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© Cypress Semiconductor Corporation, 2011-2012. 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™ is a trademark and PSoC®is a registered trademark 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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Thank you for your interest in the CY3214-PSoCEVALUSB Kit. This kit includes a development

board for the CY8C24894-24LTXI PSoC® device. Note that the board has the CY8C24094 device,
which is an on-chip debug part for the CY8C24x94 family. You can design your own projects with
PSoC Designer™ or by altering the code examples provided with this kit. It is a combination of
technologies that create opportunities for a new range of low-cost, mixed-signal USB products. This
architecture enables creating customized peripheral configurations that match the requirements of
individual applications.

The CY3214-PSoCEVALUSB Kit is based on the PSoC1 family of devices. PSoC is a
Programmable System-on-Chip™ platform for 8-bit applications. It combines precision analog and
digital logic with a high-performance CPU. With PSoC, you can create the exact combination of
peripherals and integrated proprietary IP to meet the needs of your applications.

Chapter 2 describes the installation and configuration of the CY3214-PSoCEVALUSB Kit, PSoC
Designer and PSoC Programmer. Chapter 3 describes the kit operation, with the help of the ‘Square
Mouse’ project, which comes as a demonstration with the CY3214-PSoCEVALUSB kit. It also
explains the programming connections of a PSoC 1 device with the PSoC MiniProg and power
supply. Chapter 4 describes the hardware operations. Chapter 5 provides the description of the
execution of simple projects. The Appendix section provides the schematics and bill of materials
(BOM).

1.1 Kit Contents

The CY3214-PSoCEVALUSB Kit includes:
m PSoCEVALUSB board

LCD module

MiniProg Programmer

USB A to Mini B cable
CY3214-PSoCEVALUSB Kit CD
PSoC Designer installation file
PSoC Programmer installation file
Code examples

Hardware files

Kit guide

Quick start guide

Release notes

m Jumper wire pack

m CY8C24894-24LTXI sample silicon

o o o o o a o

Inspect the contents of the kit; if any parts are missing, contact your nearest Cypress sales office for
further assistance.

CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B 5
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1.2 Additional Learning Resources

Visit www.cypress.com for additional learning resources in the form of data sheets, technical
reference manuals, and application notes.

1.2.1 Reference Documents

Schematic diagram for the CY3214 PSoCEVALUSB board:
http://www.cypress.com/go/CY3214-PSoCEvalUSB

CY8C24894-24LTXI data sheet:
http://www.cypress.com/?mpn=CY8C24894-24LTXI

PSoC MiniProgl details:

http://www.cypress.com/go/CY3217-MiniProgl

ICE-Cube details:

http://www.cypress.com/go/CY3215-DK

PSoC Designer: PSoC Designer Overview
http://www.cypress.com/go/psocdesigner

PSoC Designer Training: PSoC Designer On-Demand Training Series and videos
http://www.cypress.com/psoctraining

PSoC Programmer, COM Hardware Layer Supported Languages
http://www.cypress.com/go/psocprogrammer

1.3 Document History

Revision

PDF Creation | Origin of

Date Change Description of Change

b 01/31/2011 RKPM Initial version of kit guide

Added My First Code Example section. Content updates throughout

*A 04/27/2011 SASH | e document

Updated screenshots in the Kit Installation section.
*B 05/03/2012 RKPM Updated Figure 5-13.
Updated installer file names.

1.4 Documentation Conventions

Table 1-1. Document Conventions for Guides

Convention Usage

Courier New

Displays file locations, user entered text, and source code:
C:\ ...cd\icc\

Italics

Displays file names and reference documentation:
Read about the sourcefile.hex file in the PSoC Designer User Guide.

[Bracketed, Bold]

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

CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B
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Table 1-1. Document Conventions for Guides
Convention Usage
. Represents menu paths:
File >> Open File >> Open >> New Project
Bold Displays commands, menu paths, and icon names in procedures:
Click the File icon and then click Open.
Times New Roman Dlsplziys an equation:
2+2=4
Text in gray boxes Describes cautions or unique functionality of the product.
7
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This chapter describes how to install and configure the CY3214-PSoCEVALUSB Kit.

2.1 Kit Installation

To install the kit software, follow these steps:

1. Insert the kit CD into the CD drive of your PC. The CD is designed to auto-run and the kit installer
startup screen appears.
Note You can also download the latest kit installer from http://www.cypress.com/go/CY3214-
PSoCEvalUSB. Three different types of installers are available for download.
a. CY3214-PSoCEVALUSB Kit ISO: This file (ISO image) is an archive file of the optical disc
provided with the kit. You can use this to create an installer CD or extract information using
WinRar or similar tools.

b. CY3214-PSoCEVALUSB Kit Setup: This executable file installs the contents of the kit CD,
which includes PSoC Programmer, PSoC Designer, kit code examples, kit hardware files, and
user documents.

c. CY3214-PSoCEVALUSB Kit Only (without prerequisites): This executable file installs only the
kit contents, which includes kit code examples, hardware files, and user documents.

2. Click Install the CY3214-PSoCEVALUSB to start the installation, as shown in Figure 2-1.

Figure 2-1. Kit Installer Startup Screen
= CVSZH—PSoC[.VALUSB E|E'E|

=
== CYPRESS

PERFORM

CY3214-PSoCEVALUSB

Open the Kit User's Guide...

S
i \ Install the C3214-PSoCEYALUSE, ..

® 2011 Cypress Semiconductor Corporation. All rights reserved
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Note If auto-run does not execute, double-click cyautorun.exe file on the root directory of the
CD/DVD, as shown in Figure 2-2.

Figure 2-2. Root directory of the CD/DVD

2 CY3214-PSoCEVALUSB (G:)

EBEX
File Edit VWiew Favorites Tools Help |',l
e Back = () I? /(, ) Search I| . Folders v

address |$ (=48

/J C¥3214-PSOCEYALLISE
1

== Prerequisite

(| File Folder

5 cyautorun
DAT File
LKB

len

") Documentation (=7 Firmowars (=77 Hardware
File Folder | File Folder | File Folder
> i = cyautorun
P3SaC Designer — PSoC Programmer —~
File Falder ,J File Folder /4 Applcation

Cypress Autorun Applet
setup =~ aukorun
ICO File = Setup Information
48 x 48 1KE

On the startup screen, click Next to start the installer.

The InstallShield Wizard screen is displayed, with the default location for setup. You can change
the location using Change, as shown in Figure 2-3.

Click Next to launch the kit installer.

Figure 2-3. InstallShield Wizard

CY3214-PSoCEVALLISB - InstallShield Wizard fgl

Welcome to the InstallShield Wizard for
CY3214-PSoCEVALUSB

The InstallShisld wizard will instal

Cr3214-PSoCEVALUSE on vour computer. To continue,
click Mext.

Select folder where zetup will inztall files.

G Ingtall Cv'3214-PSoCEVALUSE too

C:\Program FileshCypress

< Back [ Mest » | [ Cancel ]

On the Product Installation Overview screen, select the installation type that best suits your

requirement. The drop-down menu has three options: Typical, Complete, and Custom; see
Figure 2-4.

7. Click Next to continue the installation.

10
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Figure 2-4. Installation Type Options

" Cylnstaller, for CY3214-PSoCEVALUSB 1.0

Product Installation Dverview
Chooze the inztall type that best suits your needs

Chooze the type of inztallation

Product:
Cr3214-PSoCEVALUSE

Ingtallation Tppe;

Typiczal “

Inztallz the most common features of
Cv3214-PSoCEVALUSE.

