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Preface

Scope of This Document

This document is a quick introduction to the Software Evaluation Kit
(SEK) and CP3UB17/CP3CN17 Evaluation Board (CP3-DB-xx1x)
for the CP3UB17/CP3CN17 connectivity processors.

This document is written for the Integrated Development Environ-
ment (IDE) based on the winIDEA project manager/file editor/
debugger from iISYSTEM. winIDEA is used to call a C compiler tool
chain developed by National Semiconductor from the GNU tools.

Future software releases may operate differently than the software
described in this book.

Related Documentation

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.
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CP3UBL17/CP3CNL17 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-
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.

CP3UBL17/CP3CN17 ISP and CRISP User’s Guide—A compre-
hensive guide to implementing the In-System Programming (ISP)
capability of the CP3UB17/CP3CN17 devices. This is a facility for
programming the flash memory over a serial interface. CRISP is a util-
ity for controlling the ISP interface from a host PC.

winIDEA Software Manual—This is the manual for the winIDEA
IDE and debugger. It can be downloaded as a PDF file from the
ISYSTEM 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

9/17/03

Original release.
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Overview

The CP3UB17/CP3CN17 Evaluation Kit provides a complete hard-
ware and software foundation for developing applications on
CP3UB17/CP3CN17 devices. The Integrated Development Environ-
ment (IDE) is winIDEA, from iSYSTEM. The C compiler tool chain
is a port of the GNU tools developed by National Semiconductor.
The IDE and software tools are provided with peripheral software
and example applications on the CP3UB17/CP3CN17 Evaluation Kit
CD-ROM. The following chapters provide concise instructions to
help you get started as quickly as possible.

Chapter 2—Evaluation Kit Components. Lists the parts of the
evaluation kit, so you can make sure there are no missing parts.

Chapter 3—Developer Registration. National Semiconductor pro-
vides a web site for CP3UB17/CP3CN17 developer’s that provides
the latest information and software releases.

Chapter 4—Software Installation. Refers to the vendor documenta-
tion for installing the winIDEA project manager and debugger and
the National Semiconductor software distribution.

Chapter 5—Hardware Installation. Describes the hardware setup
procedure for the CP3UB17/CP3CN17 Evaluation Board and the
interface to the host PC.
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Overview

Chapter 6—Configuration Settings. Use the Configurator utility to
describe the target hardware configuration.

Chapter 7—Example Files. Describes the files loaded by the
CP3UB17/CP3CN17 Evaluation Kit CD-ROM for the programming
example used in this book.

Chapter 8—Getting Started with winlDEA. Describes the win-
IDEA user interface and how to create a workspace.

Chapter 9—Building an Application. Describes how the winIDEA
IDE calls an external makefile to build an application.

Chapter 10—Downloading Applications. Describes how to down-
load application code to the evaluation board using winIDEA.

Chapter 11—Running and Debugging. Describes how to run the
CPDemo example, install the USB driver for the example, and run
the host-side interface for the example. Briefly introduces some of the
debugging features of winIDEA.

Chapter 12—Evaluation Board. Detailed description of the
CP3UB17/CP3CN17 Evaluation Board.
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The Integrated Development Environment (IDE) for the CP3UB17/
CP3CN17 devices is shown in Figure 1-1. winIDEA provides the
project manager, editor, and debugger. The tool chain consists of the
C compiler, loader, and linker. The evaluation board interfaces to the
host PC through its parallel port.

winlDEA Editor/

winlDEA

winIDEA Integrated Development Environment (IDE)

Parallel Port
Interface | cp3cN17/cP3UB17

Project Manager

Debugger

Libraries and
Applications

Peripheral
Software

Example
Programs

NSC Compiler
Tool Chain

C Compiler

Assembler

Linker

Evaluation Board

Figure 1-1. Integrated Development Environment
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Minimum System Requirements

1.1 Minimum System Requirements

The minimum system requirements for running the tool chain are
listed in Table 1-1.

Table 1-1. System Requirements

Resource Requirement
CPU Intel Pentium or better
RAM 64M
Free disk space 100M
Operating system Windows 98/NT/2000/XP
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Evaluation Kit Components

When you unpack the evaluation kit, check to make sure there are no
missing pieces. The kit contains the components listed in Table 2-1.

Table 2-1. CP3UB17/CP3CN17 Evaluation Kit Components
Component Description

CP3UB17/CP3CN17 system providing CPU,
2M external flash memory, 1M external
SRAM memory, USB interface, CAN inter-
face, serial port, and external CODEC.

CP3UB17/CP3CN17 Evaluation Board

Two wall-mount power supplies, one for

Power Supplies European use and one for U.S. use.

Used to connect the host PC to the evalua-
tion board.

Software distribution disk for CP3UB17/
CP3UB17/CP3CN17 Evaluation Kit CP3CN17 documentation, compiler tool

CD-ROM chain, peripheral drivers, embedded operat-
ing system, and example applications.

Parallel Port Cable

CP3UB17/CP3CN17 Evaluation Kit

User’s Guide This manual.
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Registration and Support

To receive the best product support, it is recommended that each
owner of the CP3UBL17/CP3CN17 evaluation kit register with
National Semiconductor. The registration process is easy:

« Open an Account on National Semiconductor’s Web Site. A
password will be sent to you by e-mail. Your user name is your e-
mail address.

 Sign-On to the Web Site. Use your e-mail address and password
to enter the National web site.

After registration, you can access the following services:

« Software Updates. Browse the www.national.com/appinfo/
cp3000 web page to download updates to your software release.
You will need the serial number supplied with the evaluation kit to
access these updates, so do not lose this serial number.

 Product Support. On the www.national.com web page, click the
Support button for additional product support.
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Registration and Support
Registration and Sign On

3.1 Registration and Sign On

The following procedure opens an account on the National web site

and obtains access to the CP3000 Developer’s area

1. Browse to the Main National Web Page. Go to the page at
http://www.national.com. Click on the Sign-On button.

ez

3 National Semiconductor, The Sight And Sound OF Information, Welcomes You - Netscape

File Edt Wiew Go Communicator Help

Sign-On Button

2 A 45 a ©@w @ o

Back Forward  Reload Hame Search  Metwcape Print Security

g

Stap)

N“ Bookmarks A Metsite |hllp:ffwww national.com/

Nationa ’ Search  Knowledge Base

Order Harts = Cross-Ref

Semiconductor I
Tha Sight & Sound of Information

| HGME | SELECT | DESIGM | BUY | EXPLORE | AboutUs | Support | My Profile

EES Tt L3 L ]
' Buy W Explore |

Af0's App Briefs Distributors Analog University
Amplifiers App Motes Eval Boards Bob Pease

Audio Databooks Obsolete List Events

Displays Models & S Order Status knowledge Base
LvDS Packaging Price & Availability Mational Edge -
Networks Product Tree Samples Technical Journal
Bower Quality Onling Seminars
Temp Sensors Technical Support New Products
Wireless WEBENCH™ Tool Pl Relleaess

-Power

Other Products TielRes

System Solutions

ok|

| SigritGn | Private Sites

Online Seminars

August 20 - Current
Feedback Op amps: Tips
for Best Performance

August 27 - Practical
Aspects of Magnetic Buck
Converters for Partable
Applications

Press Room Investors

July 30, 2003 - National
Announces $400 Million
Stock Buy-Back Program
more

July 28, 2003 - National

|bocument: Done

& =]
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Registration and Sign On

2. Create a New User Account. Click on the Click Here button.

User Login - Netscape 10l =|
File Edit Yiew Go Communicator Help

< ¢ A H 2 W S & @

Back Fopward Reload Home Search  Metzcape Frint Security S.top
W'thookmarks J‘ Netsite:Ihttp:.-".-"www.national.c:om.-"profile.-"login.cgi j

Sign-=0n

We are happy to offer access to all public information on Mational's site subject to the
terms of our Site Terms of Lse.

A sign-on is NOT required for information access. All information is available through
the Parametric Product Catalog or through the Master Selection Guide.

This sign-on is offered for your convenience and privacy. A personal profile is required
for physical shipments so that we can verify your destination.

* By personalizing Your_NationaI [f you are a new user, click here
Preferences, wiwn national.com Sl Al
enables you to access all information Mmalt AEEress

related to your personal preferences T —
quickly. By setting up "My MNational _
Freferences" and your user profile, you _
| can quickly order parts, samples, ~|
4
’E@| |D0cument: Done

| E/ i
Ty E‘al Eal & | 4
Click Here Button
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Registration and Sign On

3. Fill Out Account Request Form. Enter all required information,
then click on the Create button at the bottom of the page.

