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What’s New With PSoC Designer 4.1

January 21, 2004

USB Dongle support for PSoC Designer v. 4.1 running on Windows XP,
2000 or Me. The existing ICE may be connected to a USB port through
the USB Dongle. Drivers are automatically installed during installation
of PSoC Designer v. 4.1. An ICE used with the USB Dongle has the
same functionality as connecting via paralell port. Paralell port ICE con-
nection is still supported.

Support has been added for CY8C24xxx, CY3208-POD downloading
and debugging.

The User Module Project Update dialog box has been removed. User
code “markers” are provided in User Module int.asm files for automatic
updates during code generation/build. The int.asm files are always
regenerated during code generation.

The ICE connection setting has moved to the Project Settings dialog
box and is now project specific. A text area is provided for friendly
names of the connection port. USB dongle ports can be selected from
the drop-down as well.

System performance is faster when you access and close PSoC
Designer, open a project, generate source code, and load Device Editor
Interconnection View.

Progress-indicator bars and/or text have been added when you access
PSoC Designer, open a project and generate source code.

New connection options have been added under User Module Parame-
ters in the device interface and existing connection issues have been
fixed.

You can now vertically resize the parameter grids in the Interconnection
View of Device Editor.
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Two-Minute Overview

This two-minute overview of PSoC™ Designer: Integrated Development Envi-
ronment User Guide was purposefully placed up front for you advanced engi-
neers who are ready to configure and program the chip but need a quick point
in the right direction. Make sure you have the latest version of the soft-
ware. (Now we only have a minute and-a-half left.)

Overview 35seconds You have the device, PSoC Designer, and the vision...
This guide provides:

= installation procedures,

= interface overview,

= instructions for creating a project,

= instructions for configuring the device,

= instructions for dynamically re-configuring the project,
= instructions for editing assembly-source files,

= instructions for compiling files,

= instructions for building the project,

= instructions for debugging the project,

= instructions for Flash memory protection.

Basics 30 seconds PSoC Designer contains three subsystems: Device Editor,
Application Editor, and Debugger. Start by creating a project:

1. Create a project.@

2. Configure device in Device Editor.Jif

3. Edit source files in Application Editor.[&]
4. Debug project in Debugger.3#

Quick 15 seconds  Click a hyperlink to reference key material:
Reference
Section 2.
Section 3.
Section 4.
Appendix A.
B_ottom 10 seconds  programmable System-on-Chip PSoC Designer empowers
Line you to customize the functionality you desire into the device.

g Time’s up...

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 1
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Documentation Conventions

Following, are easily identifiable conventions used throughout the PSoC
Designer suite of product documentation.

Table 1: Documentation Conventions
Convention Usage
Courier Size 12 Displays source code:

>cmasm testfile -t 4

CMASM Version 2.20

For C series Microcontrollers

I 2000 Cypress MicroSystems Inc.
Complete!

>

Courier Size 12 Displays file locations:
C:\ ..cd\icc\

Italics Displays file names:
sourcefile.rom

[bracketed, bold] Displays keyboard commands:
[Enter] or [Ctrl] [C]

File >> Open Displays menu paths:
Edit >> Cut

2 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004



Notation Standards

Following, are notation standards used throughout the PSoC Designer suite of
product documentation.

Table 2: Internal Registers
Notation Description

A Primary Accumulator
CF Carry Flag
expr Expression
F Flags (ZF, CF, and Others)
k Operand 1 Value
K4 First Operand of 2 Operands
ko Second Operand of 2 Operands
K Operand 2 Value
PC PCH, PCL
SP Stack Pointer
X X Register
ZF Zero Flag

Table 3: Assembler Directives

Symbol Assembler Directive

AREA Area
ASCIZ NULL Terminated ASCII String
BLK RAM Byte Block
BLKW RAM Word Block
DB Define Byte
DS Define ASCII String
DSU Define UNICODE String
DW Define Word
DWL Define Word with Little Endian Ordering
ELSE Alternative Result of IF...ELSE...ENDIF

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 3
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Table 3: Assembler Directives, continued
ENDIF End of IF...ELSE...ENDIF
EQU Equate Label to Valuable Value
EXPORT Export
IF Conditional Assembly
INCLUDE Include Source File
.LITERAL, Prevent Code Compression of Data
.ENDLITERAL
MACRO/ENDM Macro Definition Start/End
ORG Area Origin
.SECTION, Section for Dead-Code Elimination
.ENDSECTION
Suspend - OR F,0 Suspend and Resume Code Compressor

Resume - ADD SP,0

4 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004



Section 1. Introduction

1.1 Purpose

The PSoC Designer: Integrated Development Environment User Guide will
guide you from start to finish on utilizing PSoC Designer to configure, program,
compile, build, emulate, and debug your customized system that runs from the
PSoC Device.

For details on compiling and assembling, see:

» PSoC Designer: C Language Compiler User Guide

PSoC Designer: Assembly Language User Guide
» PSoC Designer: ICE Connection Troubleshooting Guide

» PSoC Designer: ICE USB Dongle Installation Guide
» [n-System Serial Programming (ISSP) CY3207ISSP User Guide

= CY8C25122, CY8C26233, CY8C26443, CY8C26643 Device Family
Data Sheet for Silicon Revision D

= CY8C27143, CY8C27243, CY8C27443, CY8C27543, CYBC27643
PSoC Mixed-Signal Array Data Sheet

= (CY8C24123, CY8C24223, CY8C24423 PSoC Mixed-Signal Array Data
Sheet

= CY8C22113, CY8C22213 PSoC Mixed-Signal Array Data Sheet

Together, these documents comprise the PSoC Designer documentation suite.

1.2 Support

Free support for PSoC Designer is available online at http://www.cypress.com.
Resources include Training Seminars, Discussion Forums, Application Notes,
PSoC Consultants, TightLink Technical Support Email/Knowledge Base, and
Application Support Technicians.

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 5
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1.3

1.4

Section Overview

Section 1.

Section 2.

Section 3.
Section 4.
Section 5.
Section 6.

Section 7.

Section 8.
Section 9.
Section 10.

Section 11.

Product Upgrades

Describes the purpose of this guide, overviews each
section, and gives product upgrade and support
information.

Lists system hardware and software requirements,
runs through the installation procedure, and explains
how to update existing projects.

Discusses the functional format of the system inter-
face.

Describes how to create a project.

Details how to select and place User Modules,
implement interconnectivity, specify pin-out, track
device space, and generate application files.

Details how to add multiple configurations to a single
PSoC Project.

Describes all source-editing options.

Details assembly-language source and compiling/
assembling project files.

Describes how to build a project and details trans-
parent linker/loader and librarian functionality.

Describes connecting to the In-Circuit Emulator
(ICE) and debugging and programming the project.

Describes the feature of modifying the default secu-
rity settings for Flash memory.

Cypress MicroSystems provides scheduled upgrades and version enhance-
ments for PSoC Designer free of charge. You can order the upgrades from
your distributor on CD-ROM or, better yet, download them directly from the
Cypress MicroSystems PSoC web site under PSoC >> Software & Drivers at

http://www.cypress.com/.

Also provided at the web site are critical updates to system documentation. To
stay current with system functionality you can find documentation updates
under PSoC >> More Resources, again at http://www.cypress.com/.
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Section 2. Installation

2.1

In this section you will learn recommended hardware and software require-
ments and how to optimally run PSoC Designer as well as how to install the
system and update existing projects to compatibility.

Hardware Requirement Checklist

The following hardware specifications are required to run PSoC Designer:

System Requirements Minimum Recommended

Processor Speed 750 MHz 1 GHz

MB of RAM 256 MB 512 MB

MB of Free Hard Drive Space 150 MB 200 MB
SVGA Monitor Graphics (High Color 16-Bit) 1024x768 1280x1024
CD-ROM Drive X X
Available EPP Parallel Port for In-Circuit Emulator X X

Rev. AB or Later - Emulation Pod for CY8C27xxx X X

Rev. G or Later - Emulation Pod for CY8C25/26xxx X X

ICE, CAT5 Patch Cable, Parallel Port Cable, and Power X X

Adapter Supplied in Kit

PSoC Pup Board, Device Programmer, Replacement X X
Feet, and Samples Supplied in Development Kit with
Universal Pod (with Mask) Purchase

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19
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2.2

2.3

Software Requirement Checklist

The following software is required to run PSoC Designer:

Windows® 98, NT 4.x, 2000, Me, or XP

Microsoft Internet Explorer 6.x with MSXML Parser v. 3.0 or Higher

Adobe® Acrobat® Reader

Adobe® SVG Viewer 3.0

Performance Factors

PSoC Designer is a data-driven application with heavy use of data-intensive
calculations and file /0O operations. To enhance performance for certain user
tasks such as code generation, building/linking, and other key functions, you
can implement one, some or all of the following options:

Do not open projects across a network. Run them from your resident
machine.

Close down other applications and/or background tasks.

Although PSoC Designer runs on a minimal configuration, faster pro-
cessors have the greatest impact on performance. Increasing RAM and
CPU speed provides some improvement.

Because Windows Operating System hard-drive files become frag-
mented over time, reading operations can be greatly enhanced by
defragmenting the hard drive. This can be done with Window's built-in
defragmenter (under Start >> Programs >> Accessories >> System
Tools >> Disk Defragmenter).

For even better results, use Norton (Utilities™) Speed Disk,
RAXCO PerfectDisk™, or O&0O® Defrag.
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24 Installing the System

Installing PSoC Designer on Windows NT/2000/XP requires user to have
local Administrator permission.

To install PSoC Designer, do the following (estimated time is 2-4 minutes):

1. Place Cypress MicroSystems PSoC Designer CD-ROM in drive.

2. At the Welcome screen, single-click Next.

" psoC Designer - Installshield Wizard x|

Welcome to the InstallShield Wizard
for PSoC Designer

The Installshield wizard (TR will help inskall P30 Designer
on wour computer,  To conkinue, click Mext,

= Back I Mext = I Cancel

Figure 1: Welcome Screen

(If the Welcome screen does not automatically appear, click Start >> Run
and Browse your CD drive for PSoC Designer.exe. Once located, click OK.
The Welcome screen will appear.) The system will extract files and then

run InstallShield® Wizard.

3. Atthe PSoC Designer Setup Wizard, click Next.

Click Back at any time during installation if you need to view or modify the
previous screen. Click Cancel at any time to halt installation.

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19
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PSolC Designer Setup

PSoC Deszsigner Setup Wizard

YWelcome to the PSoC Designer Setup program. This
program will install PSoC Designer on wour computer

[T 15 RECOMMEMNDED THAT 0L SHUT DOWM ALL

WINDOWS[tm] APPLICATIONS BEFORE PRECEEDIMG.

< Black | Hest I Cancel

Figure 2: PSoC Designer Setup Wizard
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4. Atthe License Agreement screen, scroll or use [Page Down] to view the
terms of the agreement. When satisfied, single-click Yes.

PSoC Designer Setup x|

License Agreement .
Pleaze read the following license agreement carsfully, . |:|

Prezs the PAGE DOW M key to see the rest of the agreement.

SOFTwARE LICEMSE AGREEMEMT ﬂ

Thiz document iz a legal agreement [the “Agreement''] between vou [ Licenzee"], and
Cypress MicroSpstems ["Cypress']. Pleasze read thiz Agreement carefully before clicking

the "'| Accept'’ button, By clicking the 'l Accept buttan, you agree to be baund b the

terms of thiz Agreement, Do not proceed if you do not agree to these terms. Thiz

Agreement covers pour nghts and rezponzibilities with regard to the pre-releaze versions of

the PSoCTR Uzer Module Libram [“Libran'), the PSoC DesignerT b software without the
PSol compiler ["Designer’]. anddar the PSoC compiler [“"Compiler'], as applicable [the ;I

Do wou accept all the terms of the preceding License Agreement? |F pou chooze Mo, the
getup will cloze. Toingtall PSoC Degigner, you must accept thiz agreement,

[ztallEhield
< Back Yes Mo

Figure 3: License Agreement
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5. Atthe Choose Destination Location screen, click Next to install the system
to the default directory path of C: \Cypress MicroSystems\PSoC
Designer. If you wish to choose an alternative location, click Browse and
select a different directory path.

PSoC Designer Setup

Choose Destination Location

Select folder where Setup will install files.

]

x|

Setup will inztall PS5 ol Dezsigrer in the following folder.

To inztall ko thiz folder, click Mext. Toinstall ko a different folder, click Browse and select

another folder.

|' Drestination Falder

C:h . ACypress MicroSystemsz\PSol Designer Browvse. . |

| mztallEhield

< Back | M et » I Cancel

12

Figure 4: Choose Destination Location

Document #: 38-12002 CY Rev. *C CMS Rev. 1.19

January 21, 2004



6. Atthe Select Program Folder screen, click Next to accept the default folder
of Cypress MicroSystems in which to add system icons. If you prefer, you

can type a new folder name in the Program Folders field or select an exist-
ing folder from the Existing Folders field.

PSoC Designer Setup x|
Select Program Folder

Fleaze zelect a program folder.

Setup will add program iconz to the Program Folder listed below. “ou may tupe a new folder

name, of zelect one from the exizting folders lizt, Click Mest bo continue.

Frogram Folders:

Adobe Acrobat 4.0

GlobalSCAPE

HF Scandet Saftware

HTrL-Eit

Java 2 Runtime Ervinanment

Microzoft Office Toolz

Metzcape Communicator ;I

[rztallShield

< Back | MHext = I Cancel |

Figure 5: Select Program Folder
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7. At the Start Copying Files screen, scroll to review your current settings. If
you are satisfied, click Next. If not, click Back to return to view and/or mod-
ify settings in a previous screen.

PSoC Designer Setup x|

Start Copying Files .

Review settings before copying files. . |:|

Setup has enough information to start copying the program files. 1F pou want bo resiews or
change any settings, click Back. [f you are satizfied with the zettings, click Mest to beagin
copying files.

Current Settings:

PSoC Dezsigner Integrated Development E nvironment ;I
PSoC Dezigner 'C° Compiler [Dizabled]
MIOTE: Wiew the readme at the end of the installation to enable the compiler
PSoC Dezsigner Example Projects
PSoC Dezsigner T utarial
PSoC Dezigner Online Documentation

o o

[ retallS hield

< Back | MHext = I Cancel |

Figure 6: Start Copying Files

14 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004



8. At the Setup Status screen, you will see a status, in percentage complete,
of system installation. Click Cancel if you wish to cancel installation at this

time.

PSoC Designer Setup |

Setup Status

FPSoC Dezsigner Setup iz performing the requested operationg.

Inztaling:  User Module Databaze and Support Files
C:h . APSoC DezignertsDatahStdl b S H SAR PSS AR P wml

4

|etallEtheld

Cancel

Figure 7: Setup Status
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9. Atthe PSoC Designer Installation Wizard Completed screen, click a check
in the applicable box if you wish to view release notes or instructions on
enabling the C Compiler. When finished, click Finish.

PSolC Designer Setup

PSoC Deszsigner Installation Wizard Completed

FSolC Deszigner Setup iz almost complete.
Chooze the options you want below,

¥ Wiew inztiuctions on enabling the C compiler.
[ Wiew the release notes,

Click Finigh to complete PSaC Desigrer Setup.

< Black | Finizh I [Zancel

Figure 8: PSoC Designer Installation Wizard Completed

At this time, you can reboot your PC. If you wish to connect the In-Circuit
Emulator to your PC and PSoC Designer, go to Section 10.

When you first access the Interconnect View of Device Editor after installa-
tion, you will see a pop-up window to jump start your familiarity with the
device interface. Click the “x” in the upper-right corner to exit and a check in
the “Don’t show this window again” box if you do not want the window to
show again. You can re-enable the window by checking Enable Interconnect
navigation info under Tools >> Options >> Device Editor tab.
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2.5 Project Update

If you download a new version of PSoC Designer you will most likely need to
update existing projects (created with an earlier version of PSoC Designer).

If you installed PSoC Designer v. 3.00 and ran Project Update, you will be

prompted to run it again if you upgrade to 3.xx or higher because boot.tp/
has changed.

To update a PSoC project for compatibility, execute the following steps:

1. Open PSoC Designer.

2. Access the project you believe needs to be updated.

At this point, PSoC Designer will “check” if the project is compatible with the
new version of PSoC Designer.

3. If your project needs to be updated, you will receive a message accord-

ingly. Click Update (or you can update later by selecting, “Update later...”).

Old Yerzion

i i+ |lpdate project now |lpdate

(" |dpdate later using "Project »» Update Project menu item

The project opened wasz created in an old Statuiz:
databaze wversion ar project changes far thiz _
verzion of PSal Designer are availiable. v exizting Boot code template bo backup

Update Boot code template
To enzure all new databaze and project
features are enabled the project muzt be
converted bo the new format.

| Cancel |

Figure 9: Database Version Detection
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4. Once the update has occurred, click Finish and your project will be com-
patible with the current version of PSoC Designer.

If there are User Modules that have a version number different from the
application, a dialog box will appear after the Project Update dialog. If this
project source is generated, check the backup files for any changes that

might be relevant.

A

The project containz one or more outdated

Outdated Uzer M odules:

Pustd1E_1

zer Modulez. The Uzer bModule AFI Pu/k1E 2
sources will autornatically be updated. P16 3
: P 16_4

“r'ou may hawve to modify the source code P/MTE 5

manually in order to avoid compilation
Erars.

MOTE: The arginal handlers will be in the
project "backup” folder. Cut and Paste the
custom handler code into the new handler
routine,

Finizh

Figure 10: Outdated User Modules

Project Update has updated boot.tpl/ (the template for boot.asm). If you have
modified boot.tpl in your previous version of PSoC Designer (including ver-
sion 3.00), Project Update placed your custom file in the \Backup folder of
your project directory. You can use this file for reference to manually modify
the new boot.tpl installed by Project Update.

To change the part for a project from CY8C25xxx/26xxx to CY8C27xxx and
beyond, you must clone. See 4.2.2 for details. If you are migrating a
CYB8C25xxx/26xxx part project to CY8C27xxx, you must also manually use
an _underscore label on all interrupt subroutines in each int.asm file. Note
that there will be one *int.asm file per placed User Module. Updating User
Modules places *int.asm files in the \Backup folder.
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Migration from 4.0 to 4.1 is automatic for most User Modules. If the old
project contains user code in *int.asm files, check the copy of the old file in
the \Backup folder for user code markers. User code markers are comment
lines that contain the text @PSoC_UserCode xxx@ and
@PSoC_UserCode ENDQ. If the old file contains these markers, then the
update is automatic. If the markers are not present, the user code must be
manually copied from the old file to the newly generated file. The user code
must be placed in appropriate locations between valid user code markers.
Once the user code is copied, the code will be carried forward every time the
User Module source files are generated.

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 19
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Section 3. Using the IDE

In this section you will learn fundamentals of the system interface as well as
how to use project settings and tool options.

3.1 System Diagram

PSoC Designer

Device Editor Application Editor Debugger
Subsystem Subsystem Subsystem

Figure 11: PSoC Designer Subsystems

To start PSoC Designer, go to Start >> Programs >> Cypress MicroSystems
>> PSoC Designer.

3.2 File Types and Extensions

When you create a project (see Section 4.), a root directory with three folders

will be generated at the location specified by you. The name of the root direc-

tory will be the project name and the names of the three folders are lib (Librar-
ian), obj (Objects), and output (for files generated by a project build).

The lib folder contains system Library Source files.

The obj folder contains intermediate files generated during the compiling/
assembling of .c and assembly-source files.

The output folder contains the project .rom file (used for debugging), the listing
file, and other files that contain debug information.
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Upon installation and subsequent system use you will have access to the fol-

lowing files:
Table 4:

Type

Library/
Archive

Assembly
Source’

C Source!

CFG File

Debug
Symbols

HEX File

C Header

ASM
Include’

Relative
Source
Listing

Full
Program
Listing

Make

Address
Map

Object
Module

Template!

File Types and Extensions

Extension

.a

.asm

.cfg

.dbg

.hex

.inc

lis

st

.mk

.mp

tpl

Location

...\lib\libpsoc.a but
Libraries can be
anyplace

Source Files\
Library Source in
source tree

Source Files in
source tree

Folder under
project directory

...\output folder
under project
directory

...\output folder
under project
directory

C Headers in
source tree

ASM Include
Headers in source
tree

...\obj folder under
project directory

...\output folder
under project
directory

Menu under
Project >> Open
local.mk file

...\output folder
under project
directory

...\obj folder under
project directory

Installation direc-

tory under ...\Tem-
plates then copied
to project directory

Description

A collection of object files, created by
ilibw.exe.

Editable assembly-language source file
(created initially, added, or generated for
APIs).

C compiler-language file that can be
added to the project.

Project configuration file that can be
imported and exported for Dynamic Re-
configuration

Generated during the build process. Used
by the Debugger subsystem.

Output file in Intel HEX format generated
during the build process.

Editable c-language include file (gener-
ated for APIs)

Editable assembly-language include file
(generated for APIs).

Relative address listing file generated by
the assembler.

Full program listing. Used by the Single-
Step ASM function.

Customize the build/Make process for a
particular PSoC Designer project.

Generated during the build process. Iden-
tifies global symbol addresses and other
attributes of output.

Intermediate, relocatable object file gen-
erated during assembly/compilation.

Template files used to generate project
files (boot.tpl >> boot.asm).
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Table 4:

ROM File

Assembly
of C

Project
Database’

Text
Document

WNP File

XML

Document!

1 If you are using a version control system to track project process, copy the above checked files
including m8c.inc (as the only .inc file) and not including boot.asm (as it is recreated during the
device configuration process). Also include any *INT.asm files that have been modified. All other

project files will be regenerated during the device application configuration process .

January 21, 2004

Document #: 38-12002 CY Rev. *C CMS Rev. 1.19

File Types and Extensions, continued
.rom ...\output folder Output file in raw binary image generated
under project by device configuration, placed in PSoc-
directory Config.asm, and updated during the build
process. This file alone will be down-
loaded to the ICE for project debugging.

.S Found near the C  Assembly generated from the C source

file code.

.soC Project directory Project file accessed under File >> Open
Project.

Axt Project directory Text document that contains system infor-
mation.

.wnp Project directory Persistence file unique to PSoC Designer.
Contains project information restored
each time the project is opened.

xml Project directory Device resource file.
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Most of these files are editable and appear in the left frame of the system inter-
face inside the folder bearing the project name.

=1
#% example_dynamic_pwm
=43 Source Files
[=H boot asm
[=H mair.azm
| Headerz

+1-__] Libram Source

+-__] Libram Headers

+-|__] External Headers
[ Hashsecurit bt

1] | M
[9 Fies | [ Output |

Figure 12: Source Tree

The project file system (source tree) is set up identical to the standard Win-
dows file system.

The Source Files folder contains assembly-language code and C Compiler
files generated by the system and you.

The Headers and Library Headers folders contain intermediate files added by
device configurations and you.

Library Source contains the project configuration .asm as well other project-
specific reference files generated by device configuration.

To access and edit files simply double-click the target file.

Open files appear in the main window (to the right of the source tree).
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3.3

For more details regarding files and recommended usage see Section 7.

To access the project source tree any time while in any subsystem, click the
Project View icon 7.

If you are viewing the source tree in the Debugger subsystem, you will see
an Output tab. In the Output tab you can access the project .Ist and .mp files.
Because these files are generated output from your assembled and linked
source, they are Read Only.

You can also access the Output tab on the source tree in Application Editor
by clicking Tools >> Options >> Editor tab and uncheck “Enable Output...”

Project Manager

PSoC Designer contains three subsystems; Device Editor, Application Editor,
and Debugger. The interface is split into several active windows that differ
depending on which subsystem you are in.

If you are in the Device Editor subsystem, by default you will see a User Mod-
ule window, a User Module selection window, a resource manager window,
and two User Module information windows, which include a block diagram and
data sheet for the chosen modules Jg.
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‘ﬂ example_pwm_with_db_28pin [CY8C27443] - PSol Deszigner - [Device Editor]
File Edit “iew Proect Config Buld Debug Program Tool:  “Window  Help

EEE R e e e T
AR W AL N e 1 A R A N el
“ = B 5 # | 18 B |essnple_ PwM_sith DB_ 7] “ o [aDCs =l[soomciz =] b

[l
4]
Ll
[4]]

&0Cs Selected User Modules (22 Example_PWM_with_DB_28pin |
Amplifiers Sutut -
Analog Comm AR MU=
Counters FutdDB1E_1 DAaCE 1 AkdL4 1 ;I
DACs Rezource Meter
Crigital Camm _ Total | |Jzed | |
Filers T o Digital Elocks | 8 3
; Analog Blocks | 12 1
Generic g a
Husd R
Mizc Digital W FOM 16324 140
hils Diecimatar 1 0
CTEkk
i [2C Controller 1 I

1}HEF
[ylikd

R efhbd L

4 to 1 AnalogM

Copyright @ 2001-2003 . Cypress MicroSystems, Inc. All Rights Reserved.

Resources Redquired
FPSoC™ Blocks Mone
b hermon: 24 Bytes Flash, 0 Bytes SRAM
Randam Seq Fins 110 4 Exte o
Temperature < I | LIJ
T Haome IHesnurcesl Featuresl Dverviewl Diagraml Descriptin:nnl Specsl Parametersl Placement 4 | » |
ba | | | || 4

Figure 13: Device Editor Subsystem
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To resize any of the windows, just hover your mouse over the dividing line
until your pointer becomes a two-sided arrow then drag up or down, left or
right.

The amount of information and functionality in the Device Editor subsystem is
quite extensive. For further details see Section 5.

If you are in the Application Editor subsystem [&], you will see the project files
(source tree) window, the open source-file editing window, and the Output Sta-
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tus window, where error messages appear if there are code problems when
files are compiled and built.

