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Before proceeding, please make sure you have the following software and hardware properly
installed and configured on your computer.

Crosshairs [debugger] and Crosshairs [interface designer]

The Crosshairs [debugger] and Crosshairs [interface designer] may be downloaded for free (30-day
trial) from the following location:

http://crosshairsembedded.com/free-trial

Please note that after registering for a free trial, the download links are only valid for a limited
time. Download and install the Crosshairs [debugger] and Crosshairs [interface designer]. The
stand-alone installation of the Crosshairs [engine] is not required for this tutorial.

Code Composer Studio 4
This may be downloaded for free from Texas Instruments at the following location:

http://focus.ti.com/docs/toolsw/folders/print/ccstudio.html

In this tutorial, Code Composer Studio 4 Microcontroller Limited edition was used (TMDFCCS-
MCULTD.). If you install the Texas Instruments controlSUITE application you’ll be given an option
to install Code Composer Studio 4 as one of the latest pages in the installer.

Piccolo controlSTICK

The Piccolo controlSTICK (TMX320F28027 USB) is available from Texas Instruments or one of its
suppliers. For ordering information, please refer to the following URL:

http://focus.ti.com/docs/toolsw/folders/print/tmdx28027usb.html
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controlSUITE Installation

The relevant software and resource files needed for development on the piccolo controlSTICK
(besides the CCS4 installation itself) is an installation of the TI controlSUITE software package. This
is available from the link below:

http://focus.ti.com/docs/toolsw/folders/print/controlsuite.html

We recommend using the default path for

select Instaliation Folder . installation “C:\TI\"” for simplicity. If this installation
This is the folder where ControlSUITE will be installed. TEXAS . . . .
[NSTRUMENTS path is changed certain include folders and library
folders may need to be changed in the example
projects for the example application to work. You do
Folder:

this by editing the macros.ini file bundled with the
CCS project and restarting all running CCS
instances.

|eswmy Browse. ..

Itis highly recommended that controlSUITE is installed in the default directory. Changing the
directory may itional changes to filk within the code

NOTE: ifyou already have a previous version of contro|SUITE installed, this installer may
I avenwrite exisiting contralSUITE files, User-created files and folders will nat be madified.

L Advanced Installer

< Back ]l Next > I [ Cancel

When installing controlSUITE please ensure that these checkboxes are checked:

(B comotsimeSensp s Piccolo controlSTICK

Application Kits " i

Select the application kit of interest. Al additional required QTEXAS
packages will be automatically selected. If no kit software is [NSIIMM'ENTS
needed, dick "Next” to select the device,

I Piccolo controlSTICK High Voltage Motor Control and PFC Kit:

V14
DC/DC LED Lighting Developer’s Kit v1.3
v2.2
[~ High voltage Power Factor Carrection Kit
Low Voltage Motor Control & PFC Kit
w11
~For use with: [ peripheral Explorer Kit
TMDS IMTRPFCKIT
TMDS 2MTRPFCKIT

Step 1of 4

Advanced Installer

< Back " Next > | [ Cancel

) ControlSUITE Setup [ =

Piccolo F2802x support files

Device Support

Select the device of interest. If you selected an application kit, WTE(AS
device support package for the MCU that it comes with will already INSTRUMENTS
be selected. Click "Next” to continue to software libraries

Piccolo F2802X Piccolo F2803X
v127 w122
v125 vi21

Delfino C2834% Delfino F2833%

w11t v132

Step 20f4
Advanced Installer

< Back ][ Next > ] [ Cancel
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- ™
) convosure sewp [N &=l Fixed-point Math library
Software Libraries
Select the libraries of interest. If you selected an application kit, @TEXAS
required libraries will already be selected. Click "Next” to view all INSTRUMENTS
selected items.
Digital Motor Control Library Math Library
Fixed-point {IQMath)
Digital Power Library CLA
Floating-point
Step 3 of 4
Advanced Installer
< Back H Next = ] [ Cancel ]
=

After a successful install you can browse the installed files for the development kits and the support
files for the different controlCARDs etc. through the controlSUITE Desktop application.

