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Preface

Scope of This Document

This document describes how to set up a winIDEA project to call the
IAR C compiler tool chain. The reader is assumed to have read the
CP3UB17/CP3CN17 Evaluation Kit User’s Guide.

Related Documentation

CP3UB17/CP3CN17 Evaluation Kit User's Guide—The quick
guide to getting started with the CP3UB17/CP3CN17 evaluation kit.
The procedures in this guide describe how to set up a winIDEA
project to use the NSC tool chain, which is a port of the GNU tools.

CompactRISC CR16C Programmer’s Reference Manual—This is
the authoritative reference for the architecture of the CR16C CPU.
Compiler writers and assembly-language programmers should consult
this document for detailed information about the instruction set.
After installation of the software on the evaluation kit CD-ROM, the
default location for the Programmer’s Reference Manual is
C:\National_SEK_X_Y\docs\Prog_16C.pdf, in which X.Y is the
version number of the release.

CP3UB17/CP3CN17 Data Sheets—These are the full data sheets
for these devices in the CP3000 family of connectivity processors.
Refer to these documents for information about the on-chip periph-
eral devices, signal descriptions, package pinout, and electrical specifi-
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cations. After installation of the software on the CD-ROM, the
default location for the folder containing the data sheets is
C:\National_SEK_X_Y\docs, in which X.Y is the version number
of the release.

winlDEA Software Manual—This is the manual for the winIDEA
IDE and debugger. It can be downloaded as a PDF file from the
iISYSTEM web site at http://www.isystem.com. Select Support -
> Downloads, select Documents, then click on winIDEA Software
Manual.
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Notational Conventions

Commands selected from menus are shown as "File -> New", which
represents the "New" command selected from the "File" menu.

High-level language and assembly code, command lines, and macro
file statements are shown in the Courier font, for example:

add r2,r3;

When a single command or statement is too long to fit on one line, a
backslash (\) is used to indicate continuation on the following line, for

example:

echo "ERROR 137 -- square root domain error, \
try using a positive nunber”

Revision History

Revision

Release Date

Summary of Changes

15

9/21/03

Original release.
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Overview

This application note describes the configuration of iISYSTEM’s win-
IDEA™ integrated development environment for use with 1AR’s C
tool chain and National Semiconductor’s software drivers. It gives a
basic set of instructions to get the environment set up for building an
application on a CP3000 device. For more detailed information please
refer to the appropriate manuals provided by IAR, iISYSTEM, and
National Semiconductor.

To simplify the instructions, the example will use National Semicon-
ductor’'s software for the CP3UB17/CP3CN17 evaluation Kit
(National SEK_x_y, where x_y is the version number). The example
will use the CP3-DB-xx1x board to download the created hex file.

Project templates for winIDEA are distributed with National Semi-
conductor’s software drivers.

Chapter 2—Setting Up the Demonstration. Describes how to set
up the software and hardware for the procedures in the following
chapters.

Chapter 3—Creating a New Project. Describes how to copy and
modify the template files for compiling the CPDemo project using the
IAR tool chain.

Chapter 4—Building the Application. Describes how to build the
application, then download and execute it on the evaluation board.
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Setting Up the Demonstration

2.1 Software Installation

To run the procedures in this addendum, you will need to have the
following software installed:

« National Semiconductor’s CP3UB17/CP3CN17 Evaluation Kit
version 1.5 or higher (National_SEK_x_y, where Xx_y is the version
number). If you are using another kit, the instructions will indicate
where to make changes for your kit. To install the software, follow
the instructions in the evaluation kit User’s Guide.

e ISYSTEM’s winIDEA version 9.4 build 49 or higher. To install the
software, follow the instructions in the evaluation kit User’s Guide.

« 1AR’s Embedded Workbench version 1.13 or higher (this can be an
evaluation or a licensed version). To install the software, follow the
instructions on the IAR CD-ROM.

The procedures in this addendum assume the reader is familiar with
the evaluation kit and has worked through the examples in the evalua-
tion kit User’s Guide.
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Setting Up the Demonstration

Creating the System Configuration Files

2.2 Creating the System Configuration
Files

There are configuration settings which must be created before the
software development environment can be used. These settings define
features of the target configuration, such as the CPU type and board
type. Once the settings are created, they are used by the compiler tool
chain until they are redefined. The settings are global to all projects,
not project-specific.