Create My National Preferences - Netscape: 10l =|
File Edit Yiew Go Communicator Help

<« = 2 2 b S &
Back Fopward Reload Home Search  Metzcape Frint Security Stop
“ Bookmarks J‘ Metzite: Ihttp /A national. com/dprofile/register. cgitnest=/profile/uzer_profile. cgi J
Enter Your Access Information Sign Up for Notifications
Email Address [ I Product Notifications
v
Password [ v News@Natmnal

¥ Promotional Emails

Re-enter Password |

Please fill the form with English/Roman characters only
First Marne & |

Last Mame & |

Job Title | Design Engineer |

Fleaze do not abbreviate the company name

Company Mame % I

Max 25 chars
e can not ship to P.O. Box.
Address! I M
Enteryour department & section or mail stop number if available
Address2 I Max 25 chars -
«| | _’I_I
[ =B= |Document: Done B I e R 4
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Registration and Sign On

4. Activate Your Account and Sign On. An e-mail will be sent to
you with instructions for activating your account. After activating
your account, browse to the National sign-on page and enter your
user name and password, then click the Sign-On button

ser Login - Netscape - |EI|1|
File Edit Yiew Go Communicator Help
| 4 @ 3 4 a & & 3
i Back Fopward Reload Home Search  Metzcape Frint Security Stop
v w‘ 7 Bookmarks J‘ Metzite: Ihttp:.-".-"www.national.c:om.-"profile.-"login.cgi j

Sign=0n

We are happy to offer access to all public information on Mational's site subject to the
terms of our Site Terms of Lse.

A sign-on is NOT required for information access. All information is available through
the Parametric Product Catalog or through the Master Selection Guide.

This sign-on is offered for your convenience and privacy. A personal profile is required
for physical shipments so that we can verify your destination.

* By personalizing Your MNational If you are a new user, click here

Preferences, www.national. com Sl Al  —
enables you to access all information Mmalt AEEress

related to your personal preferences Passward |
quickly. By setting up "My MNational

Freferences" and your user profile, you @

can quickly order parts, samples,

4
’E == | |D0cument: Done

Sign-On Button
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Software Installation

Check the CP3000 area on the National Semiconductor web site
(www.national.com/appinfo/cp3000) and the Release Notes sup-
plied with the evaluation kit to be sure you are using the latest versions
of the software tools.

To install the software, load the evaluation kit CD-ROM, click
through the license agreement (if you agree to its terms), then click on
the Software Installation button in the Main Navigation Screen. This
brings up the view shown below.

CP3UB17/CP3CN17 Evaluation Kit

Sottnarelnstal 2o

iSYSTEM'S WINIDEA tton to continue.

National
Semiconductor

The Sight & Sound of Information

Figure 4-1. Software Installation Screen
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Software Installation

Software installation has four main parts, which correspond to the
four buttons on the screen shown in Figure 4-1:

« winIDEA Project Manager and Debugger—the integrated
development environment (IDE) for compiling, downloading, and
debugging application programs.

« NSC CompactRISC—the C compiler tool chain developed by
National Semiconductor from the GNU tools. winIDEA can be
configured to call this tool chain for compiling application pro-
grams. (Alternatively, winIDEA support is available for a C com-
piler tool chain from IAR Systems.) A license key is provided in the
evaluation kit which is needed to install the NSC tools.

« ISP Tool—the CRISP tool for downloading application code to
the evaluation board over a serial connection. See the CP3UB17/
CP3CN17 ISP and CRISP User’s Guide for more information.

« NSC Software—application examples and template files for creat-
ing new applications. The template files configure winIDEA to call
the NISC tool chain. The top-level structure of the NSC software
installation is shown in Figure 4-2.
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[\

National_SEK_X_Y

/N

[—\ [—\
docs software
[—\ L\
cp3000 tools
L\ [\ [—\
example templates bin

[—\ [—\
CPDemo ISP [gmake [remove [ConfigTool

Figure 4-2. Organization of Files Loaded by the NSC Software Installation
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Software Installation

The bin folder contains these executable files:

« gmake—the GNU make utility.
« remove—a file deletion utility called by makefiles.

« ConfigTool—a utility which defines target configuration settings
used during compilation (CPU type, board type, etc.).

The templates folder contains winlDEA files which are replicated to
create a new project. There are two sets of template files which con-
figure winIDEA to call the NSC tool chain:

« template_NS.jrf, template_ NS.QRF—template files to compile
applications for conventional download using winlDEA.

« template_NS_ISPjrf, template_ NS _ISP.QRF—template files
to compile applications for download through the In-System Pro-
gramming (ISP) interface. See the CP3UB17/CP3CNL17 ISP and
CRISP User’s Guide for more information about the ISP.

The example folder contains the files for the CPDemo example pro-
gram used in this manual and the ISP software described in the
CP3UB17/CP3CN17 ISP and CRISP User’s Guide.
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Program Menu Shortcuts

4.1 Program Menu Shortcuts

The software installation adds shortcuts to the Start -> Programs
menu. The shortcuts you are likely to use most often are:

« winlDEA 9.4 -> winIDEA NSC EVB—enters the winIDEA
IDE.

¢ CRISP -> CRISP—enters the CRISP tool.

« National SEK 1.5-> Configuration Tool—initializes macros
which control compilation for a specific hardware target configura-
tion. This utility must be run before you can compile any applica-
tion programs.

« National SEK 1.5 -> CPDemo—user interface utility for con-
trolling the CPDemo application example. This utility runs on the
host PC and communicates over a serial connection to the
CPDemo executable code running on the evaluation board.
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Program Menu Shortcuts
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Hardware Installation

Figure 5-1 shows the hardware connections between the host PC and
the CP3UB17/CP3CN17 Evaluation Board.

Host PC

- DB25 Parallel

Port Cable

Power
Supply

CP3CN17/CP3UB17

Evaluation Board

HO PWR62

I

[= =]
Serial
Cable

UsB

Cable /

Figure 5-1. 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.

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.
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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 (ENV2) 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 P1 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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Configuration Settings

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 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.

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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Define Configuration Settings

6.1 Define Configuration Settings

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

1. Enter the Config Utility. Double-click on the file
C:\National_SEK_X_Y\software\tools\bin\Config-
Tool.exe, in which X.Y is the version number of the software
release. This opens a new window with the view shown below.

=10l x|
File Help
DM 2R 8|2
General | i
|cP3uB17 ~|  chip Family
|CP3-DB-X1X = Board
[12 MHz ~|  cPuciock
|CrystaljoSC ~|  CPUClock Source
|Medium Model - Memary Model —
|ooo0o ~|  BootArea Size
|INTERNAL ~|  NVS Mode »
Ready [ I

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

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.

2l
Save jn I = include j - £ E3-
bdb.h cpabtzx.h memdefs.h
bdblite.h cp3btzxisrdef. b settings.h
boarddef.h cp3dbex2e.h a kone.h
boarddre.b crcommon.h wk100.h
chipdef.h cuskorn_board.h
config.h dbgmzg.h
cp3bhie_board.h [ dlLh
cp3btix. b drivers.h
cpabtLxisrdef. b heap.h
by Metwork P... [
. . File name: j Save I
Save as type: IEonfig File Farmat [*.h) j Cancsl |
A

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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Example Files

To demonstrate using the software tools, an example program
CPDemo is provided on the CP3UB17/CP3CN17 Evaluation Kit
CD-ROM. This program sets up a 1-second periodic timer interrupt
which flashes two LEDs on the evaluation board. The program also
provides a set of demonstrations for evaluation board peripherals
such as the USB port and the audio interface. To compile the
CPDemo.c example, you will need the files shown in Table 7-1. After
installation of the CD-ROM software, these files are located in two
sub-folders of the folder at the default location
C:\National_SEK_X_Y\software\cp3000\example\CPDemo,

in which X.Y is the version number of the software release. The
source code and winlDEA project files for the example are in the sub-
folder fw. Files that execute on the host PC are in the sub-folder gui.
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Example Files

Table 7-1. Files Required for the CPDemo.c Example

Name File Type Description

fw/AudioDemo.c Csource | Program source file.

fw/AudioDemo.h C source Header file.

Called by winIDEA. Calls gmake.exe to execute

fw/build.bat C source make files.
fw/Commintp.c Csource | Program source file.
fw/commintp.h Csource | Header file.
fw/CPDemo.c Csource | Program source file.

fw/depend.mak Csource | Defines paths to header files used by makefile.

fw/descrpt.h Csource | Header file.
fw/devprop.h Csource | Header file.
fw/makefile make file | Top-level make file.
wmsorear | e e | TACTE NS 48 o ke s
fw/makefile.ns make file | makefile containing NSC tool chain make rules.
fw/protocol.h Header file.
fw/USB_Demo.c Program source file.

Host-side user interface application that communi-
gui/CPDemo.exe cates with the CPDemo program over the serial
and USB connections.

Folder that contains host-side USB software for

Qui/usbinstall communication with the evaluation board.

40 Eval Kit User's Guide



Getting Started with winlDEA

This chapter describes the winIDEA user interface and how to create
a workspace. For detailed information on the winlDEA environment,
see the winIDEA User’'s Manual.

