TRG1000 RecoNode v1.1
Kilinx ISE 14.7 Tutorial

Date: 7.10.2018

CCCCCCCCCCC



Table of Contents

1. Hardware Setup
2. Copy an Existing Project
A. Test the Project
a. Open the Project on Xilinx Platform Studio
b. Import the Project to Xilinx SDK
c. Program the Hardware
B. Modify the Project
a. Add a New Software Module
b. Add a New IP Core (Add / Change Wedges)
c. Create a New IP Core
3. Create a New Project

4. Troubleshooting PURDUE

POLYTECHNIC




HARDWARE SETUP

1. CPU and I/O

The RecoNode is a reconfigurable computational node
for creating heterogeneous wireless control networks.

Each node includes a hard-core PowerPC CPU
(reconfigurable software), an FPGA (reconfigurable
computational hardware), and two MorphingBus
peripheral 1/0 buses (reconfigurable 1/0 hardware).

From 1 to n nodes can be configured to create an
integrated control network using PBO/RT software.
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1. Hardware Setup

You can either use...
e New RecoNode TRC1000v1.1 (S/N 200 - 215)
e Old RecoNode TRC1000 v1.0 (S/N 000 — 199)

Both RecoNode versions 1.1 and 1.0 are based on the Xilinx
Virtex4 FPGA with onboard PROM and DRAM.

The MorphingBus depends on the configuration of the FPGA
for proper operation, so we have a few “standard 1/O stacks”
to make start-up easy.

See the RecoNode Morphing Bus manual for I/O options.

PURDUE
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1. ldentifying a Good RecoNode v1.1

-
-
)

=

TRC1000v1.1
SN # 200 - 215

The RecoNode PCB includes some
routing errors that must be fixed with

s “blue wires” for proper operation for
8 either v1.0 or v1.1. If your RecoNode
% has a serial number (Fig. 1), it should be

ready to go.

Some indicators of fixes include:

JTAG plug has been relocated to
bottom side (Fig. 2)

Power wire added to DRAM (Fig. 3)

PURDUE
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1. Hardware Setup .

Xilinx Programmer

| Headers

Connect Xilinx Connect UART to UART Pin
Programmer to JTAG Pin Headers (J5) located on
Headers on RecoNode bottom side of RecoNode

POLYTECHNIC




1. Hardware Setup

Supply 3.7 Volts to the power board. TRC 1000 should be connected to
JTAG, serial communication cable, and power board

If (The board is not programmed) then
If the currentis around 0.2 — 0.3 A then
Pass, it is good
If the currentis > 0.3 A, then
Turn off the power supply. Something might be shorted.

If (The chip is programmed) then
If The current rises from 0.2 -0.3 At00.5-0.6 A. then
Pass, it is good
If the current is > ~0.65 A - after programmed then
Turn off the power supply. Something might be shorted.

PURDUE
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1. Hardware Setup — MorphingBus

e~ A
XCF32
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Standard 1/0 Stack

RecoNode has two MorphingBus
connectors where you can stack 1/0
wedges in a double-helix.

The CRL Standard Stack is composed of
Morphing Bus 1 (left in Fig)

« TRC1140 - IMU Wedge (1t level)

* TRC1120 - Motor Wedge (2" level)
* TRC1121 - Servo Wedge (3" level)
Morphing Bus 2 (right in Fig)

* TRC1150 - Zighee Wedge (1%t level)

However, you can customize your stack
and change the number & order of the
|/O wedges. Different projects use
different I/O configurations and the
FPGA configuration in the XPS must
reflect the physical stack.

PURDUE
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1. Hardware Setup - Standard 1/0 Stack

TRC1150
Zigbee Wedge

15t Level

15t Level
TRC1140 . TRC1121
IMU Wedge Servo Wedge
4 31 Level

2" Level A
TRC1120

Motor Wedge
(Double) Standard Stack PURDUE
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2. Copy an Existing Project

First, let’s install ISE 14.7 software from Xilinx.

PURDUE

POLYTECHNIC




2. Installation of Software

Multi-File Download: ISE Design - 14.7 Full Product Installation

A Last Updated October 2013

As of October 2013, IS5E has moved into the sustaining phase
of its product life cycle, and there are no more planned ISE
releases.

ISE supports the following devices families and their previous
generations: Spartan-6, Virtex-6, and Coolrunner. For more
information, visit the |SE Design Suite

Xilinx recommends Vivado Design Suite for new design starts
with Virtex-7, Kintex-7, Artix-7, and Zyng-7000.

& All Platforms - Split Installer Base Image - File 1/4 (TAR/GZIP -

AD5 SUM Value: ff0f8a08abazb7110fa730c6b15067d6

.i. Ir‘staIIDataH File 2/4 (ZIP - 1.97 GB
C 3l c0962036464ff6b772b20c032b2f954b

& Ir‘staIIData B - File 3/4 (ZIP - 1.97 GE
D5 alue: el -:16a?eac?c026b4b50?fdfb?549e4e

& Irstall Data C - File 4/4 (ZIP - 1.98 GE
D5 S alue: 90943813f27a083e8929f3e742416417

ISE Design Suite (All Editions)
Lab Tools: Standalone
Installation

Platform Studio and Embedded
Development Kit

Software Development Kit
(SDK)

System Generator for DSP

Full Product Installation
Oct 23, 2013

14.7 - Release Notes
ISE Design Suite 14 - Known
Issues

License Solution Center

ISE Design Suite DVD

Download Xilinx design tools from here:
https://www.xilinx.com/support/downlo

ad/index.html/content/xilinx/en/downlo

adNav/design-tools.html

If they ask for licenses, input this to “path to license”: 2100@marina.ecn.purdue.edu

(purchased by Dr. Richard M. Voyles for CRL), (Last update 12/12/2016)



https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/design-tools.html
mailto:2100@marina.ecn.purdue.edu

2. A. Test the Project

a. Open on Xilinx Platform Studio
b. Import the Project to Xilinx SDK
c. Program the Hardware

We will program the hardware with an existing
project and test it.

PURDUE
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OPEN EXISTING PROJECT WITH XPS

a. Xilinx Platform Studio (XPS) Provides Hardware
Configuration Tools

The XPS allows the configuration of the
FPGA hardware

VHDL and Verilog code can be written for
custom logic

IP cores can be embedded from the
Xilinx library

Signals can be routed to different pins

PURDUE
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2. A. a. Xilinx Platform Studio

@le , ¥ RecoMode » TRC1000_StandardStack »

Organize « Open - Share with «
- Favorites Mame

BE Desktop J .metadata

4. Downloads | _xps

| Recent Places | data

' A360 Drive | etc

J hdl

- Libraries J implementation

3 Documents | pcores

J'. Music | TEVUp

| Pictures J SDK

gﬂ Subversion J software

B videos J synthesis

, TRC1000_StandardStack_hw_platform

18 Computer clock_generator_0.log

(L3}

‘-'-{ Local Disk (C:) __| platgen.log
—a Local Disk (D:) __| platgen.opt

= SANGIUN (H:) psf2Edward.log

(L3}

g montgom6 (\\myhc | | SDK.log
¥ voyleslab (\itechsto | | system.bsb
' A360 Drive | system.log
| system.make
?ﬂ Metwork L | system.mhs
8 system.xmp

| system_incl.make
|| testlog
__| Version_Changes.log

| ndsgen.log

system.xmp
@ Xilinx Platform Studio Project

Mew folder

Date modified: 7/9/2018 6:37 PM
Size: 535 bytes

Date modified

7/9/2018 6:39 PM
7/9/2018 7:20 PM
7/9/2018 6:29 PM
7/9/2018 6:29 PM
7/9/2018 6:29 PM
7/9/2018 6:36 PM
7/9/2018 6:30 PM
9/2018 6:36 PM
/9/2018 6:29 PM
7/9/2018 6:29 PM
7/9/2018 6:29 PM
7/9/2018 7:24 PM
12/12/201411:07 ...
12/12/2014 11:07 ...
12/12/2014 11:07 ...
12/12/2014 11:07 ...
7/10/2018 1:39 PM
12/12/2014 11:07 ...
7/10/2018 5:50 PM
7/9/2018 7:20 PM
12/12/2014 11:07 ...
7/9/2018 6:37 PM
7/9/2018 7:20 PM
7/9/2018 6:38 PM
7/9/2018 6:37 PM
12/12/2014 11:07 ...

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
wrifile
wrifile
OPT File
wrifile
wrifile
BSE File
wrifile
MAKE File
MHS File
Kilinx Platform Stu...
MAKE File
wrifile
wrifile

wrifile

Date created: 7/9/2018 6:29 PM

Size

1KB
19KB
1KE
1KB
4 KB
2KB
3KB
8 KB
8 KB
1KB
4 KB
OKB
1KB
4 KB

We are starting
with an existing
project, so all logic
has been already
defined.