The settings are not specific to the tool chain. If you have already cre-
ated these files for the NSC tools, it is not necessary to create them
again for the IAR tools.

The Configurator program is a simple utility used to define these set-
tings. This program is located in the executable file at
C:\National_SEK_X_Y\software\tools\bin\ConfigTool.exe, in
which X.Y is the version number of the software release. You can run
the utility by selecting the Programs-> National SEK 1.5 -
> Configuration Tool command from the Start menu.

After the Configurator program is run, two files are created in
C:\National_SEK_X_Y\software\cp3000\include, called set-
tings.h and settings.mak. These files must be created before
attempting to compile the example programs.
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Creating the System Configuration Files

2.2.1 Running the Configurator Utility

The following procedure selects the configuration settings and saves
them in the settings.h and settings.mak files:

1. Enter the Config Utility. Programs-> National SEK 1.5 -
> Configuration Tool command from the Start menu. This opens a
new window with the view shown below.

&+ C\National_SEK_1_5'software’,cp3000%include’settings. =0l x|
File Help
DwH 2R 5| 2
i r
[cPauB17 - Chip Family
|cP3-DB-xx1X = Board
[12 MHz i CPU Clock
ICrystaI;'OSC j CPU Clock Source
[Medium Model - Memory Model —
(o000 = Boot Area Size
[INTERNAL = NVS Mode .
Ready 4

Change any default settings that are different from those shown
above.

IAR Addendum K]




Setting Up the Demonstration

Creating the System Configuration Files

2. Select Destination Folder for Saving the settings.h and set-
tings.mak Files. Select the File->Save As command, then
browse for the C:\National_SEK_X_Y\soft-
ware\cp3000\include folder.

5| bdblite h

' boarddre.b
chipdef.h
config.h
cp3bh19_board.h

cpabtlx.h
cp3btlxisrdef.h

heap.h

Save

" File name:

Cancel

Lel Ll

Save as ype: |Eonfig File: Farmat [*.h)

3. Save the settings.h and settings.mak Files. Click the Save but-
ton.

4. Exit from ConfigTool. Select the File -> Exit command.
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Setting Up the Hardware

2.3 Setting Up the Hardware

Figure 2-1 shows the hardware connections between the host PC and
the CP3UB17/CP3CN17 Evaluation Board. The hardware configura-
tion is the same as that described in Chapter 5 of the CP3UBL17/
CP3CN17 Evaluation Kit User’s Guide.

Power
Supply

CP3CN17/CP3UB17
Evaluation Board

HO PWR62

Host PC

ENV CH
130 AN
=3
=3
sS85 129 [ES]
DB25 Parallel  |P1 E‘I’EE—E‘ J58EH P3
Port Cable ElNexus 127 =]
— LPT J30E]
Serial
Cable
usB
Cable /

Figure 2-1. Hardware Connections

The following procedure sets up the hardware:

1. Connect the Parallel Port on the Host PC to the Evaluation
Board. The cable is plugged into the connector for the LPT1 par-
allel port on the host PC and connector P1 on the evaluation
board.
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Setting Up the Demonstration
Setting Up the Hardware

2. Connect a Serial Port on the Host PC to the Evaluation
Board. The cable is plugged into a connector for the COM1 or
COM2 serial port on the host PC and connector P3 on the evalua-
tion board.

3. Connect a USB Port on the Host PC to the Evaluation Board.
The cable is plugged into a connector for a USB port on the host
PC and connector J28 on the evaluation board.

4. Configure the Clock Source Jumpers. The clock source is con-
trolled by jumpers J1, J11, J12, and J13, as described in Table 12-7.
Select the oscillator module by installing jumper J12. Leave jumper
positions J1, J11, and J13 empty.

5. Configure the ENV Jumpers. Configure the board for ERE
mode, in which the on-chip flash memory and external flash mem-
ory are enabled. Jumpers J15 (ENVO0) and J16 (ENV1) are installed
on the 1 side of the jumper block. Jumper J17 (ENV?2) is installed
on the 0 side.