Open up the controlSUITE Desktop and expand the controlSUITE node and select Kits. In Kits press
the arrow to expand the Piccolo controlSTICK:

NO Norwegian, Bokmal (Norway) -

GUI exclusively pOWered by CRoss}
crosshairsembedded.com
Hardware Development Tools
C2000 offers a variety of hardware development tools designed to accelerate and simplify the design process. Each tool

comes with completely open source hardware schematics and software framework. Combined with controlSUITE
software, C2000 tools provide an effective way to evaluate devices and seamlessly transition into.

To view all C2000 tools, visit http://www ti com/c2000tools

\'\:/ Datasheets and Guides s ) SREN s

| Application Notes ControlSTICKS ControlCARDs ControlCARD ControlCARD Emulators and
Evaluation Kits Application Kits Other Tools

w:3LINS|043U0D

a Training and Support
Piccolo controlSTICK
High-voltage Motor Control + PFC Kit
Low-voltage Multi Axis + PFC Kit

LED Lighting DC/DC Kit

High Voltage Power Factor Correction Kit
Peripheral Explorer Kit

C2000 controlCARDs

ix ¢/ Code Composer Studio IDE

% Search results

€ €< << <<
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When the node for the Piccolo controlSTICK has been expanded you’ll see different examples
projects, documentation, drivers and online references for the controlSTICK.

[ e WO Norwegien, Bokmal (Norway) - =)
Gul exclusively powered by cacsst
: hairsembedded
4 ﬁi contralSUITE e
Hardware Development Tools o
@ Devices B H
C2000 offers a variety of hardware development tools designed to accelerate and simplify the design process. Each tool comes with completely
open source hardware schematics and software framework. Combined with controlSUITE software, C2000 tools provide an effective way to
Lp Kits evaluate devices and seamlessly transition into.
I‘g Libraries To view all C2000 tools, wisit hitp Mwww ti.com/c2000tools
@ Update 4 —
7 7 ;5-‘
= . b @ o
-i:ij Datasheets and Guides L Sl
2 Application Not ControlSTICKS ControlCARDs ControlCARD ControlCARD Emulators and
pplication Notes Evaluation Kits Application Kits Other Tools
Training and Support H "
a i Piccolo controlSTICK
]
W/ Code Composer StudioIDE Piccolo control STICK Evaluation Tool
= Main features
% Search results
« Piccolo F28027 microcontroller
« quick and easy evaluation of all of the advanced capabilities of TI's new Piccolo microcontroller for
Just $39
Slightly larger than a memory stick
on board emulation, access to all I/ pins F I

.
.
¢ Detailed example software and documentation

& Complete hardware schematics, gerber files, etc

#% Documentation
[5J contralSTICK Examples Overview
W View project folders for individual project documentation

% Example projects (To run, importin CCSw4)
[} view all 10+ example projects

¢ Symmetric PWM Example
% Triggered ADC Example

% Comparator Example

%+ Blinking LED Example

#% Online contents

Piccalo controlSTICK website
[@] All C2000 Kits and Tools
Interactive MCU Selection Tool

m Examples Projects Folder
m Hardware Development Package
[} xDs100 drivers

High-voltage Motor Control + PFC Kit
Low-voltage Multi Axis + PFC Kit
LED Lighting DC/DC Kit

¥ High Voltage Power Factor Correction Kit
- @ * Peripheral Explorer Kit

A
A
A

Search

The controlSUITE GUI application has been created by Crosshairs Embedded for the exclusive use
of Texas Instruments.

We have not based the example in this integration guide on any of the example projects, but doing
a similar integration to any of the original examples provided with the controlSUITE should be a
breeze after reading this guide.