(o [ o=

8. When the installation begins, a list of all packages appears on the Installation Page.

9. A green check mark appears adjacent to every package that is cached and installed. Wait until all
the packages are downloaded and installed successfully.

Figure 2-5. Installation Page

* Cylnstaller for CY3214-PSoCEVALUSB 1.0

Installation Page
Flease wait while setup installs/configures Cv'3214-PSoCEVALUSE on your computer

Caching 6

o PSoCProgrammerS etup

4" PSaCProgrammer3. 14.0.1126

w ClockProgrammerl. 3.0.1126
USBBootioader. 1126 C
BridgeControlPanel1.4.0.1126 Have a queshon ?boul‘
ExampleCods 1126 ¢ a product or service?
DeviceD atabasze 1126
PSoCDesignersetup
PSoCDesigner_Coreb 2. 2851.0
PSoCDesigner_ContentS. 2.2551.0
FSoCDesigner_Doch 2. 2651.0

a - il | . b "_,_

Statuz

ck out our cnline Technical
Suppeort rescurces at
www.cypress.com/go/support

[Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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10.Click Finish to complete the installation of the CY3214-PSoCEVALUSB Kit, as shown in
Figure 2-6.

Figure 2-6. Installation Completion Page

' ﬁcmmuerfmcnzmmmms 0 )

Note Advanced users can skip to Code Examples chapter on page 31.

2.2 PSoC Designer

PSoC Designer is the revolutionary easy-to-use Integrated Development Environment (IDE) that
helps to customize PSoC to meet your specific application requirements. PSoC Designer acceler-
ates system bring-up and time-to-market.

1. Click Start > All Programs > Cypress > PSoC Designer <version> > PSoC Designer <ver-
sion>.

2. To create a new project, click File > New Project; click File > Project Workspace to open an
existing project.

See Additional Learning Resources on page 6 for links to PSoC Designer training.
The PSoC Designer quick start guide is available at: http://www.cypress.com/?rID=47954.

For more details on PSoC Designer, go to:
<Install_Directory>:\Cypress\PSoC Designer\<version>\Documentation

12 CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B
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Figure 2-7. PSoC Designer Interconnect View
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PSoC Programmer

To open the PSoC Programmer, click Start > All Programs > Cypress > PSoC Programmer <ver-
sion>> PSoC Programmer <version>.

To successfully program the device, follow these steps:

1. Use the Power button to power up the CY3214-PSoCEVALUSB kit before loading the hex file on
to the Kit.

Figure 2-8. PSoC Programmer

B oo ogenne S RS T o ¢

File View Options Help

1 Port Selection db | Programmer | usiiies | JTAG |
D ViNIFrog /07AA35850F07 || Programming Parameters
File Path [CapsenselCapsense hex
Programmer, MINIProg1/07AA35950F07
Progremming Mode; ~ Reset @ PowsrCycle  Power Detect
Verification; @ on 0 off Connector, 5p @ 10p
Devics Family AutoDetection: @ on © Of Clock Speed: |1.6 MHz
268 Programmer Characteristics Status
Protocol: " yTAG ¢ swD @ ISP ) pc | ExecutionTime
Device e
CYBC24094-24001 Voltags: NA
Actions Resuts 4
Programming Starting
Erase Succeeded
Device set to
CYBC24094-24AXI at 16384 FLASH bytes
4:54:27 M

Device Family set to
24394 at 4:54:27 P

Rutomatically Detected Device: CYSC24094-24AXT
Program Requested at
4:54:26 BM
Successfully Connected

to
MINT Vi n 1.80
MINIProgl/07AR35950F07 ErS o

at 4:52:15 PM .

Opening Port at 4:52:11
BM

Connected at 4:52:11 BM MINIProgl/07AA35350F07
Active HEX file set at

e I:\Capsense\Capsense.hex

For Help, press F1

Click the File Load button to load the respective hex file.

Click the Program button to program the hex file to the chip.

When programming is successful, Programming Succeeded appears in the Actions pane.
Close PSoC Programmer.

SLIE I A

Note For more details on PSoC Programmer, go to:
<Install_Directory>:\Cypress\Programmer\<version>\Documents

SuiteUSB 3.4

The Cypress SuiteUSB 3.4 is a generic USB driver environment that you can freely use to develop
host applications that interact with a USB device.

CyConsole is used to communicate with USB devices that match the CyUSB.sys device driver. The
console supports hot-plugging of USB devices. When a device that matches the driver is plugged
into the PC, it automatically appears in the device list near the top of the CyConsole window.

SuiteUSB 3.4 software can be installed from the link http://www.cypress.com/?rID=34870.
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3. Kit Operation
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3.1 Introduction

The CY3214-PSoCEVALUSB kit examples helps you to exchange data between a PC application
and real world 1/0. The kit includes a full-speed USB User Module with programmable 1/O user
modules to provide instant connection.

3.2 Square Mouse Example

The Square Mouse example is programmed to the CY3214-PSoCEVALUSB board as a default
project for demonstration purposes. If the PSoC on the board has been reprogrammed or erased,
follow the steps in the section, Programming Specifications and Connections on page 16 to program
the board with the square mouse hex file provided in the kit CD (<Install_Directory>:\
Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\squaremouse2_reset.hex).

To execute the program, follow these steps:

1. Connect the USB2 cable to the Mini USB type B connector on P1, as shown in Figure 3-1.
Ensure that the power selection jumper (shunt) is place on the first two pins (designated as
VBUS).

2. The message "PSoC Eval USB 1" is displayed on the LCD.
3. Check the movement of the mouse pointer on the screen; note that it moves in a square fashion.

Figure 3- 1 USB Cable Connectlon and Power Jumper Setting

" E148208

P67 PSS PEI  PS1 PS0  PE2 PB4

O S ovss 2807
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3.2.1 Programming Specifications and Connections

When the MiniProg is connected, you can use PSoC Programmer to program the CY3214-
PSoCEVALUSB kit. Plug in the USB cable into the MiniProg before attaching it to the ISSP header
on the board. When using a USB cable with MiniProg, keep the length under six feet to avoid signal
integrity issues.

When using MiniProg, the LEDs blink at a variable rate to track connection status. The green LED
near the USB connector turns on after MiniProg is plugged into the computer and is configured by
the operating system. If MiniProg cannot find the correct driver in the system, this LED does not turn
on. After the device is configured, the LED stays on at about a 4-Hz blink rate. This changes during

programming, where the blink duty cycle increases.

The red LED (Figure 3-2) at the bottom turns on when the MiniProg powers the part. The LED is off
when power is provided by the target board.