6. Enable the Parallel Port Interface. The connection used for
downloading applications to the evaluation board can be the paral-
lel port interface on connector J1 or the Nexus/JTAG interface on
connector JP1. Enable the parallel port interface by installing
jumper J25 on the LPT side of the jumper block.

7. Apply Power to the Evaluation Board. Plug the power supply
into an AC outlet, and plug the power cable into connector PWR62
on the evaluation board.
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Creating a New Project

The following procedure creates a new winlDEA project by copying
and modifying an existing set of template files:

1.

Browse to the Templates Folder. After installing the evaluation
kit CD-ROM, there will be a folder holding template files for win-
IDEA projects. The default path name to the folder will be
C:\National_SEK_X_Y\software\cp3000\templates, in which
X.Y is the version number of the release.

Copy the Template Files. Copy the template files
template_IAR.jrf and template_IAR.QRF to the folder which
holds the CPDemo source files, located at
C:\National_SEK_X_Y\software\cp3000\example\CPDemo\fw.
Rename the template files CPDemo_IAR.jrf  and
CPDemo_IAR.QRF
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Creating a New Project

3. Enter winlDEA. Double-click on CPDemo_IAR.jrf to enter
winIDEA and open the project template. winIDEA will start up
with a view of a blank workspace, as shown below.

/£ CPDemo_IAR - winIDEA =101 x|
File “iew Project Hardware Debug FLASH Tools ‘Window Help

= Document Bar Bl 2| ol =

SELLALNEY

Project .,

= Disassembly Bl 2o x|
Address | Data Disassembly | Registers
[ Mame v 2l
ﬂ #-CPAUBT7 ﬂ
4 | » | Build 4 Find In Files 3 Took , Seiipt 3, Dump KNI T-]I 4 | > ﬁ'
Fieady [ nt oot [ovR INITIALIZE
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4. Change the Target. Select the Project -> Targets command. This
brings up a dialog box for changing the compilation target.

Targets

Cancel

o |
e |

Delete

Rename

— Current T arget:
Template_lAR Set Default |

5. Enter the New Target Name. Click the Rename button. This
brings up a dialog box for entering the new target name. Enter
CPDemo_IAR, then click the OK button.

Rename Target 1 x|
— Old T arget Mame
-EIK
Template_|4R
Cancel |

— Mew Target Mame

CPDemo_laR

After returning to the Targets dialog box, click the OK button to
proceed.
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Creating a New Project

6. Review the Project Settings. Select the Project -> Settings com-
mand. This brings up the general project settings.

Project Settings 5[
General I Includes I File Types I Customizel
5 e _| -] CPDema_|4R
Parameters : Ilarhex
LCompiler toalset path: _I et Default |
IDutput directomny: Dutput file name
|$IRFDIR) |
Foot directon: I _I
Error Filter: Im Advanced... |
I¥| Esclude filefs] from make Feset . |

Ok I Cancel I Apply | Help I

The iarhex setting in the Parameter box is passed to an external
makefile to control the compilation. Defined settings are:

Parameter Description
iarhex Generate Intel hex format output (.hex file).
iar Generate UBROF8 format output (.dbg file).
clean Remove output files from project directory.
clobber Remove output files from all directories.
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7. Edit the Search Path. Click on the Customize tab. This brings up
a view which shows the search path used by winIDEA.

Project Settings |

Generall Includesl File Types  Customize

Run after external make: Eﬂ CPDema AR
Path | |
Carmmand line: I ¥ |
Fun Before After... | Translator Execution... |
¥ Beep when done W Change warking directary

[T Bun translatars with relative path I Display tool parameters
[V Copy output files to target directory [ Show tool window

Environment Settings:

PaTH=C:\Mational_SEK_x_y\Software\T cols\bin;C: \progra™1 \iarsys"‘lﬂ
18R DIR=C:Yprogra™14iarzps™1 vembedd ™1 2BV \crl B

=
] I Cancel Lppli I Help I

Edit the part of the search path which includes the release version
(National _SEK_x_y) to match the file names used in your soft-
ware installation. For example, for release 1.5, change this part to
National SEK 1 5. The search path is used to access the folders
listed below. Click the OK button to proceed.