‘ﬁ example_pwm_with_db_Z28pin [CYBC27443] - P5oC Designer

File Edt ‘View Project Config Buld Debug Program Tools “indaw Help
B0 » =B 8 pelBmB0Naoaalie - 2| | e
=== snap@@mtsa|R 0 |feB| |+ =100
J 5 B = | ' B [Esample_Pwh_with DB_ 7] “ U |ancs rljapoinctz =]

al=

El@v example_pwm_with_db_
=3 Souce Files

[-_7] Library Source
[-[_7] Library Headers
----- [ External Headers
----- [ flashsecurity. bt

Zelect uzer modules

zlohal resources
WiCl
WCE

PWHDEl1G 1
Clock
Enakle
Period
FulseWidth
InteruptType
FUMOuLput
DeadTime

FPhazel
Fhazez
DeadBandEill

é """ = mptmm Select s PWMDELE module from the PWHM categol
[ main.asm
""" 1 Headers Flace user modules

scliwide
scliwide

Vo2

High

65535

32768

Terminal Count
Ione

248

Fow 0 _Cutput 0O
Fow 0 Cutput 1
Fow 0 Input 1

rselect
renakb le
rselect
rselect
rinteri
JPUTH n
rselect
rselect
rselect

r2elect
-
ﬁ

<[ v ]4 Build § Debug % Program 3 Findin Files 1 5 Find in Fif] 4 |

Lire 1, Colurn 1 | | | | | | -

Far Help, press F1

Figure 14: Application Editor Subsystem
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To access the Output Status window any time while in any subsystem, click the
Output View icon J
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Last, if you are in the Debugger subsystem #, you will see the same active
windows as in Application Editor plus CPU register, RAM/Bank/Flash data reg-
ister, and Watch Variable windows.

“ﬂ example_pwm_with_db_28pin [CY8C27443] - P5oC Designer

File Edt “iew Progct Config Buld Debug Program  Tool: ‘Window Help

[@osea 208 g mE0neraair o2 v|| B
[ =2 s & 400052 (325 0F o W] e | B || = B ¢
‘ e HE | ¥ T | Example_Pw/M_with_DE_ | “ 4 |aDcs xlleoonciz =] k]
=l =1 main.asm - Read Only =l
El@:v example_pwm_with_db_ - Curment: IDD
Ela Source Files . select user 1l |
E hﬂ?t-asm : Select o I po 00 00 00 0D 00 00 00 00 .
DHQ T‘”‘asm : gg 00 00 00 00 00 00 00 00
----- eaders
i ;o Place user mcillqg 00 00 00 00 00 OO0 00 OO0
-] Library Source . clobal res
[#1-[_] Library Headers — ’ 18 |00 00 00 OO0 OO 0o 0o o0
&2 EMEwmngadms . Voo 20 /00 00 00 00 0o 0D 00 0o
..... [9 fashsecurity. bt . e (00 00 00 00 00 00 00 O
; PWMDE16_1 30 00 00 00 00 OO0 OO0 00 00 —
: Clock
; Ereh e 29 |00 00 00 OO0 OO oOo oo oo
: Period 40 |00 00 00 Q0 00 00 00 OO0
: Fulsell: 48 |00 00 00 OO0 OO 0o 0o o0
; Interup L O W T o A 1 W
: PUMOULY
; DesdTil B9 |00 00 00 OO0 OO oOo oo oo
: Phasel g0 |00 00 00 o0 0o 00 00 00
: Fhasez fg 00 0O 0O OO OO OO 00 00
1| | _"I DeadBat ‘l | LI—I
[ Files {[Z] Dutput | l Rt [Bark 0] Bark 1] Flash | Configs |
El[Starting HAKE. .. -1 = x|
4 creating project.mk _I 4 Watch/Global Mame | Walue | 4
libsamuxd_1. a=m
lib-pe=occonfig. asm
libr-pEocconfigthl  asm
libspwmdblEe_1 . a=m
lib-pwmdble_lint . a=sm
.<boot . asm
SMaln . asm
Linking. .
egample pwm with db 28pin — 0 errori=s) [0 warnifs
1Ib|‘-. Buildd ;.i Dbl :}.\ Program }.\ ﬂ4| I >|
For Help, press F1 Line 1. Colurnn 1 (7007 (%7001 |SP:00] |PC:0000° [F200° (00K

Figure 15: Debugger Subsystem
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Click the “arrow” in the upper corner of an active window to expand or col-
lapse the placement. Click the “x” to close. (Use the View menu to re-open
closed windows.)

As you move between subsystems, you will notice different options being
enabled or disabled in the toolbar and menus as applicable to functionality.

3.4 Edit Windows

As mentioned earlier, open assembly language and C Compiler source files
reside in the main frame of Application Editor (see Figure 14:). Each file can be
opened as a separate window.

=0
- 10 x|
=101

: Data: 19 Decenber, 2000 ;I
;  Copvright Cypress MHicrol3ystems Z000 _J

; Thiszs file iz generated by the Device Editor on Application Generatior
: It contains code which loads the configuration data tabhle generated ]
: the file PI3oCConfigTEL.asm

; Do NoOT EDIT THIS FILE MANUALLY, 45 IT IS OVERWRITTEN!'!!
;s Edits to this file will not he preserved.

export LoadConfiglnit

export LoadConfiglnit

export LogdConfig Exawple Dynammic PUH

export LoadConfig Example Dynamic PUHM

export UnloadConfig Exsmple Dynsmic PUN

export TnlogdConfig Example Dynamic PUH

export ReloadConfig Exsmple Dynsmic PUN -

al

-
B

Figure 16: Cascaded Windows

You can use the Window menu or icons to cascade or tile your window display.
Options include Cascade, Tile Vertically, and Tile Horizontally.

R=R=R1

Figure 17: Window Options
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3.5

ﬂ Generating source code for Device Config
The

= =ource code hasz besen generated succes=sfully

32

Open files are accessible from within the Debugger subsystem under the Win-
dow menu but are displayed by default in Application Editor. This is where you
add and edit the assembly language and C Compiler source files of your
project. See Section 7. for further details on this subsystem.

Output Status Window

The Output Status (or error-tracking) window of Application Editor is where the
status of file compiling/assembling and project building resides.

[ » ]t Build { Debug % Program »_Findin Files 1 % _Fif < |

Figure 18: Output Status Window

Each time you compile/assemble files or build the project, the Output Status
window is cleared and the current compilation status entered as the process
occurs.

When compiling or building is complete, you will the see the number of errors.
Zero errors signify that the compilation/assemblage or build was successful.
One or more errors indicate problems with one or more files. Such errors
include missing input data and undeclared identifier. For a list of all identified
compile and build errors with solutions see Section 8. Compile/Assemble Error
Messages in PSoC Designer: Assembly Language User Guide. For further
details on compiling and building see Section 9. in this user guide.

In PSoC Designer version 3.2x or higher you can right-click your mouse in
the Output Status window and either copy or clear specified contents.

In PSoC Designer version 3.2x or higher you can toggle the “verbose” mes-
sages in the build (resulting from the “make” utility) by clicking Tools >>
Options >> Builder tab and checking or unchecking “Use verbose build mes-
sages,” depending on your need. For details about this utility see make.pdf
in \Documentation\Supporting Documents of the PSoC Designer
installation directory.
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In PSoC Designer version 4.0x or higher you will see Design Rule Checker
results in the Output Status window.

3.6 Project Settings
3.6.1 Compiler

In the Project Settings dialog box you can enable the PSoC Designer C Com-
piler macro features. To access the dialog box, click Project >> Settings,
ImageCraft Compiler tab.

Anything added to the Project Settings, ImageCraft Compiler (tab) dialog
box is used when a ‘C’ source file is compiled.

Project Settings
Lirnker ] Froarammer ] Debugger ]
ImageCraft Compiler l Device Editar ]

Macio defines:

|D1, DEE2=0x12

b acro undefines

||_|1 uz

[+ Enable MAZ W Optimize math functions for speed
Code compreszsion technologies
[ Condensation [duplicate code)

[ Sublimation [unuzed Uzer Modules' AP elimination)

k. | Cancel

Figure 19: Project Settings Compiler Tab

1. Macro defines
Macro defines are a pre-processor action; things entered for macro defines
are expanded in the source file. For example, we could enter DEE2=0x12
in the Macro define field of the Project Settings dialog box. Let’s say that
we have a ‘C’ source file with the following instructions:

if (nTotal > 1000)
{

nTransformBase = DEEZ2;
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}

When this source file is compiled, the code that would assign a number to
“‘nTransformBase” would use the absolute value of DEE2 (e.g., 0x12). The
benefit is that the source file does not have to change if a different constant
is needed, only the macro define value would change.

Legal Defines: The compiler’s pre-processor expects a macro defined by
using a compiler “switch”. This switch is defined in the PSoC Designer: C
Language Compiler User Guide as “-D”. When you want to add Macro
defines using PSoC Designer, they do not need to enter the switch,
because it (PSoC Designer) knows the information in the Macro define field
of the Project Settings dialog box are macro defines

The Macro defines, can have the following syntax:

-D<name> [=value]

<name> is required. [=value] is optional. Because we do not need the —
D in the Macro define field of the Project Settings dialog box, we could use
the following examples:

FOO

FOO=12

FOO=BAZ

Spaces can be used before and after the equal sign.

Strings in Macros: It is typical for the pre-processor to strip quotations
marks in a macro definition. For example:

FOO = “CLUB” .. won’t work like #define FOO “CLUB”.

You can use a string macro with the help of some source file additions. For
example, you enter a macro definition as:

FOO=CLUB

Your source file should contain a definition to add the quote marks. In this
case, in your ‘C’ file you would enter:

#define CLUB “CLUB”

You can still get the benefits of the macro definition by using the macro
name. For example:
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cstrcpy ( sSomeArray, FOO); ... Copy the string “CLUB” to an array
Therefore, you can have a set of strings that the macro definition can use.
Continuing with the above example, you can have the following string defi-
nitions in your ‘C’ source file:

#define CLUB “CLUB”

#define BUNGALOW “BUNGALOW”

#define HOUSE “HOUSE”

The macro definition can use any of the above values, for example:
FOO=HOUSE

Your ‘C’ code does not have to change, for example:

cstrcpy( sSomeArray, FOO); ... Copy the string “"HOUSE” to an array.

Multiple macro definitions can be used in the Macro define field. The rule is
to separate the macros with “white” space (e.g., a space character, one or
more) or a comma (,).

2.

January 21, 2004

Macro undefines
The Macro undefines field “blocks” a Macro defines. The syntax for a
macro undefine is:

<name>

No value can be entered. Undefines are useful to temporarily take away a
macro. You can add multiple undefines using the same mechanism
described in the Macro defines section.

Enable MAC

The MAC (or Multiplier/Accumulator) is built-in hardware that performs 8-bit
multiplication operations quickly. A problem can crop up if the MAC is being
used in both non-interrupt and interrupt code. It would be possible to have
non-interrupt code begin executing the instructions that set up the MAC
operation, then be interrupted by an Interrupt Service Routine that also
uses the MAC. This “simultaneous” use of the MAC will likely cause one
(the non-interrupt code) of the code domains of the MAC to get invalid
results. This option enables or disables ‘C’ code generation for using the
MAC. If the MAC code generation is disabled, software (library) routines for
multiplication and addition will be inserted into the code.
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The compiler switch to disable the C code generation for the MAC is:
Wf-Osize.

. Optimize math functions for speed

This enable/disable applies to 16-bit multiplications. If you want to optimize
math functions for speed, you will have larger code size for the math oper-
ations. The compiler’s code generation effectively “rolls” out virtually the
same code when multiplying multiple values. When this feature is disabled,
the ‘C’ code generation “parameterizes” the values that will be multiplied
and calls a “generic” multiply routine. The code is smaller in this case, but
due to the (library) function calls, the execution time will be longer.

The compiler switch to optimize math functions for speed is on by default,
however, to optimize the math functions for size the switch is:
Wf-Osize.

. Code compression technologies

Certain code compression technologies apply when either ‘Condensation’
or ‘Sublimation’ is selected.

The following applies if Condensation (duplicate code) is checked:

The Code Compressor replaces duplicate code “blocks” with a “call” to a
single instance of the code. It also optimizes long calls or jumps (LCALL or
LJMP) to relative offset calls or jumps (CALL or JMP).

Code compression occurs after linking the entire code image. The Code
Compressor uses the binary image of the program as its input for finding
duplicate code blocks. Therefore, it works on source code written in ‘C’ or
assembly or both.

To enable, click a check in the Condensation (duplicate code) field. This
must be done on a per-project basis.

The following applies if Sublimation (unused User Modules’ API elimi-
nation) is checked:

This is an optimization feature of PSoC Designer. If you check this field,
upon a build the system will go in and remove all “dead code” from the
APls in effort to free up space.

There are many conditions and rules for the Code Compressor. Please
review the following documentation before enabling:

» PSoC Designer: C Language Compiler User Guide
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» PSoC Designer: Assembly Language User Guide
3.6.2 Device Editor

In the Project Settings dialog box you can enable options for the PSoC
Designer Device Editor. To access the dialog box, click Project >> Settings,
Device Editor tab.

Project Settings
Lirnker ] Frogrammer ] Debugger ]
IrmageCraft Cornpiler D evice E ditar

[ Enable interrupt generation contral
[+ Enable comfiguration namme prepending bo pin narme

Configuration initialization ype:

" Direct write [speed efficient]

k. | Cancel

Figure 20: Project Settings Device Editor Tab

There are three Device Editor Project Settings:

1. Enable interrupt generation control
By default, Device Editor generates an interrupt for each User Module that
is “placed.” A check indicates you want to determine which User Modules
employ an interrupt. You can possibly shorten application run-time.

2. Enable configuration name prepending to pin name
When pins are “used” (and this field is checked), code generation prepends
the configuration name to the pin name for all references to the pin in the
include files. A pin is considered "used" when at least one of the following
settings for the pin is not set to the default:
Setting: Default Value
Custom Name: Port_m_n
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3.6.3
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Interrupt Mode: Disablelnt
The files that will be pre-pended are psocgpioint.h and psocgpioint.inc.

3. Configuration initialization type
PSoC Designer initializes to a loop (to save program space) by default.
Click “Direct write” if you prefer to speed up execution time by writing
directly to the register.

Linker

In the Project Settings dialog box you can enable options for the PSoC
Designer Linker. To access the dialog box, click Project >> Settings, Linker
tab.

Project 5ettings
ImageCraft Compiler ] Device Editar ]
Linker l Frogrammer ] Debugger ]

Relocatable code start address: |1 an

Objectdibrary modules:

Additional ibrary path:

|"E:"~F'r|:|gram FilezhCypreszs MicroSystemszhPS ol Libram

k. | Cancel

Figure 21: Project Settings Linker Tab

1. Relocatable code start address
The Relocatable code start address setting allows you to set the starting
location for the “text” area. The “text” area is the primary relocatable code
space used by ‘C’ and User Module APIs. The following diagram shows the
default memory organization for a newly created PSoC Designer project:
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Table 5: Default Memory Organization

3.

January 21, 2004

0 AreaTOP
Absolute Code Segment
Reset Interrupt Vectors

~0xB8 Unused Code Space

0x100 Area Text
Relocatable Code Segment
User and User Module APl Code

ROM Size

The unused code space area will fluctuate, based on custom changes to
the startup (boot) code in the TOP area. By inspecting the project-listing
file, you can adjust the start of the text area. Some developers may wish to
place “boot loader” code or ROM tables in the unused code space area, so
the text area must be adjusted accordingly.

Object/library modules

The Object/library module setting on the Linker tab of the Project Settings
dialog box provides a way to link code from other places. The benefit for
using this setting allows the developer to centralize a set of tested code
that may be used by more than one PSoC Designer project configuration.
(See Section 6. for details on employing multiple configurations per PSoC
MCU project.) Linking additional libraries and object files is a relatively
common thing.

It is intended that the object or library filename be entered in this setting
field. It is legal to use long file names, but these must be enclosed in dou-
ble quotes. Following are examples:

“Sample Long Filename.a” >> Valid
“Sample BadName.a >> Invalid - No ending quote
foo.o >>Valid

Multiple object/library module names can be entered. Each name must be
separated by a space, (one or more) characters, or a comma.

Additional library paths

The Additional library path setting adds one or more directories to the list of
directories searched for object and library files. Directories are searched
only until the specified object/library file is found. It is intended that valid
directory paths are entered, however if incorrect paths are entered you will
receive an error message. The linker searches for the object/library files in
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the following order:

--PSoC Project Directory
--First library path listed in the Additional library path field
--Second library path listed in the Additional library path field, and so on...

It is not necessary to add the PSoC Project Directory to the Additional library
path, because a search for an object/library file is done in this directory first.

It is intended that one or more paths be entered into this field. It is legal to
use long path names, but these must be enclosed in double quotes. It is
not expected that a terminating backslash (\) be added to the end of the
path. Multiple paths can be entered on the settings line by separating them
with a comma or space(s).

Creating a Library: PSoC Designer does not provide a user interface to
create/maintain an external library. Libraries can be created from a console
(DOS) shell. This shell environment lends itself to scripting, so that the
library can be rebuilt, appended, and maintained. PSoC Designer is distrib-
uted with a librarian as well as an assembler and compiler.

The first step is to operate in a shell environment. A path to the librarian,
assembler, and compiler tools should be created for the console to exe-
cute. The path to these tools can be set in a variety of ways. Typically, it
resides in a “Tools” folder beneath the PSoC installation directory (e.g.
C:\Program Files\Cypress MicroSystems\PSoC
Designer\Tools).

You must have an error-free object file (typically an .o file type) to add or
update to a library. Object files are created after you assemble or compile a
file. To create an object file from an assembly source file you would enter
the following:

iasm8c —-I”include path” filename.asm

To create an object file from a ‘C’ source file you would enter the following:

icc -e -c [options] -I”include path” -I”another include
path" filename.c

The compiler switches are listed in the PSoC Designer: C Language Com-
piler User Guide. Do not use the —g switch to include debug information.

Once you have successfully obtained an object file you can use the librar-
ian. The librarian is invoked with the following examples:
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foo.o >> add or update library module foo.o
bar.o >>remove library module bar.o

>> [ist the library modules

foo.o >> extract the library module foo.o

ilibw —-a libname.
ilibw —-d libname.
ilibw -t libname.
ilibw —-x libname.

O o W

The library (archive) file will be created, if it did not previously exist, when the
add/update librarian action is invoked.

4. Enable 24 MHz alignment shift
Some of the silicon contained an errata condition that involved unpredict-
able results when code execution occurred through certain code bytes at
certain code locations, while running at 24 MHz. This option enables/dis-
ables the software “fix up” for this condition.

The alignment shift is implemented by adjusting (or incrementing) the start
of the relocatable area (text area) by the correct number of bytes that will
avoid the 24 MHz condition.

The Build output status window will display messages that show the num-
ber of errata conditions, the number of code shifts applied, and the success
or failure of the fix up.

This option setting is disabled by default. You should enable it if you know
you will be running at 24 MHz anytime during program execution.

This setting is only available for the CY8C25xxx/26xxx device family. It does
not appear for CY8C27xxx parts and future PSoC device families.

5. Enable silicon errata warnings
This setting enables or disables warning messages associated with silicon
errata. The warning messages appear in the Build tab of the Output Status
window when certain project settings may be susceptible to an errata con-
dition.

There are currently two errata warnings for the silicon; the 24 MHz condi-

tion described in the previous section and a RAM-1/O aliasing errata asso-
ciated with a UART (RX block) User Module.

This setting is only available for the CY8C25xxx/26xxx device family. It does
not appear for CY8C27xxx parts and future PSoC device families.

The RAM-1/O aliasing erratum is described in Application Note UART
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Receiver Errata Workaround AN2013 at http://www.cypress.com. This
warning will be displayed in the Build tab of the Output Status window when
a UART User Module is part of the project.

3.6.4 Programmer

In the Project Settings dialog box you can enable options for the PSoC
Designer Programmer. To access the dialog box, click Project >> Settings,
Programmer tab.

Project Settings
ImageCraft Compiler ] Device Editor ]
Linker Frogrammer l Debugger ]

" Device Reset Programming Mode

& Deyvice Power Cycle Programming Mode

k. | Cancel

Figure 22: Project Settings Programmer Tab

Device Power Cycle is the default programming mode. Click Device Reset
Programming Mode for slightly faster programming or situations where a
power cycle is not feasible (ISP programming of a target board with an inde-
pendent power supply).

Device Power Cycle Programming Mode is required for 8-pin parts, as they
do not have a reset pin.
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3.6.5

Debugger

In the Project Settings dialog box you can enable options for the PSoC
Designer Debugger. To access the dialog box, click Project >> Settings,
Debugger tab.

Project 5ettings
D:umpiler] Device Editu:ur] Linker] Programmer  Debugger l
&+ (K for ICE to power pod

" Pod uses external power anly

Debug port settings:

ICE conmected ko | LFT1 ﬂ

Friendly nare: |'.f_-,'|_|:~5

k. | Cancel

Figure 23: Project Settings Debugger Tab

By default, if the emulation pod is in an unpowered target system, the Cypress
MicroSystems' In-Circuit Emulator (ICE) will attempt to power the pod during a
connect operation. The ICE supplies 5 V to the pod, which can damage some
3.3 V systems. To prevent the ICE from supplying an over-voltage to an inad-
vertently unpowered 3.3 V system, click "Pod uses external power only."

This dialog box now provides a drop-down to select the Debug port settings.

The drop-down for the "ICE connected to" entry is a dynamic list, primarily for
USB ports. In other words, PSoC USB ICE ports can be added and removed
at any time, unlike parallel LPTx ports that are relatively fixed peripherals.
Many PSoC USB ICE ports can be used on a single workstation. Each PSoC
USB ICE or Dongle contains an electronic serial number, which is displayed in
the list when the PSoC USB ICE port is connected via USB. The USB port is
removed from the drop-down when the port is disconnected from USB. Utiliz-
ing the dynamic nature of this drop-down can help determine what PSoC USB
port is connected, since there are no external markings on the USB ICE or ICE
Dongle.
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3.7

3.71

a4

The Friendly name field can contain any combination of characters and is used
to associate a user-friendly name with a specific port. Port selection is saved
on a per-project basis. The friendly name associated with a specific port is a
global setting that does not change from project to project.

You will have to change the default port, LPT1, if the ICE is in conflict with a
printer (or another port-dependent device) or if you have installed a PCI/
PCMCIA dedicated port card.

Tools Options

Under Tools >> Options there are several “preference” options for PSoC
Designer including Builder, Compiler, Debugger, Device Editor, Editor, Tool-
bars, Design Rule Checker. Each option is described ahead.

Options
E ditar ] Toolbars: ] Dezign Rule Checker ]
Builder l Cornpiler ] Debugger ] Device E ditor ]

W Usze verbose build messages

0k, | Cancel

Figure 24: Options Dialog Box

Builder

You can toggle the “verbose” messages in the Output Status window during a
build (resulting from the “make” utility). Click Tools >> Options >> Builder tab
and check or uncheck “Use verbose build messages,” depending on your
need.
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3.7.2

3.7.3

Compiler

Enabling the compiler is done within PSoC Designer. To accomplish this, exe-
cute the following steps:

1. Access Tools >> QOptions >> Compiler tab.

2. Enter your key code.

You have this key code if you purchased the C Language Compiler License
when you received PSoC Designer (by download, mail, or through a distrib-
utor).

3. Scroll to read the License Agreement, then click a check to accept the
License Agreement and hit OK.

To view the version details for the iIMAGEcraft Compiler, click Version.

When finished, click the “x” in the upper-right to close.

If, for some reason, you have not received a key code or are uncertain of how
to proceed, contact the Cypress MicroSystems Application Hotline at
425.787.4814.

Debugger

Under Tools >> Options >> Debugger tab you can specify trace log options.

To specify trace log options, click a check in either PC Only, PC/Registers, or
PC/Timestamp.

PC Only mode lists the PC value and instruction only. PC/Registers mode lists
the PC, instruction, data, A register, X register, SP register, F register, and ICE
external input. PC/Timestamp mode lists the PC, instruction, A register, ICE
external input, and timestamp.

These log options can also be specified at Debug >> Trace Mode...

In this tab you can also specify to Use default ICE connection for all projects.
With the addition of a USB connection to the ICE, it could be quite possible
that multiple USB and or parallel port (LPT) ICE connections could be used
from a single developer workstation. There is another potential inconvenience
if projects are shared between different workstations since the ICE port setting
in the project may not be consistent after the project is moved. Enabling the
‘Use default ICE connection for all ports” setting will allow the developer who
works with only one ICE to avoid resetting the ICE port setting in the project.
The project setting is not changed in the project database (.soc file) so the
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3.74

3.7.5
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project could be passed back to the original developer without an impact to
their ICE port setting.

Device Editor

If you download a new version of PSoC Designer you will most likely need to
update existing projects (created with an earlier version of PSoC Designer).
This is done automatically by the Project Update feature.

Under Tools >> Options >> Device Editor tab you can specify automation of
the Design Rule Checker. If you wish the Design Rule Checker to run automat-
ically after application generation, click a check at Always run Design Rule
Checker after application generation. See 5.7 for details.

To re-enable the Interconnect View navigation tip window, check Enable Inter-
connect navigation info.

Editor

Under Tools >> Options >> Editor tab you can specify system save options
and window persistence (i.e., whether or not PSoC Designer retains access to
certain windows upon re-opens).

In the “Save options” field, check which group of project files you want auto-
matically reloaded upon a build even if they have been externally modified.
Options include Source files, Header files, Library source files, Library header
files, and Other files. See Table 4: for project file specifics.

In the “Window persistence” field, check “Reload documents when opening
project” if you would like PSoC Designer to retrieve the documents that were
open during a previous project session upon future project access.

In “Re-activate previously active document when switching to” of the “Window
persistence” field, check Application Editor and/or Debugger if you would like
PSoC Designer to re-activate the document that was previously open in either
subsystem.

Check “Insert spaces instead of tabs” if you would like PSoC Designer to insert
into your source file 5 spaces per [Tab] rather than a 5-space jump. This
allows you to type source anywhere inside a “tab.”

Finally, you can uncheck “Enable Output file tree...” if you want the Output tab
to be accessible on the source tree in Application Editor.
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3.7.6 Toolbars

Under Tools >> Options >> Toolbars tab you can check or uncheck which tool-
bars you want to show or hide.