Open the existing

* xmp file so we
can export the
hardware definition
to the software
environment.
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2. A. a. Xilinx Platform Studio

%2 Xilink Platform Studio
@ File Edit View Project Hardware Device Configuration Debug Simulation Window Help
T IEEEIRET T = IR
Navigator 3 || P catlog =1-F3 p (j Bus Interfaces | Ports I Addresses |
= 0
@ Ié MName Bus Name IP Type IP Version
Description IP Version  IP Type Status Processor Suppor 1P Classification ' plb_v46 1.05.a
- & EDKInstall d E +'r ppcd0S_virt.. 201b
Analog T T— [ 2 +r bram_block 1.00.a
- Arithmetic [ xps_bram_if... 7't xps_bram_if.. 1.00.b
FRERES Bus and Bridge - jtagppe_cnt. +'r jtagppc_entlr 2.0L.c
Clock, Reset and Interru... - motor_wed... motor_wed... 110.a
Communication High-... - SPLB plb [=]
Communication Low-5... [#- proc_sys_re... +r proc_sys_re.. 3.00.a
DMA and Timer [z cc2520 reset +'r xps_gpio 2.00.a
%18 Debug - SPLB plb =
i FPGA Reconfiguration =8 ie:d 7 xps_gpio 2.00.a
General Purpose I0 ?7 - 5PLB plb =
10 Modules - xps_iic 0 i xps_iic 2032
Interprocessor Commu.., =] x;r_JS_:pl_O i xps_spi 2.02.a
Memory and Memory ... . - SPLB plb [=]
Generate BitStream PCI - xps_timer_ 0 1} xps_timer 1.02.a
Peripheral Controller - SPLB plk =
Processor i 7 xps_timer 1.02.a
Utility SPLB plb [=]
Export Design [=+ Project Local PCores =3 xps_fLmEr_Z 7 xps_timer 1.02.a
- USER . SPLB plb =]
E} xps_timer_3 1} xps_timer 102.a
) xps_timer_ 4 +r xps_timer 102.a
. - SPLB plb [=]
ﬂ ) aps_timer 5 +'r xpstimer  1.02.a
Generate HDL Files Ti SPLB plb [=]
- xps_timer 6 +r xps_timer 102.a
. - SPLB plb [=]
Iln - aps_timer 7 7'r xpstimer  1.02.a
Launch Simulator Legend

Search IP Catalog:

@& rProject | @ 1P Catalog

WMaster @Slave liMaster/Slave B Target {Initiator @ Connected Ulnconnected M Monitor

TProduction Ellicense (paid) BiLicense (eval)

(1 Superseded

H

Discontinued
Design Summary

=K

Local Z&Pre Production HBeta BEipevelopment

Graphical Design View B &

System At

Console

PURDUE
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2. A. a. Xilinx Platform Studio

% Xilinx Platform Studio

20131013) - C\Users\admin\Dezktop'\RecoNode’

File Edit View Project Hardware Device Configuration Debug 5

5 i 15‘ BEe R

“h a6 RE =«

Mavigator 3 |project 08 x
Platform
& Project Files
- WMHS5 Files systern.mhs
& ® UCF File; data\system.ucf
— -~ IMPACT Command File: etc/download.cmd
Run DRCs

EE
(]

Generate MNetist

Generate BitStream

o\

Export Design

Simulaoun Flow

a)

=

Generate HOL Files

Tl

Launch Simulator l

- Project Options

- Design Summary

- Implementation Options File: etc/fast_runtime.o
- Bitgen Options File: etc/bitgen.ut
[=}- EIf Files

[ ppcd05_0

- Device: xedvh20ff672-10

- Metlist: ToplLevel

- Implementation: XP5 (Xflow)
- HDL: VHDL

- Sim Model: BEHAVIORAL

. | r

e Project e- IP Catalog

Console

We want to export the existing
design and launch the SDK.

| Export to SDK / Launch SDK -

L2 [

o8

and it

This dialog allows you to export hardware
platform information to be used in SOK.

Include bitstream and BMM file

(%P5 wil regenerate bitstream if necessary,

may take some time to finish.)

Directory location for hardware description files

sers\admin'DesktopiRecoNode{TRC1000_StandardStack\SDK\SDK_Export

[E}q:n::nrttllnh,-I J ’Export&Laund1 SDK] ’ Cancel ] ’

Help

PURDUE
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b. Import the Project to Xilinx SDK

PURDUE
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2.A. b. Kilinx SDK

, SOLIDWORKS Installation Manager o
, Startup
| Texas Instruments

; TIEmulators
; TortoiseSVM

Open Xilinx Software Development Kit (SDK)
and select the same workspace that contains
your .xmp file

, VideolLAM

, WinDirstat

, Windows Kits

. WinPcap

. Waolfram Mathematica

Workspace Launcher

, Kiling Design Teols
J I5E Deesign Suite 14.7
, Acceszories
. Chip5Scope Pro
, Documentation
| EDK
& Xilinx Platform Studio

m

@ Ailinx Software Development

, Docurnentation =
; Tools -

1  Back

| |:If:r:r'1 programs and files 2 |

Select a workspace

Kilinx SDK stores your projects in a folder called a workspace,
Choose a workspace folder to use for this session.

(U G Bl 2 U sersh admin' Deskiop' RecoMode\ TRC1000_StandardStack - Browse...

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

| ok || cancel |

PURDUE
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2.1 b. Xilinx SDK

File Edit Source Refactor MNavigate Search Run  Project  Xilinx Tools Window Help

Lk

B

r[\j Project Explore

e

B 5
1 fivebar_oneMNode_twoMotor
. =% PBORT_menu_tutcrial

5 g TRC1000_StandardStack_hw_platform
[C1 zigbee_multicast

LT zigbee_multicast_bsp
L1 zigbee_onelone

L1 zigbee_oneZone_bsp

- |-G -& @-&8~-F~-@~ H-0-Q4~- w0 #¥H & &5~
= B[ [g TRC1120DCmoter.c TRC1120DCmotor.h [£] PDcontrol.c [ PDcontrol.h

//#include <util/delay.h>

#include <stdlib.h> /¥ for malloc() */
#include "pbort.h”

"termbot.h”

"uart.h"

snauie emecen) [MPOrted projects will appear here. Please

#include "xparamete

smawe e 1MPONt PBORT _menu_tutorial folder

#define TXRXMODE 1 /,
#define TESTMOTOR @
#define PBORTMAIN 1

Mew

Copy
Paste

¥ Delete

Maove...

hﬁ

Rename...

£y Export..

Open Project

Show in Remote Systems view
Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...

Properties

]

CrleC mbot Global Variables

project folders to the program

Click “Import...” to include the existing

oid)

T Fmenull, *pdID;

¢d char message[256];

» Q_Mez[2], Q_Ref[2];
Torque[2], Qd_Mez[2];
K[2] = {1,1};

F(message, "RecoNode v@.3%\r\n");
b EndString(message);

OR
Alt+Enter csQs

//MOTOR_WEDGE®_ SET1 = @x488;

PURDUE
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2.A. b. Kilinx SDK

Import =

22 Import

Select

A"
Create new projects from an archive file or directory.

Select an import source:

type filter text

=]

4 = General

@ Archive File
=3 Existing Projects into Workspace
e il
= Preferences
4 = CfC+

[€] C/C++ Executible

& C/C++ ProjectiSettings

Existing Code g5 Makefile Project
= Install
» [ Remote Systems
> (= Run/Debug
2 = Team

Import Projects

(@) Select root directory:

Projects:

Select a directory to search for existing Eclipse projects.

Click “Browse...”

() Select archive file:

»

Worls

[] Copy projects in

ak

k Select All
Deselect All

Browse For Folder

4

@ < Bk

Finish

Cancel |

Browse to...

C:\Users\admin\Desktop\RecoNode\TRC1000
_ StandardStack\software\SDK\SDK _Export

X

Continue with
“Existing Projects into Workspace”

T TEVORE

> SDK

4 | software

Pr——tebEtata

> fivebar_nodeh

fivvehar nndelR

> fivebar_nodef_bsp

[.m |

Folder: SDK_Expart

Make Mew Folder

] [ Cancel

\DUE
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2.A. b. Kilinx SDK

-

-

@Uv| , v RecoMode » TRC1000_StandardStack » software » SDK » SDK_Export »

Organize = Include in library -

» Favorites
Bl Desktop
4. Downloads
=l Recent Places

' A360 Drive

- Libraries
3 Documents
J‘-‘ Music
k=| Pictures
g]] Subversion

B videos

1M Computer
&L, Local Disk (C:)
—a Local Disk (D)
= SAMNGIUN (H:)
% montgomb (myhc
S voyleslab (\\techsto
' A360 Drive

EMH Metiwenrk

Mame

-~

Share with =

Mew folder

Date modified Type Size

| .metadata

2/8/2018 915 PM File folder

| fivebar_nodef

, fivebar_noded_bsp

| fivebar_nodeB

, fivebar_nodeB_bsp

| fivebar_oneMode_twoMotor

, fivebar_oneMode_twoMeotor_bsp
; PEORT_menu_tutorial

; PBORT_menu_tutaorial2

, TRC1000_StandardStack_hw_platform

, Zighee_multicast

, zighee_multicast_bsp

, Zighee_onelone

, Zighee_onelone_bsp

2/8/2018 9:15 PM File folder
2/8/2018 9:15 PM File folder
2/8/2018 9:15 PM File folder
2/8/2018 9:16 PM File folder
2/8/2018 9:15 PM File folder
2/8/2018 9:15 PM File folder
2/9/201812:47 AM  File folder
2/9/201812:26 AM  File folder
2/8/2018 9:15 PM File folder
2/8/2018 9:16 PM File folder
2/8/2018 9:15 PM File folder
2/8/2018 9:16 PM File folder
6/27/2018 3:22 PM File folder

C:\Users\admin\Desktop\RecoNode\TRC1000
_StandardStack\software\SDK\SDK _Export

Contains all existing tested project folders.

PURDUE
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2.A. b. Kilinx SDK

. Import

s>

Import Projects

I Some projects cannot be imported because they already exist in the

workspace

@ Select root directory:  C:\Users\admin\Desktop\RecoNode\TRCL000_

(71 Select archive file:

B

<

Browse...