Folder Description
C:\National_SEK_1_5\software\tools\bin Utilities (e.g. make)
C:\progra~1\iarsys~1\embedd~1.2EV\cr16c\bin Compiler and assembler
C:\progra~1\iarsys~1\embedd~1.2EV\common\bin | Linker
C:\progra~1\iarsys~1\embedd~1.2EV\crl6c Standard libraries
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Creating a New Project

The previous example showed the search path used for the evalua-
tion version of the 1AR tool chain. If you install a licensed version,
the search path you must specify in the Project Settings dialog box

is slightly different, as shown below.

Project Settings

Generall Includesl File Types  Customize

Run after external make:

Path | |
Cammand lire: | > I
Fun Before/after... I Translator Execution... |
¥ Beep when done ¥ Change working directany

[~ Bun translators with relative path ™ Display toal parameters
¥ Copy output files to target directory [ ]

Ervironment Settings:

PATH=C:\Mational_SEK_#_uhSoftwarehT oolssbin:C:\progra™1 \iarsys"1;|
1ARDIR=C:\progra™14iarsps™1embedd™1. 2\erl B

- |

[ CPDemo_l4R

Ok I Cancel Apply | Help

The folders accessed using the search paths in the Project Settings

are listed below:

Folder

Description

C:\National_SEK_1_5\software\tools\bin

Utilities (e.g. make)

C:\progra~1\iarsys~1\embedd~1.2\cr16c\bin

Compiler and assembler

C:\progra~1\iarsys~1\embedd~1.2\common\bin

Linker

C:\progra~1\iarsys~1\embedd~1.2\cr16c

Standard libraries
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8. Add Source Files. Select the Project -> Project Files command.
This brings up a dialog box for selecting source files to add to the
project. Select the CPDemo.c file as shown below, then click the
OK button to proceed.

Look in: Iﬁfw j = £5 ER-

=| sudioDema.c
= CommIntp.c
_PDermo.c

nk.c

USE_Dermo.c
=| xflnk.c
File name: |EF'D EMO.C
Filez of type: Il:ompiler files [7.c) j Cancel

(o]
"t |
 toove |
x|

Help

Add Files ta thiz Group:

Source files j

Filez in Group:

Bemove

Ok
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Creating a New Project

9. Save Project Files. Select the File -> Save All command to save
the project files.
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Building the Application

The following procedure builds the executable file for the application,
then downloads and executes it on the evaluation board:

1. Build the Application. Select the Project -> Make command (or
hit the F7 function key) to compile and build the application. If the
application was successfully built, several new files will appear in
the project directory. CPDemolARXF.hex is the executable file
that can be downloaded to the evaluation board. This file contains
the code for downloading to both the external flash memory and
the on-chip flash memory. winIDEA allows specifying separate
files for the external and on-chip flash memories, but in this exam-
ple, CPDemolARXF.hex is specified for both.
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Building the Application

2.

26

Specify an External Flash Download File. To specify the down-
load file for the external flash memory, select the FLASH -> Setup
command. In the dialog box that comes up, click on the Download
Files tab, and then click on the New File button.

FLASH Programming Setup il

Targetl Devicel Scope  Download Files

File

[ Include project output file

Memaf_l,larea:l vl @{ }(l Erupertie&...l
ok | ca&m I

New File button
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3. Select the CPDemolARXF.hex File. Browse for the CPDe-
molARXF.hex file, select it, and then click on the Open button.

2 x|

Lack in: | 3l fw | « & er B

CPDemalAR. hex
[ CPDemalARYF hex

File name:  |CPDemal ARF. hex Open |
Files of type: I Erecutables [*hex* 2% el abs" out* dba] j Cancel |
A

The CPDemolAR.hex file only contains code for the on-chip
flash memory, so it may be ignored.
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Building the Application

4. Click Through the Dialog Boxes. After clicking the Open but-
ton, the Hex File Options dialog box will appear. Dismiss it by
clicking the OK button.

After dismissing the Hex File Options dialog box, the Download
File Options dialog box will be in front. Dismiss it by clicking the
OK button.

The FLASH Programming Setup dialog box will now be in front,
and the CPDemol ARXF.hex file will be selected.

