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Copyrights

Copyrights

© Cypress Semiconductor Corporation, 2009. The information contained herein is subject to change without notice. Cypress
Semiconductor Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress
product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor
intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express
written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical components in life-
support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The
inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such use
and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by
and subject to worldwide patent protection (United States and foreign), United States copyright laws and international treaty
provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create
derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom soft-
ware and or firmware in support of licensee product to be used only in conjunction with a Cypress integrated circuit as speci-
fied in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source
Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATE-
RIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described
herein. Cypress does not assume any liability arising out of the application or use of any product or circuit described herein.
Cypress does not authorize its products for use as critical components in life-support systems where a malfunction or failure
may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support sys-
tems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all
charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

PSoC Designer™, Programmable System-on-Chip™, and PSoC Creator™ are trademarks and PSoC® is a registered trade-
mark of Cypress Semiconductor Corp. All other trademarks or registered trademarks referenced herein are property of the
respective corporations.

Flash Code Protection

Cypress products meet the specifications contained in their particular Cypress PSoC Data Sheets. Cypress believes that its
family of PSoC products is one of the most secure families of its kind on the market today, regardless of how they are used.
There may be methods, unknown to Cypress, that can breach the code protection features. Any of these methods, to our
knowledge, would be dishonest and possibly illegal. Neither Cypress nor any other semiconductor manufacturer can guaran-
tee the security of their code. Code protection does not mean that we are guaranteeing the product as "unbreakable."

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly
evolving. We at Cypress are committed to continuously improving the code protection features of our products.
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1.1 Kit Overview

The CY8CKIT-001 PSoC® Development Kit provides you a common development platform where
you can prototype and evaluate different solutions using any one of the PSoC, PSoC3, or PSoC5
architectures. This guide and kit gives you a practical understanding of PSoC technology. In
addition, the kit gives several example projects with step-by-step instructions to enable you to easily
get started developing PSoC solutions. This kit includes PSoC CY8C29 and PSoC3 CY8C38 Family
Processor Modules.

1.2 Kit Contents

The CY8CKIT-001 PSoC® Development Kit includes:
PSoC development board
PSoC3 CY8C38 Family processor module
PSoC CY8C29 Family processor module
MiniProg3 Programmer and Debug tool
USB cable
12V power supply adapter
Wire pack
Printed documentation
o Quick Start
o Schematic PSoC development board design
m A kit CD, which includes
o PSoC Designer™ |IDE for PSoC
PSoC Creator™ IDE for PSoC3/PSoC5
PSoC Programmer™ software
CY8C29 and CY8C38 data sheets
Architecture technical reference manuals
Kit release notes
Software release notes
Example project files, firmware, and documentation

a o a o a o o
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1.3 Installation

Everything you need to use the PSoC Development Kit is included, but you only need to install the
software for the processor module you plan to use.

1.3.1 Before You Begin

All Cypress software installations require administrator privileges but is not required to run the
installed software.

Shut down any currently running Cypress software.

Disconnect any ICE Cube or MiniProg devices from your computer.

1.3.2 Prerequisites

PSoC Creator and PSoC Designer both use the Microsoft .NET Framework, Adobe Acrobat Reader,
and a Windows Installer. If these are not on your computer, the installation automatically installs it for
you.

1.3.3 Installing PSoC Development Software
To use the CY8C29x66 Family Processor Module (PSoC) you need:
m PSoC® Designer™ 5.0 SP4.5 or higher
m PSoc® Programmer™ 3.10 or higher

If PSoC Designer 5.0 is currently installed, uninstall it. Click Start, click Control Panel, and then
double click Add or Remove Programs.

PSoC Designer 5.0 SP4.5 is not presently compatible with Microsoft Internet Explorer 8 beta (any
beta version). If you have Internet Explorer 8 beta, uninstall it and replace it with the released version
of Microsoft Internet Explorer 8.

The CD includes PSoC Programmer 3.10 Beta, which is an optional update for PSoC users.

Insert the CD and, using the menu, install “PSoC Designer for PSoC” and “PSoC Programmer” (if
required).

After installation, user guides and key documents are located in the \Documentation subdirectory
of the PSoC Designer installation directory. The default location is:
C:\Program Files\Cypress\PSoC Designer 5\Documentation
1.3.4 Installing PSoC3 Development Software
To use the CY8C38 Family Processor Module (PSoC3) you need:
m PSoC® Creator™ 1.0 Beta 2 or higher

m PSoc® Programmer™ 3.10 Beta or higher
m PSoC Development Kit example files

Insert the CD and, using the menu, install the PSoC Development Kit for PSoC3/PSoC5. This option
installs all three required software packages. The installers for PSoC programmer and PSoC Creator
automatically start before the Kit examples are installed.

For each installation, select Typical on the Installation Type page.
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PSoC Creator uses the Keil CA51 compiler to build PSoC3 applications. You can download it, during
the PSoC Creator installation, from the Required Software page:

# Cylnstaller for PSoC Creator 1.0 g@@

Required Software page

PSaC Creator requires the following software. ﬁ

Review the following to ensure they are installed, or click download/install as needed.

AL .
i\!lndou\s Instaler Installed PSolC Creator requires Windows Installer 3.7 for installation.

Kzil Compiler Cownload | The Keil compiler is required to wark with PSoC3.
Adobe PDF Ingtalled Adobe FOF viewer g required to view component cata sheets and any FDF
Viewer files provided with FSaC Creator

[] Advanced

Select this option to set proxy inomation.

< Back " Mex > ] [ Cancel ] l Help

Click the Download link and follow the prompts. You are asked to provide some basic user informa-
tion.

Note The Keil compiler is distributed with a free license. You must activate this license within 30
days of installation. Once the Cypress software installation is complete, and you run PSoC Creator,
activate the compiler license from the Keil Registration option under the Tools menu.

After installing PSoC Creator and PSoC Programmer, refer to the documentation as needed:

m PSoC Creator — Help — Getting Started

m Programmer — User Guide

Other documents included with this release are located in the \Documentation subdirectory of the

PSoC Creator installation directory. The default location is:
C:\Program Files\Cypress\PSoC Creator\1.0\PSoC Creator\documentation

You can access this directory from within PSoC Creator under Help — Documentation — Refer-
ence Material. Documents include (but are not limited to)

m PSoC Creator Component Author Guide

m Warp Verilog Reference Guide

m Customization APl Reference
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1.4 PSoC Development Board

The CY8CKIT-001 PSoC Development Board is designed to aid hardware, firmware, and software
developers in building their own systems around Cypress 8-bit and 32-bit PSoC devices. The
flexibility to configure the power domains is one of the foremost features of this board. Input power to
the board is from one of two sources:

m 12V 1A wall wart power supply
m 9V alkaline battery (not included)

This full featured board incorporates three onboard linear regulators that power peripherals and
PSoC modules at voltages between 1.72V and 5.5V. These regulators include a fixed 5V 1A linear
regulator, a fixed 3.3V 300 mA linear regulator, and a 1.5V to 5.5V 300 mA adjustable regulator. The
board also provides the ability to separate the PSoC core VCC rail into two separate rails, analog
and digital. In addition, the board is able to separate the I/O VCC rails, giving the flexibility to power
the 1/O ports at different voltages.

The board is equipped with a 2x16 alphanumeric LCD module capable of 1.8V to 5.5V I/O. In addi-
tion, there is a mini-B full speed USB interface and a female DB9 serial communications interface.
Also included is a x-pin wireless radio module interface which can be used to develop CyFi™ Low-
Power RF or other embedded RF solutions with this kit. The board also has a prototyping area con-
taining a small bread board complete with I/O port sockets nearby, multipurpose LEDs, mechanical
push buttons, and a multipurpose variable resistor. In addition, three capacitive sensing elements
(two buttons and a five segment slider) are included on the board to allow evaluation of CapSense™
applications.

The board has four GPIO expansion slots, allowing the 1/0 to expand to external boards.

The board was designed with modularity in mind and, as a result, supports removable processor
modules. This allows you to plug different PSoC modules into the board based upon the desired fea-
tures of both 8-bit and 32-bit PSoC devices.

1.4.1 Default Switch and Jumper Settings

Jumpers on the CY8CKIT-001 PSoC Development Main Board have a default setting for 3.3V oper-
ation. For Default configuration, each of the jumpers must be set according to these instructions.

Note: All CY8C29x66 family processor module example projects are configured for 5V. Do configure
the board to 5V, before creating the example projects.

SW3 - VDD Select. Default Position: 3.3V (down position)

VDD SELECT ™
+ °

3V

M.
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J8 - 5V Source. Default Position: VREG (upper two pins)

| sv_source
VREG
DD DIG
vBusle] SELECT

J7, J6 - VDD Digital, VDD Analog. Default Position: VDD (upper two pins, both headers)

OURCE VoD
VDD DIG e "JDllglAJNL
L L
T
SELECT ® SELEC
VAD.)

J12 - LCD Power. Default Position: ON (lower two pins)
OFF

e

LD II
PGWEHﬁE
ee
ON

J2-J5 - VDDIO Power Select. Default Position: VDD (upper left two pins)

éii EGE e(ele
VDD 3.3V VADJ|@

fH._IfH.—I[H._H:_I

VDDIO_0 VDDIO 1 VDDIO 2 VDDIO_3
1\—vunm SELECT ————"

—/

J10 - RS232 Power (Serial Communications). Default Position: Installed

~[Rs232_PWR

J14 - Radio Power. Default Position: Installed

RADIO_PWR

J11 - Variable Resistor Power. Default Position: Installed

VR_PWR
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1.5 Conventions

These conventions are used throughout this guide.

Table 1-1. Documentation Conventions

Convention

Usage

Courier New
Size 12

Displays file locations and source code:
C:\ ..cd\icc\.

Italics

Displays file names and reference documentation:
sourcefile.hex

[bracketed, bold]

Displays keyboard commands in procedures:
[Enter] or [Ctrl] [C]

Bold —» With — Arrows

Represents menu paths, user entered text:
File - New Project — Clone

Bold Displays commands and selections, and icon names in
procedures:
Click the Debugger icon, and then click Next.
Note: Displays functionality unique to PSoC Designer, PSoC
Creator, or the PSoC device.
WARNING: Displays cautions that are important to the subject.
1.6 Document Revision History

Document Number: 001-48651

Document Title: CY8CKIT-001 PSoC Development Kit Guide

L . Origin of e
Revision Issue Date Change Description of Change
** 6/16/09 AESA New Guide
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The CY8CKIT-001 PSoC Development Kit supports projects across the PSoC, PSoC3, and PSoC5
architectures. This section walks you through the high level design process for opening, building,
programming, and running your first PSoC projects using this kit.

Before beginning, follow each of these steps to make certain that your software and hardware

environments are properly configured and ready for these projects:

1. Install PSoC Designer using the steps listed in Installing PSoC Development Software on page 4.

2. Install PSoC Creator using the steps listed in Installing PSoC3 Development Software on page 4.

3. Close any open PSoC Creator or PSoC Designer applications and projects.

4. Configure the PSoC Development Board (jumper settings and switches) in its default configura-
tion, as described in Default Switch and Jumper Settings on page 6.

5. Use the PSoC CY8C29 Family Processor Module for the PSoC version of your first PSoC project
(My First PSoC Project on page 10).

6. Use the PSoC CY8C38 Family Processor Module for the PSoC3 version of your first PSoC
project (My First PSoC3 Project on page 12).

7. Configure the PSoC Development Board prototyping board and 1/O:

m CY8C29 Family Processor Module
o Connect PO[7] to LED1
a Connect P1[7] to LED2

m CY8C38 Family Processor Module
a Connect P1[6] to LED1
o Connect P1[7] to LED2

8. Connect the MiniProg3 into your PC using the supplied USB cable. When you connect the
MiniProg3, Microsoft Windows® may indicate that it has found new hardware. All required drivers
were installed as part of the PSoC Programmer installation process; however, if Windows opens

the driver installation dialog boxes, accept the defaults and allow Windows to automatically find
the appropriate driver.

9. For a PSoC project, use the ISSP header on the PSoC CY8C29 Family Processor Module and
connect the MiniProg3 ISSP port.

10.For a PSoC3 project, use the JTAG ribbon cable. Connect the ribbon cable to the MiniProg3 and
the PSoC CY8C38 Family Processor Module into the header labeled PROG on the processor
module.

Note The MiniProg3 should not be “hot plugged” into processor modules that are attached to the
PSoC Development Board. In other words, do not plug the ribbon cable of the MiniProg3 into the
processor module while code is actively running on the module. Doing so may cause the PSoC
device to unintentionally reset. Power down the PSoC Development Board and module by
unplugging the power supply from the Development Board before attaching the MiniProg3 device
to the module board. Once the ribbon cable is attached to the module board, power can then be
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applied to the system by plugging in the power supply to the PSoC Development Board. This will
avoid any undesirable PSoC device resets.

11.

Power the PSoC Development Board using the 12V AC Power Adapter

2.1 My First PSoC Project

This is a simple PSoC project using a PWM peripheral programmed from inside the PSoC device to
control the blinking rates of two different LED outputs. For this project, be sure you have the PSoC
CY8C29 Family Processor Module inserted into the PSoC Development Board and the appropriate
software installed. This section walks you through the high level steps of opening, building, and pro-

gra

mming a project.

2.1.1 Loading My First PSoC Project

1.
2.
3.

4.
5.
6.

Open PSoC Designer.
In the Start Page, navigate to File - Open Project/WorkSpace

Navigate to the PSoC project directory
C:\Cypress\CY8CKIT-001\CY8C29 Projects\

Open the folder Example My First PSoC Project.
Double click Example_My_First_PSoC_Project.app.
The project opens in the Chip Editor view. All the project files are in the Workspace Explorer.

Figure 2-1. Chip Editor View

| $Example_My_First_PSul:_Prniect - PSoC Designer 5.0

=&l %]

Jﬁ\a Edit Wiew Project Interconnect Buld Debug Frogram  Tools  Window  Help

NEHS, EH

SN i RE @b MEEES G0,

Global Resources - example_my_fi

rst_psoc_project w8 X Start Page ” example_m...oject [Chip] | main.c - 4 I x|l | Workspace Explorer rIx

[SysClk) source, from which many

Paower Setting [Vec / 5.0V / 24MHz 7 oo gy GE g - 7 @oo p; GoE g ? Workspace ‘Example_My_First_PSol_Project (1 pro|
CPU_Clock SysClks2 |m R = {= Example_My_First_PSoC_Project [CY8C2
32K_Select Intemal e E1-H8 Example_My_First_PSC_Project [Chip]
PLL_Made Disable L2 B {Z Loadable Configurations
Sleep_Timer 512 Hz i Tl b= ["“’ B[ example_my_first_psoc_praject - 2L
WC1= SysClksM 16 O LED_1
WC2= V1AM 16 e I — [~ R ER
WC3 Source VL2 roma 3 Example_My_First_PSoC_Project [Pinout]
WC3 Divider 256 = —3 {3 Enample_My_First_PSaC_Project
SusCk Souce Internal f— =
SysClk"2 Disable Yes i R
Analog Power S DitFief Low - 1T 4535': o
Fief Mux [dd/2)+ /-1 dd /2] T e
AGndBypass Disable poe=r] po
Op-Amp Bias Low
A_Buff_Power Low
SwitchiadePurnp OFF
Trip Voltage [LYD [SM 481 (5.00v] i =
WDThiotieBack  Dissble = =
Watchdog Enabls Disable =
i A
Power Setting [ Vcc / SysClk freq ] i —
Selects the nominal operation voltage and System Clack. T e

intemal clacks W1, V2, V...

Properties - LED_1

n
[ 1

Zit

Mame LED_1
User Module LED =1 q
Wersion 1.2 :z.?‘ ja|
=
Port Port_1
1 R
Fin Port_1_7 Jimnngs RO
T 5 R
Crive Active High Jlaimunni RIEE]
-
W pEmnr) e —-
L L . et
MName
Indicates the name used to identity this User Madule instance = Deerlocides 2l bd
) o ] User Modules
no L
ey o ADCs
Pinout - example_rmy_First_psoc_project I X ) Amplfiers
" Gerppmers2 Analog Comm
PO[0] Port_0_0, StdCPU, High Z Analog | S— — o i
PO[1] Part_1_1. 5tdCPU, High Z Anslac D;“E”S“
RUE] Port_0_2, StdCPU, High Z Analog ” e H w0 H S ” s ==t N
H H *%k
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21.2 Building My First PSoC Project

1. Select Build — Build 'Example_My_First_PSoC_Project' Project.

Figure 2-2. Build Project

Example_My_First_PSoC_Project - PSoC Designer 5.0

File Edit Wiew Project Interconnect | Buid | Debug Program  Tools  Window  Help

| L_’~; H ﬂ E ﬁf‘ ‘q?ﬂ ﬁ *® GeneratelBuild 'Example_My_First_PSolC_Praoject’ Project F&

Global Resources - example_my_first_psoc_proj GeneratefBuild Al Projects Shift+F&

E;ﬁiﬁ?:ctﬂng [Vee/ gi‘\él';f;MHz o  Generate Configuration Files/Build .. le_My_First_PSoC_Project’ Fiiojedts
32K_Select Intemal Generate Configuration Files For ', le_MMy_First_PSoC_Project’ Project
PLL—MD_de Disable Generate Configuration Files For All Projects

Sleep_Timer 12 Hz

W1 = SysClkAN 16 B! Compile Chr+F7
WE2=T1MN 18 Build ‘Example_My_First_PSaC_Project’ Project F7
WE3 Source VL2 L ) o

W3 Divider 25E Rebuild ‘Excample_My_First_PSoC_Project’ Project

SpzlCllke Source Intemal Clean ‘Example_My_First_PSoC_Project’ Project

SpzlClk2 Dizable res " i For | | - o
Analog Power SCOH/Ref Low Showa Last Bui .Eeport or 'Exanmpl e_My_-l—jlrst_PS::Z_Pro]ect Project
Rt Mu [dd /2] (Vdd/2) I IR —

2. PSoC Designer builds the project and displays comments in the Output window. When you see
the message that the project built with O errors and 0 warnings you are ready to program the
device.

Figure 2-3. Output Window

39 while (1}
40 H
41 for (i=0;i< ;i++)4r  F/Delay i= compiler and CPU
4%z LED_1 Inverti): Ji3witeh the state of Softus
45 ffif on turn it off,
44 J/if off turn it on
45 ¥ //End of while (1)
46
47 YASFEnA nf main

L

Show output from: IBuiId 'I

Linking..

Lbib info: area ‘InteruptRabd’ uses 1 bptes in SR4M page 0

Lbdb info: area “wirtual_registers’ uzes 4 bytes in SRAM page 0

Lbib info: area 'data’ item of 2 bytes allocated in SRAM page 0

Lbdb info: area ‘example_my_first_psoc_project_ Rk’ uzes 0 bytes in SRAM page 0

ROM 2% full. 674 bytes uzed [does not include abzolute areas).

Fasbd 0% full. 7 bytes uzed [does not include stack uzage].

idata dump at output/E xample_by First PSaC_Project idata

B Example_ty First_PSoC_Project - 0 eror(z] 0 waming(s)] 08:08:47
Ready
213 Programming My First PSoC Project

Note The CY8C29 Family Processor Module is designed to accommodate the use of the CY3215-

DK In-Circuit Emulator (ICE Cube). When using the ICE Cube debugger, make certain that PSoC

Designer is configured so that the ICE Cube DOES NOT provide power to the processor module.

Within the PSoC Designer application, select Project > Settings and select Debugger from the

tree list. Make sure External only is selected under the Pod Power Source section.

1. Open PSoC Programmer from within PSoC Designer by selecting Program — PSoC
Programmer.

2. In PSoC Programmer, make sure that MiniProg3 is selected in the Port Selection box.

3. In PSoC Programmer, set Programming Mode to Reset.
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4. In PSoC Programmer, set Verification to On so that the software verifies that the downloaded
program's checksum matches the actual checksum of the flash memory after programming. This
is a precautionary check to verify that there is no data corruption during programming.

5. In PSoC Programmer, set AutoDetection to On to enable the software to automatically detect
and configure for the target device family and device. Note If PSoC Programmer is properly con-
figured, AutoDetection reports a device family of 29x66 and device of CY8C29466.

6. Set the protocol to ISSP.
7. With these settings configured, click Program to program your PSoC device.
8. Wait until programming is complete before continuing.

214 Running My First PSoC Project
1. Now that the PSoC device is programmed, reset the PSoC Development Board by pressing and
releasing the reset switch (SW4).