T

ebar_noded_bsp (Ch\Users\admintDesktop RecoMode\ TRICT I =
ivebar_nodeB (ChUsers\admin' Desktop\RecoMode\ TRC1000_| :
idebar_nodeB_bsp (Ch\Users\admin'Desktop'RecoMode\TRCL

iebar_oneMode_twolMotor_bsp (ChUsers\admin' Desktop'Re

[C] Copy projects into workspace
Working sets

[ Add project to working sets

®

Select All

Select the project folders that
you want to import.

For this tutorial, we want
=< | PBORT_menu_tutorial folder.

PURDUE
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2.A. b. Kilinx SDK

C/C++ - PBORT_menu.tutorial/srcftermbot.c - Xl 5K W T S e e T

File Edit Source Refactor Navigate Search Run  Project Xilinx Tools Window Help
il |®v%v@ ﬁvﬁﬁvlﬁv@v :;t{;;vov{%v ® ,%1 @ = 5~ g i v 5 - %o
f[\j Project Explorer &2 = B8 @ TRC1120DCmotor.c (@ TRC1120DCmotor.h r@ PDcontrol.c (@ PDcontrol.h (@ xparameters.h r@ termbor

fivebar_oneMode_twoh

4 =5 PBORT_menu_tutorial

[ qﬁ-?' Binaries

I I@J Includes

I = Debug

4l =g

[+ [k inttypes.h

[£] menuc
[R] menuh
[£ pbort_reconode.c
[n] pberth
[B] pbort.old.h
[£] PDcontrol.c
[k PDcontrol.h
[£] serial.c
[n] serial.h
[£] termbot.c
[n] termbot.h
[£] TRC1120DCmotor.c
[R] TRC1120DCmotor.h
[n] types.h
@ uart.c
[R] warth

T Iscript.id

[=
[+
[»
[
[»
[=
[+
[=
[+
[»
[
[»

[»

[ E TR
11 zighee_multicast
1.7 zigbee_multicast_bsp
127 zigbee_oneZone
L] zigbee_oneZone_bsp

ack_hw_platform

Jf#include <util/delay.hs
#include <stdlib.h:>
#include "pbort.h™
#include "termbot.h"
#include "uart.h”
#include "menu.h"
#include "PDcontrol.h™
#include “"xparameters.h”

/* for mallec() */

// newly added SE

#include "TRC112B8DCmotor.h”
#define TXRXMODE 1
#define TESTMOTOR @
#define PBORTMAIN 1

//1: Transmit, @: Receiwve

SRk Rkt ke ke ke ke ke ke ke %

Termbot Global Variables */

P L L L L T L T T T T T e e T T T T T T L O 7

"

—int main (void)

{

processT

*menuIl, *pdID;
unsigned char message[256];

int32_t Q Mez[2], Q Ref[2];
int32_t Torque[2], Qd_Mez[2];
intls_t K[2] = {1,1};

folder.

Open an existing project and
you will see all c files in src

sprintf(message, "Recolode v@.3\r\n");
UART_Send5String(message);

#if TESTMOTOR
zeroGEncs();

J//MOTOR_WEDGE®_SET1 Bwdaa;

4

& Problems &2 z. Tasks} = Console\l =| Propenie;I A8 Terminal 11 XMD Console}

0 items

PURDUE
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c. Program the Hardware

PURDUE
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2.A. c. Program the Hardware

[
iy

LEIL 1lw g

uintd t  tmplo;
unsigned char message[256];

/* look for incoming serial commands®/
if (VUART_Empty())q

tmp = UART_GetByte();

#if @

/* echo the character, show the command*/
4

Ef'._\, Problems | ¥ Tasks | B Console &2 El Properties| @& Terminal
COT Build Console [PEQRT_menu_tutorial]

elfcheck B

Xilinx EDK 14.7 Build EDK_P.28131813
Copyright (c) 1995-2812 Xilinx, Inc. All rights reserved.

B e

Command Line: elfcheck -hw ../../TRClBE8_StandardStack_hw_platform/system.xml

-pe ppc485_8 PBORT menu tutorial.elf

ELF file : PBORT _menu_tutorial.elf
elfcheck passed.

'Finished building: PBORT _menu_tutorial.elf.elfcheck’

15:85:46 Build Finished (tock 25.427ms)

Save the changes you made
on the code, xilinx will
automatically compile and
generate elf file.




2.A. c. Program the Hardware

€ C/C++ - PBORT_menu

t@ & &~
fEIp

200Cmotar.c

File Edit Source Refactor Mavigate Search Run  Project | Xiling Tools | Window Help
|_=<J> - I:'.ll B % > [a Tﬁ a5 - > (@ E Generate linker script
e = = Board Support Package Settings
|._|>_‘| Project Explorer &3 =) Li system.xml ) ] E-p- . J
—. (@ Repositories
=S int32 t
4 == PBORT_menu_tutorial ;:Eig;; 28 Program FPGA
> [l Includes uintle -! Dump/Restore Data File
> (= Debug 7l Program Flash
> i SIC I
a [ TRC1000_StandardStack_hw_platform s #MD Conscle
[Z download.bit f =1 Launch Shell
5l system_bd.bmm “*| §F Configure JTAG Settings
=| systemn.bit
= SyErEmL D #2  Systermn Generator Co-Debug Settings
|4 system.xml
= /* This is a Create Zynqg Boot Image

h processT struct *

DCess wcdule 1nfc n

."I.:.: It i5 all-'\ﬂ'}l'ﬁl ZTT JUE Lo == r_" 'EBBJ.rTE TToRCrCT o

increments the QRei
za) */

E

E

i

S@f* --—-d toggle display of measured wvelocity (Qd_Me
f* --- k decrement Kp (proportiocnal gain)
f*F - K increment Kp (proportiocnal gain)
/¥ -—-p toggle display of measured position (Q_MezG) */
/¥ ---r toggle display of reference position -Q_Refﬁj */
f* --- v decrement Ky (derivative gain)
P | increment Ky (derivative gain)

- char SStutorMenu cyc]e{vold *wptr)

{

E

Go to

Xilinx Tools / Program FPGA




2.A. c. Program the Hardware

Program FPGA

Program FPGA
Specify the bitstrearm and the ELF files that reside in BRAM memory

Hardware Configuration
Hardware Specification: Ch\Users\admin'Desltop' RecoMode\ TRC1000 StandardStackt TRC1000 StandardStack hw

Bitstream:

EMIM File:

system.bit

systermn_bd.brnm

platform’system.xml

ISEarch...] ’Bmwse..]

I

10 1

Processor
ppcdds 0

@

Software Configuration

ELF File to Initialize in Block RAM

bootloop -

bootloop
Browse..

/

Make sure these are from

same directory

(g ] |

Cancel

J

/

Browse for elf file created for your project.

PURDUE
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2.A. c. Program the Hardware

Program FPGA

ud

—l

Program FPGA[ & select ELF file

=~ _——

E Spemf—y the bitsH o

=y
3 l\,.,/“\..,-"l . < TRC1000_StandardStack » software » SDK » SDE_Export » PBORT_menu_tutorial » Debug » v|4¢| Search Debug ,OI
; Hardware Confi - _
. Hardware Spedl Organize « Mew folder = - [l @
[ Bitstream: Syi A Favorites it MNarne Date modified Type Size
BMM File:  syst B Desktop L src 7/10/2018 4:05 PM File folder 3
4 Downloads __| PEORT_menu_tutorial.elf T/10/2018 4:05 PM ELF File 432 KBIl
Software Config | Recent Places
Processor a0 A360 Drive
ppcdls 0 |
.~ Libraries 1
3 Documents
@:I rJ’- Music
= Pictures
=l Subversion
E Videos —
and*/ 1M Computer
] £ Local Disk (C:)
.;\:ﬂ Terminal —w Local Disk (D:)
3 SAMGIIN by 7
Locate elf file in your directory under - [t g
’ Open ] [ Cancel ]

{your_project_name}/ Debug

Open elf file for programming your hardware.

PURDUE
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2. B. Modify the Project
a. Add a New Software Module
b. Add a New IP Core (Add / Change Wedges)
C. Create a New IP Core

PURDUE
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a. Add a New Software Module

PURDUE
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b. Add a New IP Core (Add / Change Wedges)

By adding IP core, you can add more wedges
and customize your stack.

PURDUE
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2.B.h. Add a New IP Core - Update this

% Xilinx Platform Studio {
File Edit View Project Hardware Device Configuration Debug Simulation  Window Help