Note: If you've installed CCS4 the drivers for the Piccolo controlSTICK should already be installed.
If not you can install the drivers by clicking the node called *XDS100 drivers” in the Folders box
and install the drivers located in the folder you are taken to.
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Setting up virtual ports

After installing the Piccolo controlSTICK drivers (XDS100 drivers) ON  (1xpsioo channel & Properties

your system insert the controlSTICK into a USB-port, open the || g .| ameces |oover | Do)
Windows Device Manager. Expand the Universal Serial Bus
Controllers section and find the two TI XDS100 entries (Channel A
and Channel B.) Corfiguration

Use these settings to ovemide nomal device behaviour,

TIXD5100 Channel A

For both entries, open the Properties dialog and select the e
Advanced tab. Click to enable “Load VCP” as shown in the
screenshot. This enables the virtual serialport for the device.

After enabling VCP for both channels, unplug and replug the Piccolo controlSTICK. You should now
see two new COM-ports in your Device Manager under the Ports (COM & LPT) section.

© 2010 Crosshairs Embedded Page |7
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Working with CCS4

After successfully installing Code Composer Studio 4 and completing the Requirements section
above, please start CCS4.

Configuring your workspace

When you start CCS4, you will by default be prompted to select the i [ |
workspace you would like to use. Select a folder you would like to
use and click OK. Please note that if you are an existing CCS4 user,
you might want to create a new workspace, for example
\crosshairs_examples.

When CCS4 loads and the welcome screen is visible, click the cube
in the top-right corner to access the CCS Workbench.

Importing example project

With a clean workspace, open the File menu and select ©ilmport.. T B meetie e

-e‘i Breakpoints

B Existing Projects intc,Workspace
H [:L File System k

Expand the General folder, select Existing Projects into Workspace and
click Next.

In the next step, we browse to and select the appropriate example from your Crosshairs
installation. The example locations depend on if you installed for all users (Public or Shared
Documents) or just the current user (My Documents.)

Browse to <Documents folder>\Crosshairs Embedded\

crosshairs[commros] \TMS320F28xxx\Examples\CCS4\Commros v2.2 small PiccoloControlstick and click
OK.

Note that by default, CCS4 does not make a copy of imported projects and will rather modify the
original versions. We recommend checking the Copy projects into workspace checkbox before

clicking Finish.
~'+ Import I@
Import Projects —
Select a directory to search for existing Eclipse projects. ; ;
-

© Select root directory:  C:\Users\Public\Documents\Crosshairs Emi

() Select archive file: Browse...

Projects:

Commros_v2.2_small_Piccolo-ControlStick Select All
Deselect All

Copy projects into workspace

@ Next > [ Finis| [ Cancel
lag
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Understanding the example

In the C/C++ Projects tab, you will now see the Piccolo BE C/C++ Projects 32 =8
controlSTICK example. A description of the files follows below: @B £
B'bc Commros_v2.2_small_Piccolo-ControlStick |
- [ Bi i
Commros-files D_é e
[ ) -z Debug
commros_small.hpp B[B commros smallhpp
o Include for the small version of Commros s [B Commros_user.hpp
(- [h ProcessorDependent.h
o Commros_user.hpp/ .Cpp - [€ BasicCommros.cpp
epe . . [J---@ Commros_user.cpp
O User—speCIflc Commros |mp|ementat|on - [£ DSP2802x_CodeStartBranch.asm
° B . C [j---@ DSP2802x_GlobalVariableDefs.c
asicc.ommros.cpp - [ DSP2802x_Sci.c
o Application entry point 15~ g DSP2802x_SysCirl.c
pp yp (- [y DSP2802x_usDelay.asm
° Commros_zsxx_cpp_sma”_“b ----- b DSP2802x_Headers_nonBIOS.cmd
S (N % F28027.cmd
o Commros library reference | =\ commros_28xc_cpp_smalllib
E macros.ini

Device support-files
e ProcessorDependent.h < i b
e DSP2802x_*.c/.asm/.cmd
e F28027.cmd

A detailed look at Commros

Before proceeding, please read the Crosshairs [commros] User Guide that is installed with all
Crosshairs products. This is found in the Crosshairs Embedded program group on the start menu.