3.7.7 Design Rule Checker

Under Tools >> Options >> Design Rule Checker tab you can specify the level
of severity at which to run Design Rule Checker. The lower the number, the
more critical the category-specific rules. See 5.7 for particulars.
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Section 4. Creating a Project

In this section you will learn how to create a project and select the device
package and pin count. You can create a new project from the initial dialog box
or from within an existing project. PSoC Designer provides a wizard to guide
you through either process.

4.1 Create a Project

In order to program the desired functionality into the device, you need to first
create a project directory in which the files and device configurations can
reside.

1. To access the New Project wizard dialog box you can either click the New

Project icon @ or select Start new project from the Start dialog box upon
system entry.

start x|
E | Start new project

— Open existing project

Froject name and location:
IE:HPngram Filez\Cyprezs MicraSypstemshPS ol D esigrers j Brovese... I

Start Device Editor [Edit configuration azsociated with the project]

Start Application Editor [Edit project source files)

Start Debugger [Debug project code]

B |-

Figure 25: Start Dialog Box
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2. Once inside the New Project dialog box, click once on a method, type a
Project name, and either type or Browse to designate a project directory.

Mew Project
Select method: Mew project name;
Create Mew Project |New
Clone Project

Mew project locatian:

|I::"-.D acuments and Settings'hmc | Browse. .

;ﬂh Create Design-Bazed Project

| [ et » | Cancel Help

Figure 26: New Project Dialog Box

You can either create a new project, clone an existing project, or apply a
design from an existing project. For detailed definitions of each method (Cre-
ate New Project, Clone Project, Create Design-Based Project), jump ahead
in this section to 4.2.

Avoid use of the following characters in path names (they are problematic):
\/[:*?2"<>|&+,;=[1%% "

3. When finished, click Next.

At any time you can click Back to return to the previous dialog box, Cancel
to cancel operation, or Help to view context-sensitive help.
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Once you click Next, you will see the New Configuration dialog box.

Create Hew Project

Figure 27: New Configuration Dialog Box
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4. Click the drop-arrow in the Select Base Part field and select a part. Click
View Catalog to access a detailed list of available parts. Highlight your part
of choice and click Select to save your selection and exit the dialog box.

& Select Base Part

Select dizplay layout:

" Flat " One-level tree by generation] @ Multilevel ree [by part Family)

Part Murnber | Analog Blocks | Digital Blocks | 10 Pin Court | Package Mumbers | Package Out =
= # P5aC
-1 ¥ CYaCzso00
S CYRCZE122 12 g 3 CYBC25122-24P1 [DIP),  8-Pin Dual inl
-1 ¥4 CYaCze000
S CYBC26233 12 s 16 CYEC26233-24P1 (D, 20-Pin Dual i
G CYBC2E443 12 z 24 CYEC26443-24P1 D, 28-Pin Dual i
G CYBCZEE43 12 z 44 CYEC26643-24P1 (DI, 48-Pin Dual i
S CYBC2EE438 12 z 40 CrBC26643-2440 (TR 44-TOFP
= B PSoC with CEA Analog
- ¥ Cyaczzoon
4 CYBCZ2N3 3 4 3 CYBC22113-24P1 D1 &Fin Dual inl__|
4 CYBC22213 3 4 16 CYBC22213-24P1 DI, 20-Fin Dual i
G CYACZZZIAA 3 4 16 CYEC22213-24LF1 (M. 32-Pin MLF
= & Cvyacz4000
4 CYBC24123 B 4 B CYEC2412324P1 (D1 &Pin Dual inl
4 CYRC24223 B 4 16 CYEC24223-24P1 (DI, 20-Pin Dual i
4 CYBC24423 B 4 24 CrBC24423-24P1 (DI, 28-Fin Duﬂﬂ
4| | 3

Select | Part Image »» |

Figure 28: Parts Catalog Dialog Box

You have several options in this dialog box including layout display, viewing
part image, and sorting part selection (by clicking on a chosen column title).

5. Once you have selected a part, click C or Assembler to designate the
source in which you want the system to generate the “main” file. (Note that
C will only be an option if the C Compiler has been enabled in your version
of PSoC Designer. See 3.7.2 in this guide or PSoC Designer: C Language
Compiler User Guide for enabling instructions.)

6. Click Finish.

Your project directory with folders is created and can be seen in the source
tree (left frame) of the Application Editor subsystem.
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4.2

4.2.1

4.2.2

Project Methods

Following is a definition for each method to help you decide the best option for
your project:

Create New Project

Creating a new project is described in 4.1 earlier in this section. PSoC
Designer will provide a “blank” project configuration for which you select a part
to be configured. Once you create your project, select your part, and click Fin-
ish, you are taken directly to the Device Editor subsystem where you choose
and configure User Modules then generate the “new” device configuration.
See Section 5. for details on device configuration.

Clone Project

You can clone an existing project at any point of its existence; before, during,
or after device configuration, assembly-source programming, or project
debugging. Cloning copies the existing project but allows users to change
the base part.

If you wish to change parts within a part family in the middle of project design
(say from CY8C27143 to CY8C27243), you must use the clone method. If
you are migrating from CY8C25xxx/26xxx to CY8C27xxx and beyond, clon-
ing is the only way. See the Project Migration Application Note under Help
>> Documentation, Migrating Projects to CY8C27.

If you are migrating a CY8C25xxx/26xxx part project to CY8C27xxx, you
must manually use an _underscore label on all interrupt subroutines in each
int.asm file. Note that there will be one int.asm file per placed User Module.
Updating User Modules (2.5) places *int.asm files in the \Backup folder.

To clone an existing project, perform the following steps:

1. Start as if you are creating a new project but in the New Project dialog box,
click Clone Project in the Select method field (refer back to Figure 26:).
Type a Project name and either type or Browse to designate a project
directory.

2. Click Next.

3. Once you click Next, you will be asked if you wish to create a new directory
for the cloned project with its new name. Click Yes.
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4. In the Existing Configuration dialog box, Browse (or type) to identify the
existing directory of the project you wish to clone.

If you wish to specify an alternative part (device), do so in the Select Base
Part drop-down.

5. Finally, select the subsystem in which you would like to begin: Device Edi-
tor, Application Editor, or Debugger.

Clone Existing Project

Specify existing project path:
|K:"~N ewtnew S0C Browse. .

Whonld you like fo;
" se the zame Base Patt  Select Base Part

Baze Partz:
CvBCZ7E43 [48-Pin Dual inline) j Partz Eatalu:ug...l

Select PSol Designer state to proceed to:

Device Editar Application E ditaor Debugger

¢ Back Finizh Carnicel Help

Figure 29: Existing Configuration Dialog Box

If the base part is different from the base part of the cloned project, then the
pin settings in the resulting project will be set to the default values.

6. When finished, click Finish. Your new project directory will be created and
can be seen in the source tree.

If you wish to move an existing project from one directory to another, use the
cloning method to create a new “cloned” project in the new directory (rather
than employing a physical move).

423 Design-Based Project

Creating a design-based project is directly related to 6.2. You can create a
project based on exported designs. A design is a single (or collection of) exist-
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ing, loadable configuration(s) from a project. A loadable configuration consists
of one or more “placed” User Modules with module parameters, Global
Resources, set pin-outs, and generated application files. PSoC projects can
consist of one or multiple loadable configurations. This feature allows you to
efficiently use and re-use configurations, thus saving design time and
resources.

For complete details on using multiple configurations in a single application,
see Section 6.

To create a design-based configuration project, perform the following steps:

1. Start as if you are creating a new project but in the New Project dialog box,
click Create Design-Based Project in the Select method field (refer back to
Figure 26:). Type a Project name and either type or Browse to designate a
project directory.

2. Click Next.

3. Once you click Next, you will be asked if you wish to create a new directory
for the project with its new name. Click Yes.

4. In the Design-Based Project dialog box, click Design Browser to identify
the design out of which you wish to create the project.

See 6.2 to learn how to navigate the Design Browser as well as export and
import design configurations.

If you wish to specify an alternative part (device), do so in the Select Base
Part drop-down.

Specify a programming language for the project "main” file.
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Finally, select the subsystem in which you would like to begin: Device Edi-
tor, Application Editor, or Debugger.

Design-based Configuration

Select Dezign:

IE:HPngram FilezhCoprezs MicroSystermshPSol DezsignerDeszign Cal | Dezign Browser... I

—Select Baze Part:

Generate tain' file uzing: —

CYBC26443-24P| [23-Fin Dual inlinj Wigww Catalog... | £iC
& Azsembler
— Select PSolC Designer state to proceed to;
D evice E ditar E]| Application Edior Big]| Debugger
< Back | Finizh | Cancel | Help

Figure 30: Design-Based Configuration Dialog Box

5. When finished, click Finish. Your new project directory will be created and

the project will display.

Importing make take a few minutes depending on the size of the design.

Deszign Import Status

=E [rmparting large Designs may take few minutes. ..

Status

|Im|:u:|rting included Configurations. ..

Figure 31: Design Import Status
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4.3 Project Backup Folder

PSoC Designer maintains a backup folder in the project directory for files that
have been removed from the source tree. This includes files that are manually
removed and files that are removed due to cloning or code generation. The
backup folder only retains the version of the file that was last removed. The
files are named identically to the original project file and the \1ib directory is
not retained, i.e., library files are placed directly under the backup folder.
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Section 5. Device Editor

In this section you will learn how to navigate, select User Modules, config-
ure and place User Modules on PSoC blocks, make interconnections, set pin-

outs, track resources usage, invoke Design Rule Checker and generate appli-
cation files.

5.1 Navigating Device Editor

Becoming familiar with the interface and knowing your options will expedite the
design process.
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When you first access Device Editor, you will see the following pop-up window
to jump start your familiarity with the device interface.

Hints for Zooming and Panning

To Pan: ALT+Click+Drag
Hodd the alt key and dick-and-drag with the mouse.

Aliernaiively select the hand button @ to enter *Pan Mode".
IMowr you only need o drag with the mouse o pan.

To Zoom: CTRL+Click

Hedd the control key and dick to 2oom inat e mouse poinier kecation. i
1

Heodd the controd key and dick-and-drag to select a region to 2oom nio. _____JR

Heodd the controd and shift keys and didk to zoom out.

To restore Original Position: Use the Right Click ContextMenu
Sedect Original View to retum the interconnect view o the onginal posiion.

Select Zoom Inor Zoom Out
' Preserye dspeck R abio

# Show Allwed Connections
+ Showe Todl Tips

Frirk
Zoom In Chi+Clich

Zoom O Shifb+CtrH-Clek
arginal Yiew

+¥+ ¥

« Higher Culby
Find...
imd Azan
Chanpe Background ¥

Help,..
Zoom and Pan Tps
Abaut SV Wewer,.

[T Don't show this window again

Figure 32: Zoom/Pan Pop-up Window

Click the “x” in the upper-right corner to exit and a check in the “Don’t show this
window again” box if you do not want the window to show again.
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Figure 33: Interconnect View
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Figure 34: Device Interface View

Use the Pan/Zoom toolbar to click and navigate your way around.

Y @& A oz x|

Figure 35: Device Interface Pan/Zoom Toolbar
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As you slowly move your mouse around the device interface, the tooltips will
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Click the Hand icon to “pan.” Click the Plus or Minus icons to zoom in or out.
Use the drop-arrow to specify a size and the Home icon to return to your origi-

nal view.

Note that you can “pan” either frame of the Interconnect View Figure 33:, the
device interface and the pin-out.

Following is a description of additional options available to navigate the device

interface:
Table 6:

Feature
Pan (with
Mouse)

Pan (with
Arrow Keys)

Zoom In (with
Mouse)

Zoom Out
(with Mouse)

Zoom a
Region

Preserve
Aspect Ratio

Show
Allowed Con-
nections

Show Tool
Tips

Print

Zoom In

January 21, 2004

Navigating Device Interface

Action

Hold down [Alt] and click
and drag your mouse to
pan the interface.

Enable [Scroll Lock] and
you can pan the interface
with the arrow keys.

Hold down [Ctrl] and click
your mouse to zoom in at
the specified location.

Hold down [Ctrl] [Shift]
and click your mouse to
zoom out.

Hold down [Ctrl] and click
and drag your mouse over
a region to zoom into.

Right click your mouse in
the interface and select
Preserve Aspect Ratio
from the menu.

Right click your mouse in
the interface and select
Show Allowed Connec-
tions from the menu.

Right click your mouse in
the interface and select
Show Tool Tips from the
menu.

Right click your mouse in
the interface and select
Print from the menu.

Right click your mouse in
the interface and select
Zoom In from the menu.

Description

Panning moves the focal point of the view up,
down, right or left.

Panning moves the focal point of the view up,
down, right or left.

Zooming in enlarges the view.

Zooming out shrinks the view.

Zooming in on a region enlarges a specified
portion of the interface view.

Preserving the aspect ratio maintains the
proportion of your view as you pan and zoom
around the interface. Note that this will
remain on until you remove the check from
the menu.

Showing allowed connections highlights all
possible connections with a red/green fan
each time you click a drop-down list of
options. Note that this will remain on until you
remove the check from the menu.

Showing tool tips enables definitions as you
hover your mouse over images in the inter-
face. Note that this will remain on until you
remove the check from the menu.

Printing allows you to print the device inter-
face.

Zooming in enlarges the view.
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Table 6:

Feature Action

Zoom Out Right click your mouse in
the interface and select

Zoom Out from the menu.

Original View  Right click your mouse in
the interface and select
Original View from the
menu. You can also use
the menu at View >> Inter-

connection View.

Higher Qual-  Right click your mouse in

ity the interface and select
Higher Quality from the
menu.

Find Right click your mouse in
the interface and select
Find from the menu.

Find Again Right click your mouse in
the interface and select

Find Again from the menu.

Help Right click your mouse in
the interface and select
Help from the menu.

About SVG
Viewer

Right click your mouse in
the interface and select
About SVG Viewer from
the menu.

Selecting User Modules

Navigating Device Interface, continued

Description

Zooming out shrinks the view.

Original View takes you back to the original,
default view of the device interface.

Higher Quality displays the interface at a
higher quality but loads slower. Note that this
will remain on until you remove the check
from the menu. Removing the check will dis-
play a lower quality view but load faster.

Find brings up a standard Find dialog box
where you can search the entire interface,
regardless of how much of it is currently in
view. The result of the search is highlighted,
and panned (but not zoomed) into view.

Find Again automatically launches a search
of the word or string for which you previously
searched.

Help launches the help system pointing to
Navigating Device Interface.

Adobe SVG Viewer is the engine that drives
the device interface. Here you will see ver-
sion and trademark information.

Selecting applicable User Modules is the first step (after creating a project) to
configuring your target device. A User Module is a pre-configured function that
once placed and programmed will work as a peripheral on the target device

To access Device Editor, click the Device Editor icon [H.

By default, you will be in the User Module Selection View mode of the sub-

system.

HER O

Figure 36: User Module Selection View in Toolbar
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In the left frame you will see the User Module Options.

ADCINCYR u

Armplifiers

Analog Comm

Counters

DACs

Drigital Ciarnrn

Filters

Feneric

bizz Analog

kizc Digital
bl Lz
Pt s

Fandom Seq

Temperature

Timerz

Figure 37: User Module Options

To view the individual User Modules, click one of the set titles (i.e., Timers,
Counters, PWMs, etc.) and scroll to see pre-configured options.

By right-clicking your mouse on a User Module icon you can select the mod-
ule (for eventual placement), view its revision properties, or change the icon
from large to small (and back again).

In the User Module Selection View, you can view configuration data related to
an individual User Module. To view device/module data, single-click a User
Module from within a set title. In other active windows you will see all related
configuration data. The following figure shows data related to a DTMF Dialer.
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Figure 38: User Module Data

Done
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In the lower active window, click the tab options (Resources, Overview, Dia-
gram, Features, etc.) to view additional information regarding a chosen User
Module.

If you right-click your mouse anywhere inside the data sheet, you can view
or print its .pdf as well as refresh the content and return to the top.

In the User Module Toolbar click the first drop-arrow to select a category and
the second drop-arrow to select a module from within the specified category.
Then, click the User Module Block Diagram icon or User Module Data
Sheet icon to view floating windows of the diagram and data sheet, respec-
tively. This option is available from within all three subsystems; Application
Editor, Device Editor and Debugger.

The User Module toolbar can also be used in the Interconnect View.

Ggt | DACs ~||Dace =lbd E

Figure 39: User Module Toolbar

Once you have viewed and decided upon User Modules, you are ready to offi-
cially select them. To select a User Module, perform the following steps:
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1. Double-click a User Module in the left frame (or right-click your mouse on it
and choose Select). It will then appear in the upper active window (in User
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Module Section View).
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Figure 40: User Module Selections
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2. Repeat the process for each individual User Module you wish to select.

If, at any time, you would like to change the User Module instance name,
right-click on the module, select Rename, and type a new name. The User
Module instance name identifies multiple User Modules of the same type in
a single project.

For each User Module you add, the system updates the data in the
Resource Manager window with the number of occupied PSoC blocks,
along with RAM and ROM usage used by the current set of “selected” User
Modules. If you select a User Module that requires more resources than are
currently available, PSoC Designer will not allow the selection.

If User Modules are already placed, then there are some cases when User
Module selection will fail even if it appears that sufficient PSoC blocks
remain unallocated. In such cases, the “placed” User Modules are occupy-
ing resources that the “selected” User Module requires.

At any time during device configuration you can add and remove User Mod-
ules to and from your device.

To remove User Modules from your collection, click on the User Module you
wish to remove and click the [Delete] key (or right-click the User Module itself
and select Delete from the menu). This will not remove User Modules from
PSoC Designer, just from your collection.

In addition to the User Module Toolbar, you can view a specific User Module
diagram or data sheet by right-clicking on a “selected” User Module and
making a selection.

Placing User Modules

Placing selected User Modules on PSoC blocks is the second step to configur-
ing your target device. PSoC blocks, as defined in PSoC Designer, are the
analog and digital peripheral blocks of a device that are customized by the
placement and configuration of User Modules.

To place User Modules, click the Interconnect View icon in the Device Editor
toolbar.

HER O#
T

Figure 41: Interconnect View in Toolbar

Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004



In the left frame you will see User Module Parameters and Global Resources.
In the upper window you will see your selected User Modules. In the main win-
dow you will see the device interface as well as device pin-out.
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Figure 42: Selected (yet-to-be Placed) User Modules
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Placing a User Module

To place a User Module perform the following steps:

1. Single-click on a selected User Module.

When you click the module, the first available location on the device is
highlighted in the device interface. If the User Module requires more than
one group of PSoC blocks, then the groups will be highlighted in green
(analog) or blue (digital). Also, the User Module reference name for the
block appears above the blocks that are currently active (i.e., clicked on).

2. Click the Next Allowed Placement icon & to advance the highlights to
the next available location (analog identified as green, digital as blue). Do
this until you have identified the exact location for the User Module.

The Next Allowed Placement action shows the next possible set of PSoC
blocks a User Module may be placed, regardless of any currently placed
User Modules. If placement of the User Module is not possible in the high-
lighted location due to lack of resources, a “Resource Allocation” message
will flash in the lower-left corner of PSoC Designer. Placement may not be
possible if another User Module occupies the PSoC block, or if a placed
User Module is using another resource which the highlighted User Module
requires.

3. When you have identified the location, click the Place User Module icon
B, or right-click and select Place.

Once you have placed the module, it will appear on the device, color-coded,
bearing the designated name on the chosen PSoC block.

To print or view your placements in the browser, right-click anywhere in the
gray area of the device interface and select Print.

If you want to clear all User Module “placements” (i.e., remove them from
their location on the PSoC blocks), click Config >> Clear All Placements. If
you want to unplace one particular module, right-click on it and select

Unplace or click the Undo Place User Module icon & . This will not remove
User Modules from PSoC Designer or from your collection, just placement.

If, at any time, you would like to name or rename User Modules, right-click
on the module, select Rename, and type a new name.
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Some modules are not “placed” on PSoC blocks (i.e., LCD, 12C Master, 1°C
Slave). Under User Module Parameters you designate a port, which then
appears highlighted in the device interface with the User Module name.
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4. Repeat this process for all selected User Modules.
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Figure 43: Placed User Modules
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Additional options must be specified if you have placed a Band-Pass Filter
(BPF2) and/or Low-Pass Filter (LPF2). Right-click on the filter module and
select User Module Selection Options and then Filter Design Wizard. Pro-
ceed, filling in and making choices according to your application. You can
also access these menu items by right-clicking the module on the PSoC
block inside the device interface.
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Figure 44: Filter User Module Options
76 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004




If you add or remove User Modules after you have generated application
files, you will need to re-generate the application files (as well as reconfigure
required settings). For further details, see Generating Application Files
later in this section.

The I12CHW User Module will be “‘unplaced” if your project was created in
PSoC Designer 4.0 Beta release. Right-click on the module icon and select
User Module Selection Options. One of the topology selections must be cho-

sen in order to place the I2CHW User Module.

5.3.2 User Module Parameters

Setting User Module Parameters connects the User Module to the external
pins and other User Modules. Connecting to User Modules is accomplished
through the output and input parameters of the PSoC Blocks. The interconnec-
tion buses provide interconnection paths between the external pins and to
other digital User Modules.

Connections are shown as lines between elements, special symbols, or flag
connectors. The flag connectors are used when the connection is made to a
point where drawing a line could result in a cluttered display, with the legend
indicating the origin of the connection. Connections to pins are shown as lines
from interconnection buses. The interconnection bus structure depends on the
PSoC device selected and can consist of a single level of buses, or two levels
of buses, between the digital PSoC blocks and the pins.

Connections between analog PSoC blocks and pins are accomplished through
the analog input muxes and output buses. The muxes connect directly to pins
and there is always only one level of output buses between analog PSoC
blocks and output pins.

The pin names are duplicated in several places, since they are multifunction,
and they are highlighted when used with lines showing their current connec-
tion state. The location of the pin to which a line is drawn indicates the usage
of the pin. Lines drawn to the pins on the left edge indicate that the pins are
used as inputs, while the right edge indicates usage as output. Pins in the
upper groups indicate connection to the digital network, while lower groups
indicate analog connections. When lines are drawn to multiple locations to the
same pin, this indicates that the shown combination is electrically valid.

When you single-click a User Module you can view its parameters under User
Module Parameters (Interconnect View).

To view all settings for a selected User Module, use the drop-down list in the
lower-left corner of the left frame.
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Once you place that User Module, the parameters will be updated with appli-
cable module names. You can now make selections from the updated drop-
down lists as to the configuration for the PSoC blocks associated with the User
Module.

Iszer Module Parameters

Control Clock, Fow 0 _Output_0 -
DTHF Clk Period [Cr 1

OTHF Clk Frequenc, 1

OTHF Dualer Dutput AnalogOutBus_2
Tone Duration [mSe: 40

Tone Spacing [mSe: 10

Create APz az BACKGROUMD

Figure 45: User Module Parameters

1. To update all User Module parameters click each drop-arrow (in parameter
value fields) and make applicable selections.

Some parameters are specified integer values. You set these values, as the
non-integer values, by clicking the up/down arrows. But for integer values,
you can also double-click the value and type over. If you enter a value that is
out of range, you will see a dialog box specifying the acceptable range.
(Click OK to close the dialog box.)

2. Repeat this process for all placed User Modules.

Global Resources

Global Resources are hardware settings that determine the underlying opera-
tion of the part (for the entire application). Such settings include the
CPU_Clock. For example, this setting designates the speed at which the M8C
processes. High MHz equals fast processing and low MHz equals slower pro-
cessing. High takes more power, low takes less power. Therefore, when you
set the value, you must strike a balance between speed and power to optimize
your implementation.

Note that Global Resource options differ slightly per device family (i.e.,

resource options for CY8C25xxx/26xxx parts are different than the options
for CY8C27xxx parts).
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1. To update global resources for the project, click each drop-arrow (in param-
eter value fields) and make applicable selections.

Similar to User Module Parameters, some parameters in Global Resources
are specified integer values (such as 24V1 and 24V2). You set these values
by clicking the up/down arrows or double-clicking the value and typing over.
If you enter a value that is out of range, you will see a dialog box specifying
the acceptable range. (Click OK to close the dialog box.)

Global Aesources =
CPU_Clock SpzClk/2

32K _Select |nternal

PLL_Maode Dizahle

Sleep_Timer 12 _Hz

W= SpaClk/M 1

V2= M 1

W3 Source SypaClkA

W3 Divider 1

Analog Power SC On/Ref Low

Fef bus Moo/ 2]+ A-BandGap
Op-Amp Biaz Lo

A Buff_Powveer Low

Switchid odePump OFF

TripWaoltage [LWD [SMP]] 4648 [5.00) e
Supply Waltage B -

Figure 46: Global Resources

The current settings for the Global Parameters can be saved as default set-
tings. This is done by choosing the menu item Config >> Global Resources
>> Update Default Values. You can also right-click on any Global Resource
name and select “Update Default Values.” This action saves all Global
Resource settings to the \Preferences directory under the PSoC
Designer installation path. These settings can then be used by any other
PSoC Designer project by choosing the menu item Config >> Global
Resources >> Restore Default Values, or by right-clicking on any Global
Resource name and selecting “Restore Default Values.” If no custom default
values are saved, then the menu item and the right-click to “Restore Default
Settings” will restore the factory default Global Resource Settings.

54 Deploying Interconnectivity (Connecting User Modules)

Specifying interconnections between the User Modules on the PSoC blocks
can be done as you place or after you place each User Module. Interconnec-
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tivity between User Modules enables communication between PSoC blocks
(which are the analog and digital peripheral blocks of a device that are custom-
ized by the placement and configuration of User Modules).

Connecting to User Modules is accomplished through the output and input
parameters of the PSoC Blocks. The interconnection buses provide intercon-
nection paths between the external pins and to other digital User Modules.

Connections are shown as lines between elements, special symbols, or flag
connectors. The flag connectors are used when the connection is made to a
point where drawing a line could result in a cluttered display, with the legend
indicating the origin of the connection. Connections to pins are shown as lines
from interconnection buses. The interconnection bus structure depends on the
PSoC device selected and can consist of a single level of buses, or two levels
of buses, between the digital PSoC blocks and the pins.

Connections between analog PSoC blocks and pins are accomplished through
the analog input muxes and output buses. The muxes connect directly to pins
and there is always only one level of output buses between analog PSoC
blocks and output pins.