@dE Prior P da/RB = =

Mavigator b4 | Project 08 x 4 B e e R R e R R e s R s s S s L L]
Platform b 2 ##This ucf file is for the TRC1000 Standard Stack (Both FX20 and FX40):
o —— " f— 3 ##0n Morphing Bus one: 1st level - TRC1140 (IMIO)
— = P'°mSF'F'TSI . 4 ## 2nd level - TRC1120 (Motor)
e 'Wﬁem'm - o 5 ## 3rd level - TRC1121 (Servo)
@ 6 ## 4th level - TRC1122 (LED, modified from Servo wedge)
Ao DRCs ity E;T‘F oot 7 ##0n Morphing Bus two: 1st level - TRC1150 (ZigBee)
" Mplementation Hptians frie: Sast UMme.o) o 8 FEEEREEREERREREEEREEEEEEEAEEER AR R R R R R R RE R HEFR AR R R R RER R HEA R EHA 8
- Bitgen Options File: etc/bitgen.ut = g
= --F;I:IS;US 0 A 10 FEEEEEEEEEE R RS54 4111
. - P 11 ##CLE, RST and UART
| = PrOJ;CIIOPtIO;B F572-10 G 12 FREEERE R R R RIS 4454744411
%b Ne“'l',cel'_’l‘_c ¥ ’in ; | 13 wNet fpga 0 RS232 Uart RX pin LOC=P3 | IOSTANDARD = LVCMCS33;
. + Netlist: Topleve % | 14 Net fpga 0 RS232 Uart TX pin LOC=N3 | IOSTANDARD = LVCMOS33;
Generate Netlist - Implementation: XPS (Xflow) - = - — = i
- HDL: VHDL - 15 HNet fpga 0_clk 1 sys_clk pin THM NET = sys_clk pin;
. 5 M del: BEHAVIORAL @ 16 TIMESPEC T5_sys_clk pin = PERICD sy=2_clk_pin 100000 kHz:
D;_,'m S ek 5) 17 Net fpga 0 clk 1_sys clk pin LOC=AB12 | IOSTANDARD = LVCMOS33:
. - Lesign summary — 18 HNet fpga 0 rst 1 sys rst pin TIG;
SRR 19 Net fpga 0 _rst_1 _sys rst pin LOC=H11 | PULLUP;:
20
21 FRERERERERERERERRRRR SRS RERERERERERERESESESESESE RS AR RSS2
, 22 F##IMU
Export Design 23 FRERERRRRRIRRRRRRRSISRIRIRESESEIE ISR
24 Net =ps iiec 0 Sel LOC = BT | TOSTANDRRD = LVCMOS33;
25 WNet xps iic 0 5da LOC = B6 | TOSTANDARD = LVCMOS33:
27
“'{EI PR S S S e s R s R e e e s s s s s E L]
- 29 #$MOTCR 1
Generate HOL Files 30 FRERERRRRRRRRRSRR RS RES RIS ASASASAASAAAAIAAIA
31 Net motor_wedge 0 ENCAL pin LOC=C3 | IOSTANDARD = LVCMOS33;
32 Net motor_wedge 0 EN1 pin LOC=C4 | IOSTENDARD = LVCMOS33;
I 33 Net motor wedge 0 INA1 pin LOC=D3 | IOSTANDARD = LVCMOS33;
Launch Simulator < il | k d il
& Project | @ TP Catalog = Design Summary % | ‘ & Graphical Design View x| ‘ & System
Console

PURDUE
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2.B.h. Add a New IP Core - Update this

28  FEEEEEEERREERREEEEERRREERLEEEERRREEEERRRRREREERRRRRRSES
29 #iMOTCR 1

30 BEEEEEERRREERREEEERRRREELLEEERRRRLLEERRRRRALERRRRSIYS
31 HNet motor wedge O ENCAl pin LOC=C3 | IOSTRNDAERD = LVCMOS33:

32 HNet motor wedge O EN1 pin LOC=C4 ICSTANDARD = LVCMOS533:;

33 HNet motor wedge O INA1 pin LOC=D3 IOSTANDARD LVCHOS533;

34 HNet motor wedge O ENCEZ pin LOC=D4 IOSTANDARD LVCHOS533;

35 HNet motor wedge O INEZ pin LOC=E3 ICSTANDARD = LVCMOS533:;

36

37 Net motor wedge 0 ENCBl pin LOC=AT

ICSTANDARD = LWVCMOS533:

38 Net motor wedge 0 TNB1 pin LOC=CS8 ICSTANDARD = LWVCMOS533:
39 Net motor wedge 0 ENCAZ pin LOC=AS ICSTANDARD = LWVCMOS533:
40 Net motor wedge 0 ENZ2 pin LOC=ES ICSTANDARD = LWVCMOS533:

41 Net motor wedge 0 TNAZ pin LOC=AS
42

43 PR RRRR R IR R IR IR IR R AR R R AR AR R AR AR AR AR AR AR AR AR AR
44 FFMOTOR 2 // added for second motor wedge 4.20.2018 - 5J

45  FEERRERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRS
45 HNet motor wedge 1 ENCAL pin LOC=ES | IOSTRNDARD = LVCHMOS33:

47 HNet motor wedge 1 EN1 pin LOC=F3 ICSTANDARD = LVCMOS533;

48 HNet motor wedge 1 INA1 pin LOC=F4 IOSTANDARD LVCHMOS533;

43 HNet motor wedge 1 ENCEZ pin LOC=G4 IOSTANDARD LVCHMOS533;

50 Het motor wedge 1 INEZ pin LOC=GS ICSTANDARD = LVCMOS533;

51

52 Net motor wedge 1 ENCEl1l pin LOC=B10

ICSTANDARD = LWVCMOS533:

ICSTANDARD = LVCMOS33:

53 Net motor wedge 1 TNB1 pin LOC=RI10 ICSTANDARD = LVCMOS33:
54 Net motor wedge 1 ENCAZ pin LOC=B11l ICSTANDARD = LVCMOS33:
55 Net motor wedge 1 ENZ2 pin LOC=FE8 ICSTANDARD = LVCMOS33:

56 Net motor wedge 1 THNAZ2 pin LOC=FT ICSTANDARD = LVCMOS33:

PURDUE
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Morphing Bus 1 on TRC1000

GND
GND
3.3V
5V
B7
A7
C8
A8
B9
A9
B10

A10
B11

F8
F7
G9
G7

H7
H6

]9
J5
K8
K7
L10
L9

O N 0 W -

11

15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45

47
49

o O &~ N

10

14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

GND
GND
3.3V
5V
B6
3
c4
D3
D4
E3
ES
F3
F4
G4
G5
H3
H4
13
14
K3
K6
L5
L7
M5
M6



Morphing Bus 2 on TRC1000

GND—— 1 2 GND
GND—— 3 4 GND
33V—— 5 6 —— 3.3V
5V —— 7 8§ |—— 5V
c23—— 9 10 —— 21
D23 —— 11 12 —— 21
E23 — 13 14— 22
F23 — 15 16 —— c19
D24 17 18 D19
F24 —— 19 20 ——— F19
G24 —— 21 22 ——— 123
C22 —— 23 24 — 124
D21 25 26 L G»
B17 —— 27 28 L A17
D18 29 30 | —— c18
17 — 31 32 L 17
M24 —— 33 34— M22




C. Create a New IP Core

PURDUE
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2.B.c.Create aNew IP Gore

&
@
O3 dd]

MNavigator b4

Design Flow

Run DRCs

Bo
B
Generate Netlist

Generate BitStream

Export Design
Simulation Flow

ki
Generate HOL Files

Launch Simulator

AODEX®0 | % aE| D SR e
IP Catalog +08 X1 & Createa
Description rsion [P Type \
= E EDK Install

Analog N
Arithmetic

Bus and Bridge

Clock, Reset and Interrupt

Communicatien High-5peed

Communication Low-5peed

DMA and Timer

Debug

FPGA Reconfiguration

General Purpose 10

10 Modules

Interprocessor Communication

Memery and Memory Contreller

PCl

Peripheral Controller

Processor

Utility

Built-in Global Peripheral Repository
Project Local PCores

- - - [ - - - -

£ >

Console

Search IP Catalog: Clear

[E- od W

@ Project @ IP Catalog

R T T T

At Local date and time: 5at Dec 23 14:33:
xzdk.exe -hwspec C:\Users\TaaSoratanaldm
¥ilinx Software Development EKit
Xilinx EDK 14.4 Build EDK P.45d

Copyvright (c) 1995-2012 Xilinx, Inc. &ll
Done!
LW -:EDK: 3605 - Use of the repository

I, (equivalent of $XILINX EDK/../edk user re

It i=s recommended that you use Global Sea|

First, go to Xilinx Platform Studio,

Select Create and import peripheral wizard

More Info

$7XILINX

Welcome to the Create and Import Peripheral

Thig wizard is used for generating & importing IPs which will work with EDK system, AXI based IPs can be usedin

rocessor systems developed outside the EDK.

To continue, dick Mext.

Next >

< Back Cancel




2.B.c.Create aNew IP Gore

@& Create and Import Peripheral Wizard ? X

“Peripheral Flow
Indicate if you want to create a new peripheral or import an existing peripheral.

This tool will help you create templates for a new EDK IF, or help you import an existing EDK IP into an XPS project or EDK repository. The interface files
and directory structures required by EDK will be generated.

Select flg

(® Create templates for a new peripheral

gport existing peripheral

oo’

i

Flow description

This tool will create HOL templates that have the EDK compliant portfparameter interface. You
will need to implement the body of the peripheral.

Options
[ Load an existing .cip settings file (saved from a previous session)

Browse...

More Info < Back

Cancel

@& Create Peripheral ? X

“Repository or Project
Indicate where you want to store the new peripheral.

A new peripheral can be stored in an EDK repository, or in an XPS project. When stored in an EDK repository, the peripheral can be accessed by multiple
XPS projects.

(C) To an EDK user repasitory (Any directory outside of your EDK installation path)

Repository: Browse...

To an XPS project

Project: C:\sers\TaaSoratanaAdmin\DesktopiRecoNode_tester Browse...