8.1 winIDEA User Interface

A typical view of the winIDEA user interface is shown in Figure 8-1.

Project Window Document Window

f_, CPDemo - winIDEA - [C:\National_SEK_1_5'\Software’cp3000%example’.CPD: / — |EI|_|

% File Miew Prhject Hardware Debug FLASH Tools Window Help _|ﬁ'|_|

rruagi-m-@@T'@J nmaamw@@mm
= Document Ba/ /: Bl & g x|
= Ef:lF.leJ[ CPDemo] |2l [ int mainivoid) =]
E| a Source files g {
CPDemn.c M| usb_init info_t ushinitingd: _
EI a D ependencies %I
2 pudonemnk | o | TCRSetclocki_12mHZPLL)
F'ro|ect|"[' S_l,lmbolsl ‘ﬁ 1 I I 3
1 file(=) ca|Xl [y oy |
crcc -FP -Wp,-F -I. _I ol a_‘__:% OMA of || Context: IW vl B
renamne x2flnk.i =xflr || : . )| |
crlink CEPDemc.o ct |mf % Bus Interface Linit o Name | ¥alue Type 5
—d =xflnk . def —z -m % System Configuration |
Eig;g?n_‘“éuzxgt_ﬂg -3y Test-Bus Interface ||
12220 (0x2fbo) byts - FLASH Program Menc
The checksum was dE_‘ b % FSLASH Data Memor 4
gmake[l]: Ledwing EL % PCM2CYSD Corvertel = =
=2 T . hd m
& [+-%% Triole Clock. Heset i
RN ER DRI Qf’ \ R Loca\CAull«] »| i

Ready \ \ mmm
\
Output Window SFR \)\/lndow Variables Wndow

Figure 8-1. winIDEA User Interface
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winIDEA User Interface

The windows shown in Figure 8-1 are:

Project Window—lists the files which comprise the project.

Document Window—used to view and edit source files, to indi-
cate where program execution stopped, and to set breakpoints.

Output Window—displays error and warning messages during
compilation.

SFR Window—shows the contents of Special Function Registers
(SFR) for the CPU and peripherals.

Variables Window—shows the values and types of variables in
the current context.
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8.2 Invoking C Compiler Tool Chain From
winIDEA

An external make utility is used to invoke the C compiler tool chain
from winlIDEA. The external make utility is the gmake program
from the GNU tool set. A batch file (build.bat) is invoked from win-
IDEA to call the gmake utility, as shown in Figure 8-2.

winIlDEA
Environment

3
\

build.bat
Batch File

\

gmake
GNU Tool

Figure 8-2. Calling gmake from winIDEA

Because winlDEA has only a limited understanding of the messages
produced by gmake, the Tools tab in the Output window may be
used to view more detailed information about the activity of the tools
during a make or build process.
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Creating a New Project

8.3 Creating a New Project

A set of template files is  provided in the
C:\National_SEK_X_Y\software\cp3000\templates folder (in
which X.Y is the version number of the software release) for creating
new projects. These two files are used to compile the CPDemo exam-

ple:

« template_NS.jrf—this is a workspace file, which holds informa-
tion about the project files, arrangement of windows in the win-
IDEA user interface, and other data defining a session in the
winlDEA environment. To enter the winIDEA IDE, there must
be an open workspace file.

« template_NS.QRF—this is a project configuration file, which
holds the project settings accessed by selecting the Project -
> Settings command in winlDEA.

44 Eval Kit User's Guide



Creating a New Project

The following procedure creates a new project:

1. Copy the Template Files. Copy the template_NS.jrf and
template_ NS.QRF  files;, and paste them into the
C:\National_SEK_X_Y\software\cp3000\exam-
ple\CPDemo\fw folder (in which X.Y is the version number of
the software release). Rename these files CPDemo.jrf and
CPDemo.QRF
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Creating a New Project

2. Enter winIDEA. Double-click on the CPDemao.jrf file to enter
winIDEA.

3. Change the Project Target. Select the Project -> Targets com-
mand. This brings up the Targets dialog box.

X

Targetz

Cancel

=1

DEelete

Bename

_ Coreel |
_ New |
| oo |
_Benome |

— Current T arget:
Template, NS Set Defal |

Click the Rename button. This opens the Rename Target dialog
box.

Rename Target =l

— 0ld T arget Mame

Template_MNS

Cancel |

—Mew T arget Mame

Name the project CPDemo, and click the OK button to close the
Rename Target dialog box, then click another OK button to close
the Targets dialog box.
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Creating a New Project

4. Change the Project Settings. Select the Project -> Settings com-

mand. This brings up a dialog box.

Project Settings

General I Includesl File T_l,lpesl Customizel

¥ Estemal make file Ibuild _I

Parameters : Ins

- [ CPDemn

LCompiler toolzet path: Set Default |
Output directory: Output file name:

[s0RFOIR] |

Root directory: I |

Errar Filker: I Mo filter - I Advanced... |

¥ | Ezclude filels] from make

Heset . |

(]9 I Cancel | Lpoplp

Help |

The Parameters box is used to pass an argument to the makefile. The
ns argument generates output files in the National COFF format (.x
extension. Other defined arguments are listed below:

« nshex—Generate object files in Intel Hex format (.hex). This for-
mat does not include debug information.

 clean—Removes object files from the current directory.

« clobber—Removes objects and executables from all project direc-

tories.
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Creating a New Project

5. Edit the Search Path. Click the Customize tab. In the Environ-
ment Settings text box, change National SEK_X_Y so that X.Y
corresponds to the release of the software. For example, for release
1.5, this would be National SEK 1 5.

Project Settings 5'

General | Includes | File Types  Custamize

Fun after external make: @ CPDemo
Path | |
Cammand line: | ¥ I
Fun Before/After. .. | Tranzlator Execution. .. |
¥ Beep when done ¥ Change working directory

[~ Bun translators with relative path [~ Display tool parameters
v Copy output files to target directory [~ Show tool window

Environment Settings:
PATH=C:\Mational SEK_1_5\Software\Tools\binC:\Program FiIes\CHﬂ

=
ak I Cancel | Apply | Help |

Click the OK button when finished.

6. Save Files. Select the File -> Save All command to save the cur-
rent workspace with its new settings.
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Building an Application

9.1 Add Project Files

The following procedure adds files to a project:

1. Bring Up the Project Files Dialog Box. Select the Project -
> Project Files command to bring up the Project Files dialog box.

2=

Look in: | 3 fw x| = ®@ cf E-

AudioDerno,c
Carmmlnktp.c

File name: |

Files of twpe: II:Dmpiler filez [*.c] j Cancel

Help

Add Files to this Group:
Source files j

Filez in Group:

Bemove

o L

Ok
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Add Project Files

2. Add the CPDemo.c Source File. Click on CPDemo.c, click on
the Add button, and then click on the OK button.

21X

Lack in: | ‘3 fuw | - Bk E

File narme; |EF'D EI0.C

Filez of type: I Compiler files [7.c) j Cancel

Add Filez to this Group:

Source files j
Files in Graup:
C:AMational_SEK_1_S\Softwarehcp3000hexarmplehCPDemotfut Bemave

gl

Ok
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Add Project Files

3. Review the Project Source Files. After returning to the Project
window, double-click on Files, then double-click on Source Files to
view the source files in the project. The CPDemo.c file will appear
as a source file.

/%3 CPDemo - winIDEA - 18] x|
File Wiew Project Hardware Debug FLASH Tools ‘Window Help

= Document Bar el =1 S|
= Files [ CPDemo | |2
Ea Source files ﬂ
- CPDemo.c &
1!
i
— =
Proiectl"[j Symbolsl ‘]—LJ
ﬁll Name 4 ﬁ
> [#-CP3BT10G3 »
o =
El 5
g &
4 | » | Buid {Find In Files _Taoks » Soript  Dump 7 ] #| |77 [l | 3
Fieady OwR IMITIALIZE

4. Save Files. Select the File -> Save All command to save the cur-
rent workspace with the new project file information.
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9.2 Build the Application

Select the Project -> Make command to compile and link the project.

£ CPDemo - winIDEA 1Ol =]
File View Project Hardware Debug FLASH Tools Window Help

Elalalx

=
o
1|
=

Project

= Disassembly NI =1

Address | Data Disassembly | Registers

<|>

-d xflnk.def -z -n > CPDencHSEF . map <[ 2 | [Name »|xl

gmake[l]: Leawving directory "C:~National SEE 1~ gl a

| o || E-CPaue7 I

j =2 m

| ¥ | Build £ Find In Files . T aols 3, Seipt & Durmnp 4] ¢l .‘.I 4 » ﬁ
Ready Ln184, Cal1 | OWR IMITIALIZE
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Downloading Applications

This chapter describes how to download the CPDemoXF.x file to the
evaluation board.