Figure 3-2. Programming PSoC Device

Qadfrnen
o EERg

G

GaNnroen

]Gy c
C==J8H- ]an‘
P37

@ i 9904
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Figure 3-3. PSoC Programmer Screen

[ PSoC Progras i |
p e FileLoad —/ . 0

F\t View  Options  Help Program
: J— Toggle Power
Port Selscton 4Ib | Programmer | siities | JTAG |
1) MINIProg1/07AA35350F07 || - Programming Parameters
File Path |1Capsense\Capsense.hex
Programmer: MINIProg1/07AA35950F07
Programming Mode: ~ Resst (8 PowsrCycle  Powar Detect
Verification: @ On Off Connector: 5p @ 10p
Device Family AutoDetection; ® On Off Clock Speed: | 1.6 MHz
26094 Programmer Characteristics Status
Protocol:  JTAG * SWD @ ISSP () [pc | ExeculonTime:
Device Vollage: @ 50y © 33V 25V 18V Power S.talus ON
CYBC24094-24AX Voltage: NA
Actions Results B

Programming Starting
Erase Succeeded

Device set to

CYBC24094-24RXT at 16384 FLASH bytes

4:54:27 B

Device Family set ta

24%94 at 4:54:27 BY

I

Automatically Detected Device: CY8C24094-24BXT
Program Requested at
4:54:26 PM
Successfully Connected
to
MINIProgl/07AR35950F07
at 4:52:15 PM L3
Opening Port at 4:52:11
PH

MINI Version 1.80

Connected at 4:52:11 BM MINIProgl/07AB35950F07

Active HEX file set at

dend tog N I1:\Capsense\Capsense.hex

For P, oL — v [ poweed || Comedted |

Follow these steps to program using MiniProg1l.:

Connect the USB cable to the PC and MiniProgl

Plug in the MiniProgl to the ISSP header on the CY3214-PSoCEVALUSB board

When USB is connected to the MiniProgl, the LED (green) glows in the MiniProgl

Open PSoC Programmer

Click the Load File button and browse to the hex file location. Click Open to select the hex file

Click Connect or double-click on the respective MiniProg under Port Selection to select or con-
nect to MiniProg

7. Click Program or press [F5] to initiate programming

8. The green LED on the MiniProgl blinks to indicate the progress of programming

9. After successful programming, the red LED on MiniProgl is powered off

10.Select the Toggle Power button in PSoC Programmer to power the board and verify output

o0k wbdhpRE
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This section provides an overview of the hardware, including power system, jumper setting, and
programming interface. To start using the board, go to Code Examples chapter on page 31.

System Block Diagram

The CY3214-PSoCEVALUSB Kit has the following sections:

Character LCD module
Buzzer (LS1)

Contrast potentiometer (R2)
Buttons (S1 and S2)

ISSP connector(J15)

LEDs (LED 1-4)
Potentiometer (VR1 and VR2)
USB connector (P1)
CapSense buttons (P3[0], P3[7]), and sliders (Port5)
Power supply connector (J13)
Joystick (JS1)

Reset button (S3)

Legacy DB9 connector (J1)
ICE-Cube connector (J14)

CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B
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Figure 4-1. CY3214-PSoCEVALUSB Board

RS-232 Transceiver

Character LCD Interface
WVoltage Regulator

GPIO Expansion Port

Power Selection
Jumper (P3)

DC Supply Jack

RS-232 Interface

Power LED

RJ45 Connector
for connecting
ICE-Cube

Joystick

Jumper to Isolate
PSoC Power for USE
Compliance Testing

PSoC CY8C24094 Chip

Reset Switch

Capsense Button

CapSense Slider

Table 4-1. Functional Pin Table

Pin No. | Pin Name Description
1 P2[3] Direct switched capacitor block input
2 P2[1] Direct switched capacitor block input
3 PA[7] GPIO
4 P4[5] GPIO
5 P4[3] GPIO
6 P4[1] GPIO
7 P3[7] GPIO
8 P3[5] GPIO
9 P3[3] GPIO
10 P3[1] GPIO
11 P5[7] GPIO
12 P5[5] GPIO
13 P5[3] GPIO
14 P5[1] GPIO

=7 CyprEss

PERFORM

I155P Connector

LCD Contrast Control

Jumpers to Enable
external pull up resistors
for12CBus

Push Button
Switches

UART Rx and Tx Pins

Prototyping Area
Potentiometers

USE Mini B Connector
GP10 Expansion Port

CapSense Button
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Table 4-1. Functional Pin Table

Pin No. | Pin Name Description
15 P1[7] 12C serial clock (SCL)
16 P1[5] 12C serial data (SCA)
17 P1[3] GPIO
18 P1[1] 12C serial clock (SCL), ISSP SCLK[2]
19 Vss Ground connection
20 D+ GPIO
21 D- GPIO
22 Vvdd Supply voltage
23 P7[7] GPIO
24 P7[0] GPIO
25 P1[0] 1°C serial data (SDA), ISSP SDATA[2]
26 P1[2] GPIO
27 P1[4] Optional external clock input (EXTCLK)
28 P1[6] GPIO
29 P5[0] GPIO
30 P5[2] GPIO
31 P5[4] GPIO
32 P5[6] GPIO
33 P3[0] GPIO
34 P3[2 GPIO
35 P3[4] GPIO
36 P3[6] GPIO
37 P4[0] GPIO
38 P4[2] GPIO
39 P4[4] GPIO
40 P4[6] GPIO
41 P2[0] Direct switched capacitor block input
42 P2[2] Direct switched capacitor block input
43 P2[4] External analog ground (AGND) input
44 P2[6] External voltage reference (VREF) input
45 PO[0] Analog column mux input
46 PO[2] Analog column mux input
47 PO[4] Analog column mux input VREF
48 PO[6] Analog column mux input
49 vdd Supply voltage
50 Vss Ground connection
51 PO[7] Analog column mux input
52 PO[5] Analog column mux input and column output
53 PO[3] Analog column mux input and column output
54 PO[1] Analog column mux input
55 P2[7] GPIO
56 P2[5] GPIO

CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B
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Figure 4-2. Hardware Block Diagram
Contrast Potentiometer

>

Q

14, I

ol 4 @

g 2

Capsensgig:rtstc’”s and Character LCD Display
Power Supply * T
P> @—— 1SSP Connector
1) ICE-Cube Connector
2) Joystick < >
3) Reset Button PSoC 1
4) Buzzer
P> l@—]Buttons (S1 and S2)
RS-232 Interface QJ ’ t I
Potentiometer
(VR1 and VR2) USB Connector LEDs (1-4)
4.2 Functional Description

42.1 Character LCD Module

The kit has a character LCD module, which goes into the character LCD header, P8. The LCD runs
on a 5-V supply and can function regardless of the voltage on which PSoC is powered. There is a
zero-ohm resistor setting available on the LCD section making it possible to convert it to a 3.3-V
LCD. The variable resistor R2 is a contrast potentiometer. It is used to control the LCD contrast.

Figure 4-3. LCD Module

LCD1

PX5
PX4

vCC

Vdd

Vss

Vo
> RS

2=t RAW PX6
0l E

1
2
3
7
3

']
7

R2
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422 CapSense® Buttons (P3[0], P3[7]), and Sliders (Port5)

There are two CapSense buttons and eight element CapSense sliders on the CY3214-
PSoCEVALUSB kit. CapSense Sigma Delta uses an external modulation capacitor (CMOD), the
copper sensor pad on the CY3214 PSoCEVALUSB board, and bleed resistor (Rb) in addition to the
sensor capacitor (Cx).

Bleed Resistor (Rb): The CSD uses the switched capacitor circuitry to convert the sensor
capacitance into a voltage, which is compared to a reference voltage. When the capacitor voltage
reaches the reference voltage, the comparator triggers a bleed resistor discharging the capacitor.
After the capacitor voltage discharges below the reference voltage, the bleed resistor is left floating
to allow the capacitor to continue charging. The comparator output becomes a bit-stream as it
toggles the bleed resistor and manipulates its input voltage. This bit stream is ANDed with a pulse
width modulator (PWM) to provide consistent stream framing. The number of counts in each frame is
analyzed to determine if the capacitive sensor is activated.