Peripheral will be placed under:

C:\Users\TaaSoratanaAdmin'\Desktop\RecoMode_tester\poores

More Info < Back

Cancel

Select Create template for a new
peripheral

Select Export to XPS Project

PURDUE
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2.B.c.Create a New IP Gore

@ Create Peripheral ? X @ Create Peripheral ? X
“Name and Version - 4 Bus Interface -2
Indicate the name and version of your peripheral. f\\,'? Indicate the bus interface supported by your peripheral. f\\"?
Enter the name of the peripheral (upper case characters are not allowed). This name will be used as the top HOL design entity. To which bus wil this peripheral be attached?
Name: |pwm_step_counter] (O AxI4-Lite: Simpler, non-burst control register style interface
Version: 1.00.a (O AXI4: Burst Capable, high-throughput memary mapped interface
Major revision: Minor revision: Hardware [Software compatibility revision: tream: Burst Capable; ughput streaming interface
1 = 0o = a = < (®) Processor Local Bus (PLE v4.6)
Fast Simplex Link (FSL)
Description:
ATTENTION
Refer to the following documents to get a better understanding of how user peripherals connect to the CoreConnect(TM) bus PLB v4.6
interconnect and the FSL interface,
NOTE - Select the bus interface above and the correspeonding link(s) will appear below for that interface.
CoreConnect Specification
PLB (v4.6) Slave IPIF Specification for single data beat transfer
PLB (v4.6) Slave [PIF Specification for burst data transfer
PLB (v4.6) Master IPIF Specification for single data beat transfer
PLE (v4.6) Master IPIF Spedification for burst data transfer
Logical library name: pwm_step_counter_v1_00_a
AHDL files (either created by you or generated by this tool) that are used to implement this peripheral must be compiled into the logical library
name above. Any other referred logical libraries in your HOL are assumed to be available in the ¥PS project where this peripheral is used, or in EDK
repositories indicated in the ¥PS project settings.
More Info < Back | Next > Cancel Mare Info < Back | Next = Cancel

Name your IP Core

In this example, we are creating a

Select Processor Local Bus
* Unless you use AXI in your XPS Project

PWM step counter as a new IP core.

PURDUE
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2.B.c.Create a New IP Gore

& Create Peripheral ? x & Create Peripheral 7 *
“IPIF (IP Interface) Services (94 “slave Interface (p/)
Indicate the IPIF services required by your peripheral, QI? Configure the slave interface of your peripheral f\‘)l?

Your peripheral will be connected to the PLB (v4.8) interconnect through corresponding PLE IP Interface (IPIF) modules, which provide you with a quick
way to implement the interface between the PLB interconnect and the user logic. Besides the standard functions like address decoding provided by the
slave IPIF module, the wizard tool also offers other commonly used services and configurations to simplify the implementation of the design.

Slave service and configuration

Processor Local Bus (version 4.6)

Typically required by most peripherals for operations like logic contral,
status report, data buffering, multiple memory /address space access,
and etc. (PLB slave interface will always be incduded).

[ software reset
[[] readwirit= FIFQ

User logic software register

PLB ¥4.6 [[] user logic memory space
Slave

[ interrupt contral Incude data phase timer

Master service and configuration

Typically required by complex peripherals like Ethernet and PCI for
commanding data transfers between regions (PLB master interface
will be included if master service selected).

IPIC Master
Read LocalLink
Write LocalLink

[ user logic master

More Info Cancel

The IPIF slave library provides a quick way to implement a slave interface between the user logic and the PLB v4.6 interconnect. It provides address
decoding over various ranges as configured by the user and implements the protocol and timing translation between the PLB v4.6 interconnect and the
IPIC (IP InterConnect . interface between user logic and IPIF).

Slave performance

Slave peripherals support single beat read/write data transfers by default. If performance is key to the slave peripheral {i.e. memory controllers),

you can have the burst transfer support turned on - this feature provides higher data transfer rates for the PLB Cacheline access and enables the
transfer protocol for PLB Fixed Length Burst operations.

[1 Burst and cacheine suppart

Data width

The native bit width of the internal data bus may be less than or equal to the PLE slave interface data bus width {itis always 32-bit for non-burst
slaves and can be 32, 64, or 128-bit for slaves supporting burst). To conserve FPGA resources, set the value to be the same as the smallest PLB
master in the system that may interact with your peripheral.

Native data width: |32 bit

More Info

Proceed to next step

PURDUE
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2.B.c.Create a New IP Gore

& Create Peripheral ?

“User 5/W Register
Configure the software accessible registers in your peripheral,

The user specific software accessible registers will be implemented in the user-ogic module of your peripheral. Such registers are typically provided for
software programs to control and to monitor the status of your user logic. These registers are addressable on the byte, half-word, word, double word
or quad word boundaries depending on your design. An example logic for register readfwrite will be induded in the userogic module generated by the
wizard tool for your reference.

User logic software registers may take full advantage of the slave IPIF address-
decoding service to generate CE decodes g @istiagaindividual register of
BusZIP RdReq T interest. The diagram on the left shaa@he simplest set of IPMglave signals to
BLsZIP_WrReq read fwrite the registers.
BusZIP_ROCE =g il
Reg2 Number of software accesfible registers: | 4] S| (1to 4096)
BLsZIP Data HEDY
[PaBus Dot HEDm
P2Bus_RdAd:
IPZBus_WrAck
IPZBus_Error
User Logic
More Info < Back Cancel

B

@& Create Peripheral ?

x
1P Interconnect (IPIC) R
Select the interface between the logic to be implemented in your peripheral and the IPIF f\\,g

“our peripheral will be connected to the PLE (v4.6) interconnect through suitable TPIF master (slave module(s). Your custom logic from the userogic
module interfaces to the IPIF module(s) and other sub-blocks through a set of signals called the IP interconnect (IPIC) interface. Some of the ports are
always present, some are pre-selected based on the IPIF services you required, and you can choose other optional ports to be included in the design
based on your needs.

Mote: all IPIC ports are active high. Port description

Bus2IP_Clk
Peripheral Bus2IP_Reset
[] Bus2IP_Addr

PLB w.6 Other PLB vib [] Bus2IP_CS
Slave Blodks Master ] Bus2IP_RNW

Bus2IP_Data
BusZIP_BE
BusZIP_RdCE
Bus2IP_WrCE
|P2Bus Data
IPZBus_RdAck
IP2Bus_WrhAck
IP2Bus_Error

IPIC for slave
IPIC for others

)
#
E
B
o
g

User Logic

Restore Defaults

More Info < Back Cancel

Select 4 registers

PURDUE
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2.B.c.Create a New IP Gore

@ Create Peripheral ?
€ (OPTIONAL) Peripheral Simulation Support

X
Generate optional files for simulation using Bus Functional Models (BFM). 4\\,3

The EDK provides a BFM simulation platform to help you simulate your peripheral. Indicate if you want this tool to generate the appropriate HOL and Bus
Functional Language (BFL) stimulus file for the target bus.

[[] Generate BFM simulation platform

PLEvAG Device [master) Note: ISim, ModelSim-5E, ModelSim-PE and QuestaSim simulators are
k| supported.

» A testbench template will be generated on top of your
peripheral.

* A test platform description file (bfm_system.mhs) consisting of
the subsystem illustrated by the diagram will be generated as
well.

 All CoreConnect bus transactions can be defined through BFL
command file (sample.bfl).

* Stimulus for other non-CoreConnect bus 1/0s of your
peripheral can be defined in the testbench file.

#Please refer to the README file for BFM simulation
instructions.

-

Mote: License Required for BFM IPs in Simulation.

More Info < Ba

@ Create Peripheral ?

X
£ (OPTIONAL) Peripheral Implementation Support R
Generate optional files for hardware/software implementation 4\\,3

Upon completion, this tool will create synthesizable HOL files that implement the IPIF services you requested. A stub 'user_logic' module will be created.
‘fou will need to complete the implementation of this module using standard HDL design flows. The tool will also generate EDK interface files (mpd/jpac)
for the synthesizable templates, so that you can hook up the generated peripheral to 3 processor system.

MNote
Penpheral (YHDL) Should the peripheral interface (ports/parameters) or file list change, you will need to
regenerate the EDK interface files using the import functionality of this tool.
IPIF (WHDL}) m 'user_logic' template in Verilog instead of VHOL
Generate ISE and X5T project files to help you implement the peripheral using X5T flow
Generate template driver files to help you implement software interface
Uzrllers \
(vHDL)
More Info < Back Cancel

Check “Generate ISE and XST project files”
And “Generate template driver files”

l’URDUE
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2.B.c.Create aNew IP Gore

@& Create Peripheral

-

More Info

Congratulations!

When you dick Finish, HOL files representing your peripheral will be generated. You will have to implement the

functionality of your peripheral in the stub 'user_logic’ template file.

IMPORTANT: If you make any interface changes to the generated peripheral (induding peripheral name, version,

ports and parameters), or any file changes (add or remove files), you will need to regenerate the EDK interface

files by using this toal in the Import mode,

peripheral hardware templates under C:

_00_a respectively.

Peripheral Summ=ary:

top nams I PWI_Step_counter
versicon : 1.00.a

type : FLE (v4.g) szlave
features : slave attachment

user s=/w registers
R2ddress Block Summsary:

user logic slv : C BASEADDR + 0x00000000
C_BASEADDR + 0x0D00000FF

Thank you for using Create and Import Peripherzal Wizard!

Plezse find your

“Users\TaaSoratanakdmin\Desktop'RecoNode tester/pcores/pwm step counter vl
00_a and peripheral software templates under -
“Usersi\TaaScratanakdmin\Desktop'RecolNode tester/drivers/pwm step counter_ vl

~

MOTE: A *.dp settings file will be created under your peripheral's "devl” folder. It can be loaded in a future wizard

session to regenerate your peripheral,

Click Finish to generate your peripheral.