The entry point of the application is found [l easicCommros.cpp £

i H H H 1 #include "DSF2802x Device.h" // D5P280x Headerfile Include File
InSIde Ba5|ccommros'cpp' Here you WI” 2 #include "DSPZ-EOZx:ExaT.}:lES.ﬂ" // DSP280x Examples Include File
find a reference to Commros_user.hpp as 3

4 #include "Commros user.hpp” // Commros configuration

well as calls to initialize and service 5

&=int main (void)

Commros. 71
B InicSyaCrcrl():
. g DINT;
The call to InitCommros () on line 10 takes 10 InitCommros(); // Initialize commros
care of configuring the Commros kernel, 2 fore)
13 i

the communication callbacks as well as the iy commros. ServiceRautine (}; // Call commros
Serial communication. ’

16 }

To look at the implementation, open the file Commros_user.cpp and scroll to line 96. Please note
that the initialization (in particular for Serial communication) is tailored specifically to the Piccolo
controlSTICK and may not work without modification for other development kits.

The call to commros.ServiceRoutine () on line 14 handles outstanding communication requests to
the Commros kernel from Crosshairs client applications. This call may be placed in the main-loop,
in a low-priority OS task or an interrupt service routine.

Compiling

To compile the example, right-click on the Project and select Build Project or open the Project
menu and select Build Project from there. If there are compile errors, please refer to the FAQ on
page 13 or contact support@crosshairsembedded.com.
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Modifying the example

In order to have something interesting to look at in the Crosshairs [debugger] and [interface
designer] we modify the example with the following changes (all changes are in
BasicCommros.cpp)

Before int main (void) add the following line (line 5)
int testVarA, testVarB, testVarC;

After the call to InitCommros, add the following line (line 13)
testVarA = 0; testVarB = 0; testVarC = 0;

Inside the for-loop, add the following four lines (line 18)
testVarA++;
if ((testvVarA > 30000))
{
testVarA = 0;
testVarB++;

if((testvarB % 20) == 0)
{

testVarC = testVarB;
}

The application should now look like this:

#include "DSP2802x Device.h" // DSP280x Headerfile Include File
#include "DSP2802x Examples.h" // DSP280x Examples Include File

#include "Commros_ user.hpp" // Commros configuration
int testVarA, testVarB, testVarC;

int main (void)
{
InitSysCtrl();
DINT;
InitCommros (); // Initialize commros

testVarA = 0; testVarB = 0; testVarC = 0;
for (;;)
{
testVarA++;
if ((testvarA > 30000))
{
testVarA = 0;
testVarB++;

if ((testVarB % 20) == 0)
{
testVarC = testVarB;
}
}

commros.ServiceRoutine(); // Call commros

}

After making the above changes, compile the application again.

© 2010 Crosshairs Embedded Page | 10
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Programming the controlSTICK

To program the application to the Piccolo controlSTICK, open the Target “omposer Studio (Licensed)
menu and select Debug Active Project. (Target ] Tools Scripts Window H

[# New Target Configuration...

‘e Debug Active Project b-
%

If prompted to create a new target configuration, click Yes and Finish. In %5 Launch T Debugger

the target configuration, change the Connection and Device as follows: Debug History v

Debug...

- Connection: Texas Instruments XDS100v1 USB Emulator
- Device: controlSTICK — Piccolo F28027

Click Save and launch the debug session again (open the Target menu and select Debug Active
Project.)

If the debug session is launched correctly, you should now be in the Debug perspective and the
program counter should be on line 10 in BasicCommros.cpp. To verify that the application runs
correctly, set a breakpoint at the line that runs the commros serviceroutine and click run in the
debug perspective and verify that it hits this breakpoint a couple of time.