2. Verify that LED1 and LED2 are blinking based on the project's use of the PWMs. LED1 blinks
approximately once every second and LED2 blinks about three times a second.

3. For more details regarding this project, see the detailed step-by-step project instructions in My
First PSoC Project on page 17.

2.2 My First PSoC3 Project

This is a PSoC3 project using a PWM peripheral programmed from inside the PSoC device to con-
trol the blinking rates of two different LED outputs. For this project, insert the PSoC CY8C38 Family
Processor Module in the PSoC Development Board and install the appropriate software. This sec-
tion shows you the high level steps of opening, building, and programming a project.

2.2.1 Loading My First PSoC3 Project

1. Open PSoC Creator.
2. In the Start Page, under Start Page Topics expand Kits and Solutions.
3. Under Kits and Solutions, expand PSoC Development Kit.
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4. Click Ex1_LED_with_PWM.cywrk to open the project.

# psoC Creator 1.0

Edit

File Build

_:.'_'-._}K

window  Help

View Debug  Project Toals

g s

> & X start Page

Loading My First PSoC Project

[ET] Ex4_USE_HID.cywark
[ET] Ex5_CapSense.cywrk

@ ™
- PSoC® Creator
-]
£ | Beta
B A
Q. Recent Projects — || CY8CKITLOO
E B3] Ex1_LED _with_P/h . cymerks
% B3] Ex2_ADC_ta_LCD. cywrk This developmen
=f [T Ex3_ADC_ta UART_with_DAC. cywrk hiardware, firrmwa
T [T Ex5_CapSense.cywrk own systems aro
D 3] Dresign 4. ek
E# » CYBCHIT-(
W | Create Mew Project.... This guide
Open Existing Project. .
» Releasen
Start Page Topics UL 25
‘wielcome to PSal Creator » Cuick Sta
Intro bo PSoC This docu
i + psacso
Data and
= Kitz and Salutions
= PSalC CYBC38 Family Processar Maodule Eit s PSoCHOY
[ET] Ex1_LED_with_Pub. conarke This docu
[ET] Ex2_ADC_to_LCD.cywrk revision E
[ET] Ex3_ADC_to UART _with_DAL cywrk warkarour

L.

Web Sites

Application Mates

5. Select the directory in which to store the project.

To access desigr
including the PSo

6. After the project opens, you can see the project files in Workspace Explorer.

# B _LED_with_PWM - PSoC Creator 1.0

File Edit Wiew Debug Project Build Tools wWindow  Help
BERNsEHelS a8 @ X . |3k~ o Debug + DPAE0S1-Keil Generi
Vi\férk;ace Explorer {1 project) ~ B X Start Page l
@ WUILSDBC&'E# ._TLED‘WM“Y,_WWH pfﬂi'ﬁﬂfﬁ pS DC® C re at or ™
E-EI *Project "Ex1_LED_with_PwM* [Cy BC38664X1-0400 |,
£+ Header Files _E' Befq
0] dewviceh Ll
EH2) Source Files = Recent Projects
€] main.c § [0 Ex1_LED_with_PwM . cpnaark
_\P Ex1_LED_with_P'whd. cudwr % [ Ex2_ADC_to_LCD.cywrk
&' TopDesign.cpsch = B3] Ex3_ADC_to_UART_with_ DAL, cymrk
- ] Ex5_CapSense.cywrk
o B3] Designl 4. cywrk
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222

Building My First PSoC3 Project
1. Select Build — Build Ex1_LED_with_PWM.
Figure 2-4. Build Window

# £ _LED_with_PWM - PSoC Creator 1.

|
@
<
d
T
eyl
w2
w2

iy

PERFORM

File Edit ‘Wiew Debug

BRoashdadgnld

- o 3 | G

Workspace Explorer (1 prDjEE.t:I

am

Project

Build | Tools

Shind oy

Help

Build Ex1_LED_with_P'w

Shift+Fa + DPE0S1-Keil G

— Clean Exl_LED

Clean and Build Ex1_LED with_PWM

_with_Phd

] Workspace Exl LED with Pwb' (1

= EI *Project 'Ex1_LED_with_Pw

=15 Header Files
[h] device.h

=5 Source Files
|€] main.c

(49 Ex1_LED_with_P'w/h. cydwar

iﬂ" TopDesign.cysch

sator™
Beta

Recent Projects
7] Ex1_LED_with_Fab. conark:
B3] Ex2_ADC_ta LCD.cywrk
[E7] Ex3_ADC_ta_UART _with_DAC. cpwrk
[E7] Ex5_CapSense.cywk

| sjuauadoD

2. PSoC Creator builds the project and displays the comments in the Output window. When you
see the message “Build Succeeded” you are ready to program the device.

Figure 2-5. Output Window

# Ba LD with PWM - PSoC Creator 1.0

File Edit wiew Debug
BSOS EdE S
R
Workspace Explorer
2%
) Workspace 'Ex1_LED_with PWM' (1 projscts] A
= [72] “Project Ex1_LED_with_PWM® [CYBCI866AX
EHE) Generated_Source
B PSeC3
EHED) oy boot

] CyDmac.c

(] CyDmach

¢] CyFlash.c

(1] CyFlashh

[e] oyLibc

] CyLibh

[ eymem.a51

] Tyspe.e

n] CySpeh

0] eytupesh

€] cyutils.c

| KeilStan.s51

] PSoC3 8051 h

|1 PSoC3_8051.nc

D LED
[¢] LEDe
v] LEDh

Project  Buld  Tooks  Wwindow

sjusuoduos | 33nog

synsey

B Pwielock
€] PwMclock.c
(1] FwMclock.h
[H] eydevicah
0] cydevice_tmh
| cydevicekeiline
[ cydevicekei_tminc
[n] cyfiterh
€] cyfiter_cfg.c
1] cyfiter_cfah
1] projecth
EHE) Header Files
(1] deviceh
1 7 Ceurra Flar

é Ha & X .

» B X “Start Page

Help

5, ~ _ ‘Debug ~ DPEOS1-Keil Generic

PSoC® Creator™

i

Beta
~
Receitt Projects — || CYBCKIT-001 PSoC Development Kit Documentatiol
[E] Ex1_LED_with_Piw/M.cymwrk.
@ Ex2 ADC_to_LCD cywrk This development kit {OVI) provides hardware, documentation, and san
6] E#3_ADC_to_UART_with_DAC.cpwrk give hardware, firrmaare, and sofware develapers a basic, hands-on un
5] Ex5_CapSense.cywrk 10 build their own systerns around Cypress 8-hit and 32-bit devices. Thig
] Designl 4. cywl. fallowing documents:
Create New Project. » CYSCKIT-001 PSoC® Development Kit Guide
Open Esisting Froject... This guide provides information about using the CYSCKIT-001 P!
kit
BIAHE IS opics + Release notes for CYSCKIT-001 Kit Revision 4
Welcome to PSoC Creatar This document lists installation requirements and describes kit L
Intrata PSaC changes
Design Flow 2 - B
Tutarials + Quick Start Guide for CYBCKIT-001 PSoC Development Kit
@ Kits and Solutions ¢ This document is printed and is included in the kit to get started.
(= PSoC CYBC38 Famiy Processor Module Kit « PS0C3: CYBC38 Family Data Sheet
6] Ex1_LED_with_Pw/M.cymrk. Data and various characteristics for the PSoC3 family of devices
] Ex2_ADC_to_LCD.cpwik
& EXT_ADC_to_UART_with_DAC cywrk + PSoC3: CYBC38 Family Errata Silicon Revision ES1
] Exd_UISB_HID cpwik This document describes the preliminary errata for the PSoC3: C
o Ex57Eap§Ense.:yka silicon revision ES1. Details include erata trigger conditions, sec
st e - & availahle waorkarounds, and silicon revision applicability.

Show output Fram: Al - =K

Program Size: data=17.0 xdata=497 consc=258 code=203%
C:\Program Files)CypressiPSoC Creatoril.0WPSoC Creator'import/gnu_cs/cE051/1.0/bin)c8051-1E-om

segment .xdata is 437 bytes lo
segment .hss is 17 bytes long

Segment .pdata is 0 bytes long

segment .text is 2290 hytes lo
segment .bit is 0 bytes long
segment .sfr is 0 bytes long

cyhextool "-of "C:/Documents and
fffffffffffffff Build Succesded
e

ng

ng

sevtings/1jr/Deskrop/ TestProjects/Exl_LED_with PVN/Ex1_LED_wir

Output | Mofice List

Ready

0 Errors
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PERFORM

2.2.3 Programming a Device

1. If this is your first time running PSoC Creator, follow these steps to configure the MiniProg3
device for these PSoC Development Kit projects. If these configurations are set skip to the next
step below and begin programming.

Note VTARG of the MiniProg3 is wired exclusively to VDDIO1 of the chip on the PSoC CY8C38
Family Processor Module. Because of this the user cannot perform powercycle mode program-
ming.
o From the Tools menu in PSoC Creator, click Options. The Options window opens.
a In the Options window, select Debugging — MiniProg3 from the tree list.

+ Set Applied Voltage to 3.3V

+ Set Transfer Mode to SWD

+ Set Active Port to 10 Pin

» Set Acquire Mode to Reset

+ Set Clock Speed to 3.2 MHz

+ Click OK.

o From the Debug menu, select Select Debug Target. The Select Debug Target dialog box
opens.

o Expand the tree under MiniProg3 and click Port Acquire.

o Select the appropriate device and click Connect.

a Click Close.
2. In PSoC Creator, from the Debug menu, click Program.
3. The PSoC Creator Status Bar indicates that the device is programming.
4. Wait until programming is complete before continuing.

224 Running My First PSoC3 Project

1. Reset the PSoC Development Board by pressing and releasing the reset switch (SW4).

2. Verify that LED1 and LED2 are blinking based on the project's use of the PWMs. LED1 blinks
approximately once every second and LED2 blinks about three times a second.

3. For more details regarding this project, review the detailed step-by-step project instructions in My
First PSoC Project on page 48.
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3. Sample Projects

CYPRESS

PERFORM

This chapter shows you how to create the sample projects included with this kit.

Read these precautions before you create example projects:

All CY8C29x66 family processor module example projects are configured for 5V.

All CY8C38 family processor module example projects are configured for 3.3V.

Do close any open project in PSoC Creator before loading or creating an example project
When working with example projects, use 12V wall wart power supply

Remove power before changing board jumpers for each example project. Reapply power after
you place jumpers in the bread board.

When you complete each project make certain to save the project

3.1 CY8C29x66 Family Processor Module Example Projects

3.1.1
3.1.1.1
1.
2.
3.

4.

My First PSoC Project
Creating My First PSoC Project

Open PSoC Designer 5.0
To create a new project, click File — New Project. The New Project window opens.

In the New Project window, select the Chip-Level Project. Name the project
Example_My_First_ PSoC_Project.

In Location, click Browse and navigate to the appropriate directory.

Figure 3-1. New Project Window

Mew Project d |
Project tupes:
Chip-lewel Syztem-level
Project Praject

Thiz iz a classic v4.x PSoC Designer project, selecting and placing user modules.

Hame:

Location:

IEHamD|B_M_I,J_Fi[St_PSDE_PIDiBCt

[

Whorkspace name: IEHamD|B_M_I,J_Fi[St_PSDE_PIDiBCt

Browse. . I

[~ Create directary for warkspace

ok LCancel
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5. Click OK. The Select Project Type window opens.

Figure 3-2. Select Project Type Window
ﬁﬁelect Project Type 2 x|

— Clone project;

Path: | Browse... |

£ [ze the same target device " Select tanget device Clear Path

— Select Target Device

Wiew Catalog... |

Device:

Generate 'Main’ file uzing:
“C
" Azzembler

(1] 8 I Cancel

6. In this window under Select Target Device, click View Catalog.

7. The Device Catalog window opens. Click on the PSoC tab, and scroll down to the CY8C29466,
CY8C29566,... section.

8. For this project click any device in this section and then click Select.

Figure 3-3. Device Catalog Window

Device Catalog

’ Analog Digital Supphy
Part Number | Blocks Blocks | 10 Count Voitage Temg
a“v

P [a :I I | E | C :I CIN | EN | “af
§ CYWEC25445-24P K] 12+ 12 16K 1024 24 30to 525 Yes Ind
a CYBC2E545-2405] 12 + %4 12 16H, 1024 40 3010525 Yes Ind
CYBC28645-24LTH 12 424 12 16K 1024 44 3010525 Yes el
=
S 53 CY8C29466, CYSC29566, CYSC29666, CYSC29866 (Datasheet) (Help Me Choose a Parth
N CYEC20466-24P %] 12 16 32K 2K 24 30t 525 YES Incd
= CYBC204E6-24P K] 12 16 32K 2K 24 F0t0 525 YES Incd
g CYEC29466-245x] 12 16 32K 2K 24 F0t0525 YES Incd
E CYEC20566-244K] 12 16 S2K 2K 40 30to 525 YES Incd
L CYBC2O6E6-24PW K] 12 16 32K 2K 44 30t 525 YES Ind_J
CYBC29BEE-24LFx] 12 16 32K 2K 44 F0t0 525 YES Incd
CYBC29566-2445] 12 16 32K 2K G4 F0t0525 YES Incd
L —
Sl CYSCHP102B, CYSCHP102E (Catasheet) (Help Me Choose s Part)
B CYECHP1028-2% 12 16 32K 2K 33 30t0 36 YES Inc:
'E CYECHP02E-AX] 12 16 32K 2K 33 47910325 YES Ine:
= L
Show Part Image Select LCloze |
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9. Under Generate 'Main' File Using:, for this project select C, then click OK.
10.By default, the project opens to chip view

Figure 3-4. Default View.

& Example_My_First_PSoC_Project - PSoC Designer 5.0 -l
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PO[3] Port_0_3. StICPUL. High Z Analog, Disablelnt - 3 Misc Digital
PO4] Port_0_4, 5tdCPU, High 2 Analog, Disablelnt - 4 B MUs
P[5 Part_0_5, SdCPU, High Z Analog, Disablelnt L w2 l my_ (23 Frotocols
PO[E] Port_0_6, StACPU, High Z Analog, Disablelnt - . 3 PSOC_GEMERIC
Fio[7] Port_0_7, 5tdCPU, High 2 Analog, Disablelnt | v o el e 5 T B0 PwMs
F1[0] Part_1_0, StdCPU, High Z Analog, Disablelnt | {3 Random Seq
P[] Port_1_1, StICPU, High Z Analog, Disablelnt | = f‘F .

11.1n the User Modules window, expand the PWMs folder.
Figure 3-5. User Modules Window

Ilser Modules +* o X
4] User Modules

-1 ADCz

[+ Amplifiers
-1 Analog Comm
[ Counters
-4 DACs
- Digital Carnm
[+ Filters
-3 Misc Digital
- MU=z
£
£
£
£
£
£
£

=
CPRU_IZ_Kir
#-_ Protocols

+-_J PSOC_GEMERIC

e - Piihs |
+-_J Random Seq
+-_1 RF

= +-{_ Temperature

+-1 Timers

12.1In this folder right click on a PWM8 and select place. The User Module (UM) is placed in the first
available digital block.
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Figure 3-6. Place User Module PWM8

-
£ CYPRESS

PERFORM

ple_m...ject [Chip]* ]

« 4 X

RO
R[]
RO
e
BCO

bnum' 1

7 00 gy GOE g

} [mom i h OEEE |

1
R[]
R
CHIE]
BC1

p pmin ",I:EIII'I |

h, (= TF] ., OCH3 |

R[]
R [1]
R [2]
i [E]

I
R[]
R
CHE

User Modules

,‘ﬂ Jzer Modules
- ADCs

--LJ Arnplifiers
--LJ Analog Comm
-3 Counters
- DACs

--LJ Duigital Comm
-3 Filters

-3 Misc Digital
- MKs

-3 Protocoks
-3 PSOC_GEMER)
- Pz
4 PwWMIE

™ Frahd g

s PWMDEB1E

L4 PwMDBES

--LJ Random Seq

=3 RF

--LJ Temperature

--LJ Timers

13.Double click the placed PWM8_1 UM; the Properties window opens on the left side of the
screen. Configure the PWM with the settings as in the following figure. If the Properties window

does not appear, click View — Properties Window.

Figure 3-7. Properties Window

Properties - PWM3_1

Pa/MB_T

IJzer Module Fut8
Werzion 25
Clock, Y3
Enable High
CompareQut Row_0_Output_3
Terminal CountOut Mone
Period 100
Pulze'w/idth B0
CompareT ppe Lezz Than Or Equal
InterruptT ype Terminal Count
ClockSync Sync to SypsClk
InvertE nable Moarmal

Hame

Indicates the name uzed to identify thiz lzer Module inztance
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14.Next, route the PWM CompareOut signal to PO_7. The first step is to configure the Look Up
Table (LUT) on Row_0_Output3.
7 GOO g7
RIO[0]
RID[1]
RID[Z)
RI0[3]

ROO[0]
ROO[1]
ROO[2]

=
™~
ROO[3] E\EI

15.Double click the LUT, the Digital Interconnect window opens.
16.1n this window enable Row_0_Output_3_Drive_1 to connect to GlobalOutEven_7.

Figure 3-8. Digital Interconnect Window

Digital Interconneckt Row_0_Output_3

GO0 GOE

7 o7

)

ROO[ 1

17.Click Close.
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18.Click on GlobalOutEven_7. A window appears, in this window configure PIN for Port_0_7.

E GlabalOutEwven_]
[
(=
] Fort_0_7 ~1
|nterconnect
LCancel

—‘ L

19.Click OK to continue.

Pon_0_7

).

20.In the User Modules window expand the Misc Digital folder. In this folder right click the LED and
select place, this adds the UM to the project. This UM does not use digital or analog blocks. It
appears in the Workspace Explorer — Example_My_First_PSoC_Project[CY8C29x66] —

Example_My_First_PSoC_Project[Chip] — Loadable Configurations —

example_my_first_psoc_project - 2 User Modules.

Figure 3-9. Workspace Explorer
Workspace Explorer
- _._r

=R Example_ Hy First_| PSnE Pm|et:t [EYBEEEIBEE 2442411
= E Exarnple_ky_First_PSaC_Praject [Chip]
E|1_‘.r' Loadable Configurations

= & ewample my fi
[E LED 1

rzt_peac_project - 2 User Modules

H-_J E:-:ample_M_l,l_Flrst_F'S n:nE_F'n:uec:t

21.Double click the LED_1 UM and navigate to the Properties window. Configure the LED for

P17.
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Figure 3-10. .Properties Window

x|
LED_1]

Idzer Module LED
YW erzion 1.2
Part Fart_1
Fir Port_1_7
Drrive Active High

Mame

Indicates the name uzed to identify thiz Uzer Module instance

22.Configure the Global Resources window to match the following figure.

Global Resources - example_my_first_pso x|

Poweer Setting [ Yoo /S R ] gk ;I
CPU_Clock, SyaClks2

32K _Select |ntermal
PLL_kode Dizable
Sleep_Timer 12 _Hz

WC1= SypsClk/M 16

WC2=C1/M 16

W3 Source W2

W3 Divider 256

SysClk Source |ntermal

SyzClk™2 Dizable Yes

Analog Pover SC Off/Fef Low
Fef bux [Wdd/ 2]+ [w'ddi 2]
AGndBypaszz Dizable

Op-Amp Biaz Lo
A_Buff_Poweer Lo

SwitchbdodePump OFF

Trip Yoltage [LYD [SMF 4.87% [5.000)
LD T hrotteB ack, Disable

W atchdog Enable Dizable

Power Setting [ Yoo £ SysClk freq ]

Selects the nominal operation voltage and System Clock [SpClk]
zource, from which many internal clocks W1, %2, %3, and CPU clo...

23.0pen your main.c file and copy the example code located in section 3.1.1.2 on page 25 to the
existing main.c. main.c is in the Workspace Explorer.
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Figure 3-11. WorkSpace Explorer

x|
=1 Workzpace 'Example_ky_First_PSaC_Praject' [1 project]
E|1_1.r' Example_My_First_PS5olC_Project [CY3C29466-24PX1]
EIE Exarnple_ky_First_PSaC_Praject [Chip]
E|1_‘.r' Loadable Configurations
|E|1J' exarmple_rmy_first_pzoc_project - 2 User Modules

=2 Source Files

(o)

A2 bioot.asm

24.Save the project.

e E Exarnple_ky_First_PSaC_Praject [Pinaut]
Ell_‘,r Exarnple_ky_First_PSaC_Project

25.Build the project. Build — Generate/Build 'Example_My_First_PSoC_Project' Project.
26.Disconnect power to the board.