< Back

Cancel

PURDUE
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2.B.c.Create a New IP Gore

. Xilinx Design Tools

‘ 32-bit Project Navigator

‘ 64-bit Project Navigator

Go to Files / Open Project

Open Project Navigator

& Open Project
€« T
Organize «

[ This PC
[ Desktop

|| Documents

qmres » pwrn_step_counter v1_00_.a » devl » D v O Search projnan

Mew folder

#

2 Marne Date modified Type Size

12/23/2017 436 PM  File folder
12/23/2017 436 PM Xilinx ISE Project

_¥msgs

. pwm_step_counter

“ Downloads

Matlak
J’ﬂ Music
= Pictures

B videos

‘i Local Disk (&)

=g Visio_Drea

m5pal

=x tsoratan (\\gilbn

=¥ Network

L

File name: | pwm_step_counter v| ISE Project Files (*xise)

Cancel

L3

Go to your XPS project folder,
Then pcore/your _IP_core_name/devi/projnav
Select the ISE project file located inside the directory




2.B.c.Create aNew IP Gore

Write a VHDL code for
Open Project Navigator your new IP Core

138 entity pwm_step counter is

135 generic
140 (
View: @ ﬁi}lmplemenbﬁon D ,!.EI*E Simulation 141 —- ADD USER GENERICS BELOW THIS LINE ———————————————
. 142 —-USER generics added here
Hierarchy 143 —- ADD USER GENERICS ABOVE THIS LINE ———————————————
@j pwm_step_cu:uu?nter 1:; -- DO NOT EDIT BELOW THIS LINE
Ef E:g xcdvfx20-10ff672 146 —— Bus protocol parameters, do not add to or delete
M3y pwin_step_counter - [MP (pwm_step_counter.\rhd]l 47 C_BASEADDR : std logic_vector -
'Hy PLBVAE SLAVE_SINGLE_I - plbwd6_slave_single - implementatio C_HIGHRDDR : std logic_vector =
USER_LOGIC_| - user_logic - IMP {user_logic.vhd) 2 C_SPLB_AWIDTH i integer -
150 C_SPLE_DWIDTH : ilnteger =
151 C_SPLE NUM MASTERS : integer =
152 C_SPLE MID WIDTH : integer =
153 C_SPLB_NATIVE DWIDTH : integer =
154 C_SPLE_F2P : integer =
155 C_SPLE_SUPPORT BURSTS : integer =
Double click on pwm_step_counter.vhd 156 C_SPLE_SMALLEST MASTER : integer -
- - 157 C_SPLB_CLE_PERIOD PS5 : integer =
158 C_INCLUDE DPHASE TIMER : integer =
155 C_FRMILY : string =
160 -- DO NOT EDIT ABOVE THIS LINE
161 Vi
162 port
163 {
164 —-- ADD USER PORTS BELOW THIS LINE
165 STEP : in std logic;
166 DIR : in std logic;

For this example...
Add these line to the user defined port in entity block in pwm_step_counter.vhd

STEP : 1In std logic;
DIR : in std logic;




2.B.c.Create aNew IP Gore

BHEN e e e e

380 -— instantiate User Logic

TR = ioiiosim s s i g i e b i e

382 USER_LOGIC_I : entity pwm_step_ counter vl 00 _a.user_logic
383 generic map

384 (

385 —— MAP USER GENERICS BELOW THIS LINE ——-——————=—————=
386 --USER generics mapped here

387 —— MAP USER GENERICS ABOVE THIS LINE —-——————————————
388

389 C_SLV_DWIDTH => USER_SLV_DWIDTH,
3390 C_NUM_REG => USER _NUM_REG

391 )

> USER PORTS BELOW THIS LINE

STEP
DIR

=>
=>

> USER PORTS ABOVE THIS LINE

E
401 Bus2IP_ Reset
402 Bus2IP Data
403 Bus2IP_ BE
404 Bus2IP_ RdCE
405 BusZIP_WrCE
406 IP2Bus_Data
407 IP2Bus_RdAck
408 IP2Bus_WrAck
409 IP2Bus_Error
410 )i
411

=bus2IP_Clk,
ipif Bus2IP_ Reset,
ipif Bus2IP Data,
ipif Bus2IP_ BE,

user Bus2IP_ RdCE,
user Bus2IP WrCE,
user_ IP2Bus_Data,
user IP2Bus_RdAck,
user IP2Bus_ WrAck,
user IP2Bus_Error

STEP —> STEP,
DIR => DIR,

Add these line to the port map block, inside USER_LOGIC_| block

PURDUE
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2.B.c.Create aNew IP Gore

Simulation

View: (@) {fj}lmplememﬁﬁon O

Hierarchy

'n?ﬂ pwm_step_counter
B 6l xcdvi20-10ff672
=] .i:m pwm 5tep counter - IMP (pwm step_ counter\rhd]
fug-RLE e = gplernentation
- IMP (user logic.vhd)

i!l.l USER LOGIC | - user log

Double click user_logic.vhd

84

entity user logic is
generic
(
—- ADD USER GENERICS BELOW THIS LINE ——————-————————
—-USER generics added here
—- ADD USER GENERICS ABOVE THIS LINE —————-—————————

—- DO NOT EDIT BELOW THIS LINE
-- Bus protocol parameters, do not add to or delete
C_S5SLV_DWIDTH : integer
c NU'M REG : integer
—-- DO NOTI EDIT ABCOVE THIS LINE

X}

)

—- ADD USER PORTS BELOW THIS LINE ——————-———————%
STEFP : in scd 1
DIR : in std

—-- DO NCT EDIT BELO E INE
—— Bus protocol ports, do not add to

Bus2IF_Clk : in

Bus2IP_ Reset : in

Eus2IF_Data : in to C_SLV_DWIDTH-1):
Bus2IF EBE : in to C SLV DWIDTH/8-1);
Bus2IF_RACE : in to C_NUM_REG-1):
Bus2IP WrCE : in to C_NUM_REG-1);
IP2Bus_Data : out to C_SLV_DWIDTH-1):
IP2Bus_RdAck : out

IP2Bus Wrlck : out

IP2Bus_Error : out

—-— DO NOT EDIT ABOVE THIS LINE
Vi

attribute MA}{_FANOUI‘ : string;
attribute SIGIS : string:

Add user defined port in entity block in user_logic.vhd

STEP : 1n std logic;
DIR : 1n std logic;

PURDUE
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2.B.c.Create aNew IP Gore

131 architecture IMP of user logic d=

signal count step
signal count step inv

——USER =signal declarations added here, a=s needed for user logic

std logic vector(0 to C _SLV DWIDTH-1):
i C SLV DWIDTH-1):

136 e oo ———————

137 —— Signals Tor uoee - -SRI T e T T

138 2 - e

138 signal slv_reg0 std logic_wvector (0 to C_SLV_DWIDTH-1):
140 signal slv_regl std ic_vwector (0 to C_SLV_DWIDTH-1);
141 signal slv_reg2 std logic_wvector (0 to C_SLV_DWIDTH-1):
142 signal slv_reg3 std logic_wector (0 to C_SLV_DWIDTH-1):
143 signal slv_reg write sel std logic_wvector (0 to 3):

144 signal slv_reg read sel std logic wvector(0 to 3):

145 signal slv_ipZbus data std logic vector (0 to C_SLV DWIDTH-1):
148 signal slv_read ack std logic;

147 signal slv write ack std logic;

148

148 begin

150

151 --USER logic implementation added here

152

is 3  ---———————————————————————————

154 —— Example code to read/write user logic slave model s/w accessible registers
155 -

156 —-— Hote:

157 —— The example code presented here is to show you one way of reading/writing
158 -— software accessible registers implemented in the user logic =slave model.
158 —— Each kit of the EuSEIP_WrCEIBuSEIF_RdCE signals is configured to correspond
160 -— to one software accessible register by the top lewvel template. For example,
161 -— if wyou have four 32 bit software accessible registers in the user logic,
162 -- you are basically operating on the following memory mapped registcers:

163 -

Go to architecture section, add
signal count step

std logic vector (0 to C_SLV _DWIDTH-1);

signal count step inv : std logic vector (0 to C_SLV DWIDTH-1); PURDUE
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2.B.c.Create aNew IP Gore

175
176 —-—- implement slave model software accessible register(s)
177 SLAVE REG WRITE_PROC : process( Bus2ZIP Clk ) is
178 begin
179
180 if Bus2IP Clk'event and Bus2IP Clk = "1' then
181 if Bus2IP Reset = 'l' then
182 slv_regl <= (others => '0');
183 —regl <= (Oothers =

—— slv_reg2 <= (others => '0");

slv_reg3 <= (others => '0");

186 Sl3c
187 case =s1v reg write_sel is
188 when "1000" =»>
189 for byte_index in 0 to (C_SLV_DWIDTHfS)—l loop
190 if ( BusZIP BE (byte_index) = 'l' } then
191 slv_regl(byte_index*8 to byte_ index*8+7) <= BusZIP Data (byte_index*8 to byte_ index*g
192 end if;
153 end loop:;
194 when "0100" =»
195 for byte_index in 0 to (C_SLV_DWIDTHij—l loop
128 if ( BusZIP BE (byte_index) = 'l' } then
197 s1lv_regl (byte ind oSl i) el Data (byte index*§ to byte index=®g
198 [hels I
188 end loop:;
200 when "0010" =>

for byte_index in 0 to (C_S:?_DWIDTH!%]—l loop
202 —— if ({ Bus2IP BE (byte_index) = '1' } then

203 - glv_regld (byte index*8 to byte index®8+7) <= Bus2IF Data(byte index*E8 to byte index
204 -- end if;

2058 -- end loop:
206 -—-— when "0001" =>
207 —— for byte_index in 0 to (C_S:?_DWIDTH!%]—l loop

—— if ( Bus2IP BE (byte_index) = "1' } then
glv_reg3 (byte index*8 to byte index®8+7) <= Bus2IF Data(byte index*E8 to byte index
end if:;
211 end loop;
212 hers => null;

Go to implement “slave model software accessible register(s)” subsection,
comment out the line shown above

PURDUE
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2.B.c.Create aNew IP Gore

Now we are creating a logic, which can count the step pulses (from STEP), with regard to the
current state of direction pin (defined as DIR).