The pin names are duplicated in several places, since they are multifunction,
and they are highlighted when used with lines showing their current connec-
tion state. The location of the pin to which a line is drawn indicates the usage
of the pin. Lines drawn to the pins on the left edge indicate that the pins are
used as inputs, while the right edge indicates usage as output. Pins in the
upper groups indicate connection to the digital network, while lower groups
indicate analog connections. When lines are drawn to multiple locations to the
same pin, this indicates that the shown combination is electrically valid.

To specify interconnections, click the Interconnect View icon in the Device
Editor toolbar.

User Module interconnections consist of connections to surrounding PSoC
blocks, output bus, input bus, internal system clocks and references, external
pins, and analog output buffers. Multiplexers may also be configured to route
signals throughout the PSoC block architecture.

Digital PSoC blocks are connected through the Global_IN and Global_OUT
buses to external pins and to other digital PSoC blocks. There are 8 Global_IN
and 8 Global_OUT bus lines, numbered 0 through 7. For external pin connec-
tions, the number of the Global bus line corresponds to the bit number of the
associated port. For example, Global _IN_0 can connect to pins associated
with Port_0_0, Port_1_0, Port_2_0, etc. The Global_OUT buses can drive the
inputs to other digital PSoC blocks. However, all Global_OUT lines do not
reach all digital PSoC blocks. Refer to the CY8C25xxx/26xxx Device Family
Data Sheet for details on the global bus interconnections.
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When setting output parameters to the Global_OUT lines, only one PSoC
block can drive a single Global_OUT line at a time. Global_OUT lines that are
being used by a User Module are not available to other User Modules for out-
put. For example, if two timer User Modules are placed and the first timer is set
to use Global_OUT _1 for output, attempting to set the output for the second
timer to Global_OUT _1 will fail.

To save current configurations in Device Editor, click File >> Save Project.

Global In
Global In connections apply to a PSoC device as follows:
= CY8C25xxx/26xxx as Global In: Input Port Connections.

= CY8C27xxx and beyond as Global In Odd and Global In Even: Input
Port Connections and Global Connections.

To set Global In connections, execute the following:

1. Click on the target Globalxxx vertical line.
2. Click the global input to output connection (if active) then click the port.

You will see a line connecting the digital input port to the global vertical line.
Global Out
Global Out connections apply to a PSoC device as follows:

= CYB8C25xxx/26xxx as Global Out: Output Port Connections.

= CY8C27xxx and beyond as Global Out Odd and Global Out Even: Out-
put Port Connections and Global Connections.

To set Global Out connections, execute the following:

1. Click on the target Globalxxx vertical line.
2. Click the global input to output connection (if active) then click the port.

You will see a line connecting the digital output port to the global vertical line.
Analog Clock Select
To set Analog Clock Select connections, execute the following:

1. Click on the target AnalogClock_x_Select Mux.

2. Select a DBAxx or DBBxx PSoC block (as applies).
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You will see a line from the right side of DBxxx to the input of the
AnalogClock_x_Select Mux. The mux switch shows a connection to this input.

Analog Column Clock
To set Analog Column Clock connections, execute the following:

1. Click on the target AnalogColumn_Clock x Mux.
2. Select a device-specific option from the menu.

You will see that the AnalogColumn_Clock_x Mux has a line connecting your
chosen option to the mux output.

Analog Column Input Mux
To set Analog Column Input Mux connections, execute the following:

1. Click on the target AnalogColumn_InputMUX_ x.
2. Select a port from the menu.

You will see a connection between the output of AnalogColumn_InputMUX_x
and the analog input port.

Analog Column Input Select
To set Analog Column Input Select connections, execute the following:

1. Click on the target AnalogColumn_InputSelect_x.
2. Select appropriate AnalogColumn_InputMUX_x from the menu.

You will see that your chosen AnalogColumn_InputSelect_x has a line inside
that connects the output of AnalogColumn_InputMUX_x to its output.

Analog Output Buffer

The Analog Output Buffers can be connected to the associated port pin or
turned off. To set Analog Output Buffer connections, execute the following:

1. Click on the target AnalogOutBuf_x.
2. Select a port from the menu.

You will see a line that connects the AnalogOutBuf_x triangle to the analog
output port.
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Selection of Clock Input for a Digital Block

Note that the name “Clock Input” is determined by a specified User-Module
parameter.

To set clock input connections on a digital block, execute the following:

1. Click the clock input triangle on the digital block where your target User
Module has been placed.

The clock input triangle is not active for all blocks when a User Module uses
more than one block.

2. Select an option from the menu.

You will see your chosen input option displayed next to the clock input triangle.
Your choice option will also appear in the Control Clock field under User Mod-
ule Parameters (where you can click the drop-arrow to change your selection).

Selection of Enable Input for a Digital Block

Note that the name “Enable Input” is determined by a specified User-Module
parameter.

To set the Enable Input connection on a digital block, execute the following:

1. Click the Enable text label on the digital block where your target User Mod-
ule has been placed.

2. Select an option from the menu.

You will see your chosen input option displayed next to the Enable text label.
Your choice option will also appear in the Enable field under User Module
Parameters (where you can click the drop-arrow to change your selection).

Selection of Output for a Digital Block

Note that the name “Output” is determined by a specified User-Module
parameter.

To set output connections on a digital block, execute the following:

1. Click the Output text label on the on the digital block where your target
User Module has been placed.
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2. Select an option from the menu (None, Global_OUT _x for CY8C25xxx/
26xxx, or Row_x_Output_x for CY8C27xxx and beyond).

You will see your chosen option displayed (with a connection) next to the Out-
put text label. Your choice option will also appear in the Output field under
User Module Parameters (where you can click the drop-arrow to change your
selection).

Selection of RBotMux for a CT Analog Block

Note that the name “RBotMux” is determined by a specified User-Module
parameter.

To select an RBotMux for a CT analog block, execute the following:

1. Click the RBotMux text label on the analog block where your target User
Module has been placed.

2. Select an option from the menu.

You will see your chosen option displayed next to the RBotMux text label. Your
choice option will also appear in the RBotMux field under User Module Param-
eters (where you can click the drop-arrow to change your selection).

You can execute this same procedure when the NMux, PMux, AnalogBus or
CompBus CT Analog Block apply, as well as for ACMux, BMux, AnalogBus
or CompBus SC Analog Blocks.

Row Broadcast
Row Broadcast connections only apply to CY8C27xxx parts and beyond.

1. Click the Row_0_Broadcast (BCO) or Row_1_Broadcast (BC1) horizontal
line.

2. Select an option from the menu.

You will see a line connecting to a digital PSoC block or to the other Row
Broadcast, depending on the option you chose.

Comparator Analog LUT

Comparator Analog LUT connections only apply to CY8C27xxx parts and
beyond.

1. Click the AnalogLUT_x box. (Its symbol is identified in the Comparator x
line along each column of analog PSoC blocks.)

Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004



2. Select an option from the menu.

You will see connections on the device interface reflecting your A or B selec-
tion with associated symbol.

5.4.1 Digital Interconnect Row Input Window

Digital Interconnect Row Input Window connections only apply to CY8C27xxx
parts and beyond.

Connection to Global Input
To set a Connection to Global Input, execute the following:

1. Click on the white box or the line of the target Row_x_Input_x. (A tool tip
will appear to identify your selection.)

+ Digital Interconnect Row_0_Input_2 | %]
. GIO 07 GIE o
. — RIO[2]

Cloze

Figure 47: Digital Interconnect Row Input

2. Click on the Row_x_Input_x Mux in the Digital Interconnect Row Input
floating window and select a Global Input from the menu. (You will immedi-
ately see a connection from the mux to the Global Input vertical line.)

The Digital Interconnect Row Input floating window provides further detail on
the device to advance comprehension and better decisions.
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3. Click the Close button when finished.

In this floating window you can also click the white box to toggle the Syn-
chronization value for Row_x_Input_x. Options include SysCIk_Sync and
Async.

+ Digital Interconnect Row_0_Input_2 | %]

. GIO 07 GIE o

-

RIO[2]

SysClk_Sync

Py

L« |

Cloze |

Figure 48: Synchronization Options for Digital Interconnect Row Inputs

5.4.2 Digital Interconnect Row Output Window

Digital Interconnect Row Output Window connections only apply to
CYB8C27xxx parts and beyond.

Row Logic Table Input

To set Row Logic Table Input connections, execute the following:
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1. Click on the target Row_x_Output_x Logic Table Box.

+ Digital Interconnect Row_0_Output_0

GO0 GOE

RIO[O]

ROO[1] [

L« |

Cloze |

Figure 49: Digital Interconnect Row Output

2. Click on the Row_x_LogicTable_Input_0 Mux in the Digital Interconnect
Row Output floating window and select an input or output option from the
menu.

3. Click the Close button when finished. (You will see connections on the
device interface reflecting your row input or output selection.)

Row Logic Table Select
To set Row Logic Table Select connections, execute the following:

1. Click on the target Row_x_Output_x Logic Table Box.
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2. Click on the Row_x_LogicTable_Select_x logical operation box in the Digi-
tal Interconnect Row Output floating window and select an option from the

menu.

+ Digital Interconnect Row_0_Dutput_3

RIO[3]

ROO[3]

ROO[O]

L« |

Cloze |

Figure 50: Logical Operations in Digital Interconnect Row Output

3. Click the Close button when finished. (You will see connections on the
device interface reflecting your A or B input selection with associated sym-
bol.)

Connection to Global Output
To set Connections to Global Output, execute the following:

1. Click on the target Row_x_Output_x Logic Table Box.
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2. Click on the target Row_x_Output_x_Drive_x triangle in the Digital Inter-
connect Row Output floating window and select an option from the menu.

+ Dugital Interconnect Row 0 _Output_0

GO0 GOE

RIO[O]

w_0 Output_0_Drive_1
L]
ROO(0) |1 Global OutEven_d

ROO[1] .. [ » .

Cloze

Figure 51: Digital Interconnect Row Global Output

3. Click the Close button when finished. (You will see a connection from the
Row_x_Output_x Logic Table Box to the chosen GlobalOutEven_x vertical
line.)

Once you open the Digital Interconnect Row Output Window, you can select
Row Logic Table Input, Row Logic Table Select, and Connections to Global
Output without closing the window.

5.5 Specifying Pin-out
Specifying the pin-out for each PSoC block is the next step to configuring your

target device. When you specify a PSoC block to a pin-out you are making a
physical connection between the software configuration and the hardware.
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To access the device pin-out, click the Interconnect View icon in the Device
Editor toolbar.

BEE a8
A

Figure 52: Interconnect View in Device Editor Toolbar
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In the middle frame you will see the pin-out bearing the number of pins of your
target device. Your specific device was chosen when you specified a base part
during the creation of your project.
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Figure 53: Device Pin-Out
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Care should be taken when connecting to pins. The pin settings can be modi-
fied either by setting elements to connect to pins, or by setting the pin directly.

Setting the pin directly connects the pin to the appropriate element and discon-
nects from any other element. If multiple connections to the same pin are
desired, connections must be made from the element to the pin. For example,
suppose a connection to a pin, an analog input mux and an analog output
buffer, simultaneously, is desired. Port_0_2 can connect to the analog input
mux for column 1 and to the analog output buffer for column 3. The connec-
tions must be made from the analog input mux and the analog output buffer.

Setting the pin to "Default" disconnects the pin from both digital buses, but
does not affect analog connections.

Another difference in pin settings between PSoC Designerv. 3.21 and v. 4.0 is
that 3.21 coupled digital output bus connections with a drive level so that the
setting also set a drive level. For example, Port_0_0 had settings that included
"Global_OUT_0 (Strong)," "Global_OUT_0 (Pull Down)," and "Global_OUT_0
(Pull Up)." In 4.0, the setting has been simplified to a single setting with the
drive level set independently. Port_0 0 has a single setting "Global_OUT_0"
and the drive level is set independently. Projects created in earlier versions of
PSoC Designer are automatically adjusted to this new convention without
changing the drive setting as saved in the project.

Port Connection

Port connections can be done in one location, three ways; using the port icons
in the device interface, device pin-out, or port-related fields all inside Intercon-
nect View.

Analog Input
To set Analog Input connections, execute the following:

1. Click on the target Port_0_x.

2. Select the port from the menu.

3. Select Analog Input from the second menu.

On the device you will see the new designation color coded according to the
legend along side the device. The port name and selection will also appear in
the port-related fields underneath User Module Parameters (where you can

click the drop-arrow to change your selection).

You can execute the same procedure for Analog Output Buffer only select
AnalogOutBuf_3 for step number 3.
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Default Input
To set Default Input connections, execute the following:

1. Click on the target Port_x_x.
2. Select the port from the menu.
3. Select Default from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, the Select column value of StdCPU, and
the drive mode of High Z Analog will also appear in the port-related fields
underneath User Module Parameters (where you can click the drop-arrows to
change your selections).

Global_IN_x
Global_IN_x connections apply to a PSoC device as follows:
= CY8C25xxx/26xxx as Global IN_x.
= (CY8C27xxx and beyond as Globalln[Odd/Even]_x.
To set Global_IN_x connections, execute the following:

1. Click on the target Port_x_x.
2. Select the port from the menu.
3. Select the device-specific Global IN option from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, the Select column value of your chosen
option, and the drive mode of High Z will appear in the port-related fields
underneath User Module Parameters (where you can click the drop-arrows to
change your selections).

You will also see a line between the digital input port and the Global IN vertical
line.

Global_OUT_x

Global_OUT _x connections apply to a PSoC device as follows:
= CYB8C25xxx/26xxx as Global OUT _x.
= (CY8C27xxx and beyond as GlobalOUT[Odd/Even]_x.

To set Global_OUT_x connections, execute the following:
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1. Click on the target Port_x_x.
2. Select the port from the menu.
3. Select the device-specific Global OUT option from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, the Select column value of your chosen
option, and the drive mode of Strong will appear in the port-related fields
underneath User Module Parameters (where you can click the drop-arrows to
change your selections).

You will also see a line between the Global OUT vertical line and the digital
output port.

StdCPU
To set StdCPU connections, execute the following:

1. Click on the target Port_x_x.
2. Select the port from the menu.
3. Select StdCPU from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name and StdCPU will also appear in the port-
related fields underneath User Module Parameters (where you can click the
drop-arrow to change your selection).

XtalOut

To set the XtalOut connection, execute the following:

1. Click on Port_1_0 (P1[0]).

2. Select Port_1_0 from the menu.

3. Select XtalOut from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, XtalOut, and the drive mode of High Z

will also appear in the port-related fields underneath User Module Parameters
(where you can click the drop-arrow to change your selection).

Xtalln

To set the Xtalln connection, execute the following:
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1. Click on Port_1_1 (P1[1]).
2. Select Port_1_1 from the menu.
3. Select Xtalln from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, Xtalln, and the drive mode of High Z will
also appear in the port-related fields underneath User Module Parameters
(where you can click the drop-arrow to change your selection).

ExternalGND
To set the ExternalGND connection, execute the following:

1. Click on Port_2_4 (P2[4]).
2. Select Port_2_4 from the menu.
3. Select ExternalGND from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name and External GND will appear in the port-
related fields underneath User Module Parameters (where you can click the
drop-arrow to change your selection).

In the device interface you will see that all lines from Port_2_4 have disap-
peared.

Ext Ref
To set the Ext Ref connection, execute the following:

1. Click on Port_2 6 (P2[6]).
2. Select Port_2 6 from the menu.
3. Select Ext Ref from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name and Ext Ref will also appear in the port-
related fields underneath User Module Parameters (where you can click the
drop-arrow to change your selection).

In the device interface you will see that all lines from Port_2_ 6 have disap-
peared.

12C SDA
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To set the 12C SDA connection, execute the following (this connection is only
available for CY8C27xxx parts):

1. Click on Port_1_5 (P1[5]).
2. Select Port_1_5 from the menu.
3. Select 12C SDA from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, 12C SDA, and the drive mode of Open

Drain High will also appear in the port-related fields underneath User Module

Parameters (where you can click the drop-arrow to change your selection).

In the device interface you will see that all lines from Port_1_5 have disap-
peared.

12C SCL

To set the 12C SCL connection, execute the following (this connection is only
available for CY8C27xxx parts):

1. Click on Port_1_7 (P1[7]).
2. Select Port_1_7 from the menu.
3. Select 12C SCL from the second menu.

On the device you will see the designation color coded according to the legend
along side the device. The port name, I12C SCL, and the drive mode of Open

Drain High will also appear in the port-related fields underneath User Module
Parameters (where you can click the drop-arrow to change your selection).

In the device interface you will see that all lines from Port_1_7 have disap-
peared.

If, at any time, you wish to restore default pin-out, click the Restore Default
Pin-out icon #.

Port Drive
Port drive modes can be specified in one location, three ways; using the port

icons in the device interface, the port icons on the device pin-out or in the
Drive field of Interconnect View.

Port drive modes apply to a PSoC device as follows:
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= CY8C25xxx/26xxx options include High Z, Pull Down, Pull Up, and
Strong.

= CY8C27xxx and beyond options include High Z, High Z Analog, Open
Drain High, Open Drain Low, Pull Down, Pull Up, Strong, and Strong
Slow.

To specify a port drive mode, execute the following:

1. Click on the target Port_x_x.
2. Select the target Port_x_x_Drive from the menu.
3. Select the port drive mode option from the second menu.

The port name and the drive mode of your choice will appear in the port-
related fields underneath User Module Parameters (where you can click the
drop-arrows to change your selections)

5.5.3 Port Interrupt

ChangeFromRead

To specify ChangeFromRead interrupt, execute the following:

1. Click on the target Port_x_x.

2. Select the target Port_x_x_Interrupt from the menu.

3. Select ChangeFromRead from the second menu.

The port name and ChangeFromRead will appear in the port-related fields

underneath User Module Parameters (where you can click the drop-arrows to
change your selections)

Disableint

To disable interrupts, execute the following:

1. Click on the target Port_x_x.

2. Select the target Port_x_x_Interrupt from the menu.

3. Select Disablelnt from the second menu.

The port name and Disablelnt will appear in the port-related fields underneath

User Module Parameters (where you can click the drop-arrows to change your
selections)
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FallingEdge
To specify FallingEdge interrupt, execute the following:

1. Click on the target Port_x_x.
2. Select the target Port_x_x_Interrupt from the menu.
3. Select FallingEdge from the second menu.

The port name and FallingEdge will appear in the port-related fields under-
neath User Module Parameters (where you can click the drop-arrows to
change your selections)

RisingEdge
To specify RisingEdge interrupt, execute the following:

1. Click on the target Port_x_x.
2. Select the target Port_x_x_Interrupt from the menu.
3. Select RisingEdge from the second menu.

The port name and RisingEdge will appear in the port-related fields under-
neath User Module Parameters (where you can click the drop-arrows to
change your selections)

Tracking Device Space

Tracking the available space and memory of configurations for your device is
something you do intermittently during the whole process of configuring your
target device. Device space and memory resources need to be monitored so
you are aware, on an ongoing basis, of the capacity and limitations you are
working with on the MCU.

You can monitor device space and memory from within the User Module
Selection View of Device Editor. Resources are updated as each User Module
is selected (before actual placement).

In the far-right frame of the Select User Module mode of the subsystem, you
see a table to track Analog Blocks, Digital Blocks, RAM, and ROM. As you
place User Modules, you can view how many analog and digital PSoC blocks
you have available and how many you have used. You will also notice a live
graph tracking the PSoC blocks you have used by percentage.
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RAM and ROM monitors track the amount RAM and ROM required to employ
each selected User Module.

Rezource Meter
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Digital Blocks | 5 3 M

Analog Blocks | 12 0
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Figure 54: PSoC Block Resource Meter

5.7 Design Rule Checker

Design Rule Checker (DRC) operates on a collection of pre-determined rules
associated with elements in a project database. Once invoked, the DRC runs
and then communicates the results of a “rule” evaluation.

The DRC is designed to point out potential errors or “rule” violations in your
project that might eventually pose problems. Design Rule Checker will not
impose limitations or prevent you from proceeding with your project “as is.” It
simply gives you a “heads up” on PSoC User Module, software and hardware
elements of which you may or may not have been aware when configuring and
sourcing your device. Bottomline, it is an additional tool to provide support for
user-configuration consistency via an error-proof project.

Sample rules include:
= PLL and no External Crystal
= 24 MHz and 3V Operation
= 48 MHz and 3V for Digital Clock Operation
= Un-set Parameters/Connections
= PO[1] and PO[0] Pins not High-Z with External Crystal
= 3.3V Indicating ICE is 5V Supply Only
= Global Bus with Signal Pulse Width < 1/12 MHz

= Phase Consistency Between Output to Input of SCblocks
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= PWM/Counter/Timer with Pulse Width > Period

= |nappropriate Ground and Reference Level Selections

This list is not comprehensive but merely a sample. The PSoC Designer col-
lection of rules is being updated and added to on an ongoing basis.

Running Design Rule Checker

Execute the following to run DRC:

1. Go to Jools >> Design Rule Checker or click the DRC icon.

2. In a matter of seconds, you can review the results of the rule evaluation in
the Build tab of the Output Status window.

You can specify specifics regarding level of rule checking and result detail
under Tools >> Options >> Design Rule Checker tab.

Note that DRC can be run at any time or any number of times during project
development. To designate it to run automatically each time you generate
application files, go to Tools >> Options >> Device Editor tab.

Generating Application Files

Generating application files is the final step to configuring your target device.
When you generate application files, PSoC Designer takes all device configu-
rations and updates existing assembly-source and C compiler code and gen-
erates APl and ISR shells. Read ahead in this section for details regarding
APIs and ISRs. At this time, the system also creates a data sheet based on
your part configurations that can be accessed in the Device Editor.

You can view the data sheet by clicking View >> Datasheet. The configura-

tion data sheet is self contained in its own folder in the project directory and
can be viewed independently of PSoC Designer by opening configreport.xml
in Internet Explorer. (If you need to move or send someone the file, you must
move/send the entire directory of \ConfigDataSheet.)

Once this process is complete, you can enter Application Editor and begin pro-
gramming the desired functionality into your (now configured) device. For fur-
ther details regarding programming, see Section 7. and Section 8.

You can generate application files from within any of the three Device Editor
modes; Select User Module, Place User Module, or Specify Pin-out.
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To generate application files, click the Generate Configuration icon #. This
process is transparent to you and takes less than a minute.

After the process runs and completes, you can check the official status in the
Output Status window.

Generating source code for Device Configuration. . .

The source code has besen generated successfully

[» ]t Build { Debug 3 Program 3 Findin Files 1 % Fif < |

Figure 55: Output Status During Application Generation

Once application source files have been successfully generated, click the sub-
system you would like to enter; Device Editor, Application Editor, or Debugger.

It is important to note that if you modify any device configurations, you must
re-generate the application files before you resume source programming.

5.8.1 Source Files Generated by Generate Application Files
Table 7: Source Files Generated by Generate Application

Name Overwritten Description

../1ib/PSoCCONfig.asm Yes Configuration loaded upon system
access

../1ib/PSoCCONfigTBL.asm Yes Contains chip configuration
Boot.asm Yes Boot code and initial Interrupt Table
../1ib/<User module name>.asm Yes User Module API source
../1lib/<User module name>.h Yes User Module API ‘C’ include
../1lib/<User module name>.inc Yes User Module APl assembly include
../1ib/<User module No User Module interrupt .asm file (if
name>INT.asm needed)
../1ib/<Project name>API.h Yes Project APl include
../1ib/<Project Yes Project parameters include file

Name> GlobalParameters.inc

main.asm No Main code
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If you undo placement of a User Module but leave it in your selected collec-
tion and generate application files, associated .asm files will remain (just not
be updated). If you undo placement and delete a User Module from your col-
lection then generate application files, all associated .asm files will be
deleted (removed from source tree project files).

APIs and ISRs

APIs (Application Programming Interfaces) and ISRs (Interrupt Service Rou-
tines) are also generated during the device configuration process in the form of
*INT.asm, .h, and .inc files. These files provide the device-interface and inter-
rupt-activity framework for source programming. See the following example of
an .h file for configurations of a 16-bit PWM (Pulse Width Modulator) created
during application-code generation:

TS _inix]

H#include <mSc.hs ﬂ

A% Create pragmas to SUpport proper argument and return wvalue passing *F
fpragma fastcocall PUN1e 1 Enshlelnt

fpragma fastcocall PUM1e 1 Disablelnt

#pragma fastcall PWHM16 1 3tart

#pragma fastcall PWH16 1 Ztaop

fpragma fastcocall PUM1e 1 WritePeriod
#prammna fastcall PUM1G 1 WritePulseWidth
#prammna fastcall wPWM16 1 ReadPulselWidth
#prammna fastcall wPWM16 1 ReadCounter

II."********1f*1f***************************************

* Prototypes of PWM API. For a definition of

# functions see PWM1G 1. ine.
**************************************************f
extern void PWM16 1 EnableInt (void]:

extern void PWM16 1 Disablelnt (wvoid);

extern void PWM1a 1 Start (void):

extern void PWM1& 1 Stopiwvoid];

extern void PWM16 1 WritePeriod (WORD wPeriod);

extern void PWM1a 1 WritePulseWidth (WORD wPulseWidth) :
extern WORD wPWM16 1 ReadPulseWidth (woid):;

extern WORD wPWM16 1 ReadCounter (void): |-

A end of file

<

-
e 4

Figure 56: PWM16_1.h
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5.8.3

5.8.4

Once you have generated your device configuration application code, the files
for APIs and ISRs can be found in the source tree of Application Editor under
the Library Source and Library Header folders.

This user-transparent action occurs each time device application code is
generated. If you modify any ISR file and then re-generate your application,
changes will not be overwritten if they are placed between user code mark-
ers included in the *int.asm file. Source code outside of the user code
marker regions is overwritten and is always re-generated. However, if a User
Module is renamed and the application is re-generated, any user modifica-
tions within the user code markers are not updated with the instance name.
Any use of the User Module instance name within user code markers must
be manually updated.

Working with ISRs

The CPU has 16 interrupts: 4 fixed function and 12 configurable. The fixed
function interrupts are:

* Reset

= Supply Monitor
» GPIO

=  Sleep Timer

The configurable PSoC block interrupts include eight (8) digital blocks and four
(4) analog column blocks. The definition (e.g. interrupt vector action) of a con-
figurable PSoC block interrupt depends on the User Module that occupies that
block.