Modulation Capacitor (CMOD): The capacitor CMOD acts to attenuate high-frequency noise. The
pin assignment for CapSense buttons used in the CapSense code example (see My First Code
Example on page 31) are as follows:

B2 — P3[7]

B3 — P3[0]

The slider segments pin assignment used in My First Code Example on page 31 are as follows:
Slider 0 — P5[7]

Slider 1 — P5[5]

Slider 2 — P5[3]

Slider 3 — P5[1]

Slider 4 — P5[0]

Slider 5 — P5[2]

Slider 6 — P5[4]

Slider 7 — P5[6]

Figure 4-4. CapSense Sliders

B1
Slider
P37
2 o
SEL -
P33
a) -
P30
o
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Figure 4-5. CapSense Buttons
B2
B o

TouchPad L
B3

P30
EEEE— G

TouchPad R

4.2.3 Legacy DB9 Connector (J1)

This connector is used for serial interface. Connect the serial cable to the DB9 connector and the
serial port on the PC. The supply voltage is 3.3 V to 5 V; the output voltage Vout (high) is Vcc-0.6 V
and Vout (low) is 0.4 V.

Figure 4-6. DB9 Connector

vee
i— _l_Cl
1.0uF 16V
C3 U2 7| MAX3232ECDR
0.1uF.16V .
i ST OO VS e I
ul Cc4
o é | N - o E | 0.47uF,16V i
o . .
o+2=H L. Rlin Rlout po2iX 1
7 [ 8 | o 9 CIs
O F2in Rlout {© 2
3 | 14 . 111X ]|
e, 3 —_}-L Tlout Tlin 4—‘.10 RTS 3
@, m 1 T2out T2m = I I—I I_ 4
O——
9 2 6 Header 4
oO—15— — V+ 2 V- |
2 | ~ | DNP JP1
DBY-F
cs = P16 !
C6 -
VCC
0.47uF.16V 0.47uF.16V DNP JP2
P47 l
Table 4-2. 1C Description
Pin No. Pin Name Description
1 Cl+ Connected to +ve of capacitor C3
2 V+ Vcce supply
3 Cl- Connected to —ve of capacitor C3
4 C2+ Connected to +ve of capacitor C4
5 Cc2- Connected to —ve of capacitor C4
6 V— Vcc ground
7 T2 out Request to send (OUT)
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Table 4-2. IC Description
Pin No. Pin Name Description
R2in Clear to send (IN)
R2out Clear to send (OUT)
10 T2in Request to send (IN)
11 T1lin Transmitted data (IN)
12 Rlout Receive data (OUT)
13 R1in Receive data (IN)
14 Tlout Transmitted data (OUT)
15 Gnd Ground
16 Vce Vcce supply
Table 4-3. DB9 Connector Description
Pin No | Pin Name Description
1 DCD Carrier detect
2 RD Receive data
3 TD Transmit data
4 DTR Data terminal ready
5 SGND | System ground
6 DSR Data set ready
7 RTS Request to send
8 CTS Clear to send
9 RI Ring indicator
4.2.4 Power Supply Connector (J13)

Hardware

You can power the board from the USB cable or from an external 9 V to 12 V power supply. D1 is
used as a protecting diode. The protecting diodes are necessary if the load discharges are slower

than the filter capacitor after the rectification process.

Figure 4-7. Power Supply Connector

D1

Diode IN4001 25 }[ A

1
3

N

13
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4.2.5

4.2.6

26

LEDs (LED1-4)

Four LEDs are accessible through headers LED1-4. LEDs are illuminated by connecting the signal
to Vss (active low, set drive to strong, drive low). These LEDs are active low.

Figure 4-8. LEDs

AA

—

= —.
== .t
= T

==# CYPRESS

O 0 ) G L e e |

I gl

%7_He1dar 14

LED1 AR

El13

AA LED?

I
LED3 AA

LED4

Buzzer (LS1)

The buzzer is accessible through LS1.

Figure 4-9. Buzzer

Voo 12

A DO - L e L R e

il el

Q1

gHEldEl' 14
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4.2.7 ISSP Connector (J15)

This is used to program the device using the MiniProg device and the USB cable. To load a hex file
to the PSoC device chip, plug the MiniProg device to the jumper connector (J15).

Figure 4-10. ISSP Connector

VCC

: R22
;0 J15
2

Vce
GND
XRES
Pl1[1]
P1[0]

ISSP_CON

XRES

JP6

—

(] )

P11
P10

() =Y (%]

v ISSP Connector

4.2.8 Joystick (JS1)

A joystick is used to create a game. JSV (vertical pot value), JSH (horizontal pot value), and JSW
(switch) are accessible through the header on the board.

Figure 4-11. Joystick

vce sl VCC
'|'_ VI| 4
7 Pl Y e
V(| 5
g . ] e
HL HC VBl 6
W
AN |gr
J2
— ol 8]
1
<7 %
3
4
5
6
7
8
9
10
11
12
13
14
Header 14
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4.2.9 Reset Button (S3)
The reset button is used to reset the CY3214-PSoCEVALUSB Kkit.

Figure 4-12. Reset Button

vee

—=—
—0 O—s

Sl

2 1
—8 O—

, ==
XRES

4.2.10 ICE-Cube Connector (J14)

The ICE-Cube (available in the CY3215-DK Kit) provides significant debugging functionality that
requires full two-way communication between the ICE and your computer. This software interface
allows to run, halt, and single-step the processor and view the content of specific memory locations.
It also allows to set complex event points. Event points can start and stop the trace memory on the
ICE, as well as break the program execution. The ICE-Cube supports large memory model PSoC
devices (with more than 256 bytes of RAM) and is backward compatible with previous PSoC devices
(CYBC27x43 and CY8C24x23A).

Figure 4-13. ICE-Cube Connector
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Table 4-4. Pin Description

Pin No Pin Name Pin Description
1 OCDHC OCD high-speed clock output
2 GND Ground
3 XRES Reset signal (required only for Reset programming mode)
4 GND Ground
5 ocDcCC OCD CPU clock output
6 OCDDO OCD odd data output
7 OCDDE OCD even data /0.
8 VCC Supply voltage

4.2.11 USB Connector (P1)

The mini USB type B connector is compatible with USB 2.0 connector specifications. The RC filter is
used to isolate the VBUS from the on-board voltage domain.

Figure 4-14. USB Connector

USBMINIB | /77
ST R1
T T
L~ T 100
™7 | CE2Ad> .
D ] , 0.001uF
N j’”””_ \§|g5
4/ 1
VAVAV
PTC1
250 mA, PTC
R3
R4 22
22
= o)
[ag' o

4.2.12 Potentiometers (VR1 and VR2)

A potentiometer is a manually adjustable resistor. The potentiometer used here is of 10 KQ variable
resistors.They are tied to Vss and Vcc (set drive to analog high-Z).

Figure 4-15. Potentiometers

-
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15

RS RS 4
Header 14
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Buttons (S1 and S2)

These are SPST (single pole, single throw) switches.