Add these line right before end IMP;

-— process (@var) == if the system detect the change in @var, this section of code will activate
process (STEP) begin
-— 1f the change is rising edge (low reading to high reading) and the reader (slv_reg0O) is
-- x"00000001"
if rising edge(STEP) and slv_regO = x"00000001" then
-- i1if the direction is 1, we count up, else we count down
if DIR = '1l' then
count step <= count step + 1;
count step inv <= count step inv - 1;

else
count step <= count step - 1;
count step inv <= count step inv + 1;
end if;
end if;
-— 1f we receive reset signal (slv_regl = x"00000000"™), then count step and count step inv

--— will be set to O
if slv regl = x"00000000" then
count step <= x"00000000";
count step inv <= x"00000000";
end if;
-- send the counter value to the output registers (slv _reg2 and slv reg3)
slv_reg2 <= count step;
slv_reg3 <= count step inv;
end process;

PURDUE
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2.B.c.Create aNew IP Gore

F'LE-iEn_ [] New Source... implementation

USER_LC [5] Add Source... :
EIEJ Add Copy of Source...

Open
£| Remowve

Manual Compile Order
sy oet as Top Module

SmartGuide...
oo oo | I
| Mo Processes Rur1r1ir1l File/Path Display »
ICESSES: pWIM_step_co Expand All

£ Design Sumn Collapse All
Design Utiliti
g User Constrai (M} Find... Ctrl+F
fad  Synthesize -}
fd ImplementD Design Properties...

(] Gene.rate Pro 4] Source Properties...
Configure Tal,

Now, compile the vhd by right click the pwm_step_counter.vhd
and select “Implement Top Module”

PURDUE
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3. Creating a New Project

PURDUE

POLYTECHNIC




Open Xilinx Platform Studio, and create a new
| Tex Live 2015 - prOJECt (go to File > New BSB Project)

| TortoiseSVMN
, VideoLAN
J Visual Studic 2015
| VMware
. Wind Kit -
moswE e Getting Started
, WinPcap i
e
, Xilinx Design Tools BSB
| ISE Design Suite 14.7 I Create Mew Project Using Base System Builder
| Accessories F

IUse the Base System Builder wizard to create an XPS project
. Chip5cope Pro

. Documentation Create Mew Blank Project

. EDK i
3 ilinx Platform Studio i Create a new XPS project without using the Base System Builder
@ Xilinx Software Development -
; Documentation b |i —'i}gpml'e_ct
+ Tools = / Open a previously created project
. I5E Design Tools T

1

| PlanAhead =
. |z | Open Recent Project
| Systern Generator \
! ' Open a recently used project

4  Back

Search programs and files 2 |

PURDUE
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@ Create New XPS Project Using BSE Wizard &

MNew Project

Project File | C:Users\admin\DesktopiRecoMode {TRC1000_StandardStack\system. xmp

Select an Interconnect Type

@ AXI System

AXIis an interface standard recently adopted by Xilinx as the standard interface used for all current and
future versions of Xilinx IP and tool flows. Details on AXI can be found in the AXI Reference Guide on
wilinae. com.

(") PLB System

PLEE the legacy bus staMdesd used by Xilinx that supports current FPGA families, induding Spartans and
Virtexs. PLB IP will not support nEWesEPGA families, so is not recommend for new designs that may
migrate to future FPGA families. Details on'PeBsean be found in the PLEv46 Interface Simplifications
document an xilinx. com.

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

Set Project Peripheral Repository Search Path

Browse ...

7

e Browse to the location for
your project

* Enter the directory name
e Save the .xmp file there

* Your directory name can’t be
too long or contains special
characters. Make it simple (ex.
locate in desktop)

e Choose PLB

*Our RecoNode uses Xilinx
Virtex-4, which is supported by
PLB system.

PURDUE
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-
%4 Base System Builder

Welcome Board System Processaor

Peripheral Cache summary

Welcome to the Base System Builder

This tool leads you through the steps necessary for creating an embedded system.

Select One of the Following:
@ Iwould like to create a new design

(71 I would like to load an existing .bsh settings file (saved from a previous session)

Browse ...

Welcome Board System

rocessar

Peripheral Cache Summary

Board Selection

Select a target development board.

Board

@ Iwouldli

lowing development board

Board Vendor | Xilinx

< Board Name Virtex 4 ML405 Evaluation Platform

[ ][]

Choose Xilinx for Vendor, and Virtex 4 ML 405 for Board Name
* The Virtex-4 FPGA XC4VFX20-FF672-10 is on the RecoNode.

PURDUE
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Welcome Board System Processor Peripheral Cache

Summary

System Configuration

Configure your system.

(") Dual-Processor System

@ Single-Processor System
Select this option to crea i i e processor. This Wizard

will let you configure the processor, the peripheral set and some major
configuration parameters for the peripherals.

Select this option to create a design with two processors. This W
will let you select the types of processors, peripherals unique to
processaor, and peripherals shared by the processors.

Processor 1 Peripherals

RS232 GPIO

Shared Peripherals

Mailbex  Mutex

Processor 1 Peripherals

RS232 GPIO

Choose Processor system
based on your Chip.

For RecoNode V1.1, we uses

Virtex-4: XC4VFX20 — This has
a PowerPC processor, thus
choose Single-Processor
System.

Processor 2 Peripherals

CDR

EMAC

Board

Welcome System ¥ Peripheral Cache

Processor Configuration

Configure the processor(s).

Reference Clodk Frequency | 100,00

Configuration

Processor Type PowerPC

Processor Clock Frequency | 100,00

Bus Clock Frequency 100,00

On-chip Memary Mong

ebug Interface FPGA JTAG

For RecoNode V1.1, we uses

Virtex-4: XCAVFX20 — choose
PowerPC processor.

RecoNode has 100MHz clock
frequency.

oating Point Unit

|




Welcome

Board System

Processor Peripheral

Cache

Summary

Peripheral Configuration

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

Available Peripherals

Peripheral Mames

[=+ 10 Devices
TriMode MAC_GMI
FLASH

= Internal Peripherals
Imb_bram_if_cntlr
wps_bram_if_cntlr
xps_timebase_wdt
xps_timer

Add =

Processor 1 (PowerPC 405) Peripherals

Select Al

Core

DDR_SDRAM

Core
Ethernet MAC

Core: xps_ethernetlite
OC_EEPROM

Core: xps_iic
LEDs 4Bit

Core: xps_gpic
LED=_Positions

Core: xps_gpic
MGT_wrapper

Core: mgt_protector
Push_Buttons_Position

Core: xps_gpic
RS232 Uart

SRAM

Core: xps_mch_emc
SysACE_CompactFlash

Core: xps_sysace
xps_bram_if_cntlr_1

Core: xps_bram_if_cntlr, Size: & KB

Core: xps_uartlite, Baud Rate: 9600, Data ...

Pararmneter

mpmc

"URDUE
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IF Catalog

I

[+ Arithmetic

[+ Bus and Bridge

i#- Clock, Reset and In...
[+ Communication Hi...
--Cu:urnmunicatiu:un La..
-- DMA and Timer

- Debug

-- FPGA Reconfigurati...
--General PurposeI0
--IG Modules

- Interprocessor Co...
i+ Memory and Mem...
- PCI

[+ Peripheral Controller
[#- Processor

- Utility

[=}- Project Local PCores

- USER

| 08 X
Description IP Version IP Type
&+ & EDKInstall

[+ Analog

=

— @

DRI

"'i Bus Interfaces Ports Addresses
Mame Bus Mame IP Type IP Version
- plb Tr plb_via 1.05.a
.. ppcd0s 0 10 ppcd05_virt.. 2.01.b
--ptb_bmm_ff_cnttr_l_bmm 1 bram_block 1.00.a
[+ xps_bram,_if_cntlr_1 T xps_bram_if.. 1.00.b
--jtagppc_cnttr_mst 17 jtagppc_cntlr 2.01.c
[+ motor_wedge 0 % motor_wed... 110.a
[} proc_sys_reset 0 17 proc_sys_re.. 3.00.a
[+ cc2520 reset 1 *ps_gpio 200.a
- led T xps_gpio 2.00.a
[+ xps_iic_ 0 Tr xps iic 203.a
G- xps_spi 0 Tr xps_spi 202.a
.. xps_timer 1r xps_timer 1.02.a
.. xps_timer 1 Tr xps_timer 1.02.a
.. xps_timer 2 1r xps_timer 1.02.a
.. xps_timer 3 17 xps_timer 1.02.a
.. xps_timer_ 4 1 xps_timer 1.02.a
.. xps_timer 5 T xps_timer 1.02.a
.. xps_timer 6 1r xps_timer 1.02.a
[+ xps_timer_7 17 xps_timer 1.02.a
[+ R§232 Uart 17 xps_uartlite  1.02.a
‘o clock_generator 0 T clock_gene.. 4.03.a

PURDUE
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Generate BitStream

Export Design

HDL: VHDL
Sim Model: BEHAVIORAL
Design Summary

clock_gener...

L

Export Design

1

\Tad

MUsers

Export Only

\

Directory location for hardware

B Export to 5DK / Launch SDE

Include bitstream and BMM file

(XPS will regenerate bitstream if necessary,
and it may take some time to finish.)

wport & Launch SDK

This dialog allows you to export hardware
platform information to be used in SDK.

Cancel

*

op'RecoMode_tester\SDK\SDEK,_Export

Help

To SDK!