27.Configure the DVK bread board SW3 to 5V.
28.Configure the DVK bread board using the included jumper wires:

o PO _7 to LED1
o P1_7to LED2
29.Reapply power to the board.

30.Use PSoC Designer as described in Programming My First PSoC Project on page 11 to program

the device.

31.Reset the DVK, and observe the blinking LEDs.

32.Save and close the project.
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3.1.1.2 main.c

Sample Projects

/**********************************************************************

* File Name: main.c

Description:

This file provides source code for My First PSoC Project example.

another LED with a software timing loop.

*
*
*
* The firmware blinks one LED at about 3.6Hz with a PWM, and blinks
*
*
*

*********************************************************************/

/******k****************************************************************

PWM Settings:

Input Clock
Enable
CompareOut
TerminalCountOut
Period

PulseWidth
CompareType
InterruptType
ClockSync

*
*
*
*
*
*
*
*
*
*
*
*
* InvertEnable
*

*

#include <m8c.h>
#include “PSoCAPI.h”

unsigned int 1i;

void main ()

{
PWM8 1 Start();
LED 1 Start();

= VC3 //VC3 = 24MHz/16/16/256 =366.2Hz

High
ROW 0 Output 3
None

= 100 Output period = (Period+1)* (1/Input
Clock) = 101/366.2 = .275sec or 3.6Hz

= 50
= Less Than Or Equal

Terminal Count
Sync to SysClk

= Normal

***********************************************************************/

// part specific constants and macros
// PSoC API definitions for all User Modules

// Variable used for delay

// Turn on the PWM to blink LED on PO_7
// Enable Software controlled LED on Pl 7

// The following loop controls the software LED connected to P1.7

while (1)
{

for (i=0;1i<60000;i++) {}

LED 1 Invert();//Switchthestateof SoftwareLED,
//if on turn it off,
//if off turn it on

} //End of while (1)

}//End of main
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3.1.2 ADC to LCD Project

This project demonstrates a 9-bit Delta Sigma ADC by measuring the voltage of the potentiometer
and displaying the result on the LCD. Connect the voltage potentiometer (VR) to the ADC input
PO_1. The program reads the 9-bit ADC result and prints it to the LCD.

3.1.2.1 Creating ADC to LCD Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 17, change the Name of the project to
Example_ADC_to_LCD.

2. In the User Modules window expand the ADCs folder, and then expand the DelSig subfolder.
Right click DS1128 and choose Place. A window opens with multiple options for the DelSig UM.
In this case the DS1128 configuration is used. Scroll down in the window to verify that this is the
case.

Figure 3-12. Select Multi User Module Window

ﬁSelect Multi User Module 2=l
[~
Rl ey e l;mﬂ_[
o T ,_'—i —> T ez = 10-bit Resolution, polled-data, 2nd-
Ds264 w2 '--J;_' = Order, 64X Oversample Rate
I — =
© 9-bit Resolution, polled-data, 1st-Crder,
D51128 128¥ Oversample Rate
wmens i I ""1
s —T f—' P _'—m %; T e e 12-bit Resolution, polled-data, 2nd-
DS2128  w{IT < '--4;_' = Order, 128X Cversample Rate
= H 1 E =
<
FErint... | Ok I LCancel |
4
3. Click OK.
4. Verify that the DelSig_1 UM is placed in ASC10.
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5. In the User Modules window expand the Amplifiers window. Right click PGA, select place.
Ensure that the PGA is placed in ACBO00.

Port_0_2

Port_0_6

Port_0_7

<

Port_2 0
loart 2 2

Port_0_1

b Comparator 0

6. Inthe User Modules window expand Misc Digital, Right click LCD and click place.

7. Double click PGA_1 and configure the properties to match this figure.

AnalogColurmn_[nputhd Li=_0

x|

ihztance

PGA_T
Ilzer Module PGEA
Werzion 32
Gain 1.000
[rput
Reference AGHD
AnalogBus Dizable

Mame

Indicates the name uzed to identify thiz Uzer Module
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8. Doubile click DelSig_1 and configure the properties to match this figure.

I
DelSig_T
IJzer Module DelSig
Werzion 1.2
D ataFormat Inzigned
Data Clock. W1
ClockPhase Marmal
Pozlnput ACEOOD
Meglnput ACEOOD
MeglnputG ain Dizconnected
Prabd Output Maone
Pulzetfidth 1
Hame
Indicates the name uzed to identify thiz Uzer Module
ingtance

9. Double click LCD_1 and configure the properties to match this figure.

xl
LCD_1
IJzer Module LCD
Werzion 1.5
LCOPort Port_2
BarGraph Dizable
Hame
!ndicates the name wuzed to identify this User Module
Instance
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10.Configure the Global Resources to match the following figure.

x|
Fower Setting [ Voo / S RS NI ok ;I
CPU_Clock Spellk/2
32K_Select Internal
FLL_Mode Dizable
Sleep_Timer A12_Hz
W= SpelClk /M 12
WC2=YC1 M 16
WC3 Source W2
W3 Divider 256
SysClk Source Internal
SyzClk"2 Dizable ez
Analog Power SC On/Ref High
Ref Mux [Wdd/2)+/-[vdd/2)
AGndBypazs Dizable
Op-Amp Bias High
A_Buff_Power Loy

SwitchiodePump OFF

Trip Yoltage [LWD [SMF 4.81% [5.00]
LD ThrottleB ack Dizable

Y atchdog Enable Dizable

Power Setting [ Yoo £ SysClk freq ]

Selects the nominal operation voltage and System Clock [SysClk]
zource, from which many internal clocks W1, %2, %3, and CPU clo...

11. Ensure that AnalogColumn_InputMUX_0 is connected to Port_0_1. If it is not configured for
this port, double click the MUX and choose Port_0_1.

—;

:

AnalogCoumn_InpuiVUx_0 i

ort_0_1
Port_0 3

Port_0 &
| ~ Port_0 7 (ﬁ\l
|1—>_ [, ACBOOQ L_jj‘ =
-1~ PGA_1
ASC10 2
DelSig_1 ju
e
E
3
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12.Ensure that AnalogColumn_Clock_0, is connected to VCA1. If it is not, double click the MUX and
chose VC1.

Port_0_1

gColumn_Clock_0

e

AnalogClock_0_Select |
ApnalogClock_1_Select

ASC10

DelSig_1

ADC
sqlnput

» Comparator 0

13.0pen your main.c file and copy the example code located in section 3.1.2.2 on page 31 to the
existing main.c.

14.Save the project.
15.Build the project. Build — Generate/Build 'Example_ADC_to_LCD' Project.
16.Disconnect power to the board.
17.Configure the DVK bread board SW3 to 5V.
18.Configure the DVK bread board using the included jumper wires:
o PO_1toVR
19.Reapply power to the board.

20.Use PSoC Designer as described in Programming My First PSoC Project on page 11 to program
the device.

21.After programming the device, press the reset button and vary the pot to see the results on the
LCD.

22.Save and close the project.

30 CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. **

Downloaded from Elcodis.com electronic components distributor [+] Feedback


http://elcodis.com/parts/842141/CY8CKIT-001.html

o=

3.1.2.2

' CYPRESS

PERFORM

main.c

/*******************************************************************************

File Name: main.c

*
*
* Description:

* This file provides source code for the ADC to LCD example project. The

* firmware takes a voltage output from a potentiometer and displays the raw
* counts on an LCD.

*

*

R R I b S b S S b I b S b I S 2h b Sb R S b b db e Sh b S S S SR e S b I Sb S b S b I S b S S b S b b S b b Sb 2 S b b S b b S db b Sb b S b 2 2b 4

/******************************************************************************

* PGA Settings: (The PGA buffers the potentiometer voltage on PO.1 into the *
ADC)

Gain =1
Input AnalogColumn InputMUX 0 (PO.1)
Reference = AGND

AnalogBus = Disable
*******************************************************************************/

* % X % X

/******************************************************************************
* LCD Settings:

* LCDPort = Port 2

* BarGraph = Disable

*******************************************************************************/

/******************************************************************************

* DelSig Settings:

* The ADC can read full range values from 0-5V, if the Ref Mux setting is

* selected as (Vdd/2)+/- (Vdd/2) and vdd = 5V. The ADC is configured for a
* resolution of 9 bits, this is achieved by selecting the appropriate

* configuration when placing the UM.

*

* DataFormat = Unsigned

* DataClock = VC1 // VCl = 24MHz/12 = 2MHz

* ClockPhase = Normal

* PosInput = ACBOO (PGA 1)

* NegInput = ACBO0O *Note, this parameter is unused

* NegInputGain = Disconnected

* PWM Output = None

* PulseWidth =1 *Note, this parameter is unused
*******************************************************************************/

#include <m8c.h> // part specific constants and macros
#include “PSoCAPI.h” // PSoC API definitions for all User Modules

unsigned int wADCResult; // Holds the integer ADC result

void main ()
{
PGA 1 Start(PGA 1 HIGHPOWER);//Initialize the PGA, PGA used to buffer
//input from the VR on P0.1 to the ADC

DelSig 1 Start(DelSig 1 HIGHPOWER); //Initialize the ADC
LCD 1 Start(); //Initialize the LCD
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LCD_1 Position(0,0); //Set the LCD to (Row=0,Column=0)

LCD 1 PrCString(“V Count: “);

DelSig 1 StartAD(); //Start gathering conversions from the ADC
M8C_EnableGInt;//Enable Global interrupts

//This loop waits for a valid ADC result, and then displays it on the LCD

while (1)
{
while (! (DelSig 1 fIsDataAvailable())); //Wait for ADC data to be ready
wADCResult=DelSig 1 wGetDataClearFlag();//Store result from ADC
LCD_1 Position(0,9); //Set LCD to (Row=0, Column=9)
LCD 1 PrHexInt (wADCResult) ; //Print ADC result on LCD

}//End of while (1)

}//End of main
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This project demonstrates sine wave generation by using an 6-bit DAC. The sine wave period is
based on the current value of the ADC. The firmware reads the voltage output by the DVK board
potentiometer and displays the raw counts on the DVK board character LCD display similarly to
those shown in the previous project. An 6-bit DAC outputs a table generated sine wave at a
frequency proportional to the ADC count. The frequency is in the approximate range of 15 Hz to
350 Hz and outputs to an LED. A 38400 BAUD UART outputs the current ADC count as ASCII

formatted into a hexadecimal number.

3.1.3.1 Creating ADC to LCD with DAC and UART Project

1. Follow steps 1 to 10 in section 3.1.1.1 on page 17, change the Name of the project to
Example_ADC_to_LCD_with_DAC_and_UART.

2. In the User Modules window expand the ADCs folder, and then expand the DelSig subfolder.

right click DS232 and choose place. A window appears with multiple options for the DelSig UM.
In this case the DS232 configuration is used. Scroll down in the window for verification.

Figure 3-13. Select Multi User Module Window

ﬁSelect Multi User Module 2=l
sample rate, Liecimanon rates greater of 32 and bd reguire a single digital M=ol blodck; nigher decimation rates A
reguire 2 digital PSoC blocks,
o &-bit Resolution, polled-data, 1st-Order,
DS132 32% Oversample Rate
50 PSat Back. :':T mmmg‘i
@ i T+ P ,_'—m T == 8-bit Resolution, polled-data, 2nd-Crder,
DS232 Ml ¢ LR T = 32X Oversample Rate
el | ] i
b A | |£‘m s
o 7.5-bit Resolution, polled-data, 1st-
DS164 Order, 64x Cversample Rate <
Frint... | Ok I LCancel |
4
3. Click OK.
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4. Verify that the UM is placed in ASC10.
5.

In the User Modules window expand the Amplifiers window. Right click PGA, select place.
Ensure that the PGA is placed in ACB00.

il

» Comparator 0

6. In the User Modules window expand Misc Digital, right click LCD, and click place.

7. In the User Modules window expand Counters, right click Counter8, and select place.
Complete this step twice to place two Counter8s.

8. In the User Modules window expand Digital Comm, right click TX8, and click place.
9. In the User Modules window expand DACs, right click DAC6, and click place.
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10.Move the UMs so that they match the configuration shown in this figure.

Counter8_1

p» Counter8_2

LI
s
[t
Lok
Crr
[CrT
(eas
[y 3
[
T
R
e
s
[ET I
[rns
o
LEXI™TR
=
LB
(PO
P |
LEXI TR
X TN
iy
[ET I
CrE
CET
s g
ET I
[ET I
LR
[SEETE
iz
Ay o
[ar
CEO
LB LT
riar ]
LTI
(i
s 3
[t
T
s 4
LTI
e
I
[SE
I
L
Ll
mias 3
[SETIS
oy
I
s 8
s
I
EL I

1]
TR [

TX8_1

Pank LLIE
= = PGA_1
pans s 3
T
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P
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11.Double click on DelSig_1 and configure it to match this figure.

Properties - DelSig_1

el

DelSig_T
IJzer Module DelSig
Werzion 1.2
D ataFormat Inzigned
Data Clock WC2
ClockPhaze Mormal
Pozlnput ACEOOD
Meglnput ACEOOD
Meglnput ain Dizconnected
Pt Output Maone
Pulzeiwfidth 1

Hame
Indicates the name uzed to identify thiz Uzer Module
ingtance

12.Double click PGA_1 and configure it to match this figure.

l
PGA_1
I zer Module FEA
Werzion 32
G ain 1.000
[t AnalogColumn_|nputhd U_0
Reference AGMD
AnalogBuz Dizable
Hame
!ndicates the name wzed to identify this Lzer Module
Instance

13.Double click DAC6_1 and configure it to match this figure.

Properties - DACE_1

e

DACE_1

IJzer Module DaCE

Werzion 4.3

AnalogB uz AnalogOutBus_1

ClockPhase Marrnal

D ataF ormat OffzetBinary
Hame
!ndicates the name wzed to identify this Lzer Module
Instance
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14.Double click LCD_1 and configure it to match this figure.

Properties - LCD_1

LCD_1

x|

dzer Module LCD

Werzion 1.5

LCOPort Port_2

BarGraph Enable
Hame

Indicates the name uzed ta identify thiz Uzer Module
inztance

15.Double click on Counter8_1 and configure it to match this following figure.

Properties - Counterg_1

Counterd_t

CompareT ype
[ntermiptT ype
[rvertE nable

Ilzer Module Counterd
Werzion 258

Clock W2
ClockSync Sy o SysCll
Enable High
Comparedut MHone

T ermninalCount 0 ut MHone

Period 255
Compareyalue 1]

Lezz Than Or Equal
Terminal Count
Marmal

x|

Mame

Indicates the name wsed to identify thiz Uzer Module
ihztance

16.Double click Counter8_2 and configure it to match this figure.

Properties - Counkter8_2

Counterd_2

Comparetalue
CompareType
[ntermuptT ype
IrvvertEnable

Idzer bodule Counterd
"Werzion 258

Clock W3

ClockSyne Sync to SysClk
Enable High
CompareQut MHone

T erminalZountCut Fow_2 Output_1
Period aa

1]

Lezs Than Or Equal
Terminal Count
Mormal

x|

Hame

inztance

Indicates the name uzed ta identify thiz Uzer Module
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17.Double click TX8_1 and configure it to match this figure.

I
T*E 1
Jzer Module T3
Werzion 33
Clock. Row_2_COutput_T1
Cutput Row_2_ Output_0
T Interrupt Mode THComplete
ClockSync Sync to SypsClk
Data Clock Out Mone
Hame
Indicates the name uzed to identify thiz Uzer Module
ingtance

18.Double click RO2[0] LUT, enable Row_2_Output_0_Drive_1 to connect GlobalOutEven_4.

Figure 3-14. Digital Interconnect Window

Digital Interconnect Row_2_Output_0

. GO0 , . GOE

RIZ[0]

ROZ] ]
ROZ[1]
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19.Double click GlobalOutEven_4. A window appears; in this window configure PIN for Port_0_4.

E R

BCO

ROO[O!

DEBO

DCBOZ

DCBEOS

ROO[1

ROO[2

ROO[3

LA

RI1(0]

RI[1]

.__..____..__.
4
—
G}

L

Glo

Pin
|nterconnect

Part_0_4

T
5
r

ak

Cancel

DB

ROZ[0]

ROZ[1]

ROZ[2]

ROZ[3)

20.Click OK to continue.
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21.Click AnalogOutBuf_1 and configure it for Port_0_5.

I = =
::. al ]—:‘: %:? r‘;__ T AcEat r.'__l Tl AcEa2 L_f__l ;
=
:E‘Eo‘ Fm)
V @AnalogOutBuf_v

camaraice )

v

Lompana|

U=
E

CPLL_3D K

IDFF

22 Verify that AnalogColumn_InputMUX_0 is connected to Port_0_1. If it is not configured for this

port, double click the MUX and choose Port_0_1.

\____/

AnalogColumn_InputhMUX_0

-
£ CYPRESS

PERFORM

DelSig 1

Comparator 0
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23.Verify that AnalogColumn_Clock_0, is connected to VC2. If it is not, double click the MUX and

chose VC2.

olumn_Clock_0

ACBOO [
FGA_1

lock_0_Select
lock_1_Select

GAIN

Input

AnalogBus|

AGNQ_

ASC10
DelSig_1

Comparator 0

AnalogQolumn_Clock_0

AnalogClock_0_Select
AnalogClock_1_Select

r

24 .Configure Global Resources to match the following figure.

x|
Paoweer Setting [ Yoo A Syttt sk ;I
CPU_Clack, SyzClks2
32K _Select |nkernal
PLL_MMode Dizable
Sleep_Timer 12 Hz
WC1=SpsClk/M 16
WC2=VC1/MN G
W3 Source SysClk
W3 Divider 2
SysClk Source Intemnal
SyzClk"2 Dizable Mo
Analog Power SC On/Ref High
Ref kMux [ dd/ 2]+ [vddd2)
AGndBypazs Dizable
Op-Amp Bias High
A_Buff_Power Lo
SwitchiodePump OFF
Trip Yoltage [LYD [SMP) 4.81% [5.000)
LD T hrottleB ack, Dizable
YW atchdog Enable Dizable
Power Setting [ Yoo £ SysClk freq ]
Selects the nominal operation vaoltage and System Clock [SyzClk)
gourze, from which many internal clocks V1,42, %3, and CPU cla...
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25.0pen your main.c file and copy the example code located in section 3.1.3.2 on page 43 to the
existing main.c.

26.0pen your Counter8_1INT.asm file in Files — lib — Library Source Files. Copy the example
code located in section 3.1.3.3 on page 46 to the existing Counter8_1INT.asm.

27.Save the project.
28.To Build the project, click Build — Generate/Build
'Example_ADC_to_LCD_with_DAC_and_UART' Project.
29.Disconnect power to the board.
30.Configure the DVK bread board SW3 to 5V.
31.Configure the DVK bread board using the included jumper wires as follows:
o PO_1toVR
o P0_4toTx
a PO_5 to Scope
32.Connect a serial cable to the PC and the DVK board.
33.0n the DVK board, verify that R§232_PWR(J10) is jumpered to ON.
34.Reapply power to the board.
35.Use a terminal application such as TeraTerm or HyperTerminal with these setup parameters.
o Baud Rate: 38400
o Data: 8-bit
o Parity: none
a Stop: 1bit
o Flow Control: none

36.Use PSoC Designer as described in Programming My First PSoC Project on page 11 to program
the device.

37.After programming the device, press Reset and vary the pot to see the result on the LCD as well
as in the terminal application. View the DAC output on a scope or with an LED.

38.Save and close the project.
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main.c

/*******************************************************************************

*

* ok X ok ok X %

File Name: main.c
Description:

This file provides source code for the ADC to LCD with DAC and UART example
project. The firmware takes a voltage output from a potentiometer and
displays the ADC raw count on an LCD. The raw count is also transmitted
serially. The raw count also determines the clock divider value of the clock
driving the DAC update rate.

/**********************************k********************************************

*
*
*
*
*
*
*

PGA 1 Settings: (The PGA buffers the potentiometer voltage on PO.1 into the ADC)

Gain =1

Input = AnalogColumn InputMUX O (PO.1)
Reference = AGND

AnalogBus = Disable

*****‘k*‘k*‘k*********************************************************************/

/******************************************************************************

*

*

*

*

LCD 1 Settings:
LCDPort = Port 2
BarGraph = Disable

*****‘k*‘k*‘k*********************************************************************/

/******************************************************************************

*

0% ok ok X ok o X 3k X % ok X %

DelSig 1 Settings:

The ADC can read full range values from 0-5V, if the Ref Mux setting is
selected as (vVdd/2)+/- (Vdd/2) and Vvdd = 5V. The ADC is configured for a
resolution of 8 bits, this is achieved by selecting the appropriate
configuration when placing the UM.