Figure 4-16. Buttons

vCco o 12
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14
%7_Header 14
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All code examples for the CY3214-PSoCEVALUSB kit are available at the following location:
<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware.

5.1 My First Code Example

5.1.1 Project Objective

This example demonstrates how to operate the CapSense buttons and sliders. When you configure
CapSense buttons and sliders in the CSD wizard, the corresponding LEDs check the functionality of
CapSense buttons provided on the board.

The following user modules are used in the project:

m CSD: The CSD (Capacitive sensing using a Sigma-Delta Modulator) provides CapSense func-
tionality using the switched capacitor technique with a sigma-delta modulator to convert the sens-
ing switched capacitor current to digital code.

m LCD: The LCD module is used to display a horizontal bar graph when the CapSense slider is
touched.

m LED (1-2): LEDs 1-2 glows when CapSense buttons are touched.
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5.1.2 Flowchart

Start

Initialization of User
Modules

| P

L 2

Scan CapSense
buttons and sliders

v

Update Baseline of
all the sensors

If Sensor
value > Finger
threshold

Yes

Check On and OFF
state of sensors

If Button_1 is
pressed

Yes

LED_1is ON

If Button_2 is
pressed

Yes

LED_2 is ON

—

Get Finger Position
from Slider

IF Finger is
touched

Yes

Horizontal graph
appears on LCD
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5.1.3 Creating My First PSoC 1 Project

1. Open PSoC Designer.
2. To create a new project, click File > New Project.

3. In the New Project window, select the Chip-level icon. Name the project
Example_My_First PSoC_Project; see Figure 5-1.

4. Click Browse and navigate to the directory in which the project is being created.

Figure 5-1. New Project Window

Mew Project

Project types:

Yt

Chip-lervel

Creates an empty project, that supports Uzer Module zelection and placement. |

Mame: | Example_ky First PSol_Project |

Location: |CZ\ H Browse... l

Wwiorkspace name: |EHample_My_Firsl_F'SoE_F'roiec:t | Create directong for workspace

0K ] [ LCancel

5. Click OK. The Select Project Type window opens.
6. In this window, under Select Target Device, click View Catalog, as shown in Figure 5-2.

Figure 5-2. Select Project Type Window

% Salect Project Type - Chip-level

Clone project;

Path: H Browsze. .. l

Clear Path

Select Target Device

CDevice:

l Wiew Catalog...

Generate Main' file uzing:

@®cC
) Azsembler

[ 0K l [ LCancel

7. The Device Catalog window opens. Click on the All Devices tab.
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8. For this project, click CY8C24894-24LTXI and then click Select. See Figure 5-3.
Figure 5-3. Device Catalog Window

Device Catalog - Chip-level
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.| CYBCZaa22A-22FX]| [ 4 4K 255 24 2410525 ez I
@ O BCZ4423A-24PW A [ 4 4K 255 24 3010 825 HiA b
% CYBC224234-24PWK] [ 4 4K 255 24 24t 525 ez I
E CYBCZ4423A4-24PK] [ 4 4K 255 24 24t 525 ez I
< CYECZ244234-245K] [ 4 4K 255 24 2410 525 ez I
N CYECZ4532-22PVE] 4 4 2K 255 25 3010825 HiA I
N CYBCZ4532-22PVE] 4 4 2K 255 25 3010825 HiA I
g CYEC2a75e-22LTH & 4 18K 1K =1} J.0te 528 MiA Ful-
? 3010 MiA
< ———“
CYEC24588-24BWX] 56 3.0te 52 MiA Full-
E WECZE854-24LTH [ 4 18K 18 56 3.0t0 528 MiA Ful-
g CCECET143-224RX] 12 ] 18K 256 [ 3.0t0 528 es I
S CYALFTRALFARVK] 17 3 18K 754 18 ANtn 575 R )r- ]
[ Show Part Image ]l[ Select ]l[ Close

9. Under Generate 'Main' File Using:, select C and click OK.
10.By default, the project opens in chip view, as shown in Figure 5-4.
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Figure 5-4. Default View
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Now, place and configure the modules required for this design. Also, connect the modules
together and to the pins of the PSoC.

11.In the User Modules window, expand the Cap Sensors folder.

Figure 5-5. User Modules Window

o] Uszer Modules
-3 ADCs

&3 Amplifiers
- Analog Comm

= CSDADC
-3 Counters
-3 DACs
-3 Digital Comm
-3 Filters
-1 Generic
-3 Legacy
#- Misc Digital
-0 MUxs
#-3 Protocols
- Pz
#-3 Random Seq
Eﬁ RF

-3 Temperature
&-C Timers
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12.In the Cap Sensors folder, right-click on CSD to place the module.
Figure 5-6. CSD Module

User Modules

#J User Modules

[ aDCs

[ Amplifiers

[ Analog Comm

= Cap Sensors
g

. [ Place

1 Coun
[ DalC
1 Digits
1 Filter
1 Gene

Datasheet 3
Properties

Version List b

1 Legacy

1 Mizc Digital
[ MUz

1 Protocols
1 Puibz

1 Random Seg
[ RF

1 Temperature
1 Timers

13.The splash screen "CSD Configuration” appears; select CSD with PRS8 as clock source.

Figure 5-7. CSD Configuration

Select Multi User Module

Choose CSD configuration
Choose and click the "OK" button or click "Cancel”, below.

O
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CsD
with
PRS16
as
clock source

Ve [
A { PRSW —f
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Exlermal compongnts

®

Select
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with
PRSB
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CHlock source
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Prsa || wo | Red
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FPR316 uses IMO as clock source. Average precharge switch
operation frequency is IMO/4. It has high noise immunity due
to the long PR3 sequence. Because of its high operation
frequency. it can radiate more emissions than configurations
with & prescaler at low operation frequencies. This
configuration allows getting high sensitivity by providing
resolution up to 16 bits. [t has longer scanning time at same
resolution than other configurations due using the single
integration digital filter. Configuration is recommended fo
applications with metal sensing electrades when fast scanning
time is nat important.

FRSE uses IMO as clock source. Average precharge switch
operation frequency is MO, thas moderate noise immunity
due shorter PRS sequence. Because of its high operation
frequency, it can radiate more emissions than configurations

with & prescaler at low operation frequencies. The maximum
resolution is 12bits. Ithas shorter scanning time at sarme
resolution than PRS16 configuration due using the double
integration digital filker. Configuration is recammended far
applications with metal sensing electrodes when fast scanning

1]

l ’ Cancel ]

14.The CSD module is placed in the analog and digital blocks, as shown in the following figure.
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Figure 5-8. Chip View with CSD Module

15.The default parameter window of CSD_1 is shown in Figure 5-9.
Figure 5-9. Default CSD Parameter Window

Start Page .~ example_m...

ject [Chip]*

|Jzer Module

Wersion 1.50
FingerT hrezhold 40
MoizeThreghold 20
BazelinelpdateThreghold 200
Sensors Autorezet Enabled
Husteresis 10
Debounce 3
MHegativeMoizeThieshold 20
LowB aselineReszet 50
Scanning Speed Hormal
Rezalution 12

Ref Walue 2

FRS Polynomial Short
ShieldElectrodeOut Mone

16.Configure the CSD Module parameter window.
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Figure 5-10. CSD Parameter Window

Parameters - C5D >~ 0 X
Mame C5D
FingerThreshold 100
MoizeThreghold 40
BazelinelpdateThreghold 100
Sensors Autorezet Dizabled
Husteresis 10
Debounce 3
MHegativeMoizeThreshold 20
LowB aselineReszet 50
Scanning Speed Hormal
Rezalution 12
Ref Walue 4
FRS Polynomial Long
ShieldElectrodeOut Mone

Mame

Indicates the name uzed to identify this
User Module instance

17.In the Workspace Explorer, select CSD and right-click to select the CSD wizard.
Figure 5-11. Select CSD Wizard

ce er

2 Workspace 'Example_My_First_PSoC_Project' [1 project]
=-{Z Example_Myp_First_PSoC_Project [CYBC24894-24LTXI)
=8 Example_ty_First_PSoC_Project [Chip]
= Loadable Configurations
=1 example_my_first_psoc_project - 1 Uszer Modules
| JC5D
E Example_bdy_F Mk Alloveed Placement
[ E=ample_byp_F

Flace
Unplace
Rename

Delete

Select Color »

Datashest 4

Properties

Seleckion Options, .,

I 250 Wizard...