N

PURDUE
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@
8 - 8 x
OBEF % HiéR aa R@
Navigator 3¢ || Project Bus Interfaces Ports Addresses 5| e | B |«<
Platform MName Connected Port Direction Range Class Frequency(Hz) Reset Polarity o
=} Project Files External Ports 5
MHS File: Tutorial3_serial. mhs plb o
UCF File: datat Tutorial3_serial.ucf ppcdls 0
iIMPACT Command File: etc/download.cmd plb_bram_if...
Run DRCs Implementation Options File: etc/fast_runtime.opt xps_bram_if...
Bitgen Options File: etc/bitgen.ut jtagppc_cnt...
(= Elf Files ProC_sys_re..
ppcd5 0 & RS2 Uart
[} Project Options Interrupt L0 INTERRUPT
&IE Device: xedvfx20ff672-10 = (IO_IF} u... Connected to External Ports ~
(3] ; Netlist: ToplLevel R External Ports:fpga_0_R5232_Uart_RX_pin a8
Generate Netfist Implementation: XPS (¥flow) TX External Ports::fpga_0_R5232_Uart_TX_pin o]




Workspace Launcher

oelect a workspace

Kilinx 50K stores your projects in a felder called a workspace.

Choose a workspace folder to use for this session.

Worksphce: | Ch\lsers\TaaSoratanaAdmin'\Desktop'\RecoMode_tester )

Browse...

/

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

OK

Cancel

that contain your .xmp file

In Xilinx SDK, Select the workspace

PURDUE
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Create a code project in Xilinx SDK

BEg| Y~
fg RecoMode_tester_hw_platform

[ Project Explorer &% = B ||| systemxml 52

RecoNode_tester_hw_platform Hardware Platf

Design Information

Target FPGA Device: xcdvfx20

I New > T Project.. ] 7
2y Import... B4 CProject
&y Export... 5 C++ Project

- fEfff
@' Refresh Fi | % Other. Ctrl+N 0fff
E Generate Linker Script
23 Configure FPGA esent in the design
Wi, Change Referenced BSP ppcdli_vitexd 201k
B Create Boot Image plb_v46 1.05.a

wprecwraree_cntir_1 xps_bram_if_cntlr 1.00.b
plb_brarm_if_cntlr_1_bram bram_block 1.00.a
rs232_uart

clock_generator_0

xps_uartlite 1.02.a
clock_generator  4.03.a
2.00.c Datasheet
proc_sys_reset 3.00.a

jtagppc_cntir_inst jtagppc_cntlr

proc_sys_reset 0

Mew Project

Select a wizard

Wizards:
type filter text

= General
= C/C++
w = Kiling
Board Support Package

[i5 Hardware Platform Specification

@ < Back Next >

Finish Cancel

Right click in Project Explorer, Select New > Project .
Then Xilinx > Application Project

PURDUE
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New Project O > New Project = X

Application Project B Templates .
Create a managed make application project. @ Create one of the available templates to generate a fully-functioning
application project.

| Available Templates:

Project namé: | serial_tutorial]

Dhrystone A blank C project.
Use default location B pp

THElS wornd
Location: | CA\Users\TaaSoratanaAdmin\Desktop\RecoMNode_tester\seria Browse... Memory Tests

Peripheral Tests
SREC Bootloader
Kilkernel POSIX Threads Demo

Choose file systerm: | default

Target Hardware

Hardware Platform | RecoMNode_tester_hw_platform ~
Processor ppcd05_0 v
Target Software

05 Platform standalone ~
Language ®C (C++

Board Support Package (®) Create New | serial_tuterial_bsp

Use existing

@ < Back Next = Cancel

@ < Back Mext = Cancel

Put your project name

PURDUE
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[ Project Explorer 3

=08
BEg|¥~

[S RecoMede_tester_hw_platform
v [=£ serial_tutorial

sl lncludes

| system.xml

Medify this B5P's Settings

[ system.mss 23

serial_tutorial_bsp Board Support Package

v = -
Mew »| 4% Project...
Go Into _<> File . € New Source File O
v @ SiE Open in New Window _" File from Template Source File
= E Copy Cirl+ C % Folder Create a new source file. L
= Paste Ctrl+V | & Class
'E * Delete Delete i} Header File Source folder: | serial_tutorial/src | Browse...
_IHT Move... E Source File Source file: Imai”" |I
Rename... F2 B source Folder Template: |Defau|t C source template ~ | Configure...
E2y Import.. & CProject -
3 Export.. [t C++ Project
27 Refresh F5 ' [% Other. Ctrl+N
Index ¥ . .
y Support Package. Put your main source file name.
ake Targets »
- - Documentation Examples oy ® .
Resource Configurations »
Deocumentation E}(ammes By default’ It IS malnlc’ but you
Team » .
Compare With > should put a unigue name that
Restere from Local History... ey e .
STy T you would know that it is a main
Properties Alt+Enter ~ [FOM=0IE == Froperties| g~ ler

TS DU e T OO T

Right click from Project Explorer,
go to New / Source File

file.

PURDUE
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#include <stdio.h>

int main()

{

return O;

xil printf("Hello From the Other Side! \n\r");

Sample code of printing on serial
communication (UART).

Add your code in your main source file.
This differs to what you want to achieve from your SDK.

PURDUE
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Troubleshooting

4. Troubleshooting
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POLYTECHNIC




Troubleshooting

Error: Cannot find boot.o

C/C++ - PBORT_menu_tutorial/src/SStutorial.c - Xilinx SD
File Edit Source Refactor Mavigate Search Ruf | Project | Xilink Teols  Window  Help

B 22X & @y D&

L=<J>, @l@'ﬁ-'.ﬂe @,5\3, Dpen Project
- = Close Project I
r[\j Project Explorer &2 8 |5 system ol.c [€ TRC1120DCmotor.c
=) <‘;===>| F v jorg  Build All Ctrl+B
a :5 PBORT_menu_tutorial nif Build Configurations
i - .
> 3 Binaries Build Project
> [ Includes Build Working Set B, @, 8)) == NULL)
4 & Debug Clean...
2= ST . . )i
i :}33: PBORT _menu_tuterial.elf - [pp v Build Automatically
ligumakeiile Make Target | ERROR)
| @ objects.mk
|=| PBORT_menu_tutorial.elf.elfch Properties » A
= PBORT_menu_tutorial.elf size T
| @ sources.mk }
= ) f*initialize traj_cycle*/
> [H] inttypes.h if ((trajIDG = sbsSpawn(trajq_init, 1@a,
> g pbort_reconode.c
> [h pborth sprintf(message, "ERRORS!\rin");
. K] pbort.old.h UART_SendString(message);
» igl PDcontrol.c }
> |k PDcontrolh #endif

> g serial.c

> |n| serialh

> 4gl SStutorial.c

> |k SStutorial.h

> igl SStuterMenu.c

> [n SStutorMenu.h

> g TRC1120DCmotor.c
> |l TRC1120DCmotorh
> |n| typesh

> g uartc

> A uarth

T8 Iscript.ld

» fS TRC1000_StandardStack_hw_platform

sprintfimessage, "‘\ri\nMENU: \ri\n"):

UART_SendString(message);
#if TESTMOTOR
f*reset encoders' wvalues*/

zero6Encs();

MOTOR_WEDGE®_PWMPL = 8x168;

MOTOR_WEDGE®_PWMD1 = @w388;

MOTOR_WEDGE®_PWMP2 = 8x168;

MOTOR_WEDGE®_PWMD2 = @w388;
#endif

while(1)

sched();

If your error message says that
boot.o i1s not found,

Go to Project / Properties

PURDUE
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Troubleshooting

Error: Cannot find boot.o

Properties for PBORT_menu_tuterial =

Build Variables
Discovery Options
Environment
Tool Chain Editor
4 C/C++ General
> Code Analysis

Documentation

File Types

Formatter

Indexer

Language Mappings

Paths and Symbols

Preprocessor Include Pz
Project References
Run/Debug Settings

. — | — - c— o — o — E=rEl ]
- -
type filter text Settings P = o
> Resource
Builders
4 C/C++ Build Configuration: |Debug [ Active ]

'] [ Manage Configurations...

) Tool Settings |ﬁ‘ Build Stepsl

Build Artifact | Binary Parsers | @ Error Parsers

4 13 PowerPC gcc assembler
@ General
4 %) PowerPC gcc compiler
@ Symbols
(& Warnings
(# Optimization
(% Debugging
@ Profiling
@ Directories
(# Miscellaneous
4 (2 Inferred Options
(# Software Platform
(# Processor Options
4 13 PowerPC gec linker
@ General
(2 Libraries
(# Miscellaneous
(2 Linker Script
4 (% Inferred Options
[ St
Frocessor Uptions
53 PowerPC Print Size
4 3 Xilinx ELF Check
(# Options

Software Platform Inferred Flags

-WI,--start-group,

88 8 5 &

Software Platform Library Path

88 &8 3L

./ ../fvebar_oneMNode_twoMotor_bsp/ppcd05_0/lib

Go to Settings / Software Platform

Make sure that there is boot.o file
under this directory.




Troubleshooting

If you need information on PBO/RT or looking for module library
for RecoNode, they are posted on Dr. Voyles’ website. The links
are below.

Port-Based Objects / Real-Time (PBO/RT)
http://web.ics.purdue.edu/~rvoyles/Help/PBORT/pbort.help.html

PD Controller (Refer to RecoNode/TRC1120)

http://web.ics.purdue.edu/~rvoyles/Help/PBORT/PDcontrol.modu
le.html
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http://web.ics.purdue.edu/~rvoyles/Help/PBORT/pbort.help.html
http://web.ics.purdue.edu/~rvoyles/Help/PBORT/PDcontrol.module.html

	MorphingBus1_Pin_Assignment_TRC1000.pdf
	Drawing1.vsdx
	Page-1


	MorphingBus2_Pin_Assignment_TRC1000.pdf
	New Microsoft Visio Drawing.vsdx
	Page-1