10.1 Configuration for Downloading to
Flash Memory

To download a program to flash memory, jumpers J15 and J16 must
be in the position marked as 1 on the board. Jumper J17 is in the 1
position for IRE mode or the 0 position for ERE mode. The on-chip
flash memory can be programmed and executed in either IRE or
ERE mode. The external (off-chip) flash memory can only be used in
ERE mode. Because the CPDemo example uses the external flash
memory, the evaluation board must be in ERE mode for this example.

Acceptable file formats for download in IRE or ERE mode include
National COFF format (.x extension), Intel Extended Hex (.a45 or
.hex extension), and UBROF8 (.d45 or .dbg extension). Loading an
NSC COFF or UBROFS file will take up more space in the internal
flash memory due to some debug overhead, while loading an Intel
Extended Hex file into the internal flash memory will occupy a
smaller amount of memory because no debug information is included.
The winlDEA debugger checks the CP3UB17/CP3CN17 operating
environment (IRE/ERE or DEV mode) and downloads to either the
internal flash or the external SRAM, respectively.
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Configuration for Downloading to External SRAM

10.2 Configuration for Downloading to
External SRAM

The CPDemo program does not support operation from SRAM.
This section is provided only to inform you about other methods for
downloading application code.

To download a program to the external SRAM on the evaluation
board, jumpers J15, J16, and J17 must be in the position marked as 0
on the board. This configures the CP3UB17/CP3CN17 to operate in
DEV (Development) mode. Acceptable file formats for download in
DEV mode include National COFF format (.x extension), Intel
Extended Hex (.a45 or .hex extension), and UBROF8 (.d45 or .dbg
extension). Downloading an NSC COFF or UBROFS8 file allows
debugging features (such as breakpoints) to be used from winlDEA,
while loading an Intel Extended Hex file only allows running the pro-
gram without debugging features. The winlDEA debugger checks the
CP3UB17/CP3CN17 operating environment (IRE/ERE or DEV
mode) and downloads to either the internal flash or the external
SRAM, respectively.
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Downloading CPDemoXF.x

10.3 Downloading CPDemoXF.x

1. Set Up the External Flash Memory Download. The
CPDemoXF.x file contains code for programming to both the on-
chip flash memory and the external flash memory. winIDEA
allows separate files to be specified for both the on-chip flash
memory and the external flash memory, but in this example
CPDemoXF.x will be specified for both download operations.
First, the external flash memory download file is specified. Select
the FLASH -> Setup command. This brings up a dialog box for
specifying the target. The template file should already have the
default settings shown below.

FLASH Programming Setup

Target | Devicel Scupel Download Filesl

Target —————— — Options
% ‘Eutemal FLASH device ¥ Use Debug download files
! CRU internal FLASH i e FLASE Ibefme downioad |
Device arganization
Single device j — Erclusions
I Jo [0 HE
Hardware Setup... r ||:| _||:| HE

] I Cancel | Apply | Help
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2. Review the Device Settings. Click on the Device tab. The tem-
plate file should already have the default settings shown below.

FLASH Programming Setup ﬂ

Target Device | Su:u:upel Download Filesl

b anutacturer Device Werzion

| [ronze <
29F002BNT _I

¥ lgnore FLASH 1D |29Fn02eT
29F0408

Address 29F2008

IBEIEIEIEIEI HEx |29F200T
29F400BE

v Little Endian Target | 29F4008T
29w/102BE

Data Buz Mapping... | m

0k I Cancel | Spply Help
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3. Review the Scope Settings. Click on the Scope tab. The template
file should already have the default settings shown below.

FLASH Programming Setup ﬂ

Targetl Device Scope annluadFiIes'

g Sectars
(EDPEEHHE . (000000 16 kE 800000 16 KE i|
b (004000 SKE - 804000 & kB

r- -\.I:Il .......... | ...... td ........... t ....... D DDEDDD 8 kE . BDEDDD BkE
My ZEleCled seciors (002000 32 KB 808000 32 kB

010000 B4 KE 210000 G4 kB
Select 5l | (020000 B4 KE 820000 64 kB
[]030000 B4 KE 830000 G4 kB

[iear al | (040000 64 kE - 240000 G4 kB |

Ok I Cancel Apply | Help |
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4. Specify a New Download File. Click on the Download Files tab.
The New File button is used to specify a new download file. Click
on the New File button.

FLASH Programming Setup

Taiget | Device | Scope  Download Files

File

[ Include project output file

A ernory area:l vI @{ }(l Ernperties...l
ok | E.Q?el | sl | Hel

New File button
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5. Browse for the Download File. Select All files from the Files of
type drop-down menu. Then, select the CPDemoXF.x file, and

click the Open button to proceed.

2
x| = & ek E-
CPDe
CFCC. 2T
depend. mak.
= descrpt.h
devprop.h
. Ink.c
Cornminkp. err Ink. def
I comrminkp, b Ik, el
Comnminkp. o ImkXF .=l
|E] croema.c rnakefile
CPDerma,err rnakefile iar
|ﬁ-ﬁ CPDemno, jrf makefile.ns
CPDemoo & protocal.b
CPDemo. GRF USE_Demo.c
CPDema, x IISB_Demo.err
CPDemal5. map USE_Dema.o
CPDemaMS:F . map xfink.c
CPDemosF. err #Fink, def
File name: |I:F'D emoF .« Open
Files af bope: I,-’:-.II files [*.%) j Cancel
e
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6. Confirm the Download File Options. Click the OK button to
proceed.

Download File Options x|
— Filz Path

EF. 1 Shzofbwarecpal00hexample \CPD emah b CPD emoxF .«

[T Always in project target directony

File Format

— Offzet
Binary -
Eyte Craft COD 2l o [0 HEX
ELF
Extended Tektronix hes s II:I HE
HI-TECH zymbalic _
Hitware Hi-Cross — Optiohz
:EEF ) ESEd dh ¥ Load Cade
rikel estended hey
Intral ICOFF IE t”aj %‘mh;'ﬁ »
Logitech Modula 2 man LIfe SMmo)
Micratek sumbolic [~ Optimize type infarmatian
kotorola 5
Motorola 5 siml:u:ulic Advanced..

ak. Cancel
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7. Confirm the Download File. At this point, the Download dialog
box should display the file CPDemoXF.x. Click the OK button to
proceed.

FLASH Programming Setup ﬂ
Targetl Devicel Scope  Download Files

File
CPDemoxF = [MSC COFF)

[ Include project output file

temary area:ldefault "I '?(l Eruperties...l

(] | Cancel | Ay | Help
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8. Set Up the External Flash Memory Download. Now, the file
for downloading to the on-chip flash memory will be specified.
Select the Debug -> Files For Download command. This brings
up a dialog box for specifying the files. Click on the New File but-
ton.

Download x|

Dawnlaad Files | Options | Target Download

File Type Offzet

[ Include project output file

b erncny area:l vI Q Xl Eruperties...l
oKk | c§@| [ 2o | Heb

New File button
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9. Browse for the Executable File. Select All files from the Files of
type drop-down menu. Then, select the CPDemoXF.x file, and

click the Open button to proceed.

2 x|
| = & cF BE-
CPDe
CrCC BT
depend.mak
""" descrpt.h
devprop.h
. Ink.c
comminkp . err Ik def
I comrminkp, b Ik el
Comminkp,o ImbF el
|E] cPoemo.c makefile
CPDemo.err rnakefile.iar
|ﬁ-ﬁ CPDemno, jif makefile, ns
@ CPDemo.o prokocal.b
#] CPDema. QRF USE_Demo.c
@ CPOemo.x II5B_Demo.err
@ CPOemoMS. map I156_Demo.o
@ CPDemaMSEF . map x#fink.c
@ CPDemosF. err =Fink. def
File name: |I:F'D emoiF .« Open
Files af type: I,-'l'-.ll filaz [**] j Cancel
e
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10.Confirm the Download File Options. Click the OK button to
proceed.

Download File Options x|
— Filz Path

EF. 1 Shzofbwarecpal00hexample \CPD emah b CPD emoxF .«

[T Always in project target directony

File Format

— Offzet
Binary -
Eyte Craft COD 2l o [0 HEX
ELF
Extended Tektronix hes s II:I HE
HI-TECH zymbalic _
Hitware Hi-Cross — Optiohz
:EEF ) ESEd dh ¥ Load Cade
rikel estended hey
Intral ICOFF IE t”aj %‘mh;'ﬁ »
Logitech Modula 2 man LIfe SMmo)
Micratek sumbolic [~ Optimize type infarmatian
kotorola 5
Motorola 5 siml:u:ulic Advanced..

ak. Cancel

64 Eval Kit User's Guide



Downloading CPDemoXF.x

11.Confirm the Download File. At this point, the Download dialog
box should display the file CPDemoXF.x. Click the OK button to
proceed.

Dawnload Files | Dptiu:unsl Target Download

File
CPDemoxF.x [N5C COFF]

[ Include project output file

b ermony area:ldefault vI ﬂ Emperties...l

Ok | Cancel | Spply | Help
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12.Download to the On-Chip and External Flash Memories.
Select the Debug -> Download command. During the program-
ming operation, a window will appear to report the progress as
shown below.