The Device Editor handles the details of getting User Module parameters into
source code so that the project will be configured correctly upon startup and
expose subroutines that make for ease-of-use. Exposing subroutines that
make User Module parameters easy to use involves PSoC Designer adding
files to your project. These files are known as Application Program Interfaces
(APIs). Typically, one of these User Module files added to your project is an
interrupt handler.

Aside from adding APl files to your project, the Device Editor also inserts a call
or jump to the User Module’s interrupt handler in the startup source file,
boot.asm.

Interrupt Vectors and the Device Editor

Following is an example of how an interrupt handler is dispatched in the star-
tup code, using a device from the CY8C27xxx part family. Shown below is

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 103



PSoC Designer: Integrated Development Environment User Guide

104

Timer32 User Module mapped to PSoC blocks 00, 01, 02, and 03. An interrupt
is generated by the hardware when terminal count is reached. The last PSoC
Block (or MSB byte) of Timer32 generates the terminal count interrupt.

TIMER32 LSB TIMER32 ISB1 TIMER32 I1SB2 TIMER32 MSB
2% DBB00 DBEBEO1 oCpoz
Timer3z_1 Timer32_1 Timer32_1 Timer3z_1
- TIMER3Z_LSk IMER32_ISB IMER32_ISBER IMER3Z_MSB
L } el CompareCut]
TerminalCowntTut],

Figure 57: Timer32 on Four Digital PSoC Blocks

Upon device application generation (#) code is produced for the Timer32_1
User Module in boot.asm. The startup code is also altered with the addition of
the call to the timer interrupt handler.

org O ; Reset Interrupt Vector

jmp  start ; First instruction executed following Reset

org 04h ; Supply Monitor Interrupt Vector
// call void handler

reti

org 08h ; PSoC Block DBBOO Interrupt Vector
// call void handler

reti

org 0OCh ; PSoC Block DBBOl1l Interrupt Vector
// call void handler

reti

org 10h ; PSoC Block DCBO2 Interrupt Vector
// call void handler

reti

org 1l4h ; PSoC Block DCBO3 Interrupt Vector

1jmp Timer32 1INT

reti

org 18h ; PSoC Block DBB10 Interrupt Vector
// call void handler

reti

org 1Ch ; PSoC Block DBB1l1l Interrupt Vector
// call void handler

reti

org 20h ; PSoC Block DCB1l2 Interrupt Vector
// call void handler

reti

org 24h ; PSoC Block DCB13 Interrupt Vector
// call void handler

reti

org 28h ; Analog Column 0 Interrupt Vector
// call void handler

reti

org 2Ch ; Analog Column 1 Interrupt Vector
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// call void handler

reti

org 30h ; Analog Column 2 Interrupt Vector
// call void handler

reti

org 34h ; Analog Column 3 Interrupt Vector
// call void handler

reti

org 38h ; GPIO Interrupt Vector
// call void handler

reti

The following table shows how boot.asm vector names map to fixed and PSoC
block (configurable) interrupts:

Table 8: boot.asm Interrupt Names

boot.asm Interrupt Name  Data Sheet Interrupt Name Type
__start Reset Fixed
Interrupt1 Supply Monitor Fixed
Interrupt2 DBBO00 PSoC Block
Interrupt3 DBBO01 PSoC Block
Interrupt4 DCB02 PSoC Block
Interrupt5 DCBO03 PSoC Block
Interrupt6 DBB10 PSoC Block
Interrupt? DBB11 PSoC Block
Interrupt8 DCB12 PSoC Block
Interrupt9 DCB13 PSoC Block
Interrupt10 Analog Column 0 PSoC Block
Interrupt11 Analog Column 1 PSoC Block
Interrupt12 Analog Column 2 PSoC Block
Interrupt13 Analog Column 3 PSoC Block
Interrupt14 GPIO Fixed
Interrupt15 Sleep Timer Fixed

From our example, Interrupt5 corresponds to DCB03. There are no interrupt
handlers at DBB00, DBB01, and DCBO02 (Interrupt2, Interrupt3, and Interrupt4)
because a 32-bit Timer User Module only requires the interrupt at the end of
the chain.

In many cases the actual interrupt handling code is “stubbed” out. You can
modify the content of this stubbed handler to suit your needs. Any subsequent
device re-configuration will not overwrite your work in the handler.
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A Word About boot.asm

When device configuration application files are generated, boot.asm is
updated. Among other things, this file includes a jump table for interrupt han-
dlers. (Additional details regarding this file are up ahead in section 7.1.)

The entries in the interrupt table are handled automatically for interrupts
employed by User Modules. For example, a Timer8 User Module uses an
interrupt. The interrupt-vector number depends on which PSoC block is
assigned to the Timer8 instance; vector 2 for PSoC digital block O, vector 3 for
block 1, etc.

During the device configuration process, the ISR name is added to the appro-
priate interrupt-vector number. The interrupt handler is included in a file that is
named instance_nameint.asm, where instance_name is the name given to the
User Module. For example, if the User Module is named Timer8_1, then the
ISR source file is named Timer8_1INT.asm. All API files generated during the
device configuration process follow this naming convention. Following are the
API files that would be generated for a User Module named Timer8_1:

= Timer8_1.inc

= Timer8_1.h

= Timer8_1.asm

= Timer8_1INT.asm

The boot.asm file is based on a file named boot.tpl. You can make changes to
boot.tpl and those changes will be reflected in boot.asm whenever the applica-
tion is generated. Do not change any strings with the form

"@INTERRUPT nn’ where nn = 0 to 15. These substitution strings are
used when device configuration application files are generated. However, you
can replace substitution strings if you safely define the interrupt vector and
install your own handler.

If you install an interrupt handler and make changes directly to boot.asm, the
changes will not be preserved if application generation is executed after the
changes are made. If you make changes to boot.asm that you do not want
overwritten, hard code the change in boot.tpl (template for boot.asm).

If there is no interrupt handler for a particular interrupt vector, the comment
string “// call void handler” isinserted in place of substitution string.
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5.8.6 Configuration Data Sheet

Once you have configured your device and generated application files, you
can produce, view, or print a data sheet based on how you configured your
project device.

1. To produce and view a data sheet, click the View Data Sheet icon [F or
access View >> Data Sheet from the menu. This opens an independent
browser window that shows the current data sheet. (This can be done in
any of the three modes of the PSoC Designer application.)

If changes were made in the Device Editor and a “Generate Application” was
not performed, then PSoC Designer will show a dialog box asking for verifi-
cation before performing Generate Application. If you select “No,” then the
data sheet will reflect the configuration before the changes were made.

2. To print the data sheet click the standard Print icon or Eile >> Print.

The configuration data sheet is self contained in its own folder in the project
directory and can be viewed independently of PSoC Designer by opening
configreport.xml in Internet Explorer. (If you need to move or send someone
the file, you must move/send the entire directory of \ConfigbDataSheet.)
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6.1

Section 6. Dynamic Re-configuration

Dynamic Re-configuration allows for PSoC applications to dynamically load
and unload configurations. With this feature, your single PSoC device can
have multiple functions.

If a PSoC project does not use multiple configurations, PSoC Designer and
its usages behave as in previous version releases.

Upon installing and launching the upgrade version of PSoC Designer that con-
tains Dynamic Re-configuration capabilities, by default you can select the
example project that has multiple configurations.

In the Start dialog box, click anyone of the subsystems (preferably Device Edi-
tor)and C:\Program Files\Cypress MicroSystems\PSoC
Designer\Exam-
ples\Example Dynamic PWM\Example Dynamic PWM.SOC will open.
Using the example project you can easily sample features of Dynamic Re-con-
figuration.

Add Configuration

To add loadable configurations to your PSoC project, execute the following
steps:

This assumes you have PSoC Designer, Device Editor, and your target
project open.

1. From the menu, click Config >> Loadable Configuration >> New. (Or click
the left-most icon in the Dynamic Re-configuration toolbar.)

| 'ﬁ ﬁ I Second_ P j

Figure 58: Dynamic Re-configuration Toolbar
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The name of the new configuration is Config1 (and each additional configu-
ration will take on consecutive numbering, i.e., Config2, Config3, Config4...).

2. Upon the addition of a new configuration you will see a new tab directly
below the Dynamic Re-configuration toolbar as well as the drop-arrow
selection in the Dynamic Re-configuration toolbar, both bearing the name
Config1. Left-click to move between tabs (project configurations). Note that
whatever tab you are on dictates the project configuration, regardless of
the view. All views are the settings or configuration for the project configu-
ration of the current tab.

There will always be at least one tab with the project name when a project is
created. This tab represents the base configuration and has special charac-
teristics. The base configuration cannot be deleted but can be exported. The
new configuration will, by default, have global settings and pin settings iden-
tical to the base configuration.

To change the name (to be configuration or project specific), double-click
(or right-click) the tab and type the new name. The new name will appear
on the tab and in the drop-arrow selection in the Dynamic Re-configuration
toolbar. This is how you select your working configuration.

You will be in and can work in the corresponding configuration (User Mod-
ules, User Module Parameters, Global Resources...) of the configuration
named in the tab (and drop-arrow selection). That is the currently “loaded”
working configuration.

3. Proceed, as usual, with the configuration process, i.e., selecting and plac-
ing User Modules, setting up parameters, and specifying pin-out.

One strict requirement for Dynamic Re-configuration is that User-Module
instance names must be unique across all configurations. This requirement
eliminates confusion in code generation. Otherwise, all other icon and
menu-item functions are identical to projects that do not employ additional
configurations.

Additional configuration tabs will appear in alphabetical order from left to
right (beginning after the base configuration tab).
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6.2

6.2.1

Export and Import Designs

Exporting and importing designs can be done using the Design Browser fea-
ture in PSoC Designer. A design is a single (or collection of) existing, loadable
configuration(s) from a project. A loadable configuration consists of one or
more “placed” User Modules with module parameters, Global Resources, set
pin-outs, and generated application files. PSoC projects can consist of one or
multiple loadable configurations.

Exporting and importing designs allows you to efficiently use and re-use tested
and proven configurations, thus saving design time and resources.

You can also create new projects based on exported designs. See 4.2.3 for
details.

Export Design

To export a design, perform the following steps (this assumes you have PSoC
Designer, Device Editor, and your target project open):

1. From the menu, click Config >> Export Design.
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Figure 59: Export Design Dialog Box

In the Design name field of the Export Design dialog box, type a name. In
the Location field below, a .cfg file with your chosen name will be created

and added to the current project directory.

In the Description field, type a description of the design configuration.

In the Documentation file field, click Browse to identify an informational,

design-related file. This field is not required.
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6.2.2

5. In the List of included configurations field, click Add, select configurations,
and click OK.

Click a check in the Select all configurations field if you wish to export the
entire project (i.e., selecting all configurations in the project). You can also
select all configurations by holding the [Shift] key and dragging your mouse
down or you can select randomly by holding the [Ctrl] key and clicking selec-
tions.

6. In the List of included files field, click Add. Browse to identify all configura-
tion-related files. Again, use the [Shift] and [Ctrl] methods to choose multi-
ple files.

If you select a file that bears the same name as the file in your current
project, you will be prompted to modify.

7. In the Version field, type the version of this design configuration. This is for
your own internal tracking.

8. Click OK.

Your exported design (.cfg) can now be imported (added) to a new or existing
project via Design Browser. See 6.2.2 for details.

Design Browser (Import Design)

In order to import an existing design (.cfg file), you must have previously
exported the design you currently want to import (i.e., generated the .cfg).
See 6.2.1 for details.

Again, designs brought into your project with Design Browser can have
dynamic re-configurations or a single configuration.

To import a design to your project, execute the following steps (this assumes
you have PSoC Designer, Device Editor, and your target project open):
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1. From the menu, click Config >> Design Browser.

PSoC Designer launches Design Browser.

' Browse file system " Select from Design Catalog Al “ B @ | | ”@E{ | | 14 '
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Drezign file path:
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Figure 60: Design Browser
2. Click Browse file system or Select from Design Catalog.

Browse file system: In the Design file path field of Design Browser, type
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6.3

4.

5

the file path or click Browse to locate the .cfg for the design you wish to
import (add to your open project).

Select from Design Catalog: Design Browser displays all designs located
in the Design Catalog folder in the PSoC Designer installation directory.
Here, navigation is similar to navigation of the source tree. Click once on
the target design.

Design Catalog contains sample designs provided to you upon installation of
PSoC Designer.

Once you have made a selection, in the right frame you will see your con-
figuration-related file corresponding to the chosen .cfg. You can view this
file using the standard features of the application it launches.

Click whether you want to “overwrite” or “resolve” configuration name con-
flicts. Note that you must resolve all User Module name conflicts.

If you choose to “resolve,” you can either double-click each name in the
Name conflicts field and type a new name or click the Auto-resolve button.
Auto-resolve instantly adds an “_1" to each name. Once you have resolved
the conflict, the Status field will show the name status as “fixed.”

If you choose not to resolve, PSoC Designer will proceed. Be aware, there

may be overlapping User Module placement issues.

In the Included configurations field, check which loadable configuration you
want to designate as the base configuration for a dynamically re-config-
urable project. If you are not employing multiple configurations, simply
check the chosen configuration. If you already have a base configuration in
your target project, you should not check any of these boxes.

. When finished, click Import/OK. Click Close to close Design Browser.

Once your design has been imported (added), its loadable configurations will

b

e active in your current project.

Delete Configuration

To delete a loadable configuration from your PSoC project, execute the follow-
ing steps:

This assumes you have PSoC Designer, Device Editor, and your target

project open.
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1. From the menu, click Config >> Loadable Configuration >> Delete, click the
icon immediately to the left of the drop-arrow selection in the Dynamic Re-
configuration toolbar, or right-click the tab of the configuration you wish to
delete and select Delete.

2. Once you have selected to delete the configuration, you will be asked to
confirm. Click Yes. (If you wish to cancel “delete” click No.)

Once you delete a configuration, the associated source files will be removed
from the project (if application files had been generated).

6.3.1 Rename Configuration

To rename a loadable configuration in your PSoC project, execute the follow-
ing steps:

This assumes you have PSoC Designer, Device Editor, and the project in
which you want to rename a loadable configuration open.

1. From the menu, click Config >> Loadable Configuration >> Rename (or
double-click the target configuration tab).

2. Inside the configuration tab, type the new name.

3. Hit [Enter] or click your cursor somewhere outside the tab.

6.4 Global Parameters and Dynamic Re-configuration

When employing Dynamic Re-configuration, global parameters are set in the
same manner as single configurations. However, changes to base configura-
tion global parameters are propagated to all additional configurations. There-
fore, global parameter changes made to an additional configuration are to be
done locally to that particular configuration. The code generation (Application
Generation icon) considers global-parameter changes made to different con-
figurations, but these changes should be made cautiously to prevent unex-
pected results.

6.5 Pin Settings and Dynamic Re-configuration

When employing Dynamic Re-configuration, port pin settings are similar to glo-
bal parameters in that all settings in the base configuration are propagated to
additional configurations. When manually set, port pin settings become local to
the configuration.

116 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 January 21, 2004



6.5.1 Port Pin Interrupts

To set port pin interrupts, execute the following steps:

1. Access Interconnect View of Device Editor.

2. Click the drop-arrow or tab that corresponds to the configuration view for
which you wish to set port pin interrupts.

3. The pin interrupt can be set in two places; in the Pin Parameter Grid under
the Interrupt column, or through the pop-up menu that appears when a pin
in the pin-out diagram is clicked.

In the Pin Parameter Grid, access the drop-down list by clicking the drop-
arrow in the Interrupt column and highlighting your selection.

In the pop-up menu on the diagram, the interrupt setting appears in the first
list along with the select and drive options. Clicking the Port Pin Interrupt
option brings up the same drop-arrow selection as in the Pin Parameter
Grid. Double-click your choice.

The default pin interrupt setting is “Disable.” If all pin interrupts are set to “Dis-
able,” there is no additional code generated for the pin interrupts. If at least
one pin is set to a value other than “Disable,” code generation performs some
additional operations. In boot.asm, the vector table is modified so that the
GPIO interrupt vector has an entry with the name ProjectName_GPIO_ISR.
Following are additional files that are generated:

= PSoCGPIOINT.asm
= PSoCGPIOINT.inc

PSoCGPIOINT.asm contains an export and a placeholder so you can enter its
pin interrupt handling code. Enter user code between the user code markers
where appropriate. This file is re-generated for each code generation cycle,
but the user code will be carried forward if it is within the user code markers.

When opening an old project that contains a PSoCGPIOINT.asm file where
user code is entered, the user code must be copied from the backup copy in
the \Backup folder into the newly generated PSoCGPIOINT.asm file.

PSoCGPIOINT.inc contains equates that are useful in writing the pin interrupt
handling code. For each pin (with enabled interrupt or custom name), a set of
equates are generated that define symbols for the data address and bit, and
for the interrupt mask address and bit associated with the pin. The naming
convention for the equates is:
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= CustomPinName_Data_ADDR

= CustomPinName_MASK

= CustomPinName_IntEn_ADDR

= CustomPinName_Bypass ADDR

= CustomPinName_DriveMode _0_ADDR
= CustomPinName_DriveMode_1_ADDR
=  CustomPinName_IntCtrl_0_ADDR

=  CustomPinName_IntCtrl_1_ADDR

The CustomPinName used in the substitution is replaced by the name entered
for the pin during code generation. Custom pin naming allows you to change
the name of the pin. The name field is included in the pin parameter area of the
pin-out diagram.

The Name column in the Pin Parameter Grid shows the names assigned to
each of the pins. The default name shows the port and bit number. Double-
click the name field and type the custom name. Note that the name must not
include any embedded spaces.

The effect of the name is primarily used in code generation when the pin inter-
rupt is enabled. The pin name is appended to the equates that are used to rep-
resent the address and bit position associated with the pin for interrupt
enabling and disabling, as well as testing the state of the port data.

Code Generation and Dynamic Re-configuration

When additional configurations are present, there is a considerable difference
in code generation and the files generated. The User Module files are gener-
ated identically to previous versions. Differences are described ahead.

PSoCConfig.asm

The static PSoCConfig.asm contains exports and code for:

= LoadConfiglnit: Initial configuration-loading function

» LoadConfig_projectname: Load configuration function
And code only for:

= LoadConfig: General load registers from a table

For projects with additional configurations, a variable is added to the bottom of
the file that tracks the configurations that are loaded. The LoadConfig function
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does not change at all. The LoadConfig_projectname function includes a line
that sets the appropriate bit in the active configuration status variable. The
name of this variable is fixed for all projects. Additional variables that shadow
the “write only” registers are added when required.

Additional functions named LoadConfig_configurationname, are generated
with exports that load the respective configuration. These functions are the
equivalent of the LoadConfig_projectname function, including the setting of the
bit in the active configuration status variable. The only difference is that
LoadConfig_configurationname loads values from

LoadConfigTBL _configurationname_Bankn and there is some additional code
that manages the values of any global registers that are changed in the config-
uration relative to the base configuration.

For each LoadConfig_xxx function, an UnloadConfig_xxx function is gener-
ated and exported to unload each configuration, including the base configura-
tion. The UnloadConfig_xxx_Bankn are similar to the LoadConfig_xxx
functions except that they load an UnloadConfigTBL xxx_Bankn and clear a
bit in the active configuration status variable. In these functions, the global reg-
isters are restored to a state that depends on the currently active configuration.

With regard to the base configuration, UnloadConfig_xxx and
ReloadConfig xxx functions are also generated. These functions load and
unload only User Modules contained in the base configuration. When the base
configuration is unloaded, the ReloadConfig_xxx function must be used to
restore the base configuration User Modules. The ReloadConfig_xxx function
ensures the integrity of the “write only” shadow registers. Respective load
tables are generated for these functions in PSoCConfigTBL.asm.

An additional unload function is generated as UnloadConfig_Total. The
UnloadConfig_Total function loads tables UnloadConfigTBL Total BankO and
UnloadConfigTBL_Total _Bank1. These tables include the unload registers and
values for all PSoC blocks. The active configuration status variable is also set
to 0. The global registers are not set by this function.

The name of the base configuration will match the name of the project. The
project name will be changed to match the base configuration name if you
change the name of the base configuration (from the project name).

A “C” callable version of each function is defined and exported so that these
functions can be called from a “C” program.

PSoCConfigTBL.asm

PSoCConfigTBL.asm contains the personalization data tables used by the
functions defined in PSoCConfig.asm. For static configurations, there are only
two tables defined; LoadConfigTBL _projectname_Bank0 and
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LoadConfigTBL _projectname_Bank1, which support the
LoadConfig_projectname function. These tables personalize the entire global
register set and all registers associated with PSoC blocks that are used by
User Modules placed in the project.

For projects with additional configurations, a pair of tables are generated for
each LoadConfig_xxx function generated in PSoCConfig.asm. The naming
convention follows the same pattern as LoadConfig_xxx and uses two tables;
LoadConfigTBL xxx_Bank0, and LoadConfigTBL_xxx_Bank1.
UnloadConfigTBL_xxx_Bank0 and UnloadConfigTBL xxx_Bank1 are used by
UnloadConfig_xxx. The labels for these tables are exported at the top of the
file.

The tables for the additional configurations’ loading function differ from the
base configuration load table in that the additional configuration tables only
include those registers associated with PSoC blocks that are used by User
Modules placed in the project and only those global registers with settings that
differ from the base configuration. If the additional configuration has no
changes to the global parameters or pin settings, only the placed User Module
registers are included in the tables.

The tables for additional configurations’ unloading functions include registers
that deactivate any PSoC blocks that were used by placed User Modules, and
all global registers which were modified when the configuration was loaded.
The registers and the values for the PSoC blocks are determined by a list in
the device description for bitfields to set when unloading a User Module, and
are set according to the type of PSoC block. The exceptions are the
UnloadConfigTBL_Total _Bankn tables, which include the registers for unload-
ing all PSoC blocks.

boot.asm

The boot.asm file is generated similarly to a project that has no additional con-
figurations unless there are one or more configurations that have User Mod-
ules placed in such a way that common interrupt vectors are used between
configurations. In this case, the vector entry in the interrupt vector table will
show the line “1jmp Dispatch INTERRUPT n”instead of a User Module
defined Interrupt Service Routine.

New Files

There are three new files that are generated when additional configurations
are present in a project:

=  PSoCDynamic.inc

» PSoCDynamic.asm
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= PSoCDynamicINT.asm

The names of the files may change in future releases, but their functions will
be the same regardless of the actual file names.

The PSoCDynamic.inc file is always generated. It contains a set of equates
that represent the bit position in the active configuration status variable, and
the offset to index the byte in which the status bit resides if the number of con-
figurations exceeds eight. A third equate for each configuration indicates an
integer index representing the ordinal value of the configuration.

The PSoCDynamic.asm file is always generated. It contains exports and func-
tions that test whether a configuration is loaded or not. The naming convention
for these functions is IsOverlayNamelLoaded.

The PSoCDynamicINT.asm file is generated only when the User Module
placement between configurations results in both configurations using a com-
mon interrupt vector. The reference to Dispatch INTERRUPT n function is
resolved in this file. For each conflicting interrupt vector, one of these ISR dis-
patch sets is generated. The ISR dispatch has a code section that tests the
configuration that is active and loads the appropriate table offset into a jump
table immediately following the code. The length of the jump table and the
number of tests depends on the number of User Modules that need the com-
mon vector rather than the total number of configurations. The number of con-
flicts can equal the number of configurations if each configuration utilizes the
common interrupt vector. Generally, there will be fewer interrupt conflicts on a
per-vector basis.

Application Editor and Dynamic Re-configuration

There are no direct changes in Application Editor with regards to Dynamic Re-
configuration. The additional files generated are placed in the Library Source
and Library Headers folders of the source tree. Library source files that are
associated with an additional configuration are shown under a folder with the
name of the configuration. This partitions the files so that the source tree view
is not excessively long.

Debugger and Dynamic Re-configuration

PSoC Designer Debugger subsystem now displays currently loaded configura-
tion names and 10 register labels during Debugger halts. The 10 register grid
labels are compiled from the labels for all currently loaded configurations.

The names of loaded configurations are displayed in a new Debugger view.
The view is a new tab titled “Config” below the memory map (which already
contains RAM, 10 Banks 0,1, and Flash tabs).
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The 10 register labels modify the existing 10 register bank grids. The only dif-
ference is that in addition to setting 10 register labels on entry to the Debugger,
labels are updated on M8C halts if the set of loaded User Modules has
changed since the last halt.

The Debugger obtains the active configuration names from the runtime config-
uration data stored in M8C RAM. This data is maintained by the LoadConfig
and UnloadConfig routines generated by the Device Editor.

Active Configuration Display

The set of currently active configurations is displayed in the “Config” tab of the
memory map during Debugger halts. The display lists all project configurations
with the status for each currently loaded configuration marked “Active.”

Note that the display is not valid immediately after a reset. The PSoC initial-
ization code must run before the “Config” tab display is valid.

Active Configuration 10 Register Labels

The Debugger 10 register bank labels (Bank 0, Bank 1) are updated to match
the User Modules defined in the currently active configurations.

Active Configuration Limitations

The new displays are based on a bitmap of loaded configurations maintained
by the LoadConfig and UnloadConfig routines, which are generated by
the Device Editor. This bitmap can get out-of-sync with the actual device con-
figuration in several ways:

= The bitmap’s RAM area can be accidentally overwritten.

= |f overlapping (conflicting) configurations are loaded at the same time,
the register labels will be scrambled.

= If an overlapping configuration is loaded and then unloaded, register
labels from the original configuration will be used, even though some
PSoC blocks will have been cleared by the last UnloadConfig rou-
tine.

Active Configuration Display Test

The new display features can be tested with a single project that loads and
unloads configurations containing overlapping User Modules.

The test project should have a base configuration that defines one or more
User Modules and several overlay configurations, some conflicting and some
not conflicting. The main line of the project should load and unload configura-
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tions in various combinations. After each load and unload, the status of the
active configuration display and the register label display should be checked.