FLASH Programming Setup il
Targetl Devicel Scope  Download Files

File:
CPDemol&R#F. hex [Intel extended hex]

[ Include project output file

hed ernicry area:ldefault vl il Erupertie&...l

k. | Cancel | Spply | Help |

Dismiss the FLASH Programming Setup dialog box by clicking the
OK button.
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5. Specify an On-Chip Flash Download File. To specify the
download file for the on-chip flash memory, select the Debug -
> Files for Download command. In the dialog box that comes up,
click on the New File button.

FLASH Programming Setup il

Targetl Devicel Scope  Download Files

File

[ Include project output file

Memaf_l,larea:l vl @{ }(l Erupertie&...l
ok | ca&m I

New File button
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Building the Application

6. Select the CPDemolARXF.hex File. Select the CPDe-
molARXF.hex file, and click on the Open button.

2 x|

Lack in: | 3l fw | « & er B

CPDemalAR. hex
[ CPDemalARYF hex

File name:  |CPDemal ARF. hex Open |
Files of type: I Erecutables [*hex* 2% el abs" out* dba] j Cancel |
A
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7. Click Through the Dialog Boxes. After clicking the Open but-
ton, the Hex File Options dialog box will appear. Dismiss it by
clicking the OK button.

After dismissing the Hex File Options dialog box, the Download
File Options dialog box will be in front. Dismiss it by clicking the
OK button.

The Download dialog box will now be in front, and the CPDe-
molARXF.hex file will be selected.

Download x|

Dawnload Files | I:Iptiu:unsl T arget Download

File:
CPDemol&R#F. hex [Intel extended hex)

[ Include project output file

kA ernary area:ldefault vl il Eruperties...l

(] | Cancel | Apply | Help |

Dismiss the Download dialog box by clicking the OK button. At
this point, the CPDemolARXF.hex file has been specified as the
download file for both the external and on-chip flash memories.
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Building the Application

8. Download Code to the Flash Memories. Select the Debug -
> Download command to download the application code to both
the external and on-chip flash memories. This will take several sec-
onds, during which a few windows will appear to inform you of the
progress of the download.

FLASH Program ll

— Device organization

Configuring 5T 29%/1600E *ord OF.
Single devics [16-bit] Loading...

File: CPDemol&RF.hex

Loaded: 2CADN Excluded: 3758h

I¥ | Frogram devices individually Configuring Sector 0 [S00000] OK.
Erasing OK.

Configuring Sector 0 (S00000) Ok,
Frogramming. ..

Load|Files | [
Erase =

- Start
Program | ¥

ety =

FROGRAM
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9. Execute the Application. Select the Debug -> Reset and Run
command to execute the application on the evaluation board. LD1
and LD2 on the evaluation board will begin flashing, and the appli-
cation can now communicate over a serial line to the demo soft-
ware (CPDemao.exe) running on the host PC.
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Software Vendor Contacts

ISYSTEM GmbH
Carl-Zeiss-Strasse 1
D-85247 Schwabhausen
Germany

+49(8138)6971-0
+49(8138)6971-46 (fax)

iISYSTEM USA

16776 Bernado Center Drive
Suite 204A

San Diego, CA 92128, USA

+1(858)385-9100
+1(888)543-5300
+1(858)385-9119 (fax)

iISYSTEM Asia-Pacific Ltd.

7F Uniana Building 907-18
Mok5-dong, Yangchon-gu
158-055 Seoul Korea

+82(2)2645-0386
+82(2)2649-8290 (fax)
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National Semiconductor
2900 Semiconductor Drive
PO Box 58090

Santa Clara, CA 95052

Tel: 1-800-272-9959
Fax: 1-800-737-7018

Visit our Web site at::
www.national.com

For more information, send
Email to:
support@nsc.com

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied, and National reserves the right,
at any time without notice, to change said circuitry or specifications.

National Semiconductor

Europe

Fax:

Email:
Deutsch Tel:
English Tel:
Francais Tel:

+49 (0) 180-530 85 86
europe.support@nsc.com
+49 (0) 69 9508 6208
+44 (0) 87024 0 2171
+33 (0) 1 41 91 8790

National Semiconductor
Asia Pacific

Customer Response Group
Tel: 65-254-4466

Fax: 65-250-4466

Email: ap.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560

Fax: 81-3-5639-7507
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