FLASH Program ll

— Device organization

Eonfiguring ST 29 1B00E wWord OF.
Single devics [16-bit] Loading...

File: CPDemoF.«

- Loaded: 3034k Excluded: 488k

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

Erasing OK.
Configuring Sector 0 (S00000) Ok,
P ing...

Load Files | rodrEmmng

Erase ¥

—_— Sitart
Program | ¥
Yeify ¥

FROGRAM

13.Run the Program on the Target. Select the Debug -> Reset And
Run command. At this point, two LEDs (LD1 and LD2) on the
evaluation board should start flashing.
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Changing the Protection Word

10.4 Changing the Protection Word

The Protection Word holds critical device protection and configura-
tion bits. The Protection Word usually does not need to be changed
during program development.

Before programming the Protection Word, read the device data
sheet about the features controlled by the Protection Word. You
MUST understand these features before programming the Pro-
tection Word, because some settings are irreversible and may
make the device unusable. These features are fully discussed in
the device data sheet, but not in this document.

The Protection Word is located in Information Block 1, which is a
section of flash memory outside of the CPU address space. At reset,
the contents of the Protection Word are read into a register, which
then controls the functions assigned to the Protection Word. There-
fore, changes made to the Protection Word do not take effect until the
next device reset.
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10.4.1 Setting Up Protection Word Programming

The following procedure sets up winIDEA to program the Protection

Word during download:

1. Enter the Emulation Options Dialog Box. Select the
Hardware -> Emulation Options command.

Emulation Dptions x|

Hardware CPU |Initiali2atiu:un| JTAG I

PODACARDATAG CFU
CP3-DB-mxlx CPIBT10G3.
CP3-DB-sx2f CP3BT10K3x
CR1EE CPaBT13G3x
CPU Setup... | CR1BC CP3BT13K 3
CPACH1Y
Set Default |

Custorn CPU wariant

| defaut] |
(] 8 I Cancel | Help |
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Changing the Protection Word

2. Click the Initialization Tab. This changes the display to show
memory locations that are initialized on download. The project
template files are set up to initialize the Protection Word (FEh) to a

safe value (FF8Fh).

Emulation Options 3 x|

Hardware | CPU Iniialization | JTa6 |

Area Addrezs Reqgizter Data
Proa Info Blogk, . FE FEEF Add.

j Eroperties...

T Eemave |
[ Load from file | _I

Address affset ISpecif_l.J j IU HEx

¥ Usze init sequence
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3. Select the Protection Word. This enables the Properties button,
which is used to change the definition of a memory location to be
initialized. For specifying a new definition, the Add button is used.

Emulation Options

Hardware | CPU Initialization | JTa5 |

Area Address Fegister [ata
Prog Info Block ~ FE

Remove

jil

j roperties. ..

[ Load from file |

Address offset ISpecif_l,l j |U HEx

¥ Usze init sequence

Ok I Cancel | Help

70 Eval Kit User's Guide



Changing the Protection Word

4. Click the Properties Button. This brings up the CPU Initializa-
tion Item dialog box for the Protection Word.

CPU Initialization Item - x|
—Wirite Ta
Ok
% emory mapped register
IF'rn:ug Info Black j IFE HE Cancel
V¥ Use address offset
" CPU Core register I j
— Size Y alue
" Byte [FraF HEX
¢ ‘word
R 5 07 0
=°nd Wiviviviviviviv VT VIV

31 24 (23 16
rrrerrrerr rerererrrr

A safe value to program into the Protection Word is FF8F (global
read protection disabled, global write protection disabled, no ISP
routines, code starts at address 0). Click the OK button to close the
CPU Initialization Item dialog box. Then, click the OK button to
return to the main winlDEA display.
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10.4.2 Setting Up Information Block Erase

The procedure described in Figure 10.4.1 for programming the Pro-
tection Word can only change bits from 1 to 0. If any of the changes
to the Protection Word require changing a bit from 0 to 1, Informa-
tion Block 1 (which contains the Protection Word) must be erased
before programming. Erasing changes all of the bits to 1. The follow-
ing procedure sets up winIDEA to erase Information Block 1 before
programming.

1. Enter the CPU Setup Dialog Box. Select the Hardware -
> Emulation Options command. Then click the CPU Setup but-
ton.

Emulation Options - ]

Hardware CFU ||nitializatiu:un| JTAG I

PODACARDATAG CPU
CP3-0B-xels CP3IBT10G3x
CP3-DB-xx26 CP3BT10K3x
CR1EE CP3BT13G3x
LPU Setup... | CR1GC CP3BT13K3x
CPICN17
Set Default |

Cusztarn CPU wariant

[idefaul) |
0k I Cancel | Help |
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2. Enable Information Block Erase. Click on the Advanced tab.
Click on the Erase before download check box. Click the OK but-
ton to return to the Emulation Options dialog box, then click the
OK button to return to the main winIDEA display.

CPU Setup

Dptions I Debugging  Advanced

— Owernide startup register values

[ PC - Program Counter IEI HE::

— Program FLASH —————  — Program Infarmation Block 1——
I¥| Eraze before download [ Eraze before download
:.: HSE Inodule erase — Data Information Block
S Bekl e [ Eraze before download

] I Cancel Help
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Running and Debugging

This chapter describes how to run the CPDemo program, and it pro-
vides a brief introduction to the debugging features of winIDEA.

When the program is run for the first time, Windows will need to be
guided to the USB driver used to support the CPDemo program.
Then, the host-side application program CPDemo.exe is executed on
the host PC. This program provides a user-friendly interface for run-
ning the CPDemo example.
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11.1 Installing the USB Driver

The first time the CPDemo program is executed with the evaluation
board connected to the host PC, the USB driver will need to be
installed.

1. Run the CPDemo Program. When the Debug -> Reset and Run
command is selected (after successfully downloading the CPDemo
application code), the USB connection between the evaluation
board and the host PC becomes active. The first time this happens,
Windows will hunt for the driver.

Found Mew Hardware

USE Dema Device

Wait a few seconds for the next message to appear.
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Installing the USB Driver

2. Browse for the USB Driver. Windows will hunt for a driver called
windrvr6.sys. Click on the Browse button.

The file 'windrwrg.zpz' an M ational Semiconductor oK.

X
g |nztallation Disk iz needed. _
Cancel |

Type the path where the file iz lozated, and then click
Q.

I

apy files from:

= j Browse. .. |
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3. Go to the Folder Holding the Driver. Go to the
C:\National_SEK_X_Y\software\cp3000\exam-
ple\CPDemo\gui\usbinstall folder (in which X.Y is the version
number of the software release). Click the Open button to proceed.

: 2l x|
Loak i Ia ushinztall j o = EE-
[]mindryre, sys
File narme: Iwinder. s j Open I
Files of hupe: Iwinder.s_l,ls;winder.s_l,l_ j Cancel |
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Installing the USB Driver

4. Confirm the USB Driver. After selecting the usbinstall folder,
click on the OK button. This will install the USB driver needed by
the CPDemo program.

Files Needed 3 |
The file 'windrerE. syz' on M ational Semiconductor 0k |
g Iniztallation Digk iz needed.
Cancel |

Type the path where the file iz lozated, and then click
.

LCopy files from:

C:hM atiu:unaI_SDK_'I_5'xsu:uftwarehcpEDDD'ﬁexample'ﬁj
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11.2 Running the Host-Side Application

1. Execute CPDemo.exe. On the host PC, from the Start menu,
select Programs -> National SEK 1.5 -> CPDemo. When the pro-
gram starts up, it automatically attempts to connect with the evalu-
ation board through the lower COM ports, such as COM1 or
COMB2. The first view should look like the one shown below, with
the Device Properties tab in front.

F'., CPDemo : ﬁl

National
Semiconductor

The Sight & Sound of Infarmation

Device Properties | LED Contral | Switches | EEPROM | Audio | Use |

—Description

Chip Farmily: PR3l
Development Board bype: CP3-DE-xxlx
Canmneck Serial | Serial Part Connected, Disconnect Serial |
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Running the Host-Side Application

2. Select the LED Control Tab. Click on the LED Control tab to
bring it to the front. Checking any box in this view will light up the
corresponding LED on the evaluation board.

£ cPDemo x|

National
Semiconductor

The Sight & Sound of Information

Device Propetties LED Control | Spitches | EEprOM | Audio | Use |

Select the LEDz to turn them ON on the Development Board

Canmneck Serial | Serial Part Connected, Disconnect Serial |
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Running the Host-Side Application

3. Select the Switches Tab. Click on the Switches tab to bring it to
the front. Change DIP switches 1 through4, then click the Refresh
button to observe the change. If the switches are stuck in the ON
position, check that jumpers J42 through J45 are installed.