Wersion List 4

18.The default CapSense Wizard window appears. Configure the global settings to select the num-
ber of CapSense buttons and lights required for the project.
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Figure 5-12. Default View of CSD Wizard

Code Examples
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Leagend for Chip:

[ Unavailable pins
[ Locked pins
[ &vailable pins
[ &ssigned pins

Total Sensors: B | Switches: 1 | Sliders: 1

Radial Sliders: 0

19.Configure the Global Settings window of CSD Wizard, as shown in the following figure.

Figure 5-13. Global Settings Window

Global Settings | Sensors Selbings
Buttons 2
Sliders 1
Radial Shdess 0

Iodulator Capacibor Fin POJ5]
Feedback Resustes P P1)5]

Buttons

Bultons Senzoes Count

20.Similarly, click the slider once and configure the sensor settings, as shown in Figure 5-14.
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Figure 5-14. Sensor Settings Window

Global Settings

Diplex Falze
E ezolution 100
I Sensors Count ] I

Sensors Count

Slider Senzor Count.

e
51 §

s
N

21.Select each of the CapSense switches SW0 and SW1,; drag it to Table Pin Assignment View to
select the ports for CapSense buttons

Figure 5-15. Assign CapSense Switch to Port

SWo

SWi1

Chip Pin &ssignment Wiew I Table Pin Agzignment Wiew I

FO[]

P1[0]

F2[0]

P3[0]
S0

Fa[0]

Pa[0]

FO[t]

P1[1]

F2[1]

P3[]

F4[1]

Pa[]

FO[2]

P1[2]

F2[2]

P32

Fa[2]

Pa[2]

FO[3]

P1[3]

F2[3]

P3[3]

F4[3]

Pa[3]

FO[4]

P1[4]

F2[4]

P3[4]

P4[4]

Pa[4]

Fa[a]

P1[a]

F2[4]

P3[a]

F4[4]

Pa[a]

FO[&]

P1[8]

F2[6]

P3[7]
=]

F4[6]

Pa[6]

FO[7]

P1[7]

F2[7]

F4[7]

Pa[v]

22.Configure all CapSense sliders to ports, as shown in the following figure.
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Figure 5-16. Assign CapSense Slider to Port

(olLs
(s
(s
€S
(rLs
(S)s
(9lLs
(s

51

Chip Pit Assighment Yiew | Table Pin Assignment Visw

PO[O] |[ P[O] (| P2[0] || P3[0] |f P40] § P4[0O]

S0 S1id)

PO[T (| P[] |f P201] (| P3[1] |f P4[1] | P&[1]
S1(3)

PO (| PA[2] |f P2[2] || P3[2] |f P4[2] | Pal2]
S1¢5)

PO[3] (| PA[3] |f P2[2] (| P33] |f P4[3] | Pa(3]
S1(2)

PO[A] | P1[4] (| P2[4] || P304] || P414] | P4[4]
S106)

PO[S] (| P1E] |f P2[5] (| P3[8] |f P4[5] | Pala]
S1(1)

Po[eE] || P1[E] || P2[E] || P3[7] || P418] | P4[E]
Sl S1¢7)

PO[F] (| PALF] | P2[7] F4[¥] | Pa[7]
S1(0)

23.The CapSense buttons and sliders appear as follows.

Figure 5-17. Assigned CapSense Buttons and Slider View

SWO SW1
P3[0] P3[7]

[Llsd
[olsd
[Zlsd
[¥lsd
[9lsd

=172 oW =172
51 = A= o
=) L L)

24.In the User Module Window, select Misc Digital Folder to select the LCD module.
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25.Place the module by right-clicking on the LCD and select Place.

42

Figure 5-18. User Module Window

4] User Modules
[ ADCs
1 Amplifiers
1 Analog Comm
1 Cap Senzors
1 Counters
[ DACs
1 Digital Comm
1 Filters
1 Generic
[ Legacy
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m DigBut
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o LCD
i LED
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a PwD
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1 Random Seq
[d RF

1 Temperature
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Figure 5-19. Select LCD Module

dodules

#J Uzer Modules
[ ADCs
1 Amplifiers
1 Analog Comm
[ Cap Sensors
[ Counters

[ DaCs

1 Digital Comm
[ Filters

[ Generic

[ Legacy

= Mizc Digital

Properties

‘ersion List

fm SleepTimer
1 MUxs
1 Protocols
1 Pwis
[ Random Seq
1 RF
1 Temperature
1 Timers

26.Default LCD_1 parameters window are shown in the following figure.

Figure 5-20. Default LCD_1 Parameter Window

Parameters - LCD_1 > 3 X
M ame LCD_1
LCOPart More
BarGraph Enablz

Uzer Module
User Module name.

27.Rename LCD_1 as LCD and configure the parameters to build the project successfully.
Figure 5-21. LCD Parameter Window

Parameters - LCD > 0 X
M ame LCD
LCOPort Fort_4
BarGraph Enable

Name

|Indicates the name used to identify this User. .

28.In the User Module window, go to Misc Digital folder and select LED.
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Figure 5-22. Select LED Module

User Modules

#J User Modules

[ aDCs

[ Amplifiers

[ Analog Comm

[ Cap Sensors

[ Counters

[ DALCs

[ Digital Comm

[ Filters

[ Generic

[ Legacy

= Mizc Digital
w DigBuf

g Diglree

s E2PROM

i Properties
Ha 5L
Ha Sle

[ MUXs

[ Protocols

[ Pws

[ Random Seq

[ RF

[ Temperature

[ Timers

VersionList  »

29.Default LED_1 parameter window appears, as shown in the following figure.
Figure 5-23. Default LED_1 Parameter Window

Parameters - LED_1 > 0 X
Mame LED 1
Fort Mone
Fin Mone
Drive Active Low

User Module
zer Module narme.

30.Configure LED_1 parameter to successfully build the project.
Figure 5-24. LED_1 Parameter Window

Parameters - LED_1 LI
I ame LED_1
Part Part_3
Pir Part_3 1
Dirive Aotive Low
Hame

Indicates the name uzed to identify thiz User...
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31.Similarly add another LED module and rename it to build the project.

Figure 5-25. LED_2 Parameter Window

Parameters - LED_Z ~ & X Parameters - LED_2 3 X
Mame LED_2 Mame LED_2
User Module LED User Module LED
‘Yerzion 1.40 Wersion 1.40
Port Maone Port Port_3
Fin Maone Fin Port_3 2
Drive: Active Low Dirive Active Low
User Module Mame
User Module name. Indicates the name used to identify this User...