Checking the displays after loading and unloading conflicting configurations is
recommended.
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Section 7. Application Editor

In this section you will learn definitions and recommended usage of critical
files as well as how to modify files generated by PSoC Designer, add new files,
and remove unwanted files.

Before you begin adding and modifying files, it is recommended that you
take a few moments to navigate Application Editor, take inventory of your
current files, and map out what you plan to do and how you plan to do it.

71 File Definitions and Recommendations

Once you have finished configuring your device and generating application
code, you are ready to program the desired functionality into the device. This
is done in the Application Editor subsystem. Application Editor is where all
source-code programming (editing and adding files) takes place.

To access Application Editor, click the Application Editor icon E]. See Project
Manager in section 3 to review subsystem navigation.

As discussed in Section 3., you will see the file source tree in the left frame.
The files you see were generated when the project was created, and updated
after device configuration. See 3.2 for general facts about these files.

The following definitions of critical system files should further your system
knowledge and better prepare you for carrying out your vision for the MCU:

boot.asm: This startup file resides in the source tree under Source Files and
is key because it defines the boot sequence. Device Editor uses a template
(boot.tpl) from the software installation ..\Templates directory to create
boot.asm. Changes made to boot.asm will get overwritten when the code gets
regenerated (application generation #). Following are components of the boot
sequence:

= Originates reset vector for code that begins after the device is powered
up.
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= Holds interrupt table for code that is executed when an interrupt occurs.

Device configuration initialization will always occur because boot.asm is
generated with a call to the configuration load function before the jump to
main. In the case of Dynamic Re-configuration, the base configuration is
automatically loaded, while other configurations must be loaded by the
embedded developer.

= (Calls device configuration initialization to enforce quick device configu-
ration after reset.

= Creates a proper ‘C’ environment because ‘C’ code requires certain
types of initializations.

The ‘C’ initialization code will occur even if the application is built using only
assembly code.

= Callsmain (or main) to begin executing code.

boot.asm will be re-generated every time device configurations change and
application files generated. This is done to ensure that interrupt handlers are
consistent with the configuration. If you make changes to boot.asm that you do
not want overwritten, hard code the change in boot.tpl (template for boot.asm).

Policy dictates that this file belongs to PSoC Designer. Again, it is created from
a template. Keep in mind, it is highly recommended that you do not modify the
contents of this file.

main.asm: This file resides under Source Files and is key because it holds the
“ main” label that is referenced from the boot sequence. main.asm is created
to resolve the external reference from the boot sequence. Upon new project
creation, the “ main” function contains a simple “forever” loop.

This file can be removed and replaced with a ‘C’ “main” if you determine that
most of the application should be written in ‘C’ source. It is only created once,
when a new project is created. No additional policies or recommendations are
attached to this file.

PSocConfig.asm: This is always a required Library Source file because it
contains the configuration that is loaded upon system access. Initially, and
probably for a very brief moment, there is not a configuration. Therefore this
file contains a function label (LoadConfig), to satisfy the boot-sequence ref-
erence, as well as a return.
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The function to load the configuration (LoadConfig) is called from the boot
sequence. PSoC Designer will overwrite PSocConfig.asm when a device con-
figuration has changed and application files regenerated - no exceptions.

You must not re-configure or modify any aspect of a device configuration if
you wish to preserve changes that you have made to PSocConfig.asm.

You can, however, keep a copy of any changes and reapply them after a re-
configuration. Remember, because this is a Library Source file, it is added/
replaced to libPsoc.a.

If you wish to manipulate bits, all part register values reside in this file for
your reference.

7.2 Additional Generated Files

In PSoC Designer versions 3.2x and higher, additional files are generated in
association with User Modules and Dynamic Re-configuration.

This feature adds files and content to current files to provide you additional
access to configuration information. Primarily, this additional information is
associated with the Write-Only shadow registers generated by User Modules
and Dynamic Re-configuration. These shadow registers must be used when
manipulating bits within the Write-Only registers so that the data present in the
register at any time is consistent with the operation of the User Module, or
Dynamic Re-configuration, or user code.

In addition to the primary reason for this feature, files are also generated to
make configuration data more accessible for use from C programs.

Following is the list of additional files:
= Psocgpioint.inc - Additional Information
= Psocgpioint.h - New File
= Globalparams.h - New File

Globalparams.h has the same contents as projectname_globalparams.inc,
except it also has #define statements.

Psocgpioint.inc contains additional information pertaining to Write-Only regis-
ter shadows. If a pin group is defined in a register set for which register shad-
ows are allocated, then a set of three macros are defined for each register
shadow to read, set, or clear the particular bit within the register associated
with the pin. The names of the macros are keyed to the custom name
assigned to the pin and are as follows...

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 127



PSoC Designer: Integrated Development Environment User Guide

128

=  GetCustomName_registerName
=  SetCustomName_registerName
» ClearCustomName_registerName

...where CustomName is the custom name set for the pin, and registerName is
the associated register name for which a register shadow is allocated.

The registerName registers vary with the chip device description and include
all registers associated with the GPIO ports. For the CY8C25xxx/26xxx device
family, these registers include:

= Bypass
= DriveMode 0
= DriveMode_1

= |ntCtrl_O
= intCtrl_1
= |ntEn

For the CY8C27xxx device family, registers include:
* GlobalSelect
= DriveMode 0
= DriveMode_1
= DriveMode_2

= ntCtrl_O
= IntCtrl_1
= |ntEn

The register shadow allocation is determined by User Modules and Dynamic
Re-configuration. As the register allocation changes, the macro generation will
change accordingly.

Psogpioint.h contains the same information as Psocgpioint.inc except in a
form needed for C code. In the case of the register shadows, this file does not
generate macros, but rather defines a symbol that allows manipulation of the
shadow as a Global Variable. For each register shadow associated with a cus-
tom pin definition, a variable named CustomName _registerNameShadow is
defined, where CustomName and registerName are the same as previously
defined for Psocgpioint.inc. The variable name can then be used to manipulate
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the shadow register. For example, to set a pin value to 1 within the port, do the
following:

CustomName registerNameShadow |= CustomName MASK;
CustomName registerName ADDR = CustomName registerNameShadow;

7.3 Modifying Files

When you are ready to program and modify assembly-language source files,
double-click the target file from under the source tree in the left frame. The
open file will then appear in the main active window.

Open files are accessible from within the Debugger subsystem under the
Window menu as Read Only but are displayed editable by default in Applica-
tion Editor.

You can have as many files open as you wish (or that your computer will
allow). For further details regarding open files and active windows, refer back
to Section 3.

Following, is a description of the menu options available for modifying source

files:
Table 9: Menu Options for Modifying Source Files
Icon Option Menu Shortcut Feature
E Application Editor View >> Applica- Enables source tree and
tion Editor files for editing
B! Compile/Assemble Build >> Compile/ [Ctrl] [F7] Compiles/assembles
Assemble the most prominent

open, active file (.c or
.asm)

Fy Build Build >> Build [F7] Builds entire project and
links applicable files

New File FEile >> New [Ctrl] [N] Adds a new file to the

project

= Open File Eile >> Open [Ctrl] [O] Opens an existing file in
the project

i= Indent Indents specified text

iE Outdent Outdents specified text

= Comment Comments selected text

=1 Uncomment Uncomments selected
text
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Table 9: Menu Options for Modifying Source Files, continued

A Toggle Bookmark

% Clear Bookmark

A Next Bookmark
A Previous Bookmark
4 Find Text Edit >> Find [Ctrl] [F]
th, Replace Text Edit >> Replace [Ctrl] [H]
Gy Find in Files Edit >> Find in

Files
o Repeat Replace
ﬁ Set Editor Options
L) Undo Edit >> Undo [Ctrl] [Z]
- Redo Edit >> Redo [CtrI] [Y]

Toggles the bookmark:
Sets/removes user-
defined bookmarks
used to navigate source
files

Clears all user-defined
bookmarks

Goes to next bookmark

Goes to previous book-
mark

Find specified text
Replace specified text

Find specified text in
specified file(s)

Repeats last replace
Set options for editor
Undo last action

Redo last action

Note that in all source files the maximum number of characters allowed per
line is 2,048. The maximum per word is 256. These limits are imposed by the

PSoC Designer development software.

Adding Files

Adding files to your project, or for use with other projects, is essential for com-

plete, well-balanced device functionality. To add a file:

1. Click on the New File icon, or select File >> New.

2. Inthe New File dialog box, select a file from the File type field. (For general

facts about these files refer back to 3.2.)

3. In the File name field, type the name for the file.
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4. In the Location field you will see that your current project directory is the
default destination for your file. Uncheck the Add to current project field and
click Browse to identify a different location if you do not want the default.

File tupe; File name:

Bl

w |
B C Header File

E MAC Azzembler Source File Lacation:

[iH] MEC Aszembler Include File |
[ Text File

[v Add bo current project

[isms..

| Cancel |

Figure 61: Add New File

The Browse button will only be enabled if you uncheck the Add to current

project field.

5. When finished, click OK. Click Cancel if you wish to cancel the operation.

Your new file will be added to the file source tree and appear in the main active

window.

You are also able to add other source files to your project (either C or
assembly) even if these source files already exist somewhere else on your
computer. Do this by accessing Project >> Add to Project >> Files and iden-
tifying the source file (by locating the file with the file dialog). Keep in mind
that you will be adding a copy of your original file to the project, not the origi-
nal itself. See PSoC Designer: C Compiler Language User Guide for further

options and guidelines.

For high-level guidance on programming assembly-language source files, see
Section 8. in this user guide. For comprehensive details, see PSoC Designer:

Assembly Language User Guide.

7.5 Removing Files

You can remove files from your project one of three ways. Either comment-out
an unwanted file through code manipulation, remove the file by clicking once
to highlight it in the source tree and accessing Project >> Remove from
Project, or right-click the file in the source tree and select Remove from Project
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([Delete] key). The second and third actions remove the file permanently,
whereas the first action simply bypasses it. All three ways are acceptable to
PSoC Designer.

7.6 Full Application File Search

In addition to the standard Find/Replace feature in PSoC Designer, you can
now search for specific text inside specific files. To search for text in any single
file or combination of multiple files, execute the following:

1. Click Edit >> Find in Files or the Find in Files icon &@.

OIS 5
Firnd what: UART.* INT4 MASK [ Match whale ward anly [v Look in subfolders
In filesdfile types: |*_c;*_agm;*_inc;“_h ﬂ [ Match case [ Output to pane 2 Femed
In falder: J |E:"~F‘n:ugram Files\Cyprezs MicroSpstemsyPS o Designer'E=amples\E 2ample_aDCZUART ﬂ

Figure 62: Find in Files Dialog Box

2. In the Find what field of the Find in Files dialog box, type or click the drop-
arrow to choose a previously “searched” word.

Here, you can search by standard grep (Global Regular Expression Print)
methods. grep searches the input files for lines containing a match to a given
pattern list. For options, see grep.pdfin the \Documentation\Support-
ing Documents directory for PSoC Designer.

3. In the In files/file type field, type or click the drop-arrow to choose a previ-
ously “searched” file or file type. Separate multiple files by semi-colon.

4. Click the ... box if you wish to search a different project directory than the
directory of your currently open project. (Or click the drop-arrow to choose
a previously “searched” directory.)

5. Click a check in the specifics: Match whole word, Match case, Look in sub-
folders, and Output to pane 2 (Find in Files 2 tab of the Output Status win-
dow).

6. When finished, click Find. Click Cancel to close Find in Files dialog box.

To cancel an active search, re-open the Find in Files dialog box.
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In the Find in Files 1 (or Find in Files 2) tab of the Output Status window you
will see the files resulting from your search. Double click to open the file. Inside
the file in the left margin there is a yellow arrow indicating the text for which

you were looking.
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Section 8. Assembler

In this section you will receive high-level guidance on programming assem-
bly-language source files for the PSoC Device.

For comprehensive details, see PSoC Designer: Assembly Language User
Guide.

8.1 Accessing the Assembler

The Assembler is an application accessed from within PSoC Designer, much
like the C Compiler. This application is run as a batch process. It operates on
assembly-language source, constructed by you, to produce executable code.
This code is then compiled and built into a single executable file that can be
downloaded into the In-Circuit Emulator (ICE), where the functionality of the
PSoC device can be emulated and debugged.

To access assembly-language source files, click the Application Editor icon
&l in the toolbar.

The project source files appear in the left frame (source tree). Double-click
individual files to appear in the main active window where you can add and
modify code using the enabled edit icons.

8.2 The Microprocessor

The MCU is an enhanced 8-bit microprocessor core. It supports 8-bit opera-
tions and has been optimized to be small and fast.

The Internal registers are: the Accumulator 'A’; the Flag Register ‘F’; the Index
Register ‘X’; the Stack Pointer 'SP'; and the Program Counter 'PC'. All regis-
ters are 8 bits wide except 'PC' which is composed of two 8-bit registers (PCH
and PCL) which together form a 16-bit register.

8.21 Address Spaces

There are three separate address spaces implemented in the Assembler: Reg-
ister space (REG), data RAM space, and program memory space.
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The Register space is accessed through the MOV and LOGICAL instructions.
There are 8 address bits available to access the Register space, plus an
extended address bit via the flag register bit 4.

The data RAM space contains the data/program stack, and space for variable
storage. All the read and write instructions, as well as instructions which oper-
ate on the stacks, use data RAM space. Data RAM addresses are 8 bits wide,
although for RAM sizes 128 bytes or smaller, not all bits are used. The
Extended Address flag bits (XA[2:0]) are used to address beyond the first 256
bytes of RAM. Depending on the memory size implemented on a particular
device, any or all of the Extended Address bits may not be implemented.
These 3 bits provide an 11-bit RAM address for addressing up to 2 kilobytes as
8 pages of 256 bytes each. The flag register must be manipulated to change
RAM page addresses.

All stack operations force XA[2:0] on the bus to be zero (leaving flag values
intact) so that the stack is constrained to the first 256-byte page.

The program memory space is organized into 256 byte pages, such that the
PCH register contains the memory page number and the PCL register con-
tains the offset into that memory page. The M8C automatically advances PCH
when a page boundary needs to be crossed. The user need not be concerned
with program memory page boundaries, as they are invisible within the pro-
gramming module. The one exception to this is that non-jump instructions end-
ing on a page boundary will take an extra cycle to complete. Jump instructions
are not affected in this manner.

Instruction Format

Instruction addressing is divided into two groups: (1) Logic, arithmetic, and
data movement functions (unconditional); (2) jump and call instructions,
including INDEX (conditional).

Logic, arithmetic, and data movement functions are one-, two-, or three-byte
instructions. The first byte of the instruction contains the opcode for that
instruction. In two-byte instructions, the second byte contains either a data
value or an address.

Most jumps, plus CALL and INDEX, are 2-byte instructions. The opcode is
contained in the upper 4 bits of the first instruction byte, and the destination
address is stored in the remaining 12 bits. For memory sizes larger than 4 kilo-
bytes, a three-byte format is used in Big Endian format.

Addressing Modes

Ten addressing modes are supported; Source Immediate, Source Direct,
Source Indexed, Destination Direct, Destination Indexed, Destination Direct
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Immediate, Destination Indexed Immediate, Destination Direct Direct, Source
Indirect Post Increment, and Destination Indirect Post Increment. For exam-
ples of each see PSoC Designer: Assembly Language User Guide.

Destination of Instruction Results

The result of a given instruction is stored in the entity, which is placed next to
the opcode in the assembly code. This allows for a given result to be stored in
a location other than the accumulator. Direct and Indexed addressed Data
RAM locations, as well as the X register, are additional destinations for some
instructions. The AND instruction is a good illustration of this feature (i2 ==
second instruction byte, i3 == third instruction byte):

Table 10: Destination of AND Instruction

Syntax Operation

AND A, expr acc < acc & i2

AND A, [expr] acc < acc & [i2]

AND A, [X + expr] acc <« acc & [x +i2]

AND [expr], A [i2] « acc & [i2]

AND [X + expr], A [x +i2] « acc & [x +i2]

AND [expr], expr [i2] « i3 & [i2]

AND [X + expr], expr [x+i2] « i3 &[x+i2]

The ordering of the entities within the instruction determines where the result
of the instruction is stored.

Assembly File Syntax

Assembly language instructions reside in source files with .asm extensions in
the source tree of Application Editor. Each line of the source file may contain
five keyword-types of information. The following table gives critical details
about each keyword-type:

Table 11: Keyword Types
Keyword Type Critical Details
Label A symbolic name followed by a colon (:).
Mnemonic An assembly language keyword.
Operands Follows the Mnemonic.
Expression Is usually addressing modes with labels and must be enclosed by paren-
theses.
Comment Can follow Operands or Expressions and start in any column if the first

non-space character is either a C++ style comment (//) or semi-colon (;).
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Instructions in an assembly file have one operation on a single line. For read-
ability, separate each keyword-type by tabbing once or twice (approximately 5-
10 white spaces).

See PSoC Designer: Assembly Language User Guide for type definitions and
an example of assembly-file syntax.

List File Format

When you build a project (using all assembly files), a listing file with an .Ist
extension is created. The listing shows how the assembly program is mapped
into a section of code beginning at address 0. The linking (building) process
will resolve the final addresses. This file also provides a listing of errors and
warnings, and a reference table of labels.

Also generated during a build (in addition to the .Ist) are .rom, .mp, .dbg, and
.hex files. The .rom is used for debugging and programming. The .mp con-

tains global symbol addresses and other attributes of output. And the .dbg
and .hex files are good troubleshooting resources.

Ist files can be viewed after a project “build” in the Debugger subsystem under
the Output tab of the source tree (see Figure 12:).

Assembler Directives

The PSoC Designer Assembler allows the assembler directives listed below:

Table 12: Assembler Directives
Symbol Assembler Directive
AREA Area
ASCIZ NULL Terminated ASCII String
BLK RAM Byte Block
BLKW RAM Word Block
DB Define Byte
DS Define ASCII String
DSU Define UNICODE String
DW Define Word
DWL Define Word with Little Endian Ordering
ELSE Alternative Result of IF...ELSE...ENDIF
ENDIF End of IF...ELSE...ENDIF
EQU Equate Label to Valuable Value
EXPORT Export
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Table 12: Assembler Directives, continued

IF Conditional Assembly

INCLUDE Include Source File

.LITERAL, Prevent Code Compression of Data
.ENDLITERAL

MACRO/ENDM Macro Definition Start/End

ORG Area Origin

.SECTION, Section for Dead-Code Elimination
.ENDSECTION

Suspend - OR F,0 Suspend and Resume Code Compressor

Resume - ADD SP,0

See PSoC Designer: Assembly Language User Guide for descriptions and
sample listings of supported assembler directives.

8.6 Instruction Set

All instructions are 1, 2, or 3 bytes wide and fetched from program memory, in
a separate address space from data memory. The first byte of an instruction is
an 8-bit constant, referred to as the Opcode. Depending on the instruction,
there can be one or two succeeding bytes that encode address or operand
information.

The following notation is used for the instructions:

Table 13: Instruction Set Notation
Notation Description
A Primary Accumulator
CF Carry Flag
expr Expression
F Flags (ZF, CF, and Others)
k Operand 1 Value
k4 First Operand of 2 Operands
ko Second Operand of 2 Operands
PC PCH, PCL
SP Stack Pointer
X X Register
ZF Zero Flag

To access a complete instruction in detail within PSoC Designer, click your
cursor on the target instruction in the file and hit [F1].
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See PSoC Designer: Assembly Language User Guide for the complete
instruction set.

Compiling/Assembling Files

Once you have finished programming all assembly-language source (in addi-
tion to any .c source), you are ready to compile/assemble the group of files.
Compiling translates source code into object code. (The Linker then combines
modules and gives real values to symbolic addresses, thereby producing
machine code.) Each time you compile/assemble, the most prominent, open
source file will be compiled.

PSoC Designer can decipher the difference between .c and assembly lan-
guage files and compile/assemble accordingly.

To compile the source files for the current project, click the Compile/Assem-
ble icon g in the toolbar. Compiling must be done in Application Editor.

PSoC Designer now employs a “make” utility. Each time you click the Com-
pile/Assemble or Build icon, the utility automatically determines which files of
a large application (manual or generated) have been modified and need to
be recompiled, then issues commands to recompile them. For further
details, see make.pdfin the \Documentation\Supporting Documents
directory for PSoC Designer.

As discussed in section 3, the Output Status (or error-tracking) window of
Application Editor is where the status of file compiling/assembling resides.

Each time you compile/assemble files, the Output Status window is cleared
and the current status entered as the process occurs.

When compiling is complete, you will the see the number of errors. Zero errors
signify that the compilation/assemblage was successful. One or more errors
indicate problems with one or more files. This process reveals syntax errors.
Such errorsinclude missing input data and undeclared identifier.
For a list of all identified compile (and build) errors with solutions see Section
8. Compiling/Assembling Files in PSoC Designer: Assembly Language User
Guide. For further details on compiling and building see Section 9. in this user
guide.

At any time you can ensure a “clean” compile/assemble (or build) by access-
ing Project >> Clean then clicking the Compile/Assemble or Build icon. The
“clean” will delete all 1ib\1ibPSoc.a, obj\*.0, and 1ib\obj\*.o files.
These files are regenerated upon a compile or build (in addition to normal
compile and build activity).
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Section 9. Builder

In this section you will learn details of building a project and of the C Com-
piler as well as basic, transparent functions of the system Linker/Loader and
Librarian.

For comprehensive details on the C Compiler, see PSoC Designer: C Lan-
guage Compiler User Guide.

9.1 Building a Project

It is not necessary to compile all the source files individually before you build

the entire project. Building your project will compile/assemble all source files

and selectively assemble library source files. The build process performs the
compile/assemble of project files then links to all the project’s object modules
(and libraries), creating a .rom file that can be downloaded for debugging.

If the debugger is started, following source code changes, but the project build
is not performed, the debugger will force a build to ensure the .rom file is syn-
chronized with the source changes.

To build the current project, click the Build icon & in the toolbar (or Build >>
Build from the menu or just [F7]).

PSoC Designer now employs a “make” utility. Each time you click the Com-
pile/Assemble or Build icon, the utility automatically determines which files of
a large application (manual or generated) have been modified and need to
be recompiled, then issues commands to recompile them. For further
details, see make.pdfin the \Documentation\Supporting Documents
directory for PSoC Designer.

The initial build action of compiling/assembling causes object modules to be
created (assuming no errors occur) and places them in the .\project
name\obj or ...\project name\lib\obj folder. The link/build action uses
the object modules to produce the final project image in the ...\project
name \ output folder.
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As mentioned, the .rom file can be downloaded to the ICE. Other files also
reside in the folder to provide reference for the Debugger subsystem and you,
as the program developer. Such files include .dbg, the entire program listing
Ist, and memory map .mp.

At any time you can ensure a “clean” build by accessing Project >> Clean
then clicking the Build icon. The “clean” will delete all 1ib\1ibPSoc. a,
obj\*.0,and 1ib\obj\*. o files. These files are regenerated upon a build
(in addition to normal build activity).

Each time you build your project, the Output Status window is cleared and the
current status entered as the process occurs.

Starting MAKE. .. =)

creating project.mlk — no changes

name translation failed on C:“Frogram Files~Cypress MicroSystems Pt
CAUTION libr-ps=occonfig.asm is older than PSoCConfig. ®ml or miss

CAUTION wou mavy nesed to generate source in PSol Designer

malke: ### No rule to make target "dsp.a’'. needed by “emxpanded_lib g
Linking. .
IE boot.a=ni{0): undefined symbol '_Timerf_1_InterruptService'’

[:~Sof tware~Cvpress MicroSvstems~PSoC Designer~tools~malkes: *xx [oud

d3 — 3 errori=s) 0 warning=(s)

k [%, Build J,{ Crebug }\ Program }\ Find in Files 1 }J 4 | | 3

Figure 63: Output Status Window

To save all open files in Application Editor, click File >> Save All.

When the build is complete, you will the see the number of errors and warn-
ings. Zero errors signify that the build was successful. One or more errors indi-
cate problems with one or more files and therefore, the program image (.rom
file) will not be available to download to the ICE.

For a list of all identified compile and build errors with solutions see PSoC
Designer: Assembly Language User Guide.

C Compiler

The Cypress MicroSystems PSoC family of devices and PSoC Designer sup-
port a high-level C language compiler by iIMAGEcraft. Even if you have never
worked in standard C language before, this system resource enables you to
quickly create a complete C program for a PSoC device. The C language com-
piler in PSoC Designer allows users more design flexibility.
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The embedded, optimizing C compiler provides all the features of C, but is tai-
lored to PSoC Designer architecture. It includes a built-in macro assembler
allowing assembly-language code to be seamlessly merged with C code. The
link libraries use absolute addressing, or can be compiled in relative mode and
linked with other software modules to get absolute addressing.

The compiler compiles each .c source file to an .asm assembly file. The PSoC
Designer Assembler then translates each .asm (either those produced by the
compiler or assembly files that have been added) into a relocatable object file,
.0. After all the files have been translated into object files, the builder/linker
combines them together to form an executable file.

The PSoC Designer C Compiler comes complete with embedded libraries pro-
viding port and bus operations, standard keypad and display support, and
extended math functionality. For comprehensive details on the C compiler, see
PSoC Designer: C Language Compiler User Guide.

Linker/Loader

The linking and loading functions in the build process of PSoC Designer are
transparent to the user. As discussed earlier in this section, building your
project links all the programmed functionality of the source files (including
device configuration) and loads it into a .rom file, which is the file you down-
load for debugging.

The linking process links intermediate object and library files generated during
compilation/assemblage, checks for unresolved labels, and then loads results
into a .rom and a .Ist file as well as assorted .0 and .dbg files. Again, for
descriptions of these files, refer to 3.2.

Customized Linker Actions

It is possible to customize the actions of the Linker when a PSoC Designer
“build” does not provide the user interface to support these actions.

A file called custom.lkp can be created in the root folder of the project, which
can contain Linker commands (see the Command Line Compiler Overview
section in PSoC Designer: C Language Compiler User Guide).

The file name must be custom.lkp. Be aware that in some cases, creating a
text file and renaming it will still preserve the .txt file extension (e.g. cus-
tom.lkp.txt). If this occurs, your custom commands will not be used. The
“‘make” file process reads the contents of custom.lkp and amends those com-
mands to the Linker action.