&8 cPpemo x|

National
Semiconductor

. The Sight & Sound of Inf tion
Device Froperties | LED Contral - Switches | ezpRom | audio | use | e —

Conneck Serial | Serial Part Connected, Disconneck Serial |
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4. Select the EEPROM Tab. Click on the EEPROM tab to bring it
to the front. Click on any byte in this view to edit its value. An
address can be entered into the Memory Address box, however the
memory space wraps around starting at address 800h.

£ cPDemo x|

National
Semiconductor

The Sight & Sound of Infarmation

Device Properties | LED Contral | Switches EEPROM |P.udio I LISE I

—Firsk 128 bytes of the specified Memory Address
oxooo0 [FF|[FF][FF|[FF][F][FF ] Fr][FF ][ FF][ e | FF] Fe][FF] Fr][FF ] FF]
oxo010 [FF|[FF|[FF[FF][FF][Fe [ Fe][FF][FF] e Fe [P FF]FF] FF [ Fr]
oxo020 [FF|[FF|[FF[FF][FF][Fe [ Fr][Fr] e el Fe [ P FF]FF] FF [ Fr]
ox0030 [FF|[FF|[FF[FF][FF][Fe [ Fe][Fr]FF] el Fe [P FF]FF] FF [ Fr]
oxooao [FF|[FF[[Fe] ][ Fe [ ] e[ Fe[e] Fe [ Fr] e Fr] e Fe][FF]
oxooso [FF|[FF][ e[ FF][ ] FF ] Fr] e[ FF]l e [ FF] e[ FF] Fr][FF ] FF]
oxoo6o [FF|[FF][ [ FF][Fr [ FF ] Fr | [FF [ FF][ e | FF] P FF] Fr][FF ] FF]
Ox0070 |FF||FF||FF||FF||FF||FF||FF||FF||FF||FF||FF||FF||FF||FF||FF|

Type in the address in the
EEPROM you want bo seefedit

in the Memory Address text Memory Address to access: Ox I o000
box and edit the data as wou
wish,

Connect Serial | Serial Port Conmectad. Disconnect Serial |
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Running the Host-Side Application

5. Select the Audio Tab. Click on the Audio tab to bring it to the
front. A microphone/speaker headset with a 2.5 mm plug must be
connected to J34 for the demonstrations accessed through this
view. Click on a Tone button to hear a short tone. Click on the
Start Recording button to record about 6 seconds of audio, and
click on the Start Playback button to play it back.

£ cPpemo x|

National
Semiconductor

The Sight & Sound of Infermation

Device Properties | LED Contral | Switches | EEPROM  Audio |USB I

—Record / Playback Wolume Control

Make Sure you have the headset hooked-up ta the Board.
Fress "Start recording'' to start recording the audio.
Prezs "Start Flayback" to listen to the results.

Start Recording | Start Playback, | 'T'

Data Recorded. Press PLATYBACK to plap recorded audio.

— Tone Generation

Prezs the buttons below to generate different tones in the Board,

Tonel Taonel Tone2 Toned Toned I Toned

Conneck Serial | Serial Part Connected, Disconnect Serial |
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Running the Host-Side Application

6. Select the USB Tab. Click on the USB tab to bring it to the front.
Click the Connect USB button to connect to the evaluation board.
Enter text into the User Input box, then click on the Transfer but-
ton to send the text to the evaluation board over the USB connec-
tion. It will be echoed back with uppercase/lowercase inverted to
the endpoints selected by the DIP switches.

£ cPDemo : x|

National
Semiconductor

The Sight & Sound of Information

Device PropertiesILEDControl Switches | EEPROM | Audio  USE |

abcdefgh
Type the text in white the text box and

click om the "TransFer" buttan. User Input
The data will be then transferred to the

bioard via USE and it will return in the

End-Points specified by the dip switches

on the board,

(Ex: if Swikches 1 and 2 are OM, data will
be sent and received on USE End-Points
1 and 2).

End-Paint 2
Conneck LISE |

USE Mot connecked. End-Point 3
Flug USE Cable and click on the Connect button
above

End-Point 1

Canmneck Serial | Serial Part Connected, Disconnect Serial |
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Viewing Program Execution

11.3 Viewing Program Execution

1. Stop Program Execution. Select the Debug -> Stop command.

2. Open CPDemo.c. Double-click on CPDemo.c in the Project
window to open a window for the source file. In the view shown
below, other winIDEA windows have been closed.

/£3CPDemo - winIDEA - [C:\National_SDK_1_5'software’,cp3000\exampl i ] ]
File ‘“iew Project Hardware Debug FLASH Tools Window Help -|E|ﬂ
[EFFAe@EREREE@ DS =0 n G| s x|
= Document Bar 8| 4] ol |
I CPDemo.c
= Files [ CPDeme ] |2 =
E Sourcefﬂes ﬂ lll"*ﬁﬂ'**ﬁ*ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘ﬂ‘*ﬁ***ﬁ*****ﬁ**ﬁ#**ﬁ*****ﬁ**ﬁ***ﬁ**
- CPDemo.c ::’ll ’
D Dependencies * File Mame: CFDemo.c
*
* Function: EDE Demo progrsm
*
i i e e e e e e i e i e e e i e e e e e e i e
§ #include <stdio.h>
[=18
5 #include <stdlib.h>
;B #include <string.h>
. #include <ctype.h>
- = #include "crocommon.h' -
P[Dlectl-[: S}lmb0|8| JD] ‘I“i.“ﬂ“‘raﬂ LI R o ) j—I

Fieady Lni1,Col1 [ 0OVA
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Viewing Program Execution

3. Find the Blink Function. Click in the CPDemo.c window. Then,
enter Control-F or select the Edit -> Find command. Enter "void
Blink" into the search field, and click the Find Next button. Repeat
to search for the second occurrence.

f CPDemo - winIDEA - [C:\National_SDK_1_5%software', cp3000'exam| - |EI|1|
File Edit Wew Project Hardware Debug FLASH Tools Window Help _|ﬁ||1|
=== - = T Y N
= Document Bar Bl 2ol =
I CPDemo.c
= Files [CPDemo ] |21 [ ¥ -]
Ela Source filex el
i [Z] CPDemo.e ™ return 0;
D Dependencies = [
void B linkiRtbiei]
—
i
W /4 Toggle LED O.
@ i
g [ if (BlinkoN)
2 {
=
s led toggle(D): L
- IGE—J‘ [ led toggle(l): -
Proiec:tl"[: S_l,lmbolsl T] 1 I I ' _’I—I
Fieady Ln179,Cal 11 | OWA
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Viewing Program Execution

4. Set a Breakpoint. Hit the F9 function key (or select the Debug -
> Toggle Breakpoint command) to toggle the breakpoint status of
the selected line. A box to the left of the line is highlighted in color,
to indicate that a breakpoint has been set.

/£ CPDemo - winIDEA - [C:3National_SDK_1_5%software’,cp3000%,exampl =101 %]
File Edit Wiew Project Hardware Debug FLASH Tools ‘Window Help — |5'|£|
[oF e e EEs®|DsH| s B mG S i x|
= Docurnent Bar Bl 4| o =
I CPDemo.c
=gl Files [ CPDemo] |2 } =]
- Source files =
CPDemo.c 1| l_ return O;
Dependencies = [
woid Blink (woid)
|-
e
" /4 Toggle LED O.
B e
I if (BlinkoN)
g {
=
= [ led togglei0): J
- 'ugi [ led toggleil); -
Proiectl'tj Symbolsl ‘]—LJ 1 I I 1 Lrl
Ready Ln180,Cal1 [ OvA
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Viewing Program Execution

5. Run Until the Breakpoint is Reached. Hit the F5 function key
or select the Debug -> Run command, so the program runs until
reaching the breakpoint. An arrow appears to the left of the pro-
gram line to indicate where execution stopped. Repeat this key-
stroke or command, so that the program continues running until it
hits the breakpoint again. Each cycle through the program toggles
the two LEDs that flash when the program is free-running.

f CPDemo - winIDEA - [C:%National_SDK_1_5'software!,cp3000°% examp - |EI|1|
File Edit “ew Project Hardware Debug FLASH Tools ‘Window Help _Iﬂlﬂ
EEEEEE - ERE YT L
= Document Bar B = o| =
I CPDemo.c
=G Files [ CPDemo] |2 3 -l
Ea Source files g
i i.[Z] CPDemeo.c 2T recurn 0;
D Dependencies = (B
woid Blink (woid)
=2«
i
o /¢ Toggle LED 0.
@ A
g [ if (BlinkoN)
= {
z l_ led toggle (0] ; —I
- “E'-J' [ led toggle(l): -
Proiectl"[: Symbolsl ‘]—‘] 1 I I ’ _'I—I
Ready Ln180.Cal1 | OWA
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Running and Debugging

Viewing Program Execution

11.3.1 Function Keys

Some of the function keys used to control program execution are
listed in Table 11-1. These keys are equivalent to commands on the
Debug menu.