DataFormat = Unsigned

DataClock = VC2 //VC2 = 24MHz/16/16 = 250kHz
ClockPhase = Normal

PosInput = ACBOO (PGA 1)

NegInput = ACBO0O *Note this parameter is not used
NegInputGain = Disconnected

PWM Output = None

PulseWidth = N/A *Note this parameter is not used

*********k**********************************************************************/

/*'k**‘k*‘k*‘k******************************************k***************************

*

£k o ok X ok ok X ok ok X ot
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Counter8 1 Settings:

The Counter8 1 controls the update rate of the DAC. The DAC is updated
during ever TerminalCount ISR. The frequency of the TerminalCount ISR is
determined by the Counter Input Clock divided by the (Period value +1).
The Period Value of the counter is changed by the ADC reading. Thus the
frequency of the TerminalCount ISR can range from 125kHz (Period Value=1)

to 977Hz (Period Value = 255)
Clock = VC2 // VC2 = 24MHz/16/16 = 250kHz
ClockSync = Sync to SysClk
Enable = High
CompareOut = None
TerminalCountOut = None
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* Period = 255 *Note this parameter is updated in the
* main loop

* CompareValue = 0 *Note this parameter is not used

* CompareType = Less Than or Equal

* InterruptType = Terminal Count

* InvertEnable = Normal

*

*******************************************************************************/

/******************************************************************************

* Counter8 2 Settings:

* The Counter8 1 provides a clock to the TX8 UM to achieved a desired baud
* rate. For this project the desired baud rate is 38400. The TX8 UM

* derives the baud rate by dividing its input clock by 8. Thus the input
* clock to the TX8 needs to be around 307.2kHz to achieve a baud rate of
* 38400. The Counter8 1 UM provides this clock by dividing VC3 (12MHz) by
* 39 to get 307.7kHz.

*

* Clock = VC3 //VC3 = 24MHz/2 = 12MHz

* ClockSync = Sync to SysClk

* Enable = High

* CompareOut = None

* TerminalCountOut = Row_ 2 Output 1

* Period = 38

* CompareValue = 0*Note this parameter is not used

* CompareType = Less Than or Equal

* InterruptType = Terminal Count

* InvertEnable = Normal

*

*******************************************************************************/

/*********k*********************************************************************

* TX8 1 Settings:

* The TX8 UM provides serial communication of the ADC data to another
* device or PC. The TX8 UM send data out at a baud rate of 38400. This
* baud rate is derived by dividing the UM's input clock by 8.

*

* Clock = Row_2 Output 1 (From Counter8 1)

* Output = Row_2 Output 0

* Tx Interrupt Mode = TXComplete

* ClockSync = Sync to SysClk

* Data Clock Out = None

****k***************************************************************************/

/'k******‘k*‘k********************************************************************

* DACG6 Settings:

The DAC6 outputs a sine wave on P0.5. The shape of the sine wave is
determined by a 64 element lookup table found in SINtable.asm. The=
update rate of the DAC6 is determined by the Counter8 terminal count ISR.
The frequency of the DAC output equals the Counter8 Terminal Count
frequency divided by 64 (the number of elements in the table).

AnalogBus = AnalogOutBus 1
ClockPhase = Normal

*
*
*
*
*
*
*
*
* DataFormat = OffsetBinary
*

*

'k****‘k*‘k*‘k*************************k*******************************************/

#include <m8c.h> // part specific constants and macros
#include “PSoCAPI.h” // PSoC API definitions for all User Modules
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const BYTE SINtablel[]=

{
31, 33, 36, 39, 41, 44, 46, 49, 51, 53, 55, 56, 58, 59, 59,
60, 60, 60, 59, 59, 58, 56, 55, 53, 51, 49, 47, 44, 42, 39,
36, 33, 31, 28, 25, 22, 19, 16, 13, 11, 9, 7, 5, 3, 2, 1, O,
o, 0, 0, 1, 2, 3, 4, 6, 7, 10, 12, 14, 17, 20, 23, 26, 29

b

BYTE bADCvalue;//Variable for holding ADC result, and updating counter period

void main ()

{

Counter8 1 Start(); //Enable the counter used for DAC update rate

Counter8 1 EnablelInt(); //Enable DAC update interrupt

Counter8 2 Start(); //Enable counter for TX8 clock rate divider

TX8 1 Start(TX8 1 PARITY NONE); //Start the TX8 UM with no parity (baud rate
// = 38400)

PGA 1 Start (PGA 1 HIGHPOWER) ; //Enable to PGA to buffer signal from VR to
// ADC

DAC6 1 Start (DAC6 1 HIGHPOWER) ; //Start the DAC

DelSig 1 Start(DelSig 1 HIGHPOWER);//Start the ADC

DelSig 1 StartAD(); //Start reading values on the ADC

LCD_1 Start(); //Start the character LCD

M8C EnableGInt; // Enable Global Interrupts

while (1)

{
/* Step 1: Get BYTE data from the ADC
Step 2: Write BYTE data from ADC to the counter in order to change the
DAC update rate
Step 3: Move the LCD cursor back to the beginning and display new ADC data
Step 4: Write ADC data out the TX port, and then send a return
*/
if (DelSig 1 fIsDataAvailable())//Is new data available from the ADC?
{

bADCvalue = DelSig 1 bGetDataClearFlag(); //Get new data from ADC
Counter8_l_WritePeriod(bADCvalue);//Update DAC update rate counter
LCD_1 Position(0,0);//Move LCD (row=0,column=0)

LCD_1 PrHexByte (bADCvalue); //Print ADC result to LCD
TX8 1 PutSHexByte (bADCvalue); //Write LCD result out TX8 to PC
TX8 1 PutCRLF(); //Send a return character

}
} //end of while (1)

}  //End of Main
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3.1.3.3 Counter8 _1INT.asm

,-,-******‘k*‘k********************************************************************

,-,-****‘k*‘k*‘k********************************************************************

;; FILENAME: Counter8 1INT.asm
;3 Version: 2.5, Updated on 2009/3/31 at 12:2:49
;7 Generated by PSoC Designer 5.0.423.0

;7 DESCRIPTION: Counter8 Interrupt Service Routine

;7 Copyright (c) Cypress MicroSystems 2000-2004. All Rights Reserved.

;;*****************************************************************************

;;*****************************************************************************

include “m8c.inc”
include “memory.inc”
include “Counter8 1.inc”

export  Counter8 1 ISR

AREA InterruptRAM (RAM,REL, CON)

;@PSoC UserCode INIT@ (Do not change this line.)

export bTablePos// Stores last table position index
export bTablePos

; Variable Allocation

area bss (RAM)
bTablePos:blk 1
_bTablePos:

;@PSoC UserCode END@ (Do not change this line.)

AREA UserModules (ROM, REL)
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; FUNCTION NAME: Counter8 1 ISR

;  DESCRIPTION: Unless modified, this implements only a null handler stub.

_Counter8 1 ISR:

;@PSoC _UserCode BODYQ@ (Do not change this line.)

; NOTE: interrupt service routines must preserve
; the values of the A and X CPU registers.

push A

push X

dec [bTablePos] ;Go to the next element in the table

mov A, [bTablePos]

jnz SINlookup ;If we are at the end go back to the beginning

mov [bTablePos], 64

SINlookup:
index _SINtable;Get the value in the SINtable pointed to by [bTablePos]
lcall DAC6 1 WriteBlind;Write value from SINtable (stored in A) to the DAC

pop X
pop A

;@PSoC UserCode END@ (Do not change this line.)

reti

; end of file Counter8 1INT.asm
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CY8C38 Family Processor Module Example Projects

My First PSoC Project

=
£ CYPRESS

PERFORM

This project demonstrates basic hardware and software functionality with the PSoC3 device. It
flashes two LEDs independently, one using hardware, the other with software. The hardware LED
uses a hardware enabled digital port and a PWM to generate a duty cycle and flash the LED. The
software LED uses a software enabled digital port and a simple delay in the main.c to flash the LED

at a known rate.

This example project uses these components:

m Digital Port (Component Catalog — System — Digital Port)
PWM (Component Catalog — Digital Functions — PWM)
Clock (Component Catalog — System — Clock)

Logic Low

Logic High

Creating My First PSoC Project
1. Open PSoC Creator.

2. Create a new project by clicking Create New Project... in the Start Page of PSoC Creator.
3. In the New Project window, select the Empty PSoC3 Design template and name the project

Ex1_LED_with_PWM.

4. In Location, type the path where you want to save the project, or click the E button and

navigate to the appropriate directory.

Figure 3-15. New Project Window

MNew Project

Design [ Other 4 b

| .“P-Sl.:ll: Creator Installed Templates

EIEmpt_l,J FSolC3 Design 5‘ Empty PSoCh Design

Creates a P3oC3, 8 hit, design praject
Narme: [Ex1_LED_with_PwM

Locatiar: [CAPsaC D

Advanced

0K ] l Cancel ]

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file

within PSoC Creator.
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Figure 3-16. Ex1_LED_with_PWM

# [x1_LED_with_ PWM - PSoC Creator 1.0 [C:APSoCAEx1 LED with PWMAEX1 LED with PWM.cydsn\TopDesign\TopDesign.cysch]

Ele Edit Mew Debug Project Buld Tools  Window  Help
HNaE-Hda 8 85X 4 _ il - Debug - DPBOS1-Keil Gereric e
Microsoft Sans Serif ~ 10 - B I U g = A- -L_f - - e S B 42 ShoS db Sg = 5
Wori(space Explarer - 0% Start Page TnpDesign.tysch‘] - d b X Componant Catalog (‘5‘6.com... P
Im m—— LY
L] \Workspi:nce Ex1_LED_W|lh__PWM [1 pro 3 é&
= 5] Project 'Ex1_LED_with_PwWM'[l D B
=12 Header Files _E! I Cypress I
ﬂ A o BGF g Eypi:ssllinmpnnant Catalog ~
EHZ) Sounce Files o é,. - %Qa}:gc
- o -
! €] main.c = (|18 “.[%] Deka SigmasDC [v
P Ex1_LED_with_PwM.cydwr % @ =88 Amplifiers
iﬂ' TopDesign.cysch = O 9] Irverting PGA [w1.1(
; #| Opémp
O (9] PGAL0]
Sl o] TIA [v1.10)
- 1] &nalog Mux [Sequencir
F ] Analog Mus [v1.10]
T (2] Analog irtual Mug
1 [¢] Comparator
& Page 1 Al g DAC
Qubpuk 23X 9] Cument DAC [B-bit) [

3.2.1.2 Placing and Configuring the PWM

1. Drag-and-drop the PWM component (Component Catalog — Digital - Functions — PWM) to-
workspace.
2. Double click the PWM_1 component in the schematic to open the configuration window.
3. Configure the PWM in this manner:
Configure Tab
o Name: PWM
o Resolution: 8-Bit
PWM Mode: One Output
Period: 100
CMP Value 1: 50
CMP Value Type 1: Less or Equal

a
a
a
a

Figure 3-17. PWM Component Configuration

Configure ‘PWM

Marme:

" Configure [ Advanced | Built-in 4 b

0 #4100

O 16-Bit

Resolution:

P Mode:

Period: 100 % | Period = UNKNOWN SOURCE FREQ
CMPWalue1: (50 F

CHP Type 1:

e
Cancel
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Advanced Tab
o Enable Mode: Hardware Only
a Interrupt On Terminal Count Event: Select

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.2.1.3  Placing and Configuring the Digital Port Hardware

1. Drag-and-drop the Digital Port component (Component Catalog — System — Digital Port).
2. Double click the dPort_1 component in the schematic to open the configuration window.
3. Configure the digital port:

Basic Tab

a Name: PWM_OUT

a AccessMode: PortAccessMode HW

a Direction: PortDirection_Output

o Width: 1

Figure 3-18. PWM_OUT Component Configuration

Configure ‘cy_digital port®

M arne:

_Basic | Pins | Builtin qr
Paramneter Type Walue

Accesshtode Portdccesstode | Portdccesstode Hw ~
Contiguous boal true

Diirection PaortDirection PortDirection_Output

PawerlnResetState PortPORState PortPORState_InDizabledOutHiE

StandardLogic PortStandardLogic | PortStandardLogic_ CkOS

Uselntermipt biool falze

Whiclth Lint?) 1 b

Parameter Information

Pins Tab
a Pin Mode: CMOS_Out
o Leave remaining parameters set to their default values
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Figure 3-19. Pins - PWM_OUT Component Configuration

Configure ‘cy_digital port’

Name:  |Pwb_OUT |

Basic /" Pins | Builk-in q bk

Fifn Mumber Aliaz Fin Mode Slew Rate Interrupt Mode
Ch05_0Out PortSlewRate_Fast | -

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.2.1.4  Placing and Configuring the Software Digital Port

1. Drag-and-drop the Digital Port component (Component Catalog — System — Digital Port).
2. Double click the dPort_1 component in the schematic to open the configuration window.
3. Configure the digital port:
Basic Tab
Name: LED
AccessMode: PortAccessMode SW
Direction: PortDirection_Output
Width: 1

Figure 3-20. LED Component Configuration

[ R |

Configure ‘cy_digital port'

Mame: LED) |
Basic | Pins | Buit-in q Pk

FParameter Type Walue

AcceszsMode Portbccesstaode | PortbccessMode Shw

Contiguaus baal true

Direction FortDirection PortDirection_Output L

Power0nRezetState PortPOR State PortPOR State_lnDisabledOutHiE 1

Standardlogic PartStandardLogic | PortStandardlogic CMOS |

Uselnterrupt buaol falze

Wdiclth HintR 1 i

Parameter |nformation
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Pins Tab
a Pin Mode: CMOS_Out
a Leave remaining parameters to default

Figure 3-21. Pins - LED Component Configuration

Configure ‘cy_digital port®

I ame: | LED |

4P

Basic .~ Pins | Built-in

Fin Mumnber Aliag Fin Mode Slew Rate Interrupt Mode

ChOS_Cut PortSlewR ate_Fast | -

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.2.1.5 Connecting the Components Together

1.
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Using the Wire Tool °l., connect pwm (in the PWM component) to o on the digital port
(PWM_OUT).

Connect a Logic High component (Component Catalog — Digital Logic — Logic High) to the
enable on the PWM

Connect a Logic Low component (Component Catalog — Digital Logic — Logic Low) to the
reset on the PWM

Connect a Logic High component (Component Catalog — Digital Logic — Logic High) to the
oe on the digital port (PWM_OUT)

Connect a Clock component (Component Catalog — System — Clock) to the clock on the
PWM.

Double click the Clock component to configure.

. Configure the clock:

Configure Clock Tab

o Name: PWMclock

a Source: ILO (1.000 kHz)

a Select Divider and set the value as 10
a Leave remaining parameters to default
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Figure 3-22. Clock Component Configuration

Configure 'cy_clock’

Mame: |F'WMc:Inckl

APl Generated: ‘ez
Uses Clock Tree Resource: “es

Source Clock Info
Mame: |LO
Enabled: “es
Frequency: 1.000kHz
Accuracy: 20

8. When complete the schematic looks like Figure 3-23.

Figure 3-23. Connected Components

PWM
F2WVM PWM -OUT
[1}{enable (ED
tci=l oe
ILO/ 10 —
clock width =1
reset interrupti=l
8-bit

3.2.1.6 Configuring the Pins

_/m  advanced | Builkin 1k
Clock Type: (3 Mew {3 Existing
Source: ||LD {000 bz vi
Specify: () Frequency

(&) Divider m &
Summary

Sample Projects

1. From the Workspace Explorer, double click the Ex1_LED with PWM.cydwr file (see

Figure 3-24 on page 54).
2. Click the Pins tab.
Select pin P1[6] for PWM_OUT.
4. Select pin P1[7] for LED.

w
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Figure 3-24. Set P1[6] to PWM_OUT

sace Explorer (1 project)

X

| Project 'Ex1_LED_with_PwM"[C
125 Generated_Source
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Creating the main.c File

1. From the Workspace Explorer double click the main.c file

2. Use this code to replace the contents of the main.c file. (A soft copy of the main.c file is embed-
ded in this PDF under “Attachments.”)

main.c
#include <device.h>

#define MS DELAY 167u /* For delay, about 167ms */

/*******************************************************************************
* Function Name: main
khkkhkhkhkhkhkhkhAhkhkhhkhAhhhhkhkhhhhhrhhhkhhhhhkhhhhkhhhhhkhhhhkhrhhkhhhkhhkhkhhrhkhdhhkhhkkhhkrhkkhkkhhhhkkhhkhrrhkhhxkhk
*

Summary:

The main function initializes the PWM and starts the PWM clock which

will blink LED1 at about once a second. Then the main loop is entered

which delays enough for LED2 to blink at a quicker rate than LEDI.

Parameters:
void

*
*
*
*
*
*
*
*
* Return:
*  void

*

*

***********************************************************************/

vold main (void)
{
uint8 ledState = 0x00; /* Initially set LED to off */

PliMclock_Enable(); /* Start the clock */
PWM_Start(); /* Enable PWM */

/* Following loop does software blinking of LED connected to P0.1 */
while (1)
{

CyDelay (MS_DELAY) ; /* Have software loop blink control */
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ledState "= 0x01lu; /* Toggle LED setting between low and high */
LED Write(ledState); /* Set the LED */

/* [] END OF FILE */

3. From the Build menu, select Build Ex1_LED_with_PWM.

4. PSoC Creator builds the project and displays the comments in the Output dialog box. When you
see the message “Build Succeeded” the build is complete.

3.2.1.8 Configuring and Programming the PSoC Development Board

1. Disconnect the power to the board.
2. Configure the DVK bread board SW3 to 3.3V.

3. Configure the following on the PSoC Development Board's prototyping area using the included
jumper wires

o P1[6] to LED1
o P1[7] to LED2
4. Apply power to the board.
5. Use PSoC Creator as described in Programming a Device on page 15 to program the device.

6. After programming the device, press the Reset button on the PSoC Development Board. The
PWM causes the LED1 to blink at approximately 1 Hz due to PSoC Creator's PWM component
and LED2 blinks at a slower rate using a software timing loop to toggle the LED.

7. Save and close the project.

3.2.2 ADC to LCD Project

This project demonstrates the Delta Sigma ADC by measuring the voltage of the potentiometer on
the board and displays the result on the Character LCD of the PSoC Development Board.

The ADC is clocked by the internal clock of 3 MHz and the sampling rate is set to 10,000 sps. Con-
nect the voltage potentiometer (labeled “VR” on the PSoC Development Board) to the ADC input
(programmed to PO[7] for this example). The program reads the ADC result and prints it to the LCD.

The instructions that follow assume that the user has completed My First PSoC Project and there-
fore has a basic understanding of the PSoC Creator software environment.

This example project uses these components:

m Delta Sigma ADC (Component Catalog —+ Analog - ADC — Delta Sigma ADC)
m Character LCD (Component Catalog — Display — Character LCD)

m Analog Port (Component Catalog —» System — Analog Port)

3.2.2.1 Creating ADC to LCD Project

1. Open PSoC Creator.
2. Create a new project by clicking Create New Project... in the Start Page of PSoC Creator.

3. In the New Project window, select the Empty PSoC3 Design template and Name the project
Ex2_ADC_to_LCD.

4. In Location, type the path where you want to save the project, or click [:| and navigate to the
appropriate directory.
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5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.