A typical use for employing the custom.lkp capability would be to define a cus-
tom relocatable code AREA. Using a custom AREA and the custom.lkp file
allows you to set a specific starting address for this AREA.
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For example, if you wish to create code in a separate code AREA that should
be located in the upper 2k of the Flash, you could use this feature. For the
sake of this example, let's call the custom code AREA ‘BootLoader’. If you
were developing code in 'C' for the 'BootLoader' AREA you would use the fol-
lowing pragma in your 'C' source file:

#pragma text:BootLoader // switch the code below from
// AREA text to BootLoader

// ... Add your Code ...

fpragma text:text // switch back to the text

// AREA

If you were developing code in assembly you would use the AREA directive as
follows:

AREA BootLoader (rom, rel)
; ... Add your Code ...
AREA text ; reset the code AREA

Now that you have code that should be located in the 'BootLoader' AREA, you
can add your custom Linker commands to custom.lkp. For this example, you
would enter the following line in the custom.lkp file:

-bBootLoader:0x3800.0x3FFF

You can verify that your custom Linker settings were used by checking the
'Use verbose build messages' field in the Builder tab under the Tools >>
Options menu. You can “build” the project then view the Linker settings in the
Build tab of the Output Status window (or check the location of the BootLoader
AREA in the .mp file).

Librarian

The library and archiving features of PSoC Designer provide system storage
and reference.

There are two types of Librarian files; Library Source and Library Headers,
which can be found in the source tree. Source file types include archived and
assembly language such as libPSoc.a and PSocConfig.asm. Header files are
intermediate reference/include files created during application-code genera-
tion and compilation. Both types are generated and used by PSoC Designer
and are unique to each specific project. See File Definitions and Recommen-
dations in Section 7. for recommended usage.
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Section 10. Debugger

In this section you will learn how to connect and download your project to
the In-Circuit Emulator (ICE), debug and perfect functionality, and program the
part. For additional information about the ICE and the Development Kit, refer
to Application Note AN2018 Care and Feeding of ICE Pods under PSoC >>
Application Notes at http://www.cypress.com/.

10.1 Debugger Components

The PSoC Designer Debugger provides in-circuit emulation that allows you to
test the project in a hardware environment while viewing and debugging

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 145


http://www.cypress.com/
http://www.cypress.com/

PSoC Designer: Integrated Development Environment User Guide

device activity in a software environment. The Basic Development Kit contains
the following components:

Integrated

. {g

Development
Environment
User Guide

Figure 64: Basic Development Kit Components

Note that the CAT5 Patch Cable should be no longer than 1 ft. It must also
have 8 wires in order to connect from the ICE to the Pod (some data CATS
cables only have 4 wires).
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The following diagram depicts the ICE front panel:

To Pod <
[ |G76543210G QO«%\@

O O O

Logic Port

Figure 65: ICE Front Panel

9V Power Adapter Input
To Pod CAT5 Cable Input

Logic Ports G = Ground
0-7 = Input Pins
7 = External Trigger Pin

LEDs Power: ICE Unit Powered Up
Busy: ICE Unit In Use

10.2 Connecting to the ICE

The purpose of this section is to facilitate establishing a connection to the In-
Circuit Emulator (ICE). The PSoC ICE provides significant debugging function-
ality that requires full two-way communication over the ICE to operate. There
are several steps in the connection process, including both setting up the hard-
ware, and making the communications connection in the software. Making the
software connection on your computer may require changes in the BIOS set-
tings.

Some recent laptops do not support EPP and Bi-directional modes in the BIOS
needed for full two-way communication over the ICE. A relatively easy method
that bypasses the need for changing the BIOS settings is to install a parallel
port card. This has the added benefit of providing a dedicated port to the ICE
without potential conflicts with other applications or printers a user may have
on their computer. Section 6. Alternate Parallel Port Cards in the PSoC
Designer: ICE Troubleshooting Guide details parallel port cards for both desk-
tops and laptops that have been tested for compliance with the ICE.

New with PSoC Designer v. 4.1 is the USB Dongle. The USB Dongle allows
the standard parallel port ICE to connect to a USB 1.1 or 2.0 port. The dongle
has a parallel cable connector on one end and a USB "B" connector on the
other. The ICE may be plugged directly into the dongle's connector or a paral-
lel cable may be used. The USB "B" connector is connected to your PC
through a standard USB "A" -to- "B" cable.

In order for the dongle to be recognized and configured automatically, it should
be plugged in after installing PSoC Designer v. 4.1. Once the dongle has been
recognized, it will be available in the Project Settings dialog box under the
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Debugger tab. Using the USB Dongle, you can connect to the ICE and debug
with the same functionality as with an LPTx parallel port connection.

We want to assist you in troubleshooting any problems with the ICE connec-
tion. If the information in this user guide or the PSoC Designer: ICE Trouble-
shooting Guide is not sufficient to resolve any issues, please use the following
resources:

TightLink Technical Support System
You can enter a support request in this system with a guaranteed response-
time of four hours:

http://www.cypress.com/support/mysupport.cfm

Support Forums
View and participate in discussion threads about a wide variety of PSoC
device topics:

http://www.cypress.com/forums/

Connecting the Hardware

Installing PSoC Designer on Windows NT/2000/XP requires user to have
local Administrator permission.

To physically connect your computer to the ICE (and related hardware), per-
form the following steps:

1. Locate the parallel interface cable, ICE, power adapter, CATS Patch cable,
Pod, and Pup.

2. Plug the parallel interface cable into the LPT1 port (back of computer).

If your PC’s main connection to its printer is through LPT1, you may need to
temporarily re-route printing to an alternate port, the network, or a file. This is
done through Control Panel >> Printers.

3. Plug the other end of the parallel interface cable into the ICE.
4. Plug the power adapter into the ICE (and AC receptor).

5. Plug the CAT5 Patch cable into the ICE and the Pod.
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6. Connect the Pup to the Pod (if you are planning to run one of the tutorial/
demonstration projects).

If you are using your own circuit board, plug the Pod into your board, turn on
board power, then connect the Pod to the ICE via the CAT5 cable. The ICE
will automatically determine the power source.

Following is a closer look at some of the components:

Figure 66: Pod, Pod Foot, and Demonstration Board

7. Reboot your machine and launch BIOS during boot up by pressing [F2] or
[Delete].

If [F2] or [Delete] do not launch your BIOS, see Section 5 How to Access
YOUR PC BIOS in the PSoC Designer: ICE Connection Troubleshooting
User Guide to identify the BIOS for your particular PC.

8. In BIOS Setup, select EPP mode, as this setting works most often (for both
desktops and laptops).

Because the BIOS settings vary per machine, the correct mode cannot be

known in advance and may take some trial and error. Options include EPP,
ECP, EPP+ECP, and Bi-directional.
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9.

Save the settings, exit the BIOS, reboot, and launch PSoC Designer.

Connecting the Software

Once you have made the physical connection, you are ready to make the
internal connection from PSoC Designer to the ICE. The ICE enables commu-
nication and debugging between PSoC Designer and the Pod. To connect to
the ICE from inside PSoC Designer, perform the following steps:

1.

6.

Confirm that the Pod is connected to the ICE with the CAT5 Patch cable
(< 1 ft. in length).

Confirm that the parallel port connection is secure from the ICE to the PC.

Confirm that the ICE is powered from the adaptor (yellow LED on, green
LED off).

Open a project (Example projects are also available).
Click the Debugger icon ## to access the Debugger subsystem (using
example project, Example_ PWM_28-pin, from the ...\Examples directory

of PSoC Designer).

Click the Connect icon =s.

Upon successful connection, you will receive notification in the Output tab of
the status window and a green indicator displaying Connected will appear in
the lower-right corner of the subsystem.

If you receive notification that the ICE did not connect several things can be
the cause:

1.

It has been documented that some computers running Windows 2000 can
be put into the correct mode, but even when machines are rebooted once,
twice, or several times, the ICE will still not connect the first time PSoC
Designer launched. If this scenario is familiar, do not modify the mode
(EPP, ECP, or Bi-directional) because this could be correct. Simply reboot,
launch PSoC Designer, and try connecting.

When using Windows NT, 2000, or XP with versions of PSoC Designer
2.16 or earlier, the machine needs to be rebooted twice in order for the par-
allel port driver to initiate the connection for the first time. For all later ver-
sions of PSoC Designer, the machine only needs to be re-booted when the
installation requests a reboot with the selection of the BIOS parallel port.
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3. The correct mode has not been selected from the BIOS for the system, in
which case the machine will need to be rebooted and another mode tried.
Try Bi-directional, EPP+ECP, then ECP (usually for Windows 98 systems).

4. Other hardware/applications may be accessing the parallel port. For
instance, printers or a full version of Adobe Acrobat can interfere with the
use of the parallel port. You can redirect prints to a file. Another way to cir-
cumvent other applications interfering with the accessibility of the port is to
obtain a PCI parallel card to provide a dedicated parallel port. For further
details, see PSoC Designer: ICE Connection Troubleshooting User Guide.

If you are not interested in a dedicated port, verify that no other hardware,
such as a printer or scanner, is configured to access the same LPT port as
the ICE.

5. There can be issues connecting the In-Circuit Emulator (ICE) to a Gateway
Solo 9500. This problem can be solved if you upgrade the Gateway Solo
9500 BIOS, as described in the PSoC Designer: ICE Connection Trouble-
shooting User Guide.

6. Failed Hardware: Although all hardware is tested by Cypress
MicroSystems before leaving the factory, it is possible to have a faulty par-
allel cable, CATS cable, or Pod. Try swapping parallel cables or Pods if
possible. Swapping the CAT5 cable is not advised. (The ICE requires CAT5
cables 1 foot or less in length with all 8 wires connected. Some patch
cables contain only 4 wires.)

If you are still experiencing problems, contact the Cypress MicroSystems
Applications Engineering Hotline at 425.787.4814. Also, consult PSoC
Designer: ICE Connection Troubleshooting User Guide.

10.3 Downloading to Pod

Before you can begin a debug session you need to download your project .rom
file to the Pod. By doing this, you are loading the ROM addressing data into
the emulation bondout device (chip on the Pod). To download the .rom file to
the Pod:

1. Click the Download to Emulator (Pod) icon % .

A general rule to follow before downloading is to make sure there is not a
part in the programming socket of the Pod. Otherwise, debug sessions may
fail.
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The system downloads the project .rom file located in the ...\ out put folder of
your project directory. A progress indicator will report download status.

The Pod can now be directly connected to and debugged on your specific
circuit board.

You will receive the following message if your project cannot be debugged
with the current Pod:

“‘Unable to connect to ICE due to pod incompatibility with project.
Found pod:

Silicon: 0008 Family: 0 Die: 0 Rev: AC

Expected pod(s):

Silicon: 0011 Family: 1 Die: 3 Rev: AA

Silicon: 0015 Family: 1 Die: 2 Rev: AA

Silicon: 000E Family: 1 Die: 0 Rev: AA

Silicon: 000E Family: 1 Die: O Rev: AB

Check the POD revision code.”

Debug Strategies

Debugger commands allow you to read and write program and data memory,
read and write 1/O registers, read and write CPU registers and RAM, set and
clear breakpoints, and provide program run, halt, and step control.

In the status bar of the Debugger subsystem you will find ICE connection
indication, debugger target state information, and (in blue) Accumulator, X,
Stack Point, Program Counter, and Flag register values.

Trace

This feature of PSoC Designer enables you to track and log device activity at
either a high or detailed level. Such activity includes register values, data
memory, and time stamps.

The Trace window displays a continuous, configurable listing of project sym-
bols and operations from the last breakpoint. (The trace shows symbolic rather
than address data to enhance readability.) Each time program execution
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starts, the trace buffer is cleared. When the trace buffer becomes full it contin-
ues to operate and overwrite old data.

- PROGRAM COUNTERASYMBOL - | - DISASSEMBLED INSTRUCTION - i‘
004D AND F, EFh

O MOY REGIEDH], 00k

0048 ORF, 10h

004 JZ 0045h

002 AND &, 80k

O09F AND REG[EDH], BFh

0090 AND F, FEh

0098 MOV &, REG[FFh]

0092 OR REG[EOR], OTh

0095 OR REGIE ORI 0Tk hd

Figure 67: Trace

To help with troubleshooting, you can view read-only versions of your applica-
tion source files inside the Debugger subsystem. If the project source tree is
not showing in the left frame, click View >> Project and double-click any file

you would like to view, or click the Project View icon .

The Trace window is displayed when Trace is chosen from the Debug menu

(or the icon selected ‘&)). It is configured by selecting either Debug >> Trace
Mode or Tools >> Options from the menu. Configuration options include PC
Only, PC/Registers, or PC/Timestamp.

PC Only mode lists the PC value and instruction only. PC/Registers mode lists
the PC, instruction, data, A register, X register, SP register, F register, and ICE
external input. PC/Timestamp mode lists the PC, instruction, A register, ICE
external input, and timestamp.

The ICE external input value is the binary representation of the 8 center pins
on the 10-pin ICE header. The right and left outside pins are connected to
ground while the inputs accept a 5-volt TTL level signal. The timestamp is dis-
played as a 32-bit relative count of clock cycles from the CPU clock source.

The default size of trace is 256 kilobytes. This provides 128 K trace instruc-
tions in trace mode 1 and 32 K trace instructions in modes 2 and 3.
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If you right-click your mouse inside the Trace dialog box you can copy or save
the trace results as .txt, .xml, or another file type of choice.

Trace | x|

- PROGRARM COUMTERASYMEOL - - DISASSEMELED IMSTRUCTIOMN - i‘
Q00 AMD F,EFh

04, 0% REG[E Oh), 00k

Q0ss OR F. 10h

(04 JZ O o

([N AMD £ '

009F ANDF  CaveAs.

0090 AND F Wigw Trace Repaort

009B MO ¢ CoRY

oo3s OR REGIEOH], 01k

035 OF REGIEOW]. 01k ﬂ

Figure 68: Trace Save As

You can also view the results in spreadsheet format inside your browser by
clicking View Trace Report.

When viewing the Trace Report, at the top of your browser you will see the
file path to which PSoC Designer saved the spreadsheet for later access.

Note that the trace output under reports by two instructions from the current
actual Program Counter location when halted.

Contents of Trace Log Entries

The following entries are logged before the instruction is executed:
= PC Register
= A Register
= Data Bus

= External Signals
Breakpoints

This feature of PSoC Designer allows you to stop program execution at prede-
termined address locations. When a break is encountered, the program is
halted at the address of the break, without executing the address’s code. Once
halted, the program can be restarted using the available menu/icon options.

To set breakpoints, first open the file you wish to debug. Do this from the
source tree. (If your project file source tree is currently not showing, click View
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>> Project.) Breakpoints are selected and deselected by clicking your mouse
at targeted points in the left margin of the open file. You can view and remove
active breakpoints in the Breakpoints dialog box accessed through Debug >>
Breakpoints.

breakpoints X
Active breakpointz:
boot, azm 224 procconfig.azm B0
boot. azm 346 pern16_1.azm 102
boot. azm 65 prml6_1.azm 103
main.azm 115 prnl6_1.azm 156
main.azm 117 pemn16_dint. azm 48

rain.azm 118
main.asm 132
pzococonfig.azm 56

Remowve R ermowe Al | k. |

Figure 69: Debug Breakpoints

You can view the exact line and column for each breakpoint (or wherever
you click your cursor in the file) across the bottom of PSoC Designer.

To set a bookmark in a source file for your own personal reference in Appli-
cation Editor or Debugger, click the blue-flag icon in the toolbar. Use the
other flag icons to advance to and/or clear bookmarks.

10.4.3 CPU and Register Views

There are five accessible “watch” windows that are readable and write-able
during debugging. They are CPU Registers, Bank Registers 0,1, RAM, and
FLASH (accessed at View >> Debug Windows).

The CPU Register window allows you to examine and change the contents.
Click the drop-arrow to access a register then double-click and type over the
value.

CPU register values can be viewed in blue across the bottom of PSoC
Designer.

Each register is viewable by clicking the applicable lower tab of the Registers
window. Double-click on a location and enter a new value to update the loca-
tion’s value.
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The current status of all locations can be saved to a .txt file by right-clicking at
the top of the window and selecting Save or Save As.

Use caution when changing register values (they can alter hardware func-
tions).

Watch Variables

Watch Variables can be set at Debug >> Watch Variables (or by right-clicking
Add in the Watch/Global Name window). In the ASM Watch Properties dialog
box you can specify the address you wish to view, the label for the location, the
data type located at the address, the location as either RAM or FLASH space,
and a display preference of either decimal or hexadecimal. You can also select
Global Variables.

Watch ¥ariable Properties x|

Y ariable Marne: |

Address: |EI

Type: ||:har ﬂ
bl ermary Area Format
(' Bk {+ Decimal
" FLASH " Hex

Maote: the addrezs field for global variables will be
calculated automatically from the project map file
after download.

<< Globals | oK | E—

Select global waniables:

Address | M arne | Tupe -
014 ADCINCTZ_1_blnerC unk niown
010 ADCINCIZ_1_cCounterld  unknown
0«F  ADCIMCTZ_ 1 _cTimerl unknosn

0413 ADCIMCTZ_1_flner Lirk novn

011 ADCIMCTZ_1 _ilner Lirk novn

OxD clndex char

I -k ré N1 AatA int ﬂ
Select Al Unselect Al |

Figure 70: Debug ASM Watch Properties
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Right-click Add, Delete, or Properties in the Watch/Global Name window to
add, delete, or modify values. Note that if you change a variable type (or
other settings in the window) and close the project, the next time you access
that project the variable types and settings will be the same.

Watch/Global Mame Y alue =
ADCIMCTZ_1_blnerC =00
ADCINCTZ_1_cCounterd (el
ADCINCTIZ 1_cTim 444 |23
ADCIMCTZ_1_flncr - Delete oo
ADCIMCTZ 1 ilncr - Properties 0a _
e 100
na0Cdata 0000 ﬂ

Figure 71: Watch/Global Name Window

10.4.5 Local Watch Variables

The Local Name window appears in the lower-right corner of PSoC Designer
by default upon access of the Debugger subsystem.

For better viewing, you can click, hold, drag and drop the Local Name win-
dow anywhere inside the Debugger subsystem. This is also true of the
Watch/Global Name window.

You will not see data in the Local Name window under the following conditions:
= Not connected to the ICE
= Connected to the ICE but have not downloaded the .rom

= Connected to the ICE and have downloaded the .rom but the program
is “sitting” at the reset vector

Once you have a program with Local Variables and you have halted in a func-
tion in which they are contained, you will see all variable (names) in the Local
Name window.

Following a program download, the default "radix" is set to Hexadecimal for all
watch variable values, other than Float. Right-click inside the Local Name win-
dow to display the option, "Toggle Display Radix." Click to toggle the values in
the appropriate radix (HEX or Decimal).

You can cut, copy, paste, and delete values (not names) by doubling-clicking
to highlight then righting-clicking to choose an option.
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The default action for using the “Delete” option is to set the value to zero
(including Floating point types).

You cannot change Local Variable names.

You can adjust the column width of the Local Name window by dragging the
heading row column dividers.

The Local Variables will not be "alive" when the program has halted at the ini-
tial function scope, for example:

void cgentest 009 (void)

uInt32 u32var0;
uInt32 u32varl

Local Variables will be displayed in the Local Name window once the debug-
ger halts at the first line of the function.

As discussed under 10.5 you can use the Single Step icon to step through
the project .Ist file.

10.4.6  Array Types Added to Global and Local Watch Variables

Array types have been added to both Global and Local Watch Variables. Array
types can only be declared from 'C'. For example:

char sC[5];

signed char signedC[5];
int siI[5];

unsigned int uiI[5];
float fA[5];

long slL[5];

unsigned long uslL[5];

...shows declarations for all the supported array types.
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The following shows the Watch/Global Name window after the array types

were added:
Wwatch/Global Mame Walue

sC Om00, 000, 000, 000, Ow00

il Cm0000, w0000, 00000, 00000, Ox0000

zighedC w00, w00, 0wo0, 000, Ox00

gl CmQ0000000, Qx00000000, 0x00000000, 000000000, Ox00000000
il Om0000, De0000, 0e0000, 0x0000, Ox0000

gl CmQ0000000, Qx00000000, 0x00000000, 000000000, Ox00000000

Figure 72: Array Type Variables

The elements are displayed horizontally, separated by commas in both the
Watch/Global Name and Local Name windows. The radix can be changed
from decimal to hexadecimal for all array types except "floats."

10.4.7 Dynamic Event Points Overview

The Events window is selectable from Debug >> Events and allows you to per-
form complex debugging by configuring conditional breaks and traces.

While breakpoints allow you to select a program location and halt, Dynamic
Event Points provide multiple sequences of logical combinations and have
multiple potential actions. Breakpoints allow you to select locations within a
program to stop, look around, and determine, “how did | get here?” However,
debugging is enhanced by the ability to stop and collect information about the
target program based upon specified conditions. An example is the scenario
“‘when variable OutputV gets set to zero, turn trace buffer on.”

Dynamic Event Points help simplify the debugging process by providing this
capability. They monitor the processor to determine a match with logical oper-
ations of: Program Counter (PC), data bus, data address, instruction type,
external logic signals, X Register, Accumulator, Stack Pointer, and Flags.

Typically, breakpoints have one logical input (PC) and one action (Break).
Dynamic Event Points, on the other hand, differ from breakpoints in that they
trigger actions when the specified logical condition occurs. An event point can
trigger the following actions: break, turn trace on or off, decrement the input
counter, initiate an external trigger, trigger the trace buffer, and enable an
event sequence.

Dynamic Event Points can also be run in parallel. Several event threads can
be selected to run in parallel or sequentially. The examples included in the
Appendix A: Dynamic Event Points demonstrate this capability.
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In summary, Dynamic Event Points provide you the ability to:
= Define complex breakpoints

= Characterize multiple test cases to be monitored and logically
sequenced

= Perform any of the following actions: break, turn the trace on, turn the
trace off, or set an external trigger

10.4.8 Configuring Events

Use the Events icon (£} = to enable or disable event settings anytime during a
debug session. To configure "events," execute the following procedure:

1. Access the Debugger Events dialog box at Debug >> Events.
2. Click your cursor in the first row, labeled "0," of the dialog box.

3. Below the rows, click a check to enable 8-bit Thread and/or 16-bit Thread.
Enabling both thread options brings the Combinatorial Operator field to life.

4. Once you have enabled the chosen thread, fill in the applicable thread
fields (i.e., Low Compare, Input Select, High Compare, Input Mask), as well
as state logic fields (i.e., Next State, Match Count).

Match Count can be used to specify the number of times an event task will
occur before it performs the selected action.

As you make your selection in the Input Select drop-down, you will see
details in the grayed-out, scrollable box below.

5. When finished, click Apply. The individual event is now configured and its
information will appear at row "0."

If you forget to apply your entries, you will be prompted to save. Click Yes or
No.

6. Click row "1" and repeat steps 3-5 to configure another event. Repeat this
process for each additional event. (You can configure up to 65 events.)

To clear all events in the dialog box, click Clear All. To disable all events in
the dialog box, click Disable All.
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Click Close to exit the dialog box. All entries will be saved.

The input mask for 8-bit threads is applied to the high and low range com-
parison values as well as to the input select value.

This is done to support range comparisons on sub-sets of the bits in the
input select value. All comparisons take place within the bits specified by the
input mask. Other bits are ignored.

The range values are masked during event editing when the thread states
are saved by the Apply button or by switching to a thread state. For exam-
ple, if the entered low compare value is 06 hex and the input mask value is
05 hex, the low compare value after the mask is applied will be 04 hex. The
input select value is masked at run time.

For complete training on debugging and Dynamic Event Points, try Tele-Train-
ing Module 3: Getting Started Debugging. Review and sign up under Support
>> Tele-Training at http://www.cypress.com/.

As you “run” events, you can view messages regarding the status in the
Debug tab of the Output Status window. For instance, if you check Break as
part of an event, “Hit Event state break” will appear in the Output Status win-
dow as the debugger hits the event.

10.4.9 Typical Event Uses

There are many potential uses for events:

= Find a stack overflow

See Stack Overflow Errors under Invalid Memory Reference in PSoC
Designer Online Help System at Help >> Help Topics.

= Detect jmp or call out of program

See Code that will Corrupt Stack under Invalid Memory Reference in PSoC
Designer Online Help System at Help >> Help Topics.

= Trace a specific range of code

* Find when a register is written (with optional matching data value)
= Drive an external signal on interrupt(s)

= Measure interrupt latency

= Break the “n”th time a line of code is executed (match count)
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Break on Carry Flag status

Break on signals from customer target board

Wait for certain number of instructions

Count sleep periods

Break on specific data in Accumulator on certain instructions (PC)
Collect trace-data reads or writes to specified register

Find memory write

10.4.10 Event Examples

162

Following are a few pre-set examples for common events.

Find Memory Write

Let's say you want to break on a memory write to address 20h:

1. Access the Debugger Events dialog box at Debug >> Events.

2. Turn on the 8-bit thread by checking the "Enable 8-Bit Thread" box.

3. Pick "BITFIELD" in the Input Select box.

The little help box in the lower left describes the BITFIELD input. Bit 1 is the
"ram write" bit.

4. We only want to look at bit 1. This means we'll need to mask off the other
bits. The Input Mask field lets you knock off bits that you don't care about.
It's an 8-bit number - set bits in the input mask to mark the bits that you
care about (e.g., Of to get the low four bits, ff to get all eight bits, 01 to get
the low bit, 80 to get the high bit, c0 to get the top two bits, etc). Pick 02 for
the input mask to get the ram write bit.

5. Any bits that are masked off need to be zeroes in the "compare" fields. You
can see in the help box that the bit that we care about is "active low" - itis a
0 when the ram write is happening. This means we can just set both com-
pare values to 0.

6. Turn on the 16-bit thread with the enable checkbox.

7. Pick "MEM_DA" for the input select. (If you picked MEM_DA DB, you
could check the address and the data value.)
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8.

9.

10. Hit the "Break" checkbox. This will make the debugger halt when it sees

11.

Set both compare values to 20, your desired address.