Table 11-1. Program Execution Control Function Keys

Function Key Debug Menu Command
F5 Run
Shift + F5 Reset
F9 Toggle Breakpoint
F11 Step
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Evaluation Board

The CP3UB17/CP3CN17 Evaluation Board (CP3-DB-xx1x) is a plat-
form for creating applications based on the CP3UB17/CP3CN17
connectivity processors. These applications typically use the USB or
CAN interface.

The evaluation board provides a socket for the CP3CN17 or
CP3UB17. Jumpers configure the evaluation board for the specific
processor and operating environment.

The evaluation board supports four operating environments:

- DEV (Development)—execution from external SRAM.

« IRE (Internal ROM Enabled)—execution from on-chip flash
memory.

« ERE (External ROM Enabled)—execution from on-chip and
external flash memory.

« ISP (In-System Programming)—execution from boot code area
of on-chip flash memory.
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Evaluation Board

The evaluation board provides several types of memory, to support a
range of applications:

« SRAM—256K x 16 for DEV mode

« SRAM—256K x 16 for ERE mode

« Flash—1M x 16 for ERE mode

« ACCESS.bus Serial EEPROM—2K bytes for all modes

A variety of peripherals for debugging and 1/0 are on the evaluation
board:

« USB interface

« CAN interface

« UART connector for on-chip UART

« On-board codec for voice/audio applications

 DIP switches

« Pushbutton switches

* LEDs

« Peripheral board connector for addition of application specific
interfaces

« JTAG-based Nexus interface for development tools

« Parallel port connector for low-cost development tools
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Board Layout

12.1 Board Layout

UsB CAN Connector (DB9) On-Chip UART (DB9)
— Connector P2 P3
J28
M m
Addr. Buffer Transceiver N 20 ~o
— — — N 88 88 i
0 IR Audio j
S S 134
— RS-232
Addr. Decoder Transceiver
4
el o- N i
m ] < Audio
2 = Z2=2 3 EE- "
o nfngn] o Amplifier
<| 2 - ] PROM
@ | Addr. Buffer PSS horooo D
S| < SH8s833 PFLe Volume
ol o ~ See s Control
gfs .
s|¢€ <
ol EER NG
s|S o
ol & Audio
s|la Codec o
2 =
3 CP3000 Family |:| o
Connectivity H
— Processor
@ 256K x 16 SRAM
& TC55V16256 2
S — |
Data Buffer g
— H
g g
| 32 kHz Crystal 110
Addr._Buffer 113
0 256K x 16 SRAM
S TC55V16256 12 MHz
E— — 3 Crystal
N
55
Addr. Buffer
1M x 16 Flash 12 MHz
M29W160DB70 Oscillator
<
X
—
X
x
Jue}
) 5V Voltage 3.3V Voltage N
) Regulator Regulator S
o LM1084 LM1084
O
J35 DIP
jgg Switch
S3
2.5V Voltage
Regulator
LM1084
[ ] 925
PWR62 Nexus Parallel Port Connector (DB25)
Connector P1
| PWR59 | JP1
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Memory Map

12.2 Memory Map

The following tables show the memory map in the DEV, IRE, and
ERE operating environments. The memory map in the ISP environ-
ment is a subset of the IRE and ERE environments, with the start
address moved to the start of the boot code area.

Table 12-1. Memory Map in DEV Environment

Size .
Address Range (bytes) Contents Description
0-08 0000h 512K | External SRAM

OE C000h—0E C7FFh 10K Internal SRAM

Off-chip peripherals. See 1/0

FF FBOOh—FF FBFFh 256 1/0 Expansion .
expansion table.

FF FC00h—FF FFFFh 1K Internal 170 On-chip peripherals

Table 12-2. Memory Map in IRE Environment

Size e
Address Range (bytes) Contents Description
Internal
0h—03 FFFFh 256K Program Flash
OE 0000h-0E 1FFFh gk | Internal Data

Flash
OE C000h—0E C7FFh 10K Internal SRAM

Off-chip peripherals. Must be

FF FBOOh—FF FBFFh 256 170 Expansion | activated by software. See 1/0
expansion table.
FF FCO0h—FF FFFFh 1K Internal 170 On-chip peripherals
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Memory Map

Table 12-3. Memory Map in ERE Environment

Size .
Address Range (bytes) Contents Description
Internal
0h—03 FFFFh 256K Program Flash
OE 0000h-OE 1FFFh gk | Imternal Data
Flash
OE C000h—0E C7FFh 10K Internal SRAM
40 0000h-47 FFFFh 512K | External SRAM | EXternal memory zone 1.
Timing values set by software.
80 0000h-9F FFFFh oM | External Flash | EXternal memory zone 2
Timing values set by software.
Off-chip peripherals. Must be
FF FBOOh—FF FBFFh 256 170 Expansion | activated by software. See 1/0
expansion table.
FF FC00h—FF FFFFh 1K Internal 170 On-chip peripherals
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12.3 I/O Expansion Decoding

A 64-byte region of the address space between FF FBOOh and FF
FBBFh is further decoded to provide eight select lines. Each select
line is asserted when its corresponding 8-byte region is addressed, as
described in Table 12-4. One select line is used to control the 8-bit
latch that drives the LEDs. All select lines are available on peripheral
connector B.

Table 12-4. 1/0 Expansion Decoding Map

Size
Address Range (bytes) Contents Comments

Any write to this region loads
the 8-bit LED latch from bits
7.0 of the data bus.

FF FBB8h—FF FBBFh 8 LED Latch
LD1 corresponds to data bus
bit 0, LD2 corresponds to bit
1, LD3 to bit 2, etc.

FF FBBOh—FF FBB7h 8 Select Line Q6

FF FBA8Sh—FF FBAFh 8 Select Line Q5

FF FBAOh—FF FBATh 8 Select Line Q4

FF FB98h—FF FBOFh 8 Select Line 3 | *\Vailable on peripheral
connector B.

FF FB90h—FF FB97h 8 Select Line Q2

FF FB88h—FF FB8Fh 8 Select Line Q1

FF FB80h—FF FB87h 8 Select Line Q0
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12.4 Jumpers

Table 12-5 lists the jumper-selected configuration options.

Table 12-5. Jumper Configuration Options

Jumper Description

Installed — X1CKO is connected to external crystal network.

1 Uninstalled — X1CKO is floating.
1 Installed — UVCC is connected to 3.3V supply rail.
Uninstalled — UVCC is isolated from 3.3V supply rail.
13 Installed — Pushbutton S1 is connected to NMI.
Uninstalled — NMI is floating (may be driven from peripheral connector B).
35 Installed on USB side — required for CP3BT10 and CP3UB17.
Installed on CAN side — required for CP3BT13 and CP3CN17.
3 Installed on USB side — required for CP3BT10 and CP3UB17.
Installed on CAN side — required for CP3BT13 and CP3CN17.
77 Installed on USB side — required for CP3BT10 and CP3UB17.
Installed on CAN side — required for CP3BT13 and CP3CN17.
18 Installed on USB side — required for CP3BT10 and CP3UB17.
Installed on CAN side — required for CP3BT13 and CP3CN17.
19 Installed on USB side — required for CP3BT10 and CP3UB17.
Installed on CAN side — required for CP3BT13 and CP3CN17.
110 Installed on USB side — required for CP3BT10 and CP3UB17.

Installed on CAN side — required for CP3BT13 and CP3CN17.

Installed — X1CKI is connected to external crystal network.
J11 Uninstalled — X1CKI is not connected to external crystal network
(may be connected to oscillator module).

Installed — X1CKI is connected to oscillator module.
J12 Uninstalled — X1CKI is not connected to oscillator module
(may be connected to external crystal network).

J13 Do not install.

Installed — Pushbutton S2 is connected to WUI9.
Uninstalled — WUI9 is floating (may be driven from peripheral connector A).
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Jumpers

Table 12-5. Jumper Configuration Options (Continued)

Jumper Description
15 Installed on 0 side — ENVO pin is pulled low (0).
Installed on 1 side — ENVO pin is pulled high (1).
16 Installed on 0 side — ENV1 pin is pulled low (0).
Installed on 1 side — ENV1 pin is pulled high (1).
17 Installed on 0 side — ENV2 pin is pulled low (0).
Installed on 1 side — ENV2 pin is pulled high (1).
119 Installed toward oscillator module — Zone 2 mapped to peripheral connector.
Installed away from oscillator module — Zone 2 mapped to external Flash.
120 Installed toward oscillator module — Zonel mapped to peripheral connector.
Installed away from oscillator module — Zone 1 mapped to external SRAM.
Installed toward oscillator module — Zone 1 or Zone 2 mapped to peripheral
1 connector.
Installed away from oscillator module — 1/0 Zone mapped to peripheral con-
nector.
122 Installed — CAN termination resistor is in the circuit.
Uninstalled — CAN termination resistor is out of the circuit.
125 Installed on LPT side — LPT debugging interface enabled.
Installed on Nexus side — Nexus debugging interface enabled.
J26
27 o . :
2 UART configuration jumpers. See Section 12.5.6 for details.
J30
131 Installed — Audio codec is enabled.
Uninstalled — Audio codec is in power-down mode.
132 Installed — Audio amplifier is enabled.
Uninstalled — Audio amplifier is in shutdown mode.
J33 Do not install.
135 Installed — 5V regulator output connected to 5V supply rail.
Uninstalled — 5V supply rail isolated.
136 Installed — 3.3V regulator output connected to 3.3V supply rail.

