- Fm—mmmm—m +-

Figure 19 — Xilinx ISE 12.4 compile log file — timing score
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I passthrough_arch.log - Notepad

File Edit Format View Help
signal does not drive any load pins in the design.
WARNING:PhysDesignRules:367 - The signal
<PicoFramework/app/BMD/BMD_EP/EP_TX/Mram_PDo_f1fo4_RAMD_0O> is i
signal does not drive any load pins in the design.
WARNING:PhysDesignhRules:367 - The signal
<PicoFramework/app/BMD/BMD_EP/EP_TX/Mram_PDo_f1ifo7_RAMD_O> is i
signal does not drive any load pins in the design.
WARNING:PhysDesignRules:367 - The signal
<PicoFramework/app/BMD/BMD_EP/EP_TX/Mram_PDO_fifol0_RAMD_O> 1s
The signal does not drive any load pins in the design.
WARNING:PhysDesignRules:367 - The signal
<P1coFramework/app/BMD/BMD EP/EP_TX/Mram_PDO_ fifo3_RAMD_O> is 1
signal does not drive any load pins in the design.
WARNING:PhysDesighRules:367 - The signal
<P1coFramework/app/BMD/BMD EP/EP_TX/Mram_PDO_f1foINFO:TcITaskscC
2_RAMD_0O> is incomplete. The
signal does not drive any load pins in the design.
WARNING:PhysDesignRules:367 - The signal
<PicoFramework/app/BMD/BMD_EP/EP_TX/Mram_PDo_f1ifol_RAMD_O> is i
signal does not drive any load pins in the design.
WARNING:PhysDesighRules:367 - The signal
<PicoFramework/app/BMD/BMD_EP/EP_TX/Mram_PDO_fifoll_RAMD_O> 1is
The signal does not drive any load pins in the design.
WARNING:PhysDesignRules:367 - The signal
<PicoFramework/app/BMD/BMD_EP/EP_TX/Mram_PDO_fifol2_RAMD_0O> is
The signal does not drive any load pins in the design.
Process '"Generate Programming File" completed successfull
Run completed (successfully).

Figure 20 - Xilinx ISE 12.4 compile log file - complete
5.10. Exporting Software

The software application to be run on the host computer (with the M501 installed with it's
drivers) can be exported in CoDeveloper.

Impulse CoDeveloper, Application Manager Universal Edition - [passthi

Fle Edit Wiew | Project | Tools Help

bCeD| 4aBbCel 4

ption Emphasis T

@@

] @ Application g

IXI Clean Project
ﬁ Build Software Simulation Executable

I Launch Software Simulation Executable

I“_‘I Generate HOL

j 3( Export generated software interfaces

Updated 7.

sp(e] p

=23 Header L%

BuildfLaunch Hardware Simulation Executable

4 Export Generated Hardware (HOL)

Export Generated Software

AT b
23 Project

,/'" Dptions

55

23 Document Files

Summary

roject

=23 Other Files

passthrough icProj This sample projects demonstrates {

Figure 21 - Export Generated Software

22



Pico Computing M501 PSP User Guide v1.0.2 Updated 7/10/2012

Once completed without error in the Build window, it should be noted that the software code
will be written to a newly created directory. The user can modify the target directory name.
In this example, export_sw contains the exported software files.

======== Buyilding target 'export_software’ i file _Makefile ========

far i in pazsthrough_sw.c; do cp $i sw; done

for i in pazsthrough.h; do cp $i aw; done

chrod -F +rw sw

"C:Almpulze/Coleveloperd/bindmpulze_export’ -zoftware -zredirzw

"-aC: Ampulze/Coleveloperdsdrchitectures/pico_mB07_vhdl.xml'" passthrough, sic 'export_zw''
Impulze C Design Exporter

Copyright 2002-2007, Impulze Accelerated Technologies, Inc.

All rights reserved.

Loading C:/Ampulze/Coleveloperaitrchitectures/pico_ma07_wvhdlxml ...

Loading C:/Impulze/Coleveloper3/architecturesFioco/MME01_MBO3cpub0n wml ..
lLu:uau:Iing pazsthrough, «ic ..

Figure 22 - Build window output

& software il E|

X
w

File Edit Miew Fawarites Toaols  Help ks
- ) =1 "
@ Back </ l? P Search ‘ H Falders
address ||ﬂ O Impulsed_Picoitrunk) Examples\MSkxPassthroughlexport_swisoftware v| Go
Folders x Marme
i) Architectures ~ ] coh
@ Doc |Ej co_if_sim.h
= i) Examples [Z] co_init.c
E 3 .svn Z] co_math.h
= gD MSix [£] co_process.c
I .svn [Z] co_stream.c
) FIR12 £ ca_type.c
= i@ Passthrough —| [E) co_types.h
I svn =] casim_log.h
) export_hw [Z] passthrough.h
= ) export_sw passthrl:uugh_arch.vcxpruj
) =oftare I'i_"’J passthrough_sw.c
7 b [Z] Pico_channel_wrapper.cpp
I ReadmeFiles E’J pico_channel_wrapper.b
_ & sw 3| @ i s
14 ohjects (Disk free space: 124 GE) 79.9KE :J My Computer

Figure 23 - Exported software directory

5.11. Programming the FPGA
The compiled software application will program the FPGA on the M501.
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5.12. Running Target Executable

The target application must be build using Visual Studio Express C++ 2010. Launch the
GUI and load the project, passthrough_arch.vcxproj. Build the software executable. A new
directory will be created with the software executable.

\Passthrough\export_sw\software\x64\Debug\passthrough_arch.exe

NOTE: The user MUST have administrator privileges in order to disable PCle card after
FPGA is programmed.

Open (“run as administrator”) a command prompt. Navigate to the software directory and
run the executable.

The results should mimic the software simulation exercised in CoDeveloper. It will load the
FPGA and reset the PCle card so there will be a slight delay until the card comes up and the
application runs.

NOTE: The input file (filter_in.dat) needs to be copied to the executable directory.

= — | » : 2
B3 Administrator: C:\Windows\system32\cmd.exe - passthrough_arch.exe |-
-

Microsoft Windows [Uersion 6.1.76001
Copyright <{c> 2809 Microsoft Gorporation. All rights reserved.

C:sUserssAdministrator>cd C:nImpulsestrunkiExamples\MSEX\Passthrough\export_swss
of twaresx64sDebug

C:s\ImpulsestrunknExamplessMSRE\Passthroughsexport _swisof twaresxb4sDebug>passthro
ugh_arch.exe

Impulse C is Copyright 2803-2807 Inpulse Accelerated Technologies, Inc.
Filtered value:
Filtered value:
Filtered value:
Filtered value:
Filtered value:
Filtered value:
Filtered value:
Filtered value:
Filtered value:
Filtered value: a

Mrong numbher of bhytes read

LR T YT, FNLRY CP

Application complete. Press the Enter key to continue.

L Figure 24 - Exported SW executed on target platforn
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