3.2.2.2 Placing and Configuring Delta Sigma ADC
1. Drag and drop the Delta Sigma ADC component (Component Catalog — Analog - ADC —
Delta Sigma ADC)
2. Double click the ADC_DelSig_1 component in the schematic to open the configuration window.
3. Configure the digital port in this manner:
Configure Tab
Name: ADC
Power: Medium Power
Conversion Mode: Fast Filter
Resolution: 9
Conversion Rate: 10000
Input Range: 0.0 to 2.048V (Single Ended) 0 to 2*Vref
Input Buffer Gain: 1
Reference: Internal Ref
Clock Source: Internal
Start of Conversion: Software

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

o s e I |

Figure 3-25. ADC Component Configuration
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3.2.2.3 Placing and Configuring the Analog Port
1. Drag-and-drop the Analog Port component (Component Catalog — System — Analog Port).
2. Double click on the aPort_1 component in the schematic to open the configuration window.
3. Configure the digital port in this manner:
Basic Tab
o Name: POT
o Width: 1

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-26. Analog Port Component Configuration
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Width kg |1

Parameter Infarmation

3.2.2.4 Placing and Configuring Character LCD
1. Drag-and-drop the Character LCD component (Component Catalog — Display — Character
LCD)
2. Double click the LCD_Char_1 component in the schematic to open the configuration window.
3. Configure the digital port:
a Name: CharLCD
o LCD Custom Character Set: None
a Include ASCII to Number Conversion Routines: Check box

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-27. Configure CharLCD
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3.2.2.5 Connecting the Components Together
1. When complete the schematic looks like Figure 3-28.

Figure 3-28. Connected Components

T ADC CharLCD
' L ADC DelSig Character LCD
[ [
] T
[

EOCE

9 Bit Resclution

3.2.2.6 Configuring the Pins

1. From the Workspace Explorer, double click the Ex2 ADC to LCD.cydwr file.
2. Click the Pins tab.

3. Select pins P2[6:0] for CharLCD.

4. Select pin PO[7] for POT.
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Figure 3-29. Assign Pins
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Creating the main.c File

1. From the Workspace Explorer double click the main.c file

2. Use this code to replace the contents of the main.c file. (A soft copy of the main.c file is embed-

ded in this PDF under “Attachments.”)

main.c
#include <device.h>

void UpdateDisplay(uintl6é * voltageRawCount) ;
void TxHex (uint8 voltageRawCount) ;

/* Table of voltage values for DMA to send to the DAC. These values range
between 0x3D and Ox9F because these are the two points where the LED

is not visible and where the LED is saturated */
const uint8 voltageWavel[] =
{

0x3D, O0x3E, Ox3F,

0x40, Ox41, 0x42, 0x43, Ox44, 0x45, Ox46, 0x47,
0x4D, Ox4E, O0x4F,

0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x5D, Ox5E, O0x5F,

0x60, Ox61, 0x62, 0x63, Ox64, 0x65, O0x66, 0x67,
0x6D, 0x6E, Ox6F,

0x70, 0x71, 0x72, 0x73, O0x74, 0x75, 0x76, 0x77,
0x7D, 0x7E, 0x7F,

0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x8D, Ox8E, 0x8F,

0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x9D, 0x9E, O0x9F,
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0x9F, O0x9E, 0x9D, 0x9C, 0x9B, 0x9A, 0x99, 0x98, 0x97, 0x96, 0x95, 0x94, 0x93,
0x92, 0x91, 0x90,

Ox8F, O0x8E, 0x8D, 0x8C, 0x8B, 0x8A, 0x89, 0x88, 0x87, 0x86, 0x85, 0x84, 0x83,
0x82, 0x81, 0x80,

0x7F, Ox7E, 0x7D, 0x7C, 0x7B, O0x7A, 0x79, 0x78, 0x77, 0x76, 0x75, 0x74, 0x73,
0x72, 0x71, 0x70,

Ox6F, 0Ox6E, 0x6D, 0x6C, 0x6B, 0x6A, 0x69, 0x68, 0x67, 0x66, 0x65, 0x64, 0x63,
0x62, 0x61, 0x60,

0x5F, O0x5E,0x5D, 0x5C,0x5B, 0x5A, 0x59, 0x58, 0x57, 0x56, 0x55, 0x54, 0x53,
0x52, 0x51, 0x50,

0x4F, Ox4E, 0x4D, 0x4C, O0x4B, O0x4A, 0x49, 0x48, 0x47, Ox46, 0x45, 0x44, 0x43,
0x42, 0x41, 0x40,

0x3F, Ox3E, 0x3D
}i

/*******************************************************************************

* Function Name: main
P b I I I e i I I I I I e I b e b I I i b e I b I I b b I b b I b b b b b b b I b I e I b b I I b b I b b b i b b b I b b b i 4

*

* Summary:

* The main function initializes the ADC, LCD, VDAC, Analog Buffer, and UART.
* It also initializes DMA by allocating/configuring a DMA channel and

* Transaction Descriptor and also copies the voltage table address to the DAC
* address. In the main loop, it starts and waits for an ADC conversion, then
* it displays the ADC raw count to the LCD, transmits the raw count serially,
* and sets the DMA clock divider proportional to the raw count.

*

* Parameters:

*  void

*

* Return:

*  void

*

*

*****************************************************************************/

void main ()

{
uintl6 voltageRawCount;
uint8 myChannel, myTd;

ADC Start(); /* Configure and power up ADC */
CharLCD_Start(); /* Initialize and clear the LCD */

DAC Start(); /* Initializes VDAC8 with default values */
OpAmp_ Start(); /* Enable Analog Buffer and sets power level */
UART Start(); /* Enable UART */

CyDmacConfigure(); /* Set DMA configuration register */

/* Allocate and initialize a DMA channel to be used by the caller */
myChannel = DMA Dmalnitialize(l, /* Bursts are one byte each */
1, /* One request per burst */
0, /* Upper 16 bits of the source address are
zero */
0); /* Upper 16 bits of the destination address
are zero */

/* Allocate a Transaction Descriptor (TD) from the free list */
myTd = CyDmaTdAllocate();

CharLCD Position(0,0); /* Move the LCD cursor to Row 0, Column 0 */
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/* Print Label for the pot voltage raw count */
CharLCD PrintString("V Count: ");

CyDmaTdSetConfiguration (myTd, sizeof (voltageWave),
myTd, TD INC SRC_ADR ); /* Configure the TD */

/* Copy address of voltageWave to address of DAC. Set the lower 16 bits of */
/* the source and destination addresses for this TD */
CyDmaTdSetAddress (myTd, (uintl6) voltageWave, DAC viDAC8 D);

/* Associate TD with channel */
CyDmaChSetInitialTd (myChannel, myTd) ;

/* Enable DMA channel */
CyDmaChEnable (myChannel, 1);

/* Clock will make burst requests to the DMAC */
DMAclock Enable();

ADC_StartConvert(); /* Force ADC to initiate a conversion */

while (1)
{
ADC_IsEndConversion (ADC_WAIT FOR RESULT); /* Wait for end of conversion */
voltageRawCount = ADC GetResultl6(); /* Get conversion result */
/* ADC count errata workaround */

if (voltageRawCount == -1)
{

voltageRawCount = 0;

}

else

{
voltageRawCount /= 2;

}

UpdateDisplay (&voltageRawCount); /* Print the result to LCD */
TxHex (voltageRawCount); /* Transmit result to UART */

/* The LED blinking frequency is dependant on the Voltage raw count. With
a 3MHz clock the lowest divider (for raw count of 0) should be 1010

to blink at a very slow pace. The highest value is about 44,390

(193*230) to blink at a really fast pace */

DMAclock SetDivider (((voltageRawCount) * 193) + 1010);

/**‘k*‘k*‘k*‘k******************************************k****************************

* Function Name: UpdateDisplay
Ak hkhkhkhhkhkhkdhhhhk kb kb hkhkhhkhkhrhk bk kb hkhk bk hk bk hkhhkhk bk hkhk bk kb kb kb bk hk bk hkhk bk kb hkhkhkhkhkhkhk ok hkkhkhkhhkrkhkxkhx

* Summary:
* Print voltage raw count result to the LCD. Clears some characters if
* necessary. The voltageRawCount parameter is also updated for use in other
* functions.
*
* Parameters:
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voltageRawCount: Voltage raw count from ADC

*

*

* Return:
* void
*

*

******************************************************************************/

void UpdateDisplay (uintl6é * voltageRawCount)

{
CharLCD Position(0,9); /* Move the cursor to Row 0, Column 9 */
CharLCD PrintNumber (voltageRawCount[0]); /* Print the result */

if (voltageRawCount[0] < 10)

{
CharLCD Position(0,10); /* Move the cursor to Row 0, Column 10 */
CharLCD PrintString (" "); /* Clear last characters */

}
else if (voltageRawCount[0] < 100)

{
CharLCD Position(0,11); /* Move the cursor to Row 0, Column 11 */
CharLCD PrintString (" "); /* Clear last characters */

/*******************************************************************************

* Function Name: TxHex
Ak hkhkhkhkhkhkhhkhkhhkhhhkhhhkhhhkhhkhrhkhr kb bk hkhkrhkh bk kb dhkhkhkdk bk h kb dhkhkhrhkh bk hkhrhkhkhkhkhkhkhk ok khhhkkhkxxkx

*

Summary:
Convert voltage raw count to hex value and TX via UART.

Parameters:
voltageRawCount: The voltage raw counts being received from the ADC

Return:

*
*
*
*
*
*
*
* void
*

*

******************************************************************************/
void TxHex (uint8 voltageRawCount)

{
static char8 const hex[16] = "0123456789ABCDEF";

UART_ PutChar (hex[voltageRawCount>>4]); /* TX converted first nibble */

UART_PutChar (hex[voltageRawCount&0x0F]); /* TX converted second nibble */
UART PutStringConst ("h\r"); /* h for hexadecimal and carriage return */

/* [] END OF FILE */

3. From the Build menu, select Build Ex2_ADC_to_LCD. PSoC Creator builds the project and dis-
plays the comments in the Output dialog box. When you see the message “Build Succeeded” the
build is complete.

3.2.2.8 Configuring and Programming the PSoC Development Board

1. Disconnect power to the board.
2. Configure the DVK bread board SW3 to 3.3V.
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3. Using the jumper wires included, configure the PSoC Development Board's prototyping.

o PO[7]to VR

Verify that VR_PWR (J11) is jumpered to ON.

Apply power to the board.

Use PSoC Creator as described in Programming a Device on page 15 to program the device.

After programming the device, press the Reset button on the PSoC Development Board to see
the output of the ADC displayed on the LCD. Turning the potentiometer results in the LCD value
changing.

8. Save and close the project.

N o oA

3.2.3 ADC to UART with DAC
This project demonstrates sine wave generation by using an 8-bit DAC and DMA. The sine wave
period is based on the current value of the ADC value of the potentiometer.
The firmware reads the voltage output by the DVK board potentiometer and displays the raw counts
on the DVK board character LCD display similarly to that shown in the previous project. An 8-bit
DAC outputs a table generated sine wave to an LED using DMA at a frequency proportional to the
ADC count. A 9600 BAUD 8N1 UART outputs the current ADC count as ASCII formatted into a
hexadecimal number.
The instructions below assume that the user has completed My First PSoC Project and ADC to LCD
Project and therefore has a basic understanding of the PSoC Creator software environment.
This example project uses the following components:
m Delta Sigma ADC (Component Catalog — Analog —» ADC — Delta Sigma ADC)
m Voltage DAC (Component Catalog —» Analog — DAC — Voltage DAC)
m Analog Buffer (Component Catalog — Analog — Amplifiers — Analog Buffer)
m DMA (Component Catalog —» System — DMA)
m Character LCD (Component Catalog — Display — Character LCD)
m UART (Component Catalog - Communications — UART)
m Analog Port (Component Catalog — System — Analog Port)
m Digital Port (Component Catalog — System — Digital Port)
m Clock
m Logic Low
m Logic High
3.2.3.1 Creating ADC to UART with DAC Project
1. Open PSoC Creator.
2. Create a new project by clicking Create New Project... in the Start Page of PSoC Creator.
3. In the New Project window, select the Empty PSoC3 Design template and Name the project
Ex3_ADC_to_UART_with_DAC.
4. In Location, type the path where you want to save the project, or click D and navigate to the
appropriate directory.
5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.
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3.2.3.2 Placing and Configuring Delta Sigma ADC
1. Drag-and-drop the Delta Sigma ADC component (Component Catalog — Analog - ADC —
Delta Sigma ADC)
2. Double click the ADC_DelSig_1 component in the schematic to open the configuration window.
3. Configure the digital port in this manner:
Configure Tab
Name: ADC
Power: Medium Power
Conversion Mode: Fast Filter
Resolution: 9
Conversion Rate: 10000
Input Range: 0 to 2.048V (Single Ended) 0 to 2*Vref
Input Buffer Gain: 1
Reference: Internal Ref
Clock Source: Internal
Start of Conversion: Software

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

L o o e

Figure 3-30. Delta Sigma ADC Component Configuration
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1. Drag-and-drop the Analog Port component (Component Catalog — System — Analog Port)
2. Double click the aPort_1 component in the schematic to open the configuration window.

3. Configure the digital port:
Basic Tab
o Name: POT
o Width: 1

For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.

Figure 3-31. POT Component Configuration

Configure ‘'cy_analog port |E| |z|
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Width | uirtB |1

Farameter Information

Placing and Configuring Character LCD

1. Drag-and-drop the Character LCD component (Component Catalog — Display — Character

LCD)

2. Double click the LCD_Char_1 component in the schematic to open the configuration window.

3. Configure the digital port:
a Name: CharLCD
a LCD Custom Character Set: None

a Include ASCII to Number Conversion Routines: Check box

For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.
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Figure 3-32. Character LCD Component Configuration

Configure *CharlLCD*

UEL CharLCD

Parameters

LD Custamn Character Set
® Mone
O Wertical Bargraph
O Harizantal Bargraph
O User Defined

Include ASCI to Number
Conwersion Routines

I oK. l l Apply ] l Cancel

3.2.3.5 Placing and Configuring Voltage DAC

1. Drag-and-drop the Voltage DAC component (Component Catalog — Analog — DAC — Voltage
DAC)

2. Double click the VDAC8_1 component in the schematic to open the configuration window.

3. Configure the digital port:

Basic Tab

Name: DAC
o Data_Source: CPU_or DMA
o Initial_Value: 100
o Strobe_Mode: Register_Write
o VDAC_Range: Range_4 Volt

VDAC_Speed: LowSpeed

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.
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Figure 3-33. Voltage DAC Component Configuration
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3.2.3.6 Placing and Configuring Opamp

Sample Projects

1. Drag-and-drop the Opamp component (Component Catalog — Analog —» Amplifiers —

Opamp)

2. Double click the Opamp_1 component in the schematic to open the configuration window.
3. Configure the digital port:
Basic Tab

a Name:
a Mode:

Opamp
Follower

o Power: High Power

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-34. Opamp Component Configuration

Configure ‘0 pAmp’

MHame: |Dp¢\mp

" Basic | Buil-in |
Farameter Type

Mode | ABuftodeTypes i Follower

Walue

Power | ABulPowerTupes i High Power

Parameter Information

Apply

Cancel
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3.2.3.7 Placing and Configuring Analog Port
1. Drag-and-drop the Analog Port component (Component Catalog — System — Analog Port)
2. Double click the aPort_1 component in the schematic to open the configuration window.

3. Configure the digital port:
Basic Tab
a Name: LED

o Width: 1
For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.

Figure 3-35. LED Component Configuration

Configure ‘cy_analog port' |‘E| |Z|
I arne: |LED |
_"Basic | Pins | Built-in | q b

Parameter Type Yalue

PowerlnResetState | PortPORState | PortPORState_InDizabled0utHiE
Width uintB |1

Parameter Information

3.2.3.8 Placing and Configuring UART
1. Drag-and-drop the UART component (Component Catalog - Communications — UART)
2. Double click the UART_1 component in the schematic to open the configuration window.

3. Configure the digital port:
Configure Tab
7 Name: UART
7 Mode: TxOnly
o Bits per second: 9600

a Leave the remaining parameters to default
For more information about what the parameters mean, click the Data Sheet button in the config-

uration window.
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Configure ‘UART

Name:  [U&RT |
" Configure [ Advanced | Built-in q B
Mods: ~
) R Only
®:
O Full UART [T + R
Bits per second: | 9600 L |
Diata bits: | b v |
Parity: | Mone v |
Stop bits: | 1 v |
Flows Contral: | MHone v |

| |

I ak. l [ Apply l l Cancel ]

3.2.3.9 Placing and Configuring Digital Port

1. Drag-and-drop the Digital Port component (Component Catalog — System — Digital Port)
2. Double click the dPort_1 component in the schematic to open the configuration window.
3. Configure the digital port:

Basic Tab

o Name: TX_OUT

a AccessMode: PortAccessMode HW

o Direction: PortDirection: Output

o Width: 1

Figure 3-37. TX_OUT Component Configuration

Configure ‘cy_digital port’

_Basic | Fins | Buit-in ap
Parameter Type Walue

AccessMode PotéccessMode | PortdccessMode Hw ~
Contiguous buaol true I
Direction PortDirection PortDirection_Output

PowerlnResetState PortPORState PortPORState_InDizabledOutHE

StandardLogic PartStandardLagic | PortStandardLogic CMOS )
Uzelnterrupt bool falze

Witk Vit 1 hs

Paramneter [nformation

Pins Tab
o Pin Mode: CMOS_Out
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Figure 3-38. Pins - TX_OUT Component Configuration

Configure ‘cy_digital port®

Name:  |T+_0UT

Basic " Pins | Built-in

4P

Pir Munnber Alias

Pin Mode Slew Rate

Interrupt Made

ChOS_COut FortSlewR ate_Fast | -

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

3.2.3.10 Placing and Configuring DMA

1. Drag-and-drop the DMA component (Component Catalog — System — DMA)
2. Double click the DMA_1 component in the schematic to open the configuration window.
3. Configure the digital port:

Basic Tab

a Name: DMA

o Hw_request_enabled: true

a Leave the remaining parameters to default

For more information about what the parameters mean, click the Data Sheet button in the config-
uration window.

Figure 3-39. DMA Component Configuration

Configure "cy_dma’

M ame: | Db

e Basic|’ Biilt-in

q b

Parameter

huw_request_enabled

Type Walue

bool true

hw_termination_enabled

bool  false

num_tds

uintd |0

Farameter Infarmation

Apply ] [ Cancel
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3.2.3.11  Connecting the Components Together
1. Connect a Logic High component (Component Catalog — Digital Logic — Logic High) to the
oe on TX_OUT

2. Connect a Logic Low component (Component Catalog — Digital Logic — Logic Low) to the
reset on the UART

3. Connect a Clock component (Component Catalog — System — Clock) to the clock on the
DMA.

4. Double click the Clock component to configure.
5. Configure the clock:
Configure Clock Tab
Name: DMAclock
o Source: IMO (3.000 MHz)
o Desired Frequency: 3 MHz
o Leave remaining parameters set to their default values

u]

Figure 3-40. Clock Component Configuration

Configure ‘cy_clock’ E| E]
M arme: DMAclock :

" Configure Clock | Advanced | Built-in 4 b

Clock Type: (%) New () Existing
Source: [IMO /2 000 Aiiz) |
Specify: (&) Frequency [3 [hHz ~ |

() Divider

Summary
APl Generated: Yes

Uses Clock Tree Resource: Yes

Source Clock Info
Mame: (MO
Enabled: Yes
Frequency: 3.000 MHz
Accuracy: |

6. Using the Wire Tool °L,, connect tx (in the UART component) to o on the digital port (TX_OUT).
a Pin Mode: CMOS_Out

7. Right click the LED analog port, select the Shape menu option and then Flip Horizontal. This
allows the LED pin to line up with the analog buffer.

8. When complete the schematic looks like Figure 3-41.
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Figure 3-41. Connected Components

CharLCD
Character LCD
POT ADC DAC
ADC_DelSig DMA VDACS OpAmp
F SRRl e

:

N | . I .

EOCI

9 Bit Resolution

UART TX OUT
UART
txp
1 _interrupti=
x_ent=|
[0 —freset

3.2.3.12  Configuring the Pins

From the Workspace Explorer, open the Ex3_ADC_to_UART_with_DAC.cydwr file.
Click the Pins tab.