32.Finally, LCD and LED modules are placed in Chip view window.
Figure 5-26. LED and LCD Modules

@y 7 GIO o7 Gl

Porf 3
[Port_4 0
Forf_4 Tlien
[Port_ 4 2ien
Forl_4 3 en
[Port_4_4[1en

e

33.Configure the Global Resources window as shown in the following figure.
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Figure 5-27. Global Resources Window

Global Resources - example_my_First_psoc_project >~ 0 X
Povaer Setting [ Voo / SpsClk freq ] 500/ 24bHz
CPU_Clock, SysClk /8
Sleep_Timer A12_Hz
W1 = SysCllke/N 16
WC2=C1/N 16
W3 Source WC2
W3 Divider 256
SuzClk Source Internal
SpzClk*2 Dizable Mo
Analog Power SC OndRef Low
Fief Mux [vdd/2)+/-BandGap
AGndBypazs Dizable
Op-tmp Bias Low
A_Buff_Power Low
Trip Yoltage [LWD] 481
LWDThrottleB ack, Dizable
Wwiatchdog Enable Dizable

Power Setting [ Yoo / S5ysClk freq ]

Selects the nominal operation voltage and Syetem Clock [SypsClk)
zource, from which many internal clocks 01, W2, W3, and CPU cl...

34.0pen the existing main.c file in Workspace Explorer. Replace the existing main.c with the con-
tents of CapSense.c file, which is attached to this document.

Figure 5-28. Workspace Explorer

space Explorer

2 Workspace 'Example_My_First_PSolC_Project’' (1 project]
=I-{- Example_My_First_PS5oC_PFroject [CYBC24894-24LTXI]
=8 Example_My_First_PSal_Project [Chip]
=I-|.% Loadable Configurations
=l example_my first_pzoc_project - 4 User Modules
B Cso
[ LCD
[ LED_1
[ LED_2
E Example_My_First_PSaC_Praoject [Finout]
=\ Example_My_First_PSal_Project
-l Source Files

+-_1 Euternal Headers

35.Save the project.
36.Click Build > Generate/Build 'Example_My_First_PSoC_Project'.

37.When the project is built successfully, connect the CY3214-PSoCEVALUSB kit to PC through a
MiniProgl Connector (J15) on the board.
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Figure 5-29. Connect MiniProgl to Board

38.The board can be programmed either through PSoC Designer IDE itself or by launching PSoC
Programmer.

39.To program the board using PSoC Programmer, see PSoC Programmer on page 14.

40.To program the board through PSoC Designer, follow these steps.
a. Click on Program > Program Part.
Note When programming the board from PSoC Designer, close any open instance of PSoC Pro-
grammer.

Figure 5-30. Program Part Window

% Program) Part

Hex file path:
C:MEwample_y_First_PSol_ProjectsExample_y_First_ PSol_Pr |

Programming 5 ettings

Port Selection: I-.-1Il'-JIF'n:|g‘I A0 70BOF v|

Acouire Mode: () Reset (%) Power Cycle

Werification: ) On & Off

Power Settings: ROY b

MIMI Version 1.79
%]

b. In the Program Part window, configure the following settings:
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- Port Selection: select MiniProg1l/<MiniProg Number> with the status Connected
- Acquire Mode: Power Cycle

- Verification: Off

- Power Settings: 5.0 V

c. Click on the Program button to start programming the board.

d. The programming starts and the status is displayed on the progress bar.

Figure 5-31. Programming Status

% Program Part

Hex file path;
C:\Example_by_First_PSol_ProjecthExample_ty_First_PSoC_Pr |

0

Programming Starting

i |

fusi Pawersd  Comvected

e. When the programming is done successfully, the '‘Operation Succeeded!' Message is shown.

Figure 5-32. 'Operation Succeeded!" Message

Operation Succeeded!

5.14 Verify Output

1. Make the following connections on the board using the single strand jumper wires provided.
a. Connect 2-KQ resistor between Port P0.5 (P05 on J4) and P1.5 (P15 on J9).
b. Connect LED1 to Port P3.1 (P31 on J10) and LED2 to P3.2(P32 on J10).
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Figure 5-33. USB Connection to Board
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2. When the CapSense slider is touched, the horizontal bar-graph is displayed on the LCD.
Figure 5-35. Bar-Graph on LCD

Om O INDN

. J) TR I; =] ~ =
2 a = & o b
e .93 Cypress X
) ‘RESET CY3214 - PSoC Eval USB ,
it ) © 8.,2006 REV D ]

E148288

3. LED1 glows when CapSense button P30 is touched.
Figure 5-36. LED1 Glows for Button P30
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4. LED2 glows when CapSense button P37 is touched.
Figure 5-37. LED2 Glows for Button P37

PS7 PBE PB3 PSB1 P50 P62 PSt PBé

37
66 84u-84 408

5. Save and close the project.

5.2 Buttons and Lights Example

5.2.1 Project Description

This code example demonstrates the USB function using the CY3214-PSoCEVALUSB Kit. In this
project, the Buttons and Lights PC Host GUI is used to control the LEDs on board. The GUI also has
four soft buttons and four LEDs. When there is a button press event on the board, the board sends
out the buttons report to the GUI. The GUI updates the local LEDs and sends out a Lights report
back to the board. The LEDs on the board are updated based on this Lights report. The GUI also
provides the LED output as a logical function of soft buttons and buttons on board. The LED output is
a function of 'AND' or 'OR' of soft buttons and real buttons. By default, the LED output is that of real
buttons The following module is used in the project:

m USB: This module handles requests from the USB host (PC) to communicate with the device. It
handles data packet transfer between the host and device connected to host through USB.

522 Hardware Connections

m Connect LEDs 1-4 to P3.2 to P3.5 (P32 to P35 on connector J10).

m Port pins P2.2 to P2.5 (P22 to P25 on connector J12) are configured as active-low buttons in
firmware. To simulate a button press connect the required port pin to ground (terminal marked '-)
on connector J11.
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Figure 5-38. Hardware Connection
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Figure 5-39. Workspace Explorer of Buttons and Lights

Waorkspace Explorer

* 1 X

T whorkspace 'Examplel’ [1 project]
=-{.Z Examplel [CYBC24794-24L FXI]
=8 Examplel [Chip)
=\ Loadable Configurations
=+l examplel - 1 Uzer Modules
B UsB
E Examplel [Pinout]
+-_1 Examplel
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5.23 Firmware Architecture

5.2.3.1 Device Program Firmware Architecture

Figure 5-40. Flowchart

( START >

Send Buttons
Report

Local Button

Connect to Press?

Host

Update Local

Lights Report
YES—» LEDs

Recv?

NO
la

5.2.3.2 Host Program Firmware Architecture

Figure 5-41. Flowchart

( START ’
Button Click

_,| Update Local
Look for Device LEDs
device NO Connected?
YES YES
\ 4 Send Lights
( wait ) Buttons Report

Report Recv?

NO Return
()
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524 Verify Output

1. Load the Examplel.hex from <Install _Directory>:\Cypress\CY3214-PSoCEVAL-
USB\<version>\Firmware\ButtonsAndLights\PSoC Project\Examplel, as
explained in Programming Specifications and Connections on page 16.