Uninstalled — 3.3V supply rail isolated.
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Table 12-5. Jumper Configuration Options (Continued)

Jumper Description

137 Installed — 2.5V regulator output connected to 2.5V supply rail.
Uninstalled — 2.5V supply rail isolated.

1 Installed on USB side — required for CP3BT10 and CP3UBL17.
Installed on CAN side — required for CP3BT13 and CP3CN17.

142 Installed — DIP switch S3 bit 1 is connected to PHO.
Uninstalled — PHO is not connected to DIP switch.

143 Installed — DIP switch S3 bit 2 is connected to PH1.
Uninstalled — PH1 is not connected to DIP switch.

m Installed — DIP switch S3 bit 3 is connected to PH2.
Uninstalled — PH2 is not connected to DIP switch.

145 Installed — DIP switch S3 bit 4 is connected to PH3.
Uninstalled — PH3 is not connected to DIP switch.

P3 Installed — EEPROM address bit 2 is 0.
Uninstalled — EEPROM address bit 2 is 1.

P4 Installed — EEPROM address bit 1 is 0.
Uninstalled — EEPROM address bit 1 is 1.

5 Installed — EEPROM address bit 0 is 0.
Uninstalled — EEPROM address bit 0 is 1.

6 Installed — EEPROM is in write-protect mode.
Uninstalled — EEPROM writes are allowed.
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System Configuration

12.5 System Configuration

Jumpers configure the following interfaces, peripherals, memory, and
logic:

DIP Switches
Pushbutton Switches

« 8 Programmable LEDs (3 additional LEDs indicate power status)
« Clock Source

 External Audio Codec and Audio Amplifier

« On-chip UART

« On-chip USB (CP3UBL17 only)

« On-chip CAN (CP3CN17 only)

« External Flash and SRAM

« Host PC Interface
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System Configuration

12.5.1 DIP Switches

Four positions of DIP switch S3 are connected directly to Port H on
the CP3UB17/CP3CN17 device through jumpers. Table 12-6 shows
the jumpers which configure these switches. Installing these jumpers
connects the switches to the corresponding port pins.

Table 12-6. DIP Switch Configuration Jumpers

Switch CP3000 Pin Configuration Jumper
S3 Position 1 PHO J42
S3 Position 2 PH1 J43
S3 Position 3 PH2 Ja4
S3 Position 4 PH3 Jas

The remaining four positions are available on header SW above DIP
switch S3. The signals on the header are pulled to ground when the
corresponding switches are closed, and 10k-ohm pullup resistors pull
the signals to the 3.3V supply rail when the switches are open.

12.5.2 Pushbutton Switches

Two pushbutton switches are connected to CP3UB17/CP3CN17
device pins through jumpers. Jumper J14 is used to isolate pushbutton
S1 from the NMI pin. Jumper J3 is used to isolate pushbutton S2
from the WUI9 pin.
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System Configuration

12.5.3 Programmable LEDs

Eight programmable LEDs are controlled by the CP3UB17/
CP3CN17 device through a latch. A write to any address in the range
from FF FBB8h to FF FBBFh loads the latch from the low 8 bits of
the data bus. Software must configure the 1/0O Zone before accessing
it.

12.5.4 Clock Source

The clock to the CP3UB17/CP3CN17 device may come from either
of the sources shown in Table 12-7

Table 12-7. Clock Source Jumper Configurations

Clock Source Installed Jumpers Uninstalled Jumpers
Crystal Network J1,J11 J12,J13
Oscillator Module J12 J1,J11,J13
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12.5.5 Operating Environment

The operating environment of the CP3UB17/CP3CN17 device is
selected by jumpers J15, J16, and J17. Each of these jumpers has two
positions, marked on the evaluation board as 0 and 1. Table 12-8
shows the positions of the jumpers used to select the operating envi-
ronment.

Table 12-8. Operating Environment Jumper Configurations

Operating Jumper J17 Jumper J16 Jumper J15
Environment (ENV2) (ENVD) (ENVO0)
DEV 0 0 0
IRE 1 1 1
ERE 0 1 1
ISP 0 1 0
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System Configuration

12.5.6 UART Configuration

Jumpers are used to configure the signals between the UART and con-
nector P3 for a crossover or straight-through configuration. The serial
cable provided in the evaluation kit requires a crossover configuration.

The UART configuration jumpers are in two sets of adjacent two-pin
headers, as shown in Figure 12-1.

J27 J30

UART RTS Output lo ||'e P3 Pin 8
‘e

UART CTS Input J

P3Pin7

J26 J29

10"10-
20 ([~

—

UART TXD Output P3 Pin 2

UART RXD Input

P3Pin3

Figure 12-1. UART Configuration Jumpers
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Jumpers are installed either between pins on the same header or
between the same pin positions on adjacent headers. Table 12-9

shows the jumper configurations.

Table 12-9. UART Jumper Configurations

Crossover

Straight-Through

J26 Pin 1 -J29 Pin 1
J26 Pin 2 - J29 Pin 2
J27Pin1-J30Pin1
J27 Pin 2 - J30 Pin 2

J26 Pin 1 - J26 Pin 2
J27 Pin1-J27Pin2
J29 Pin1-J29 Pin 2
J30 Pin1-J30Pin2

12.5.7 Host PC Interface

The host PC interfaces to the evaluation board through a DB25 paral-
lel port connector (P1). To enable this interface, jumper J25 must be

installed on the LPT side.
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12.6 Connectors

The evaluation board has several connectors for development tools,
power, peripheral 1/0, and communication interfaces, as listed in
Table 12-10.

Table 12-10. Connectors

Connector Description

PWR59 DC power connector (screw terminals)

PWR62 DC power jack for modular power supply
JP1 JTAG/Nexus connector
P1 Parallel port connector for interface to the host PC
J34 2.5 mm audio jack
P3 DB9 (female) for CAN interface
P2 DB9 (male) for UART interface
T1 USB connector
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12.7 USB Configuration

The evaluation board can be configured for USB development with
the following steps:

 Install a CP3UB17 processor into the CP3000 device socket. To
remove the socket, gently pry the metal side tabs on each side
of the socket. Be careful not to damage surface mount parts
around the socket. Note the orientation of the CPU before
removing it from the holder.

e Install jumpers J4, J5, J6, J7, J8, J9, and J10 on the USB side of the
jumper block.

e Install jumper J2.

 Configure the evaluation board to use a crystal network or oscilla-
tor module clock source.
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12.8 CAN Configuration

The evaluation board can be configured for CAN development with
the following steps:

Install a CP3CN17 processor into the CP3000 device socket. To
remove the socket, gently pry the metal side tabs on each side
of the socket. Be careful not to damage surface mount parts
around the socket. Note the orientation of the CPU before
removing it from the holder.

Install jumpers J4, J5, J6, J7, J8, J9, and J10 on the CAN side of the
jumper block.

If it is desired to take the 120-ohm termination resistor out of the
network interface, remove jumper J22.

Configure the evaluation board to use a crystal network or oscilla-
tor module clock source.

12.9 Audio Circuit

The Advanced Audio Interface (AAl) on the CP3UB17/CP3CN17
device is connected to an on-board external codec. Install jumper J31
to enable the codec. The audio jack J34 is driven by the codec through
an audio amplifier. Install jumper J32 to enable the amplifier.
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12.10 External Memory Bus

The CP3UB17/CP3CN17 device implements two static zones that
can be mapped to an external memory bus or the peripheral connec-
tor. Zone 1 can be mapped to 512K bytes of SRAM. Zone 2 can be
mapped to 2M bytes of flash memory. Either of these zones (but not
both simultaneously) can also be mapped to the peripheral connector
for off-board memory expansion. The mapping of the static zones is
controlled by jumpers. Each jumper has two positions, as described in
Table 12-11.

Table 12-11. Memory Configuration Jumpers

Memory Jumper J19 Jumper J20 Jumper J21
Configuration Position Position Position
Zone 1 = SRAM Away from Away from Away from
Zone 2 = Flash oscillator module oscillator module oscillator module
Zone 1 = SRAM

Zone 2 = Periph-
eral Connector

Toward
oscillator module

Away from
oscillator module

Toward
oscillator module

Zone 1 = Periph-
eral Connector
Zone 2 = Flash

Away from
oscillator module

Toward
oscillator module

Toward
oscillator module
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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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