Select pins P2[6:0] for CharLCD

Select pin PO[7] for POT

Select pin P1[6] for LED

Select pin P1[2] for TX_OUT

AR

Figure 3-42. Pin Assignments

Aliaz Mame Fin

PoT PO[7] o
LED Pl(5]

TH_OUT P1[2]

CharLCD LCDPort [6:0] | PE[&:0]
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3.2.3.13 Creating the main.c File

1. From the Workspace Explorer double click the main.c file.

2. Use this code to replace the contents of the main.c file. (A soft copy of the main.c file is embed-
ded in this PDF under “Attachments.”)

main.c
#include <device.h>

void UpdateDisplay(uintl6 * voltageRawCount) ;
void TxHex (uint8 voltageRawCount) ;

/* Table of voltage values for DMA to send to the DAC. These values range
between 0x3D and Ox9F because these are the two points where the LED
is not visible and where the LED is saturated */
const uint8 voltageWavel[] =
{
0x3D, O0x3E, Ox3F,
0x40, O0x41, Ox42, 0x43, 0x44, 0x45, 0x46, 0x47, 0x48, 0x49, Ox4A, 0x4B, 0x4C,
0x4D, Ox4E, O0x4F,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57, 0x58, 0x59, 0x5A, 0x5B, 0x5C,
0x5D, Ox5E, O0x5F,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67, 0x68, 0x69, Ox6A, 0x6B, 0x6C,
0x6D, 0x6E, Ox6F,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77, 0x78, 0x79, Ox7A, 0x7B, 0x7C,
0x7D, O0x7E, 0x7F,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87, 0x88, 0x89, 0x8A, 0x8B, 0x8C,
0x8D, Ox8E, O0x8F,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97, 0x98, 0x99, O0x9A, 0x9B, 0x9C,
0x9D, 0x9E, Ox9F,

0x9F, O0x9E, 0x9D, 0x9C, 0x9B, 0x9A, 0x99, 0x98, 0x97, 0x96, 0x95, 0x94, 0x93,
0x92, 0x91, 0x90,

0x8F, O0x8E, 0x8D, 0x8C, 0x8B, 0x8A, 0x89, 0x88, 0x87, 0x86, 0x85, 0x84, 0x83,
0x82, 0x81, 0x80,

0x7F, Ox7E, 0x7D, 0Ox7C, 0x7B, 0x7A, 0x79, 0x78, 0x77, 0x76, 0x75, Ox74, 0x73,
0x72, 0x71, 0x70,

0x6F, Ox6E, 0x6D, 0x6C, 0x6B, Ox6A, 0x69, 0x68, 0x67, 0x66, 0x65, 0x64, 0x63,
0x62, 0Ox61, 0x60,

0x5F, Ox5E,0x5D, 0x5C,0x5B, 0x5A, 0x59, 0x58, 0x57, 0x56, 0x55, 0x54, 0x53,
0x52, 0x51, 0x50,

0x4F, Ox4E, 0x4D, O0x4C, O0x4B, 0x4A, 0x49, 0x48, 0x47, Ox46, 0x45, Ox44, 0x43,
0x42, 0x41, 0x40,

0x3F, O0x3E, 0x3D
b

/****‘k*‘k*‘k******************************************k****************************

* Function Name: main
Ahk kA Ak hkhk kA hk kA Ak hk kA ko hk kA Ak h ko hk ko ko hkhk Ak ko kA hkhkhk kA d ko kA hk ko hk ko hkdhhkhkhkhkhkhhkhkrhhkhkhkhkhkhkkhkrhhkhkhkxhk**x

* Summary:

* The main function initializes the ADC, LCD, VDAC, Analog Buffer, and UART.
* It also initializes DMA by allocating/configuring a DMA channel and

* Transaction Descriptor and also copies the voltage table address to the DAC
* address. In the main loop, 1t starts and waits for an ADC conversion, then
* it displays the ADC raw count to the LCD, transmits the raw count serially,
* and sets the DMA clock divider proportional to the raw count.

*
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Parameters:
void

*

*

*

* Return:
*  wvoid

*
******************************************************************************/

void main ()

{
uintl6 voltageRawCount;
uint8 myChannel, myTd;

ADC_Start(); /* Configure and power up ADC */

CharLCD Start(); /* Initialize and clear the LCD */

DAC_Start(); /* Initializes VDAC8 with default values */
OpAmp Start () ; /* Enable Analog Buffer and sets power level */
UART_Start(); /* Enable UART */

CyDmacConfigure(); /* Set DMA configuration register */

/* Allocate and initialize a DMA channel to be used by the caller */
myChannel = DMA DmalInitialize(l, /* Bursts are one byte each */
1, /* One request per burst */
0, /* Upper 16 bits of the source address are
zero */
0); /* Upper 16 bits of the destination address
are zero */

/* Allocate a Transaction Descriptor (TD) from the free list */
myTd = CyDmaTdAllocate();

CharLCD Position(0,0); /* Move the LCD cursor to Row 0, Column 0 */

/* Print Label for the pot voltage raw count */
CharLCD PrintString("V Count: ");

CyDmaTdSetConfiguration (myTd, sizeof (voltageWave),
myTd, TD_INC SRC_ADR ); /* Configure the TD */

/* Copy address of voltageWave to address of DAC. Set the lower 16 bits of */
/* the source and destination addresses for this TD */
CyDmaTdSetAddress (myTd, (uintlé) voltageWave, DAC viDAC8 D);

/* Associate TD with channel */
CyDmaChSetInitialTd (myChannel, myTd) ;

/* Enable DMA channel */
CyDmaChEnable (myChannel, 1);

/* Clock will make burst requests to the DMAC */
DMAclock Enable();

ADC StartConvert(); /* Force ADC to initiate a conversion */
while (1)
{
ADC_IsEndConversion (ADC_WAIT FOR RESULT); /* Wait for end of conversion */

voltageRawCount = ADC GetResultlé6(); /* Get conversion result */
/* ADC count errata workaround */
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if (voltageRawCount == -1)
{
voltageRawCount = 0;
}
else
{
voltageRawCount /= 2;
}

UpdateDisplay (&voltageRawCount); /* Print the result to LCD */
TxHex (voltageRawCount); /* Transmit result to UART */

/* The LED blinking frequency is dependant on the Voltage raw count. With
a 3MHz clock the lowest divider (for raw count of 0) should be 1010
to blink at a very slow pace. The highest value is about 44,390
(193*%230) to blink at a really fast pace */

DMAclock SetDivider (((voltageRawCount) * 193) + 1010);

/*******************************************************************************
* Function Name: UpdateDisplay
Ak hkkh kA hkkhkhhhkhkhkhkhAhhkhhhhhkhhkhrhhkhkhhhkhhkhAhhkhkhhhhkhhkhrhkhkhhhhkhhkhrhkhkhkhhhkkhkhrhkhkhkhhrhkhkhkrrhkkhkhkhhkhkx*x
*
Summary:
Print voltage raw count result to the LCD. Clears some characters if
necessary. The voltageRawCount parameter is also updated for use in other
functions.

Parameters:
voltageRawCount: Voltage raw count from ADC

*
*
*
*
*
*
*
*
* Return:
* void
*

*

******************************************************************************/
void UpdateDisplay (uintlé * voltageRawCount)

{

CharLCD Position(0,9); /* Move the cursor to Row 0, Column 9 */

CharLCD PrintNumber (voltageRawCount[0]); /* Print the result */

if (voltageRawCount[0] < 10)

{
CharLCD Position(0,10); /* Move the cursor to Row 0, Column 10 */
CharLCD PrintString (" "); /* Clear last characters */

}

else if (voltageRawCount[0] < 100)

{
CharLCD Position(0,11); /* Move the cursor to Row 0, Column 11 */
CharLCD PrintString(" "); /* Clear last characters */

/*******************************************************************************

* Function Name: TxHex
Nk hkhkhkhkhkhkhkdhhhkh bk hhk bk bk hhkrhk bk h bk hk bk hkhk bk hkhhkhk bk hkhk bk hk kb hkhhk bk bk h bk hk bk kb hkhkhkhkhkhkhk ok hkkhkhkhhkrkhxkhx

*
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Summary:
Convert voltage raw count to hex value and TX via UART.

*
*
*
* Parameters:

* voltageRawCount: The voltage raw counts being received from the ADC
*

*

*

*

Return:
void

*******************************************************************************/

void TxHex (uint8 voltageRawCount)

{
static char8 const hex[1l6] = "0123456789ABCDEF";

UART_ PutChar (hex[voltageRawCount>>4]); /* TX converted first nibble */
UART PutChar (hex[voltageRawCount&0x0F]); /* TX converted second nibble */
UART_ PutStringConst ("h\r"); /* h for hexadecimal and carriage return */

/* [] END OF FILE */

3. From the Build menu, select Build Ex3_ADC_to_UART_with_DAC. PSoC Creator builds the
project and displays the comments in the Output dialog box. When you see the message “Build
Succeeded” the build is complete.

3.2.3.14  Configuring and Programming the PSoC Development Board

1. Disconnect power to the board.

2. Configure the DVK bread board SW3 to 3.3V.

3. Using the jumper wires included, configure the PSoC Development Board's prototyping area to:
o PO[7]to VR
o P1[2]to TX
o P1[6] to LED1

4. Verify that VR_PWR (J11) is jumpered to ON.
5. Verify that RS232_PWR (J10) is jumpered to ON.
6. Connect a serial cable from the PSoC Development Board to a PC.
7. Apply power to the board.
8. Install a terminal application such as TeraTerm or HyperTerminal with these setup parameters:
o Baud Rate: 9600
Data: 8-bit
o Parity: none
o Stop: 1-bit
o Flow Control: none
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Figure 3-43. HyperTerminal Settings

Port Settings

Bits per second: | 3600 v

Diata bits: |8 v

Parity: | Mone v
Stop bits: |1 L
Flove contral: | |EEEE v
Festore Defaults
[ u] l [ Cancel ] [ Apply ]

9.

Use PSoC Creator as described in Programming a Device on page 15 to program the device.

10.After programming the device, press the Reset button on the PSoC Development Board to see

the output of the ADC displayed on the LCD and in the terminal application. LED1 is a sine wave
output whose period is based on the ADC. Turning the potentiometer results in the LCD and
observed terminal value change.

11.Save and close the project.

3.2.4 USB HID

This project demonstrates a simple HID keyboard. The firmware begins enabling global interrupts,
setting up the button (SW), and initializing USB for 3V operation. The firmware, after allowing the
HID device to enumerate, continuously checks for a button press to see if it needs to send the
keyboard key sequences for the Cypress website.

3.2.4.1 Creating USB HID Project

1.
2.
3.

Open PSoC Creator.
Create a new project by clicking on Create New Project... in the Start Page of PSoC Creator.

In the New Project window, select the Empty PSoC3 Design template and Name the project
Ex4_USB_HID.

. In Location, type the path where you want to save the project, or click D and navigate to the

appropriate directory.

By default, the design window opens TopDesign.cysch. This is the project's schematic entry file
within PSoC Creator.

3.24.2 Placing and Configuring USBFS

1.

Drag-and-drop a USBFS component from the Components Catalog to the workspace.

2. Double click the USBFS_1 component.
3.
4. Select the HID Descriptor tab.

Name the component USBFS.
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Figure 3-44. USBFS Component Configuration

Configure ‘USBFS®

Name:  |USBFS| |

Device Descriptor | String Descriptor - HID Descriptor I Advanced | Built-sin | 4 B
5 ¥ B8 HID Items List Iter Walue [New)

|| HID Report Descriptors Ll 1]
USAGE_PAGE | | Pairter
USAGE_MIMIMUM Mouse
USAGE_MaxIMUR Japstick
DESIGNATOR_IMI Game Pad

B3

DESIGNATOR_MI | | Kepboard
DESIGNATOR M& | | Keppad y
STRING_INDEX %

STRING_MINIMUL | |+
STRING_MAXIML z

COLLECTION Fx
END_COLLECTION Ry
INPUT ~| IRz
Slider
ial
Add wiheel v
Cx JC o [ o

5. Click & to import a report.
6. Browse the Kit CD and open the XML descriptor file, USB_HID_Example.xmi.

Figure 3-45. HID Descriptor Configuration

Configure ‘USBFS®

Name:  |USBFS| |

Device Descripkar | String Descriptor .~ HID Descriptor] Advanced | Built-in | 4 B

78

LSAGE_PAGE 0507
USAGE_MINIMUM 13

5 H B HID Items List Item alue [E dit
=] r’i:; Kepboard w/LED Feature Repart A Hgggg PAGE ~
USAGE_PAGE 050 -
USAGE_ 0906 USAGE_MINIMUM
USAGE_MaxIMUR
=) COLLECTION A1 01 DESIGNATOR_IND

DESIGNATOR_MII
DESIGNATOR_M2 ™

STRING_INDEX

USAGE_MaxIMUM 2| oo iU
LOGICAL_MINIMUM 1| | & TRING MASIMU
LOGICAL_MAXIMUM COLLECTION
REPORT_SIZE 7501 END_COLLECTION
REPORT_COUNT 95 INFUT M
INPUT 8102 v

< | &

o I [ o

7. Select the String Descriptor tab.
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Figure 3-46. String Descriptor Configuration

Configure ‘USBFS*

Name:  |USBFS |

Device Descriptor .~ String Descriptor] HID Descriptor  Advanced | Built-in | 4 B

=] | Sting Descriptors %] Add String |
LANGID
A Sting Walle
A ELOE -
) ‘. Special Stings |F‘SoE Development Kit |

< | >

[ Include Sedial Nurber Sting
[ Include M5 05 String Descriptor

8. Select String Descriptors in the left window.

9. Click Add String.

10.Click Add String a second time to add a total of two strings.
11. Click the String that shows up at the top in the left window.
12.Type Cypress Semiconductor in the Value field.

13.Click the String that shows up at the bottom in the left window.
14.Type PSoC Development Kit in the Value field.

15.Select the Device Descriptor tab.

16.Select Device Descriptor

17.Set the Product ID to F11E.

18.Set the Manufacturing String to Cypress Semiconductor.
19.Set the Product String to PSoC Development Kit.

Figure 3-47. Device Descriptor Configuration

Configure ‘USBFS*

Name:  |USBFS |
Device Descriptor ] String Descriptor | HID Descriptor | Advanced | Buit-in | 4 b
= | |/ Descriptor Root Ed | B2 Add Configuration |
= ) phar V.
[=-4@l Configuration Descriptor | - Device Attributes -
= j -Lr?terface Descriptor endar ID O
{al HID Class Descr
{gM Endpoint Descrif|  Product ID 0x F11E E
Device Release  Ox
Device Class Defined in Interface
Manufacturing String | Cypress Semicondu s
< 1 > Product String PSolC Development =
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20.Select Configuration Descriptor.
21.Set Max Power to 100 mA.

Figure 3-48. Configuration Descriptor Configuration

Configure ‘USBFS®

Name:  |USBFS

Device Descriptor ] String Descriptor | HID Descriptor | Advanced | Buit-in | 4 b

= _I,' Descriptor R oot
= E Device Descriptor
[ERY- "] Configuration Diescriptar
i Interface Descriptor

{30l HID Class Descr
{ad Endpoint Descrip

Bl | B3 add Interface |

Configuration Attributes

Configuration string

Max Power [md) 100 =

Remate Wakeup Disabled e

|

oK || ey || cance

22.Select Alternate Setting 0

23.Set Class to HID.

Figure 3-49. Interface Descriptor Configuration

Configure "USBFS*

Name:  |USEFS

Device Descriptor ] String Descripkar

HID Descriptar | A‘dvance‘:‘lﬂ Bu‘\‘lt-in 4k

= __-j Descriptor Root
= B Device Descriptar
= @ Configuration Descriptar
= 3 Interface Descriptar
=] @ Alternate Setting 0
48 HID Class Drezcriptor
- 4a Endpoint Descriptor

< |

B ‘ B2 Add Endpoint |

Interface Attributes

Interface String |7v I
Interface Number [ ]
Alternate Settings a
Clss E—

Subclass v

oK. ] [ Apply l l Cancel

-
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24 .Select HID Class Descriptor.

25.Set HID Report to Keyboard w/LED Feature Report.
26.Select Endpoint Descriptor.

27.Set Direction to IN and Transfer Type to INT.
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3.24.3 Placing and Configuring Software Digital Port
1. Drag-and-drop a Digital Port component
2. Configure in this manner.
Basic Tab
o Name: SW
o Width: 1

Figure 3-50. SW Digital Port Configuration

Configure ‘cy_digital port’

Marme: |SW |
Basic | Pins | Built-in q bk

Parameter Type Walue

Direction PortDirection PortDirection_|nput L

PowerOnFesetState PortPOR State PortPORState_|nDizabledOutHE

StandardLogic PartStandardLogic | PortStandardLogic CMOS

Uzelnterupt baal falze =

Width uintd

%

Paramneter [nformation

o [ ww J[ o

Pins Tab
a Pin Mode: ResPull_Up.

Figure 3-51. Pins - SW Digital Port Configuration

Configure ‘cy_digital port’

Mame: |SW’ |
Basic /" Pins | Builk-in q Pk
Pitn Mumber Aliaz Fin Mode Slew Fate Interrupt Mode
S FesPul_Up | PortSlewRate_Fast | -

o [ J[ o

3. Click OK.
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3.2.4.4 Placing and Configuring LED
1. Drag-and-drop a Digital Port
2. Configure in this manner:
Basic Tab
o Name: LED
a Direction: PortDirection_Output
o Width: 1

Figure 3-52. LED Component Configuration

Configure “cy_digital_port’

M ame: LEL |
Basic | Pins | Buil-in 4 b
Parameter Type Walue
ACCESSMOOE FOMACCESIMOOE | FOMACCeTMoge_Dw
Contiguous biool tiue
Direction PortDirection PortDirection_Output

PowerlnResetState PortPORState PortPORState_InDizabledDutHE

StandardLogic PortStandardLogic | PortStandardLogic_ CMOS
Llzelnterrupt bl falze |
‘Width uinté 1

|<

Farameter Infarmation

l Ok, ] [ Apply ] [ Cancel

Pins Tab
a Pin Mode: CMOS_Out

Figure 3-53. Pins - LED Component Configuration

Configure ‘cy_digital_port®

M ame: | LED |
Basic ~ Pins | Built-in 49 b
Fin Mumber Alias Fin Mode Slew Rate Interrupt Mode
LED CHOS_Out PortSlewR ate_Fast | -

|

3. From the Workspace Explorer, open the Ex4 _USB_HID.cydwr window and select the Clocks
tab.
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Click the IMO block and set:
o Osc: 24.000 MHz
Select Clock Doubler.

Click the Master Clock block and select IMO (48.000 MHz) for the master clock.

. Enable the USB clock.

8. Set the ILO clock to 100 kHz

*‘.0’.0"

Figure 3-54. Configure the Builtin Clocks

Configure System Clocks

b d
221

Master Clock

[PLL_OUT [24.000 MHz)

) Fieqg (&) Divider
[1

.
) 1kHz
O 33kHz

Bus Clack

() Freq (%) Divider

It 0%2 - 453.000 MHz v

[ Divide by 2

&) 100 kHz

ILO  XTAL32kHz FLL_QUT MASTEE_CLE

L

BUS_CLK

J{

oK Cancel

9. Click OK.

3.2.4.5 Configuring the Pins

1. Click the Pins tab.

Assign USBFS_dp to P15[6]

Assign USBFS_dm to P15[7]
Assign LED to P1[6]
Assign SW to P1[5]

Figure 3-55.