Before proceeding to the Crosshairs products, disconnect the debug session inside CCS4. You may
also close CCS4 at this point. Please note that if you halted the application before exiting, unplug
and replug the Piccolo controlSTICK in order to restart the application.

© 2010 Crosshairs Embedded Page | 11
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Using the Crosshairs [debugger]

For more comprehensive usage instructions, please refer to the Crosshairs [debugger] User Guide

that is installed with the product.

Creating a debug session

After launching the Crosshairs [debugger] open the [F o x|
File menu and select New Project. Give your ]
. . . New project r

pro—]eCt a name and prOVIde an (Optlonal) Please fill in the required data in the fields below to create a new project

description. Q
Project name

After clicking OK, you are taken to the Connection || crisTcBemee

configuration screen. This is where the connection || Dssertion

Piccolo Control STICK tutorial example

to the Crosshairs [engine] and, the

hardware is established.

in turn,

If you are connecting to an engine running on your
local computer, leave the Engine Connection
settings as they are and click the Connect to [
Engine button. If prompted to start the engine,
click Yes.

In the Targets list, expand the C2000:28x Piccolo Series and select Piccolo 28027.

Select Commros Serial as the transport and select the correct COM-port in the Connection method
properties pane.

Next, select the Application file by clicking the [...] button in the lower right corner. Browse to the
\Debug folder of the CCS4 project that was created in the previous sections. Once everything is
configured properly, click the Connect button.

Engine connection
Host name or |P address Port number
127.0.0.1 60000 Remote connection & Disconnect from engine
Usemame Password
[] Connection authentication S Refresh properties
Targets Transports and Connection Methods ~ Connection Method Properties
=115 C2000 : 28x Piccalo Series «| =@ commros Transport Name  Description SelectedV
4 Ficcolo 26035 o Serial @ QMsthval Defautt value for Ghath for 20
g Piccolo 28034 &7 Ethernet @ port e cov [
Piccolo 28022
» P'EEUIU - @ Baudrate  Serial portbaudrate 115200
iccolo
F Piccolo 25021 e Flow contr Serial port flow control Mone
iccolo
W Piccalo 280200 @ Parity Serial port parity Mane
i’ Piccolo 28020 Q Stop bits  Mumber of stop bits 1
F Piccolo 28026 Q Character Serial port character size 8
T Piccolo 28032
T piccolo 28033
TP Ficcolo 28031
P Piccolo 28027
t' Pircnln 22030 il
4 i »
@) Symbols only (no download) (©) Bootload
Application file 9 Sym L
C:M\Workspace'Small control STICK\Commros_v2.2_smal_Piccolo-Control Stick \Debug“Commros_v2.2_small_Piccolo-Control Stick .out E]

If the connection fails, please refer to the FAQ on
support@crosshairsembedded.com for assistance.
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Debugging the application
Once the connection is established, you will be in the Monitor module of the
Crosshairs [debugger].

On the left side, you will find the Symbols View, expand the SARAM_LO section as
shown here.

Add testVarA, testVarB and testVarC to the Watch/Edit view by either dragging
them to the view, or right-clicking and selecting Add to Watch View.

The three variables should now be visible in the Watch/Edit View. The leftmost
column of the Watch/Edit view is used to control which variables are graphed once
updating is turned on. Check the box next to testVarB and testVarC.

Graph Graph Scaled Name Type Address Value
O
testVarA int (00008948 M/A
v testVarg int 00008949 /A
v testVarC int 000008344 N/A

& symbols View

Search...

4 3] SARAM_LO

----- @ _cleanup_ptr
----- @ _dtors_ptr

----- @ _unlock

I gl commros
----- @ testvaraA
----- @ testvarB
----- D testvarC

Next, let’s turn on the real-time update, either by clicking the Start update button (™), or by
opening the Tools menu and selecting Start Update. You should now see values updating as well as
the graph plotting testVarB and testVarC. Note that if the graph plotted is too flat, click the Fit to

window button () on the graph.