Pick "AND" for your Combinatorial Operator.

the ram write.

Click Apply.

Stack Overflow

Let's say you want to create an event to break when the Stack Pointer reaches

FF.
1,

2.

January 21, 2004

Access the Debugger Events dialog box at Debug >> Events.

Turn on the 16-bit thread by checking the "Enable 16-Bit Thread" box.

Set the Input select drop-down to SP.
Set both the Low compare and the High compare to values to "O0FF."

Check the Break check box in the Static Logic fields.
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6. Click Apply.

8 Bit Thread - Active T State Logic - Active 16 Bit Thread - Active

| of

Dizabled Dizabled Dizakbled
1
Dizabled Dizabled Dizabled
Pl
Dizabled Dizabled Dizabled
3
l
— T Enable 8 bit Thread — State Logic ¥ Enable 16 bit Thread

=} bverted Mext state: W Break

II:I [ Trace On

Low compare  |nhput Select; High compare Low compare [rput zelect

oo <= |BITFIE

[ Irwerted

High compare

[ Extemnal trigger

o= |nnff

= j e IDD IM: [T Trace Off 0 = [3p j

Input Maszk:

pratete

164

BITFIELD Help: Bitz O-7 - LF Stack Pointer [SF)
Bit-0 [Ox07] Rék read flag  [active low]
cmp Hi= cmp Lo= 00
Bit-1 [0=02] Fakd write flag — [active low]
cmp Hi= cmp Lo= 00 J
Help | sy | Clear &l Disable Al
Figure 73: Stack Overflow Event
7. Click Close.
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Register A Value, Trace On and Off, and Match Count

Let's say you want to create an event to turn the Trace Off at PC16=0000, turn
the Trace On when Register A gets the value 0x32, and turn the Trace Off and
Break after Register A gets the value 0x32 ten times.

1. Enter the Debugger subsystem.

2. Connect to the ICE and download target project .rom file.

3. Access the Debugger Events dialog box at Debug >> Events.

4. Click on the State 0 event.

5. Turn on the 16-bit thread by checking the "Enable 16-Bit Thread" box.

6. Set Input select to PC16, Low compare to 0000 and High compare to 0000.
7. Under State Logic set Next state to 1 and check Trace Off.

8. Click Apply to save.

9. Click on the State 1 event.

10. Turn on the 8-bit thread by checking the "Enable 8-Bit Thread" box.

11. Set Input select to A, Low compare and High compare to 32, and leave the
Input Mask at ff.

12.Under State Logic set Next state to 2 and check Trace On and Break.
13.Click Apply to save.

14.Click on the State 2 event.

15.Turn on the 8-bit thread by checking the "Enable 8-Bit Thread" box.

16.Set Input select to A, Low compare and High compare to 32, and leave the
Input Mask at ff.

17.Under State Logic set Next state to 3, the Match Count to 10, and check
Trace Off and Break.

18.Click Apply to save.

19.Click Close.
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Menu Options

The PSoC Designer Debugger toolbar is shown below:

S0 OBOTE d@©- N
Figure 74: Debugger Toolbar

Following, is a description of the debugging menu options:

Table 14:

Icon

bd

e

Debugging Menu Options

Menu/Tool Tip

Debugger

Connect

Download to
Emulator

Program Part

Start/Go

Stop/Halt

Reset

Step Into

Step Out

Step Over

Single Step

Activate Trace

Enable/Disable
Events

Toggle Break-
point
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Shortcut

[FS]

[Fé]

[Ctrl] [Shift] [F5]

[F11]

[Shift] [F11]

[F10]

[Ctrl] [F]

Click drop-arrow

and check option.

Feature

Enables Debugger subsystem

Connect PSoC Designer to ICE

Download project .rom file to hardware
emulator (Pod). This file holds all device
configurations and source-code func-
tionality

This programs the chip by placing and
storing ROM data in the FLASH mem-

ory

Start debugger

Stop debugger

Reset device to 0 and restart debugger
Step into next statement

Step out of current function

Step over next statement

Single-step through .Ist files of projects
using both ‘C’ and assembly.

Activate MCU-trace debugging feature

Enables or disables Event settings dur-
ing debugging.

Toggles the breakpoint: Sets/removes
user-defined breakpoints for use in the
Debugger subsystem
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10.6 Programming the Part

Programming the part occurs once debugging is complete. By doing this, you
are storing the ROM data directly in the FLASH memory of the part. The
Cypress MicroSystems device can be reprogrammed multiple times due to its
FLASH Program Memory. Following is the Pod Programming Socket, which is
connected to the CATS Patch Cable:

Only the five required serial programming pins are available on the Program-
ming Socket. These required pins are the same pins that make up the Serial

Programming Header (V., Vss, Xres, P1[1] SCLK, and P1[0] SDATA). The

Programming Socket cannot be used for emulation.

LELRELEL

!|| RHEECEEE]

5 lltIHmlHH
Mwmwmuu

Figure 76: 28-Pin SOIC (Small Outline IC) Programming Board
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Make sure the Pod is not connected to a circuit board (your development
board or the PSoC Pup) when you program the part. Otherwise, program-
ming (the part) may fail.

To program the part, perform the following steps:

1. Place the part in the Programming Socket on the Pod. (Note the position of
Pin 1 on the Programming Socket to ensure correct operation.)

2. Click on the Program Part icon % and select the .rom file from the
...\output folder of your project directory.

Alternatively, the device can be programmed on the target board using the
Serial Programming Header on the Pod. The five connections that must be
made from the Serial Programming Header to the pins on the target device are
listed below:

Table 15: Header to Device Pin Connections
Header Pin Device Pin
1 VCC
2 Ves
3 XRes
4 P1 [1)/SCLK
5 P1 [0]/SDATA

It is important to note that there is a limit to the amount of current that can be
supplied to the V. pin from the emulator Pod (500 mA at 5V). If you draw

greater current through the V. pin on the programming header, this could

damage the emulator. You must supply the connections on the target board
for serial programming in the system.

Once part programming is complete, you can test it directly on your develop-
ment circuit board.
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Section 11. Flash Program Memory Protection

11.1

170

Users have the option to define the access to the Flash memory. Flash Pro-
gram Memory Protection (FPMP) allows the user to select one of four protec-
tion modes for each 64-byte block within the Flash, based on the particular
application. The protection mechanism is implemented using the System
Supervisor Call instruction (SSC). When this command is executed, two bits
within the data programmed into the Flash will select the protection mode. The
following table lists the available protection options:

The flashsecurity.txt file for 2.xx and higher projects using Flash writes must
be set to the correct protection modes. The defaults are set to full protect
mode. In order to operate, blocks of Flash memory being used must be set
to a mode which enables internal Flash writes to the designated blocks of
memory. See 11.2 and 11.4 for details on modifying flashsecurity.txt.

Table 16: Flash Program Memory Protection Options
Mode Bits Mode Name External Read External Write Internal Write
00 Unprotected Enabled Enabled Enabled
01 Factory Upgrade  Disabled Enabled Enabled
10 Field Upgrade Disabled Disabled Enabled
11 Full Protection Disabled Disabled Disabled

Mode Bit 10, Field Upgrade, is default.

FPMP and PSoC Designer

PSoC Designer now has a “rudimentary” mechanism that enables the user to
set security modes in their Flash Program Memory. The security (or protection)
can be set from within PSoC Designer on a “per” project basis.

A simple text file called “flashsecurity.txt’ is used as the medium for the Flash
security. This text file contains comments describing how to alter the Flash
security. PSoC Designer validates the correctness of the Flash security data
before it is used.
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11.2 flashsecurity.txt and Application Editor

The FPMP file, flashsecurity.txt, is added to each new project and appears in
the source tree.

=

= @v example_dynamic_pwm files
+-|__] Source Files
] Headers
] Library Source
] Library Headers
+-|__] External Headers
flashsecurity, bxk

J I3
[q Files

Figure 77: flashsecurity.txt in Source Tree

PSoC Designer will also add the FPMP file to a cloned project. This is espe-
cially useful when “cloning” projects that were created with earlier versions of
PSoC Designer because earlier versions did not carry this feature. Note that if
you do clone a project created in an earlier version of PSoC Designer, you will
be prompted to update your project. See 2.5.

If, for some reason, flashsecurity.txt is missing or was deleted from the
project, the default behavior is to apply Mode Bit 11 Full Protection to the
entire program memory.

The following information contains instructions on modifying flashsecurity.txt
and appears at the beginning of this file in PSoC Designer:

; Edit this file to adjust the Flash security for this project.
; Flash security is provided by marking a 64-byte block with a
; character that corresponds to the type of security for that block,

; given:

; W: Full (Write protected)

; R: Field Upgrade (Read protected)
; U: Unprotected

; F: Factory
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; Note

#1:

; case.

; Note
; Data

Protection characters can be entered in upper or lower

#2: Refer to the Flash Program Memory Protection section in the

Sheet.

; Various parts with different Flash sizes can be used with this file.
; Security settings for Flash areas beyond the part limit will be

; ignored.

; Comments may be added similar to an assembly language comment, by
; using the semicolon (;) followed by your comment.
; extends to the end of the line.

Following is an example of flashsecuriy.txt:

=1 flashsecurity.txt

0 40 80 <0 100 140 180 10 200 240 280 2C0 300 340 380 3CO0

w w W w w
mw w W w w
w w W w w
mw w W w w
End 4K parts

mw w W w w
w w W w w
mw w W w w
w w W w w
End 8K parts

w w W w w
mw w w w w
w w W w w
mw w w w w
w w W w w
w w w w w
w w W w w
w w w w w

End 16K parts

Kl

= =5 5 =

= =5 =5 =

S 55555 5 5

= =5 5 =

= =5 =5 =

S 55555 5 5

r r r r r r r r
1) 1) 1) 1) 1) 1) 1) 1)
r r r r r r r r
1) 1) 1) 1) 1) 1) 1) 1)
1) 1) 1) 1) 1) 1) 1) 1)
r r r r r r r r
1) 1) 1) 1) 1) 1) 1) 1)
r r r r r r r r
r r r r r r r r
1) 1) 1) 1) 1) 1) 1) 1)
r r r r r r r r
1) 1) 1) 1) 1) 1) 1) 1)
r r r r r r r r
w w w w w w w w
r r r r r r r r
w w w w w w w w

= =5 5 =

= =5 =5 =

S 55555 5 5

The comment

(+]

BEaze

Base
BEaze
Base
BEaze

BEaze
Base
BEaze
Base

Base
Base
Base
Base
Base
Base
Base
Base

Addre==

iddre=s=s 0O

Lddre=s=s 400
Lddre=s= 500
Addre=s=s COO

Addre=ss 1000
bddress 1400
Addre=ss 1500
bddress 1C00

bddress 2000
bddress 2400
bddress 2500
hddress 2C00
bddress 3000
bddress 3400
bddress 3500
bddress 3C00

172

Figure 78: Snip-it of flashsecurity.txt
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1.3 FPMP File Errors

If you edit or enter the wrong information in the flashsecurity.txt file, a dialog
box will appear informing you of the situation when you are downloading to the
ICE or programming a part. You will also see a message in the Build tab of the
Output Status window.

E

A

Starting Full Build. .. =]
Compiling. ..

boot . a=sm

mMain . as=m

Linking. ..
Could not read flash security settings

wm — [ errori=s) 0 warnings(s)

",
L | ¥ I\'BuiI{I ,,{ Dby }" Program ),-" M bI

Figure 79: FPMP Error in Output Status Window

1.4 Example

If you have a Flash data table that can be changed using a Flash write routine,
you might have assembly code that looks like this:

area

Table (ROM, ABS)

org 3C80h
widgetTable:
export WidgetTable
dbo 57h ; W

db 4%h ;

db 44h ;

db 45h ;
db 54h ;

7 e

January 21, 2004

I
D
db 47h ; G
E
T

More table entries continue
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You would then like to unprotect the Flash block associated with this table at
address 3C80h. You would make your change in the flashsecurity.txt file as
such:

I=1 flashsecurity.txt -|O] x|
2
;0 40 50 <O 100 140 150 1C0 200 240 280 2C0 300 340 380 3CO (+4) Base Address
w oW w W w w w w w w w w w 1} w o Basze Address O
ww W w w w w w w w w w w 1} r o Base Address 400
w oW w W w w w w w w w w w 1} w o Basze Address 500
wow W o w w ) ) w w w w w w i w w o Base Address COO0
: End 4K parts
wow W o w w ) ) w w w w w w i w w o Base Address 100C
w oW w W w w w w w w w w w 1} w o Basze Address 140C
W W w w w w w w w w w w w wo: Baze Addresszs 1850C
ww W w w w w w w w w w w 1} r o Ba=ze Address 1C0C
; End SE parts
ww W w w w w w w w w w w 1} r o Ba=ze Address Z00C
W W w w w w w w w w w 1) 1) w o Base Address 240C
ww W w w w w w w w w w w 1} r o Ba=ze Address Z50C
W W w w w w w w w w w 1) 1) w o Base Address 2C0C
ww W w w w w w w w w w w 1} r o Base Address 300C
W W w w w w w w w w w 1) 1) w o Base Address 340C
ww W w w w w w w w w w w 1} r o Base Address 350C
wow ﬂ wow w w w w w w w w 1) 1) w o Base Address 3COC
; End 16K parts -
ol | ¥ 4
Figure 80: Unprotected Flash at 3C80h
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Appendix A. Troubleshooting

Appendix A. Troubleshooting

Following are solutions for some potential system problems:

1. During installation of PSoC Designer | receive an error message stating,
"You can not expand the support files."

Possible Cause: This error message occurs by starting the installation pro-
cess and not pressing any Next buttons, then starting the installation process
again, resulting in two instances of the installation.

Resolution: Proceed gracefully through installation to completion. You can
uninstall PSoC Designer after a successful installation by running installation
again and selecting Remove.

2. Upon opening Application Editor after an “upgrade” installation of PSoC
Designer, my screen (system window) is blank. The source tree and sta-
tus window are not in view.

Possible Cause: This possibly occurs if you upgrade PSoC Designer on Win-
dows 2000.

Resolution: Access Application Editor El. Click your cursor at the far-left of
the screen and drag the source tree into view. Repeat at the bottom of your
screen to drag the status window into view.

3. | would like to install a PCI or PCMCIA parallel card to provide a Dedi-
cated Parallel Port.

Symptom: For whatever reason, | want/need a dedicated parallel port.
Possible Cause: Not applicable.

Resolution: In the event that all efforts to get the onboard parallel port to work
with the Cypress MicroSystems PSoC ICE have failed (or if you prefer a dedi-
cated parallel port), adding an after-market parallel port is an alternative.
Cypress MicroSystems has tested two parallel port cards with systems that
have not connected using the onboard parallel port. Both cards have proven to
work with these systems. One of these solutions is compatible with PCl-bus

January 21, 2004 Document #: 38-12002 CY Rev. *C CMS Rev. 1.19 175



PSoC Designer: Integrated Development Environment User Guide

based PCs and the second uses the PCMCIA port available on many portable

computers.
Table 17: Parallel Port Options
PC Type Port Parallel Port Option
Desktop PCI SIG®, Inc. Cyberparallel PCI Model 101839, Part# JJ-P00112

http://www.siig.com

Portable PCMCIA  Quatech, SPP-100 Enhanced Parallel Port Type [l PCMCIA Card
http://www.quatech.com

Follow the manufacturer instructions to install and configure the parallel port to
EPP mode. Both of these cards include drivers that support Windows 98/
98SE/NT/Me/XP and 2000.

PSoC Designer version 2.16 or later is required to make use of a second par-
allel port. If the parallel port card is installed as LPT2, it must be designated
from within PSoC Designer. To select an alternate parallel port, perform the fol-
lowing:

1. Click Tools >> Options.
2. Inside the Options dialog box, select the “Debugger” tab.

3. Use the drop-down menu labeled “ICE board debug port connected to” to
select the correct port. In most cases, the default onboard parallel port will
be “LPT1” and the additional port that you just installed will be “LPT2.”
Select the appropriate port, most likely “LPT2.”

4. After the correct port is selected, press OK and try to connect the ICE in
using the “Connect” icon **.

If the ICE still does not connect, make sure the ICE is connected to the correct
parallel port and the Pod is connected to the ICE. Also, verify that the parallel
port was installed correctly per the manufacturer instructions. The PC may
need to be restarted after installation of the parallel port. If the PC is restarted,
verify the correct parallel port is selected when re-entering PSoC Designer.
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Appendix B. Glossary

The following system and industry terminology is used throughout the PSoC
Designer suite of product documentation.

Table 18: Terminology

January 21, 2004

Term
Active Windows

Analog PSoC Blocks

API
Application Editor
Assemble (Com-

bined with Compiling)
Build/Link

Compile (Combined
with Assembling)

Debugger

Design (Export/
Import)

Design Browser

Device Editor

Definition
Subsystem-related windows that are open and workable

Basic programmable op-amp circuits. There are SC (switched
capacitor) and CT (continuous time) blocks. These blocks can be
interconnected to provide ADCs, DACs, multi-pole filters, gain
stages, and much more

Application Programming Interface. APIs for source programming
are created during application code generation in Device Editor

PSoC Designer subsystem where users edit and program C Com-
piler and assembly-language source files

Assembling, in PSoC Designer, translates all relative-addressed
code into a single .rom file with absolute addressing

Building your project in PSoC Designer links all the programmed
functionality of the source files and loads it into a .rom file, which is
the file you download for debugging and programming

Compiling, in PSoC Designer, takes the most prominent, open file
and translates the code into object source code with relative
addresses

PSoC Designer subsystem where users debug and perfect project
functionality

One or more loadable configurations that can be exported from a
project then imported and used in a new or existing project. A load-
able configuration consists of one or more “placed” User Modules
with module parameters, Global Resources, set pin-outs, and gen-
erated application files.

Venue to identify re-usable designs for import to PSoC Designer
projects

PSoC Designer subsystem where users choose/configure their
device
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Table 18:

Digital PSoC Blocks

Dynamic Re-configu-

ration

Family of Devices

ICE

IDE

ISR

Link/Build

M8C

MCU
Pod

PSoC™
PSoC Blocks

PSoC Designer

Source Tree

Subsystem

USB Dongle

User Module
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Terminology, continued

8-bit logic blocks that can be given a personality. The personality
can be to act as a counter, timer, serial receiver, serial transmitter,
CRC generator, pseudo-random number generator, or SPI.

Dynamic Re-configuration allows for microcontroller applications to
dynamically load and unload configurations. With this feature, your
single PSoC MCU can have multiple functions

CYB8C25xxx/CY8C26xxx family of devices consists of five pin-outs;
8, 20, 28, 44, and 48

In-Circuit Emulator that allows users to test the project in a hard-
ware environment (Pod) while viewing and debugging device activ-
ity in a software environment (PSoC Designer)

Integrated Development Environment (for PSoC Designer)

Interrupt Service Routine. ISR shells for source programming are
created during application code generation in Device Editor

Linking your project in PSoC Designer links all programmed func-
tionality of the source files (with absolute addressing) and loads it
into a .rom file, which is the file you download for debugging and
programming

Enhanced 8-bit microprocessor core (CY8C2xxxx family of
devices) that supports 8-bit operations and is optimized to be small
and fast

Acronym for microcontroller unit

Part of the ICE that emulates functionality, in which debugging
occurs

Programmable System-on-Chip

Analog and digital peripheral blocks of a device that are custom-
ized by the placement and configuration of User Modules

Integrated Development Environment for Cypress MicroSystems’
Programmable System-on-Chip technology

Project file system displayed by default in left frame of Application
Editor

PSoC Designer has three subsystems; Device Editor, Application
Editor, and Debugger

New port connection to work the ICE in PSoC Designer v. 4.1.

Accessible, pre-configured function that once placed and pro-
grammed will work as a peripheral in the target device
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"Make" Utility 32, 140

A

APls and ISRs 102
Application Editor 125
Adding Files 130
Additional Generated Files 127

File Definitions and Recommendations 125

flashsecurity.txt 171
Full Application File Search 132
Modifying Files 129
Removing Files 131
Standard grep 132

Assembler 135, 135
"Clean" Compile/Assemble/Build 140
Accessing 135
Address Spaces 135
Addressing Modes 136
Assembler Directives 138
Compiling/Assembling Files 140
Destination of Instruction Results 137
File Syntax 137
Instruction Format 136
Instruction Set 139
List File Format 138

The Microprocessor 135
Assembler Directives 3, 138

B

boot.asm 106
Builder 141, 141
Building a Project 141

Cc

C Compiler 142
Clone Project 53

Change Parts 53
Migrate from Part 53

Move Project 54
Configuration Data Sheet 100, 107
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Configuration Methods 53
Create a Project 49
Create New Project 53
Custom boot.tpl 18

D
Database Version Detection 17
Debugger 145
Breakpoints 154
Configuring Events 160
Connecting the Hardware 148
Connecting the Software 150
Connecting to the ICE 147
CPU and Register Views 155
Debug Strategies 152
Downloading to Pod 151
Dynamic Event Points 159
Header to Device Pin Connections 168
ICE Front Panel 147
Local Watch Variables 157
Menu Options 166
Programming the Part 167
Trace 152
Trace Log Entries 154
Watch Variables 156
Debugger Components 145
Dedicated Port Card 44
Design Browser 113
Design Catalog 115
Auto-resolve 115
Design Rule Checker 99
Running Design Rule Checker 100
Design-Based Project 54

Development Kit 146
Device Editor 59

Interrupt Vectors 103
Device Power Cycle Programming Mode 42
Device Reset Programming Mode 42
Documentation Conventions 2
Dynamic Re-configuration 109

Add Configuration 109
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Application Editor 121

Code Generation 118
Debugger 121

Delete Configuration 115
Design Browser (Import) 113
Export 111

Export and Import Design Configurations

111
Global Parameters 116
Pin Settings 116
Port Pin Interrupts 117
Rename Configuration 116

E

Edit Windows 31

Enable Output File Tree 46
Enabling the Compiler 45
Event Examples 162

Find Memory Write 162

Register A Value, Trace On and Off, and
Match Count 165

Stack Overflow 163

F

File Types and Extensions 21
Headers 24
lib (Librarian) File Folder 21
Library Headers 24

Library Source 21, 24

obj (Objects) File Folder 21
output File Folder 21
Source Files 24

Flash Program Memory Protection 170
Flash Program Memory Protection Options 170

G

Generating Application Files 100
Global Variables 156
Glossary 177

|
ICE
Connecting to the ICE 147
ICE Front Panel 147
Local Watch Variables 148, 157
Power 43
Insert Spaces Instead of Tabs 46
Installation 7

Installing the System 9
Interconnect View 70
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Interconnections

Analog Clock Select 81

Analog Column Clock 82

Analog Column Input Mux 82

Analog Column Input Select 82

Analog Output Buffer 82

Comparator Analog LUT 84

Connection to Global Input 85

Connection to Global Output 88

Digital Interconnect Row Input Window 85

Digital Interconnect Row Output Window
86

Global In 81

Global Out 81

Row Broadcast 84

Row Logic Table Input 86

Row Logic Table Select 87

Selection of ACMux, BMux, AnalogBus
and CompBus for a SC Analog
Block 84

Selection of Clock Input for a Digital Block
83

Selection of Enable Input for a Digital
Block 83

Selection of NMux, PMux, AnalogBus and
CompBus for a CT Analog Block
84

Selection of Output for a Digital Block 83

Selection of RBotMux for a CT Analog
Block 84

Synchronization 86
Internal Registers 3
Introduction 5
ISRs 103

L

Librarian 144

Librarian, Project Settings
Additional Library Paths 39, 39

Library Headers 144

Library Source 144

Linker, Project Settings 38
Additional Library Paths 39
Creating a Library 40
Default Memory Organization 39
Enable 24 MHz Alignment Shift 41
Object/Library Modules 39
Relocatable Code Start Address 38
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Silicon Errata Warnings 41
Linker/Loader 143
Customized Linker Actions 143

N

Navigating Device Editor 59
Notation Standards 3

o)

Output Status Window 32
Output Tab 25
Output View 29

P

Pan/Zoom Toolbar 62

Pod Error 152

Pod Uses External Power Only 43
Port Connection 92

Port Connections

Analog Input 92
Analog Output Buffer 92
Default Input 93
Ext Ref 95
External GND 95
Global IN x 93
Global OUT x 93
12C SDA 95, 96
StdCPU 94
Xtalln 94
XtalOut 94
Port Drive 96
Port Interrupt 97
ChangeFromRead 97
Disablelnt 97
FallingEdge 98
RisingEdge 98
Product Upgrades 6
Project
Creation 49
Project Backup Folder 57
Project Compatibility 17
Project Manager 25
Project Settings 33
Debugger 43
Device Editor 37
ImageCraft Compiler 33
Linker 38
Programmer 42
Project Settings, Device Editor

Configuration Initialization Type 38
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Enable Configuration Name Prepending to

Pin Name 37
Interrupt Generation, Enable 37
Project Update
User Modules 46
Project View 25
Purpose 5

R

Re-activate Document 46

Requirement Checklist
Hardware 7
Performance Factors 8
Software 8

Resize Windows 27

Resource Manager 70

S

Save Options 46
Section Overview 6
Setting Bookmarks 155
Shadow Registers 127

Source Files Generated by Generate Application

Files 101

Support 5

System Interface 21

T

Toolbars 47

Tools Options 44
Builder 44
Compiler 45
Debugger 45
Design Rule Checker 47
Device Editor 46
Editor 46
Toolbars 47

Trace Log Options 45
Troubleshooting 175

Dedicated Parallel Port 175
Two-Minute Overview 1

U

User Module Selection View 64

User Modules
Clear Placements 72
Deploying Interconnectivity 79
Global Resources 78
Interconnect View 90
Name and Rename 72
Next Allowed Placement 72
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Parameters 77

Pin-out View 90

Placing 70

Print Configuration 72

Remove 70

Restore Default Pin-out 96

Restore Global Resource Default Settings
79

Selecting 64

Specifying Pin-out 89

Toolbar 67

Tracking Device Space 98

Undo Place 72

\"
Version Control System 23

w

Watch Variables
Array Types 158
Global 156
Local 157

Window Options 31

Window Persistence 46
Write-Only Register Shadows 127
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