D

o
a
o
Pin Assignments

dp
dm

USEFS_dp | P15[6]

USEFS_dw  PLE[7]

LED Pl[E]

<{<{

=10}

P1[5]
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3.2.4.6 Creating the main.c File

1. From the Workspace Explorer double click the main.c file.
2. Use this code to replace the contents of the main.c file. (A soft copy of the main.c file is embed-
ded in this PDF under “Attachments.”)

main.c
#include “device.h”

/* Keyboard scan codes */
#define WINDOWS LEFT MODIFIER 0x80u /* This is the left windows key */

#define LETTER R Ox15u
#define CARRIAGE RETURN 0x28u
#define KEYiRELEASE 0x00u

/* For button setup */
#define SET_SW 0x01u

/* USB related */

#define KEYBOARD ENDPOINT 0x01u
#define KEYBOARD DEVICE 0x00u
#define KEYBOARD DATA SIZE 0x08u
#define KEY DATA INDEX 0x02u

#define MODIFIER KEY DATA INDEX 0x00u

static uint8 ButtonPressed(void) ;

static void SendKey(uint8 key);

static void StartWindowsRun (void); /* Open Windows Run App */
static void GetAckLoadEp (uint8 * keyboardData);

/*******************************************************************************

* Function Name: main
hkhkkhhkhkhkkhkhkhkhkhkhhkhAhhhhhkhhhhkhhkhhkhhhdhhkhrhhhkhrhhkhhkhhhhkhAhkhkkhhhhhkhhhrhkhkhkhkhhkkhhkrhkkhkkhhhhkkhhhrhkhkhxkhk
*
Summary:
The main function starts out enabling global interrupts, setting up the
button (SW1l), then initializing USB for 3V operation. Then allows the HID
device to enumerate, and loads the keyboard endpoint to allow an ack to be
sent before sending the first keyboard data. Then it continuously checks for
USB plug-and-play and a button press to see if the keyboard data needs sent.

void

*

*

*

*

*

*

*

* Parameters:
*

*

* Return:

*  wvoid

*
*******************************************************************************/

void main ()
{

uint8 ledState = 0; /* Set initial LED state to off */
uint8 1i;

/* Data array for the keyboard device endpoint */
uint8 keyboardbatal] = {0,0,0,0,0,0,0,0};

/* Keyboard scan codes for the cypress website (“www.cypress.com<cr>") */
uint8 cypressWebsiteCharSequence[] = { Ox1lA, O0x1lA, O0x1lA, 0x37, 0x06, 0x1C,
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0x13, 0x15, 0x08, 0Oxl6, Oxle6, 0x37,
0x06, 0x12, 0x10, 0x28};

CYGlobalIntEnable; /* Enable global interrupts */
SW Write (SET_SW); /* Set port pin for button (SW1l) */

/* Start USBFS operation using keyboard device (0) and with 3V operation */
USBFS_Start(KEYBOARD_DEVICE, USBFS_3V_OPERATION);

while (!USBFS _bGetConfiguration()); /* Wait for Device to enumerate */

/* Enumeration is completed load keyboard endpoint to set up ACK for first
key */
USBFS LoadInEP (KEYBOARD ENDPOINT, keyboardData, KEYBOARD DATA SIZE);

while (1)
{
if (ButtonPressed())
{
ledState "= 0x01lu; /* Set/clear (toggle) the LED port pin */
LED Write(ledState); /* Toggle LED */

StartWindowsRun () ; /* Open Windows Run App */

/* Send the cypress website key sequence */
for (i = 0; 1 < sizeof (cypressWebsiteCharSequence); i++)
{
SendKey (cypressWebsiteCharSequence[i]) ;
}

/*******************************************************************************
* Function Name: ButtonPressed

Ak hkkhkhkhkhkhkhkhhkhhhkhAhhkhhhhhhkhkhrhhhhkhhhhkhA kbbb hkhkhAhhkhkdAhhhhhkhhkhkhkhhhkkhdhhrhhkhkhhkhkhkhkhrhrhkkhkhkhrhkhk%x
*

Summary:

Check to see if the button is pressed.

Parameters:
void

Return:
TRUE: button pressed
FALSE: button not pressed

*
*
*
*
*
*
*
*
*
*
*

****‘k***‘k******************************************k***************************/

static uint8 ButtonPressed (void)
{
if (!SW_Read())
{
/* wait for the button to be released */
while (!SW Read());
return TRUE;

}
return FALSE;
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/*******************************************************************************

* Function Name: SendKey
AhkkhhkhkhkkhkhkhkhkhhhkhAhhkkhhAhkhhhhhrhhhkhhhdhhkhrhhhkhhhkhhkhhhhkhrhkhkhhhkhhkhkhhrhkhhhhhkkhhkrhkkhkkhkhhkhkkhhkhrrkhkhxkxk

*

Summary:
Sends keyboard key.

Parameters:
key: Keyboard scan code.

*
*
*
*
*
*
* Return:
*  wvoid

*

*

******************************************************************************/
static void SendKey (uint8 key)

/* Data array for the keyboard device endpoint */
uint8 keyboardbatal] = {0,0,0,0,0,0,0,0};

keyboardData[KEY DATA INDEX] = key; /* Send key-down data, make */
GetAckLoadEp (keyboardData); /* Send USB keyboard data */

keyboardData [KEY DATA INDEX] = KEY RELEASE; /* Send key-up data, break */
GetAckLoadEp (keyboardData); /* Send USB keyboard data */

/*******************************************************************************

* Function Name: StartWindowsRun
E I i b b I I b b b b b b b I I b b b e 2 b b e 2 b b b I b b I b b b b I b b b b I b b i I b b b b b b b i I b b I I b b S b b b b b b b b I b b b i

*
Summary:
Sends the Windows Run command by sending Windows Modifier and 'r' (while
the Windows modifier key is in a down state) and then releasing both keys.

*

*

*

*

* Parameters:
*  wvoid

*

* Return:

*  wvoid

*
*

******************************************************************************/

static void StartWindowsRun (void)

{
/* Data array for the keyboard device endpoint */
uint8 keyboardbatal] = {0,0,0,0,0,0,0,0};

/* Send Windows modifier key-down data, modifier make */
keyboardData[MODIFIER_KEY_DATA_INDEX] = WINDOWS LEFT MODIFIER;

GetAckLoadEp (keyboardData); /* Send USB keyboard data */

/* While Windows modifier key is down send r key, r make */
keyboardData [KEY DATA INDEX] = LETTER R;

GetAckLoadEp (keyboardData); /* Send USB keyboard data */

/* Send up keys for both Windows modifier key and r key */
keyboardData [KEY DATA INDEX] = KEY RELEASE; /* r break */
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keyboardData [MODIFIER KEY DATA INDEX] = KEY RELEASE; /* Windows modifier break
*/
GetAckLoadEp (keyboardData); /* Send USB keyboard data */
CyDelay (500); /* Delay about 0.5 seconds to allow Run window to pop-up */
}

/****************************k***********************k****************************

* Function Name: GetAckLoadEp
Nk hkhkhkhkhkhkhkd kb hk kb hk bk kb hkhhrhkh bk h bk hk bk hkhk bk hkh bk hk bk hkhk bk hkhkhhkhhkhk bk hhkhkhk bk hkhkhkhkhkhkhkhkhk ok hkhkkhhkhhkrkhkxkhx

*

Summary:
It first confirms that an Acknowledge transaction occurred on the keyboard
endpoint. Once the ACK is confirmed the endpoint and enabled and loaded.

keyboardData: Data array for the keyboard device endpoint

Return:

*

*

*

*

* Parameters:
*

*

*

*  void

*

*******************************************************************************/

static void GetAckLoadEp (uint8 * keyboardData)

{

/* Wait for ACK before loading data */
while (!USBFS bGetEPAckState (KEYBOARD ENDPOINT)) ;
/* ACK has occurred, load the endpoint */
USBFS_LoadInEP(KEYBOARD_ENDPOINT, keyboardData, KEYBOARD_DATA_SIZE);

}
/* []1 END OF FILE */

3. From the Build menu, select Build Ex4_USB_HID. PSoC Creator builds the project and displays
the comments in the Output dialog box. When you see the message “Build Succeeded” the build
is complete.

3.2.4.7  Configuring and Programming the PSoC Development Board

Note The PSoC Development Board is able to draw up to 1 amp of current. As a result, be careful
when powering the development board from the USB 'VBUS' power rail. Connect the development
board to the host PC's root hub rather than an external hub. To reduce the chances of disrupting
other USB peripherals make certain that the hub is self powered.
1. Disconnect the power to the board.
2. Configure the DVK bread board SW3 to 3.3V.
3. Configure the DVK bread board using the jumper wires.

o P1[5] to SW1

o P1[6] to LED1
4. Connect the USB cable to the PC and to the USB port (J9)
5. Reapply power to the board.

6. Use PSoC Creator as described in section Programming a Device on page 15 to program the
device.

7. After programing the device, press Reset.

8. When button SW1 is pressed, the Windows Run window opens and the keyboard key sequence
for the Cypress website is sent to open the Cypress website.

9. Save and close the project.
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3.2.5

3.2.5.1

3.2.5.2

88

CapSense

=
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This project demonstrates CapSense. The firmware begins by initializing the LCD and CapSense
components. In the main loop it scans the two buttons for activity. If there is a signal from either or

both buttons, the corresponding LED lights up.

Creating CapSense Project
1. Open PSoC Creator.

2. Create a new project by clicking Create New Project... in the Start Page of PSoC Creator.
3. In the New Project window, select the Empty PSoC3 Design template and name the project

Ex5_CapSense.

4. In Location, type the path where you want to save the project, or click D and navigate to the

appropriate directory.

5. By default, the design window opens TopDesign.cysch. This is the project's schematic entry file

within PSoC Creator.

Placing and Configuring CapSense

1. Drag-and-drop a CapSense component from the Component Catalog to the workspace.

2. Double click the CapSense_1 component
3. Configure it in this manner.

Figure 3-56. CapSense Component Configuration

Configure ‘CapSense’

— ]
/" General |* Clock Source |* Butkons | Sliders | Touch Pads | Matrix Butkons |~ P4 b
Configuration
@) Serial () Parallel Synchiorized () Parallel synchronous
CapSense Method

() DAL sourcing

(&) DAL sinking

() IDALC disable. uze external Fb

FRS | Mane v
Shield Electrode [ =
Count L

4. Name the component CapSense.
5. Select IDAC sinking.
6. Select the Buttons tab.
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Figure 3-57. Buttons - CapSense Component Configuration

Configure ‘CapSense’

Mame: | CapSense |

General | Clack Source /” Buttons | Sliders | Touch Pads | Matrix Buttons |~ P4 #

Button Mame
B1
B2

(= I I o= ]

7. Type these names for button one, B1 and button two, B2 in the Button Name field.
Figure 3-58. B1 Button Configuration

Configure ‘CapSense’

MHame: CapSense |

“General | Clack Source / Buttons | Sliders | Touch Pads | Matrix Buttons | Pred P

Button Mame o~
B
B2 3

Awveraging Filter for Raw Data Dizabled ~ |
Jitter Filber for Raw D ata Disabled
Median Filter for Raw Data Dizabled
B Misc
| Debounce 5
Huyszteresiz L]
B Thresholds
| Finger Threshold 20
Moige Threshold 10 7]

8. Select the Sliders tab.

9. Enter Position for the Slider Name.
10.Select Linear for Type.

11.Enter 5 for Number of Elements.
12.Enter 80 for Resolution.
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Figure 3-59. Slider Configuration

Configure 'CapSense

Mame: CapSenze |
" General | Clock Source | Buttons ) Sliders | Touch Pads.f’ Matrix Buttans | F4 P
Slider M arne Type EIL;Tn‘;i[tsof Rezolution Diiplexing
» | Postion |Linear v |5 |s0 | =
* v | | O
Position |
Filters Configuration ’_\
Averaging Filter for Pogition Dizabled
Averaging Filter for Faw Data Dizabled
Jitter Filter for Position Disabled
Jitter Filter for Raw Data Disabled
tedian Filter for Position Dizabled
| Median Filer for Raw D ata Disabled
Bl Thresholds 3
Finger Threshold 20 |
Neise Threshold 10 |
Data Sheet [ 0k ] I Apply ] I Cancel

13.Select the Clock Source tab.

14.Select UDB from the Prescaler drop down list. This enables the Prescaler Period in Scan Slots
tab.

Figure 3-60. Clock Source Tab

Configure ‘CapSense’ Elﬁl

Mame: | CapSenze ‘

“ General ~ Clock Source I Buttons | Sliders | TouchPads | Matrix Buttans |~ Proximity Sensa 4 ¥

Prescaler i |

L]

CPS_CLE  [BUS_CLK : 24 MHz v

PreScaler

Hardware 16-bit
counter

SWCLK

ScanSpeed

- SAMFCLK’

15.Select the Scan Slots tab using the right arrow.
Figure 3-61. Click Right Arrow

Configure "CapSense’ Bnﬂﬂ E|[g|

MName: | CapSenze |

General | Clock Source Buttons] Sliders | Touch Pads |~ Matrix Buthons P@

Button Mame

»

B2
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16.Configure button BTN_B1 in the Scan Slots tab in this manner.

o Select the Custom Check Box
Prescaler Period: 12

Resolution: 10 bits

IDAC Range: 2

Connect Inactive Sensors: Ground
Scan Speed: Normal

IDAC Setting: 255

Figure 3-62. Scan Slots Configuration

a o o o a o

Configure ‘CapSense’

MHame: | CapSenze

|Pads Matrlx é.L.l.Etans.f '.Eroxirﬁi.fy ﬁensors.j/'ée-neric- éensors. Scan Slots ] BU|It|n b

| Gcan | Associated
Order | Teminalz)

y o B
1 |BTN.B2
|2 |LS_Posiion_eD

-

BTN_B1

CapSenze Method: CSD Custom
Prescaler Connect

Period 1= Inactive Sensors Ground
Resolution | 10 bitz % | Scan Speed Marmal
IDAC range | 2 w | IDAC Sefting o

Cancel

17.Configure BTN_B2 similar to BTN_B1.
18.Click OK.

Sample Projects

19.Configure slider terminals LS_Position_e0 through LS_Position_e4 in the Scan Slots tab:

o Select Custom

Prescaler Period: 12

Resolution: 10 bits

IDAC Range: 3

Connect Inactive Sensors: Ground
Scan Speed: Normal

IDAC Setting: 60

a o o o o oo
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Figure 3-63. Scan Slots Slider Terminals Configuration

Configure ‘CapSense’

Marne: CapSenze

|Pa-ds Matrlx Buttons '-Eroxin-';i.l;v E;ensors.i/ééneric- éensors- Scan Slots ] Bu||t—|n 4 )

| Scan | Associated
Order | Terminallz)

5] | L5 _Position_e1
4 |LS_Posiion_e2

[N P o)

L5_Puosition_e0
CapSensze Method: C5D Custom

Prescaler 7 Connect

Period e Inactive Sensors Grourd v

Resalution | 10 bits | Scan Speed Marmal v

DAL rahge | 3 w | IDAC Setting =1}

3.2.5.3 Placing and Configuring Character LCD

1. Drag-and-drop a Character LCD component from the Component Catalog to the workspace.
2. Double click the LCD_Char_1 component.
3. Set the parameter LCD Custom Character Set to Horizontal Bargraph.

Figure 3-64. Horizontal Bargraph Configuration

Configure ‘CharlCD*

Mamne: | CharLCD |

Parameters Customn Character Editar

LCD Custom Character Set
O Maone
O Vertical Bargraph
& Horizontal Bargraph
O User Defined

[ /.=
[ -

Include ASCH to Mumber
Conwversion Routines
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1. Drag-and-drop a Digital Port component from the Component Catalog to the workspace.

2. Configure LCD_Char_1:
o Name: LCD

a Select the Include ASCII to Number Conversion Routines.

o Select Horizontal Bargraph
3. Click OK.

4. Configure the two Digital Port components for LED1 and LED2.

Basic Tab

Name: LED1

AccessMode: PortAccessMode SW
Contiguous: true

Direction: PortDirection_Output

Uselnterrupt: false
Width: 1

Figure 3-65. LED Configuration

o o o o o o o oo

Configure ‘cy_digital port’

PowerOnResetState: PortPORState_InDisabledOutHiZ
StandardLogic: PortStandardLogic_CMOS

Mame: LED1

_Basic | Fins | Buit-in 4p
Paramneter Type Walug

ACCEssMOneS FOMACCESIMO0S | FOMACCEsIMO0E_DW a2
Contiguous bool true

Direction PortDirection PortDirection_Output

PowerdnResetState PortPOR State PortPORState_InDisabledOutHiZ

StandardLogic PartStandardLogic | PortStandardLogic_CMOS

Uselnterupt baal falze

Width uint8 1 b4
Paramneter [nfomation

T

a Pins Tab
a Pin Mode: CMOS_Out
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Figure 3-66. Pins - LED Configuration

Configure ‘cy_digital port"

Name:  [LEDT |
Basic .~ Pins | Built-in 4k
Fin Murber Alias Pin Maode Slew Rate Interrupt Made

CHOS_Out PortSlewR ate_Fast | -

[ oK. ] [ Apply ] [ Cancel

5. Click OK.
6. Configure LED2 similar to LED1.

3.2.5.5 Configuring the Pins

1. Assign the pins in this manner:
Cmod to P2[7]

B1 to PO[5]

B2 to PO[6]

Position_e0 to PO[0]
Position_e1 to PO[1]
Position_e2 to PO[2]
Position_e3 to PO[3]
Position_e4 to PO[4]

LED1 to P1[6]

LED2 to P1[7]

CharLCD to P2[0] to P2[6] (Drag it to P2[0] and PSoC Creator assigns the pin correctly.)

Figure 3-67. Pin Assignment

o o o e |

Aliaz M ame PFir

¢Cmod CapSense shCSD clmod PZ[7] v
LS _Position_ed | CapSense shCSD cPort[6] | PO[4] -
L5_Puosition_e3 | CapSense_ shCSD_cPort[S] | PO[3] v
LS_Position_e2 | CapSense shCSD cPort[4] | PO[Z] -
L5_Puosition_el | CapSense_shCSD_cPort[3] | PO[L] v
LS_Position_ell | CapSense shCSD cPort[2] | PO[O] -
BTH_BE2 CapSense shCSD_cPort[1] | POIG] v
BTH_BE1 CapSense shC2D_cPort[0] | PO[S] -

CharLCD LCDPort [6:01] P2[&:0] i

LEDZ PL[7] -

LEDL PL[E] -
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3.2.5.6 Creating the main.c File

1. From the Workspace Explorer double click the main.c file.

2. Use this code to replace the contents of the main.c file. (A soft copy of the main.c file is embed-
ded in this PDF under “Attachments.”)

main.c
#include <device.h>

/* LCD specific */

#define ROW O 0 /* LCD row O */

#define ROW 1 1 /* LCD row 1 */

#define COLUMN 0 O /* LCD column 0 */

#define NUM CHARACTERS 16 /* Number of characters on LCD */

/* For clearing a row of the LCD*/
#define CLEAR ROW STR " "
/* Button 1 only string for row 0 of the LCD */

#define BUTTON 1 STR "Buttonl "
/* Button 2 only string for row 0 of the LCD */
#define BUTTON 2 STR " Button2"
/* Button 1 and 2 string for row 0 of the LCD */
#define BUTTON 1 2 STR "Buttonl Button2"

/* Default string for button row of the LCD */
#define DEFAULT ROW O STR "Touch Buttons "
/* Default string for slider row of the LCD */
#define DEFAULT ROW 1 STR "Touch The Slider"

/* LED specific */
#define LED ON 1 /* For setting LED pin high */
#define LED OFF 0 /* For setting LED pin low */

/* CapSense specific */
#define SLIDER RESOLUTION 80

extern const uint8 CharLCD customFonts[];

void UpdateButtonState (uint8 slot 1, uint8 slot 2);
void UpdateSliderPostion (uint8 wvalue);

/****‘k*‘k*‘k******************************************k****************************

* Function Name: main
AAk kA Ak Ak hk ko hkhk Ak hkhk kA ko hk kA dhk ko ko hk ko ko ko hk Ak ko ko hkhkhkhk kA ko ko kA hkhkhk ko hkhhkhkhkhkhkhhkhkrhkhkhkhkhkhkhkkhkrhhkhkhkxhk**x

*

Summary:

The main function initializes CapSense and the LCD. Then it continuously
scans all CapSense slots (slider slots and buttons), gets the state of the
buttons and slider and updates the LCD with the current state.

void

Return:

*

*

*

*

*

* Parameters:
*

*

*

*  wvoid
*

*

*********k***************************‘k*****‘k***********************************/

void main ()

{
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uint8 pos, stateB 1, stateB 2;
CYGlobalIntEnable; /* Enable global interrupts */

/* LCD and CapSense Initialization */
CharLCD Start();
CharLCD LoadCustomFonts (CharLCD customFonts) ;

CapSense Start();
CapSense CSHL InitializeAllBaselines();

while (1)

{
CapSense CSD ScanAllSlots();
CapSense CSHL UpdateAllBaselines();

stateB 1

/* Find Slider Position */

pos = CapSense CSHL GetCentroidPos (CapSense CSHL LS POSITION) ;

UpdateButtonState (stateB 1, stateB_Z);
UpdateSliderPostion (pos) ;

/*******************************************************************************

* Function Name: UpdateButtonState

KR A AR AR A A R A A A A A A A R A A R AR A A A A AR A A A AR A AR A AR AR A AR A AR A KA AR A AR A AR A AR AR AR A A A A AR A A Ak kK

*

Summary:

Updates the LCD screen with the current button state by displaying which
button is being touched on row 0. LED's are also updated according to button

state.