@] Crosshairs [debugger] - fff —— A — — (== =7
¢ File Edit Tools Help
@BIH O MED M
Mavigator L) Symbols View 2 || watch/Edit View :}
Monitor Search - Gr Graph 5S¢ Name Type Address Value ScaledVal QValue ScaleFact UpdateTim
I ; O
4- g5 SARAM_LD
| O ﬂ 2 - testvara int 0x00008948 28 29 /A 1 10
A Memory ;@ cleanup_pir ] testvarg int 0x0000B948 1170 1170 WA 1 10
B ners 1@ _dtors_ptr i testvarc int 0x0000834A 1160 1160 N/ 1 10
&P Data logger @ Jock
@ _unlock S
: 24 T
b &l commros 174 @ E
| G testvara 1183 E
i~ testVarB =
oo ] H
@ testvarC ’ [ﬁ‘
1140
129
117 =T
1106
J
1094
I 1083
1071
1060
61630717 561633877 961637038 361640198.761643359.161646519.561649679.961652840.361656000.761659161.161662321.5
- testVarB - testVarC
I@ = '
y Home
L + Message !
ﬁmmiw '] commros version 2.3.0 {Architecture: C2000) (Compiler: TexasInstruments) (Commros size: Small) (TKBuffer: 128 bytes) (RX
0 Program
i
°annected to Piccolo 28027 @ Updates: OFF @ Current License: Professional
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Where to go from here

This guide only covers a bare-bone integration of Crosshairs [Commros] into an application and
flashing it to the controlSTICK. There is another example available bundled with the releases of the
Crosshairs [Debugger] / Crosshairs [Interface Designer].

This example is called Commros_v2.2_small_dcmotor_piccolo2802x and is an example

implementation of a DC-motor control algorithm that can be tuned and controlled with the
Crosshairs [Debugger] or the Crosshairs [Interface Designer].
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Crosshairs [interface designer]

The Crosshairs [interface designer] is available for trial download from the Crosshairs Embedded
website. When using the Crosshairs [interface designer] you have a wealth of high quality graphical
components available for your use in designing crisp, user friendly dashboards for your hardware.

For more information, please visit the following link: http://crosshairsembedded.com/interface-
designer

For trial download, please register at the following link or contact sales@crosshairsembedded.com

http://crosshairsembedded.com/free-trial

FEE New Project 1 - ™
File  Connection Help
CROSSHAIRS | (3%
INTERFACE DESIGNER . ‘
Speed reference (in)
120 15| i 180 DC Current (A) <GaugeTitle>

Gain (in) Load (in)

Vi i
i |
— I
153 1\
12,07 li \\I
8752 | \\
AN

5,0 60859785,0 602607850 62617850 G0B52785,0 GOESI7E50 G0BG47E50 G0BE57250 G0BEE7250 GOE6

072 1.00
Connected  Updates: ON
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Q: I downloaded the controlSUITE software from Texas Instruments but the installer failed to run
properly. Is there another way to get the controlSUITE resources installed?

A: Yes, you may also download a ZIP archive of the controlSUITE for manual install from this link:
http://www.ti.com/litv/zip/sprca85
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Customer Contact

If you have any questions regarding this document or any of the products and/or services
described herein, please do not hesitate to contact us at support@crosshairsembedded.com

All other enquiries including license sales and enterprise solutions please contact us at
sales@crosshairsembedded.com.

During business hours we may also be reached at the following phone numbers

- Sales +47 984 15 109
- General information +47 736 05 906

We are committed to total customer satisfaction and a member of our team will be in touch within
one working day.

You may also find up-to-date news, company and product information on our website at
www.crosshairsembedded.com

Invaluable insight

through precise software solutions
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