*
*
*
*
*
* Parameters:

* slot 1: Button state for Bl
* slot 2: Button state for B2
*

*

*

*

*

Return:
void

******************************************************************************/

void UpdateButtonState(uint8 slot 1, uint8 slot 2)

{
CharLCD Position (ROW_0,COLUMN O0);

/* Check the state of the buttons and update the LCD and LEDs*/

if (slot 1 && slot 2)

{
CharLCD PrintString (BUTTON 1 2 STR);
LEDl Write(LED ON); /* Set the LED */
LEDZ_Write(LED_ON); /* Set the LED */
}
else if (slot 1 || slot 2)
{
if (slot 1)
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CharLCD PrintString (BUTTON 1 STR);
LED]l Write(LED ON); /* Set the LED */
}
if (slot 2)
{
CharLCD PrintString (BUTTON 2 STR);
LED2 Write(LED ON); /* Set the LED */

else

CharLCD PrintString (DEFAULT ROW 0 STR);
LEDl Write (LED OFF); /* Set the LED */
LED2 Write (LED OFF); /* Set the LED */

/****‘k*‘k*‘k******************************************k****************************

* Function Name: UpdateSliderPostion
Ak hkhkhkhkhkhkhkdhhhkhhhk bk kb hkhkrhk bk bk hhkhkhk bk hkhk bk hkhhkhk bk hkhk bk hkhk bk hkhhkhk bk hhk bk hk bk hk bk kb hkhkhkhk ok hkkhkhkhhkrkhkxkhx

*
Summary:
Updates the LCD screen with the current slider position by displaying the
horizontal bar graph.

*
*
*
*
* Parameters:

* wvalue: Centroid position from CapSense slider.
*

*

*

*

*

Return:
void

******************************************************************************/

void UpdateSliderPostion (uint8 wvalue)

{
if (value > SLIDER RESOLUTION)

{
/* Clear old slider position (2nd row of LCD) */
CharLCD Position(ROW 1, COLUMN O0);
CharLCD PrintString (DEFAULT ROW 1 STR);
}

else

{
CharLCD DrawHorizontalBG(ROW 1, COLUMN 0, NUM CHARACTERS, value);

/* []1 END OF FILE */

3. From the Build menu, select Build CapSense. PSoC Creator builds the project and displays the
comments in the Output dialog box. When you see the message “Build Succeeded” the build is
complete.
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3.2.5.7 Configuring and Programming the PSoC Development Board

1.
2.
3.

[

98

Disconnect power to the board.

Configure the DVK bread board SW3 to 3.3V.

Using the jumper wires, configure the PSoC Development Board's prototyping area:

o P1_6to LED1

o P1_7toLED2

Use PSoC Creator as described in Programming a Device on page 15 to program the device.

. After programing the device, press Reset.
. When running the project, an LED lights up when either CapSense button is pushed. If B1 (P0O[5])

is pushed it also displays Button1 in the top row of the LCD display. Likewise, If B2 (PO[6]) is
pushed it displays Button2 in the top row of the LCD display. The bottom row of the LCD displays
the Slider position with a Horizontal Bar graph.

. Save and close the project.

CY8CKIT-001 PSoC Development Kit Guide, Doc. # 001-48651 Rev. **

Downloaded from Elcodis.com electronic components distributor

[+] Feedback


http://elcodis.com/parts/842141/CY8CKIT-001.html

Appendix A. Board Specifications and Layout

=¥ CYPRESS

PERFORM

This appendix gives detailed specifications of the PSoC DVK board components

A1 PSoC Development Board

A1 Factory Default Configuration
A.1.1.1 Power Supply

The board has several power nets. Below are the definitions of the different power nets.

VIN (9V or 12V) - This is the input power before it is fed to any of the regulators. A 9-12V wall wart
supply or a 9V battery is used as the source.

VREG (5V) - This is fed by VIN and is the output of the onboard 5V regulator. VREG can be selected
as the main 5V source by using the J8 header.

VBUS (5V) - This is power derived from the USB interface via a USB host. VBUS can be selected as
the main 5V source by using the J8 header.

VDD (3.3V or 5V) - This is fed by VREG, VBUS, or the onboard 3.3V regulator. VDD can be chosen
either to be 3.3V or 5V by the simple positioning of the VDD select switch.

VADJ (1.25V to 3.9V) - This is fed by VDD and is the output of the onboard adjustable regulator. It is
mainly used when the PSoC core must be powered at lower voltages. An adjustable resistor R11 is
used for adjusting the voltage.

VDD DIG - This is power derived from either VDD or VADJ. It is used to power the PSoC core. The
source for VDD DIG can be chosen as VDD or VADJ using the J7 header.

VDD ANLG - This is power derived from either VDD or VADJ. It is mainly used when user wants to
separate the analog power from the digital power. The source for VDD ANLG can be chosen as VDD
or VADJ using the J7 header.

VDDIO - This is power derived from either VDD or VADJ. It is used to power digital /0 on the PSoC
device. There are four sections of GPIO, which can be powered to 5V, 3.3V, or VADJ using four
headers. It enables the user to power the PSoC GPIOs at different voltages.
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A1.2 Power Supply Configuration Examples

A.1.2.1 Setting a 5V Supply from VREG

1. Place the jumper on J8 header to select VREG as the source.

2. Move the VDD select switch to select the 5V.

3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.

Note 5V operation is not recommended with ES1 Silicon. See the silicon errata for details.

Figure A-1. Setting a 5V Supply from VREG

MOVE VDD SELECT
SWITCH TO 5V

SELECT VDD AS SOURCE
FOR VDD ANLG

p SELECT VDD AS SOURCE
FOR VDD DIG

» SELECT VREG AS SOURCE

A.1.2.2 Setting a 3.3V Supply from VREG
1. Place the jumper on J8 header to select VREG as the source.
2. Move the VDD select switch to select 3.3V.
3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.
Figure A-2. Setting a 3.3V Supply from VREG
' L vl T4

g

MOVE VDD SELECT
SWITCH TO 3.3V

SELECT VDD AS SOURCE
FOR VDD ANLG

p SELECT VDD AS SOURCE
FOR VDD DIG

p SELECT VREG AS SOURCE
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Setting VDD ANLG as VADJ and VDD DIG as VDD for VDD = 3.3V

A.1.2.3
1. Place the jumper on J8 header to select VREG as the source.
2. Move the VDD select switch to select 3.3V.
3. Place the jumper on J6 header to select VADJ as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.
Figure A-3. Settmg VDD ANLG as VADJ and VDD DIG as VDD for VDD = 3.3V
" | : BV l
MOVE VDD SELECT
SWITCH TO 3.3V
SELECT VADJ AS SOURCE
FOR VDD ANLG
SELECT VDD AS SOURCE
FOR VDD DIG
P SELECT VREG AS SOURCE
This helps to separate the analog supply from the digital supply and VDD.
A.1.24 Setting VDD DIG as VADJ and VDD ANLG as VDD for VDD = 3.3V

1. Place the jumper on J8 header to select VREG as the source.

2. Move the VDD select switch to select 3.3V.
3. Place the jumper on J6 header to select VDD as source for VDD ANLG.

4. Place the jumper on J7 header to select VADJ as source for VDD DIG.
Figure A-4. Setting VDD DIG as VADJ and VDD ANLG as VDD for VDD = 3.3V

"ra @

VkD 1&* 7.1 -l ‘A
Rt & j MOVE VDD SELECT
SWITCH TO 3.3V

5 v

SELECT VDD AS SOURCE
FOR VDD ANLG

SELECT VADJ AS SOURCE
FOR VDD DIG

p SELECT VREG AS SOURCE

This helps to separate the digital supply from the analog supply and VDD.
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A.1.2.6  Setting a 5V Supply from VBUS

1. Place the jumper on J8 header to select VBUS as the source.
2. Move the VDD select switch to select the 5V.

3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.

Note 5V operation is not recommended with ES1 Silicon. See the silicon errata for details.

F|gure A-5. Setting a 5V Supply from VBUS

VDD R

3V
JV4
Ul
SOURCE -1 VD‘ ‘0|
Vf\ _‘ i f.
- G

veu‘ ® O ‘i‘.

A.1.2.6  Setting a 3.3V Supply from VBUS

1. Place the jumper on J8 header to select VREG as the source.
2. Move the VDD select switch to select 3.3V.

MOVE VDD SELECT
SWITCH TO 5V

SELECT VDD AS SOURCE
FOR VDD ANLG

SELECT VDD AS SOURCE
FOR VDD DIG

SELECT VBUS AS SOURCE

3. Place the jumper on J6 header to select VDD as source for VDD ANLG.
4. Place the jumper on J7 header to select VDD as source for VDD DIG.

Figure A- 6 Settmg a 3 3V supply from VBUS

\
11V

W

source| M VDD ) J6

oD p](y
I(I

|

You can measure current from VREG, VBUS, VDD ANLG, VDD DIG and VDDIOs by removing the

jumpers and connecting the meter across the respective header.
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A.1.2.7 J1 - DC Power Jack

+ DC
+12V/1A
Use a 12V/1A wall wart power supply when powering from the barrel power jack. This input power is
VIN.

A.1.2.8 9V Battery Terminals

]+

]_

Use a 9V alkaline battery to connect to the 9V battery terminals. This input power is VIN.

A.1.2.9 J8 - 5V Source

This header allows the user to select the 5V source from either the onboard 5V regulator (VREG) or
from the USB 5V rail (VBUS).

A.1.2.10 VDD Select Switch
This switch allows for selecting either 5V or 3.3V. VDD feeds VDD DIG, VDD ANLG and VDDIO.

A.1.2.11 J7 - VDD DIG Select

This header allows the user to select the PSoC core source power. If you need to power the PSoC
core at either 5V or 3.3V (based on the position of the VDD select switch), place the jumper on the
upper two pins. If you need to power the PSoC core at lower voltages (1.25V to 3.9V), then place the
jumper on the lower two pins. When the jumper is on the lower two pins, you must adjust R13 to tune
the adjustable regulator to output the desired voltage.

A.1.2.12 J6 - VDD ANLG Select

If you want to separate the analog power from the digital power, you can position the jumper on the
upper two pins to source analog power at 5V or 3.3V (based on the position of the VDD select
switch), or on the lower two pins to source analog power at lower voltages (1.25V to 3.9V).

A.1.2.13 R11 - Adjustable Regulator Variable Resistor

This adjustable resistor is used to tune the VADJ voltage. Turning this variable resistor swings the
VADJ voltage between 1.25V and 2.3V when the VDD select switch is in the 3.3V position. When the
VDD select switch is in the 5V position, turning this variable resistor swings the VADJ voltage
between 1.25V and 3.9V.
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A.1.3 Prototyping Components
A.1.3.1 Prototyping Area

J10-RS232 POWER

P15-DB9 SERIAL ~®— :
COMMUNICATION D lns232_pwR
PORT

- wn C15

Icnéﬁ’n

I TLTLITI
[ELTLLELY

JO9-FULL SPEED

@ B W N EEEESENEEEEE
E B EEEEEEESEESEE NN
EEE s EEEEESENEEEEN
" E W E W EEEEEEEEEEEN
s g @S EEEEENEEESEN®E
" EEEEEEREREEEEEEE
" W EEEEEEEEEEEEEN

USB PORT ———
SWA1
J14-RADIO POWER fhe Ll
RADIO_PWR
Ll ¢||[ l-n ey it T ELENTIE DL o ;
J11-VARIABLE = J‘\E"[.l“tLE"’l_.;.-n. & -I E o . 2 B ) SW2
RESISTOR POWER 12 8% i4 - ;
P17-WirelessUSB -a&——
LP RADIO MODULE
CONNECTOR
PROTOTYPE AREA
R20-VARIABLE
RESISTOR CAPSENSE SLIDER ~ CAPSENSE BUTTONS

Note Port1 pins are used for SWD/JTAG. The P1_6 and P1_7 pins are used for CapSense.
A.1.3.2 P15 - DB9 Serial Communications Port

This is a standard female DB9 serial communications connector. Four signals are brought from the
RS232 transceiver to receptacle P16. These signals are Rx, Tx, Clear To Send, and Request To
Send. To connect these signals to the PSoC /O pins, use wires to jumper from P16 to P19, where
sockets for ports zero and one are available.

A.1.3.3 J10 - Serial Port Power

Header J10 must be jumpered in order to use the serial communications port. Placing a jumper on
J10 provides VDD power to the RS232 transceiver. This power can be either 3.3V or 5V, depending
on which the position of the VDD select switch.
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A.1.3.4  J9 - Full Speed USB Port

The board has a mini-B full speed USB connector. There are also two test points for the differential
pair signals D- and D+. These signals are routed to the processor module socket P1, pins 6 and 8
respectively. The power net VBUS is brought into the board through this interface.

A.1.3.5 P17 - Artaflex WirelessUSB LP Radio Module Receptacle

Receptacle P17 is used specifically for the Artaflex AWP24S WirelessUSB module. Eight signals are
routed from this receptacle to P12 receptacle. These signals are 4 SPI (serial peripheral interface)
signals MISO (master-in-slave-out), MOSI (master-out-slave-in), nSS (slave select), SCK (serial
clock), an IRQ (interrupt request) and RD_RESET (radio reset). The other two signals are radio
transmit and receive signals. Note: These 1/O signals must not be greater than 3.3V.

A.1.3.6 J14 - Wireless Radio Module Power

Header J14 must be jumpered in order to use the Artaflex radio module. Placing a jumper on J14
provides 3.3V power to the P17 module socket. This power is drawn directly from the 3.3V regulator.

A.1.3.7  R20 - Multipurpose Variable Resistor

The board is equipped with a 10 kQ thumbwheel variable resistor referenced to ground. The high
side of the resistor is tied to jumper J11. The wiper is tied to a receptacle pin on P14.

A.1.3.8 J11 - Variable Resistor Power

Header J11 must be jumpered in order to use the variable resistor. Placing a jumper on J11 provides
VDD ANLG power to the high side of the resistor.

A.1.3.9  SWT and SW2 - Multipurpose Push Button Switches

The board has two multipurpose mechanical push buttons, SW1 and SW2, that are referenced to
ground. The other sides of the switches are tied to receptacle pins on P14. The switches follow an
inverted logic as they connect ground to receptacle pins on P14 when pressed.

A.1.4 LCD Module

The board has a 2x16 alpha-numeric LCD. I/Os of the module are connected to port two of the PSoC
device and are routed to the processor module socket P2. This LCD is rated for 5V. However, the
I/Os have a level translator inline so that signaling may be as low as 1.8V and still be recognized by
the LCD. The header J12 must be jumpered for the LCD Module to be powered. If J12 is not jum-
pered, it removes power from level translator. If the LCD module is removed, the receptacle pins of
P18 can be used as port 2.
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A.1.4.1

A.1.4.2

A1.5

A.1.6
A.1.6.1

A.1.6.2
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R31 - LCD Contrast Adjustment

The board is equipped with an LCD contrast adjustment resistor R31. Turning the wiper counter-
clockwise increases the contrast, while turning the wiper clockwise decreases the contrast.

J12 - LCD Module Power

Power for the LCD module is provided through header J12. Placing a jumper on the upper two pins
shorts the VCC pin of the module to ground. Placing the jumper on the lower two pins provides 5V to
the VCC pin of the module. This 5V power is taken directly from the onboard 5V regulator.

CapSense Elements

The prototyping area has three capacitive sensing elements. There are two CapSense buttons con-
nected directly to port zero pins. In addition, there is a five segment CapSense slider also connected
directly to port zero. Series resistors are placed on these port zero 1/Os and should be loaded with
appropriate values. A value of 0Q is used for general purpose CapSense applications, but a value of
560Q should be used for achieving best performance. The board is loaded with 0Q series resistors
by default. The presence of CapSense elements does not affect the general purpose use of port
zero pins.

Processor Module

J2, J3, J4 and J5 - VDDIO Select

These four headers allow the user to power the PSoC GPIOs at different voltages. For instance,
some of the 1/0 may be powered at 5V, some at 3.3V and some at 1.8V. There are four blocks of
GPIO, each having its own source power. Each VDDIO header provides power to specific GPIO's
and is selectable from VDD, 3.3V or VADJ. For details on which GPIOs are powered by which
VDDIO header, refer to the data sheet for the PSoC device used with this board.

For example, VDDIO_O is configured to VDD, VDDIO_1 is configured to 3.3V and VDDIO_2 is con-
figured to VADJ by placing the jumpers in the respective positions as shown in Figure A-7.

Figure A-7. VDDIO Select

VDDIO_0=VDD(5V/3.3V) VDDIO 1=3.3V  VDDIO_2=VADJ

SW4 - Processor Reset Button

The board has a push button switch that resets the PSoC device attached to the processor module.
One side of the switch is tied to the XRES pin of the processor module socket. The other end of the
switch is tied to the HW_RESET pin of the processor module socket. Doing this allows the module
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designer to tie the HW_RESET line either high or low, depending on which direction the processor
reset is active.

Note PSoC1 devices are active high reset. Therefore, a light pull-down resistor may be necessary
on the XRES pin of designs with these devices to avoid unintentional device resets. PSoC3 and
PSoC5 devices are active low reset. Therefore, a light pull-up resistor may be necessary on the
XRES pin of designs with these devices to avoid unintentional device resets.

A.1.6.3 U8 - External MHz Oscillator

The board supports the use of an external high frequency 8-pin PDIP oscillator. The speed of the
oscillator supported is dependent on the specifications of the PSoC device used.

A.1.6.4 P1, P2, P3 and P4 - Processor Module Receptacles

Processor modules provide modularity to this board. Sockets P1-P4 are used to connect a processor
module to the board. All supported GPIOs (including special 1/0s), along with VDD DIG, VDD ANLG,
5V, 3.3V, VBUS and VBAT (only connected to a surface mount pad on the board) are connected to
these receptacles. In addition, each of the VDDIO power pins are connected to these receptacles.
The full speed USB D+ and D- signals are also connected to one of the sockets. Processor reset is
connected to P1. Any “no connect” pins are brought out to surface mount test pads.

Figure A-8. Mechanical Layout Details for Processor Module Connector
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A7 Expansion Ports

- Port C

Port A
i 8 ..7 .
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(¥ D10 SE i
Port A’
L ] HCE HC4
Port B

The board accommodates I/0 expandability. Around the upper, lower and right sides of the board
are 0.100" pitch, dual row right angle receptacles, each having at least three full 8-bit ports (one has
four full ports). Each also has four special I/O pins available. Three of the ports have power and
ground pins as well. The fourth is simply 1/O and ground exclusively. These sockets can be used to
join the processor module I/Os with external 1/Os through the use of daughter boards.
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A.1.7.1  Expansion Ports A and A’

Expansion port A can be used as I/O ports with three full 8-bit ports port3, port4 and port5. It has four
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port3,
port4, and port5 with external I/Os through the use of daughter boards.

Expansion port A' can be used as I/O ports with four full 8-bit ports port0, port2, port6 and port7. It
has four special 1/0Os as well as ground pins. It has no voltage pins. It can be used to join processor
module I/Os port0, port2, port6 and port7 with external 1/0Os through the use of daughter boards.

The main use of port A' is that it can be used together with port A to join processor module 1/Os
port0, port2, port3, port4, port5, porté and port7 with external 1/Os through the use of daughter
boards.

A.1.7.2  Expansion Port B

Expansion port B can be used as I/0O ports with three full 8-bit ports port0, port1 and port2. It has four
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port0,
port1, and port2 with external 1/Os through the use of daughter boards. It is mainly used in devices
with fewer 1/Os.

A.1.7.3  Expansion Port C

Expansion port C can be used as I/O ports with three full 8-bit ports port7, port8 and port9. It has four
special I/Os as well as ground and voltage pins. It can be used to join processor module I/Os port7,
port8, and port9 with external 1/Os through the use of daughter boards. It is used for devices with a
high 1/0 count.
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B.1 MiniProg3 LEDs

MiniProg3 provides five indicator LEDs:
m Upper Left - Busy: A red LED that lights when an operation (such as programming or debug) is in
progress.

m Lower Left - Status: A green LED that lights when the device is enumerated on the USB bus and
flashes when the MiniProg3 receives USB traffic.

m Upper Right - Target Power: A red LED that lights to indicate that the MiniProg3 is supplying
power to the target connectors. Note that it does not light when target power is detected but not
being supplied by MiniProg3.

Lower Right - Aux: A yellow LED reserved for future use.
Middle - No Label: A yellow LED that indicates the configuration state of the device. It flashes

briefly during the initial configuration of the device. If this LED lights solid, a configuration error
has occurred and MiniProg3 must be disconnected from the USB port and reconnected.

B.2 Programming in Powercycle Mode

You should not perform powercycle mode programming with PSoC Programmer. This is due to the
way the module is designed. VTARG of the MiniProg3 is wired exclusively to VDDIO1 of the chip on
the module. In order for powercycle programming to work, VTARG would need to be wired to VDDD.
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