2. On successful programming, disconnect the MiniProgl and connect the board to PC.

3. Open the Buttons and Lights GUI (Examplel.exe) from
<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\But-
tonsAndLights\PC Software\Examplel.

4. Press any of the four soft buttons on the GUI; the corresponding LEDs in the GUI glow (green)
and similar LEDs glow in the kit (red).

Figure 5-42. (a) GUI Display (b) Kit Display

= Example 1: Buttons and Lights

Soft
Buttons l_ . [ ] .

A3 iddan sasea aswad
a “

Real
Buitons L L_L_ L)
ButtonsAndLights device found

@

Figure 5-43. (a) GUI Display (b) Kit Display

& Example 1: Buttons and Lights

Soft
Buttons l_ l_ . L]

Real
Buttons
ButtonsAndLights device found
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5.3 Temperature Sensing Keyboard

5.3.1 Project Description

This project example operates similar to a keyboard, although it does not look like a standard keyboard. The
example is a temperature sensor using potentiometer (VR1 and VR2) as surrogates for real
temperature sensors. When plugged in using USB, the project enumerates as a keyboard and starts
printing out temperature values.

The following modules are used in the project:

m ADCIN: It is a differential input ADC from where the samples are received and used as the refer-
ence values to calculate the real temperature.

LCD: Itis used to display the values of the real temperatures.
PGA: Itis used as an amplifier where it amplifies the signal received from ADCINC.

USB: This module is used to handle the request from the USB host (PC) to communicate with the
device. It handles all the data packet transfer between the host and device connected to host
through the USB.

53.2 Hardware Connection

1. Connect the jumper wire between S1 on J2 and P3.0 (P30 on J10).
Connect the jumper wire between S2 on J2 and P3.1 (P31 on J10).
Connect the jumper wire between VR1 on J2 and P3.6 (P36 on J10).
Connect the jumper wire between VR2 on J2 and P3.7 (P37 on J10).
Connect the jumper wire between P2.7 (P27 on J12) and LS1 on J2.

a s~ DN
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Figure 5-44. Hardware Connection
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Figure 5-45. Device Configuration of Temperature Sensing Keyboard
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5.33 Firmware Architecture

Figure 5-46. Flowchart
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5.34 Verify Output

1. Load the Example2.hex from <Install_Directory>:\Cypress\CY3214-PSoCEVAL-
USB\<version>\Firmware\Temperature Sensing Keyboard\PSoC Project\
Example2\, as explained in Programming Specifications and Connections on page 16.

2. Open either a Microsoft Excel 2003 or 2007 application or a Windows Notepad application on the
computer and plug in the board using USB.

3. Press S1 or S2 to see the temperature values directly in the editor or spreadsheet; the corre-
sponding temperature values are displayed on the LCD.

4. Pressthe CAPS_LOCK key on the keyboard to toggle the buzzer on and off. Vary the potentiom-
eter (VR1 and VR2) and press S1 and S2 again.

Figure 5-47. Output

g«ln

nmmemnn &
o

58 CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B



—

— —
— —a—— -1
= 7

==# CYPRESS

Figure 5-48. Temperature Sensor Output on Excel spreadsheet
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54 Process Monitoring

54.1 Project Description

Code Examples

The process monitoring system code demonstrates how to collect the analog data at a rate
determined by the host. The host then displays the data in a graph and is able to save and reload the

data sets.

The following modules are used in the project

m ADCIN: It is a differential input ADC from where the samples are received and used as the refer-
ence values to calculate the real temperature.

LCD: Itis used to display the values of the real temperatures.

PGA: Itis used as an amplifier where it amplifies the signal received from ADCINC.

USB: This module is used to handle the request from the USB host (PC) to communicate with the
device. It handles all the data packet transfer between the host and device connected to the host
through the USB.
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5.4.2 Hardware Connection
Connect the jumper wire between P0.3 (P03 on J4) and VR1 on J2.

Figure 5-49. Hardware Connection
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5.4.3 Firmware Architecture

Figure 5-51. Flowchart
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544 Verify Output

1. Program the board with Example3.hex from <Install_Directory>:\Cypress\CY3214-
PSoCEVALUSB\<version>\Firmware\Process Monitoring\PSoC Project\
Example3\, as explained in Programming Specifications and Connections on page 16.

2. On successful programming, disconnect the MiniProgl and connect the board to the PC.
3. Wait until the HID device is installed (first time only) and run Example3.exe.
The LCD display shows the temperature value but indicates it is waiting for input from Host (PC).

4. Open the Process Monitoring GUI (Example3.exe) from
<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\Pro-
cess Monitoring\PC Software\Example3.

5. Onthe GUI, click the GetSamples button. The PC waits until 256 samples are received from the
board and then displays a graph of Temperature Vs Time.

6. Vary the VR1 on the board and click the GetSamples button again to see the difference in the
graph. This difference can be best viewed when Continuous Sampling is selected.

7. If continuous sampling is required, click the Continuous Samples button. The PC displays the
graph after every 256 samples received.

Note If the Sample Rate slider is kept at a minimum, the time taken to display graph also increases
as the graph is displayed only after receiving 256 samples.

Figure 5-52. Output
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Figure 5-53. GUI Display

% Example 3: Process Monitoring

Sample: 250

5.5 Async_PingExample

5.5.1 Project Description

The project demonstrates asynchronous data transfer by sending a series of large USB write (OUT)
and read (IN) requests by using USB functionality, which is available with CY8C24894 device.

The following user module is used in the project:

m USBFS_1: This module is used to handle the request from the USB host (PC) to communicate
with the device. It handles all the data packet transfer between the host and device connected to
host through the USB.

55.2 Hardware Connections
There are no hardware connections required.

Figure 5-54. Device Configuration of Async_PingExample

‘Warkspace Explarer >~ 0 X
@ Wiorkzpace ‘async_ping' [1 project]
El{b async_ping [CY3C24894-24LFXI]

=8 async_ping [Chip]

: EI{E' Loadable Configurations

EIB' azpnc_ping - 1 Uzer Modules

- USBFS_1

- E async_ping [Pinout]

- async_ping
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553 Driver Installation

The driver installation steps are for Windows XP and not Windows 7. Program the CY3214-
PSoCEVALUSB board with the Async_ping.hex, located at:
<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\
Async_PingExample\PSoC Project\async_ping and connect the board to the PC using a
USB cable. When connecting the board for the first time, follow these steps to install the USB driver
for this project.

1. Select Install from a list of specific location (Advanced) and click the Next button.

Figure 5-55. Driver Installation Welcome Page

Hardware Update Wizard

Welcome to the Hardware Update
Wizard

Thiz wizard helpz pou inztall goftware for;
Azync Ping Example

o

\.] IF your hardware came with an installation CD
-uﬂ or floppy disk. insert it now.

wihat do pou want the wizard to do?

() Install the software automatically [Fecommended)
() Install fram a list or specific location [Advanced)

Click Mest to continue,

[ Mexst > ][ Cancel ]

2. Select Don’t search. | will choose the driver to install and click Next to continue.

Figure 5-56. Installation Options Page

Hardware Update Wizard
Pleasze choosze your search and installation options. :g

() Search for the best driver in these locations.

Usze the check bores below to limit or expand the default zearch, which includes local
paths and removable media. The best diver found will be ingtalled.

() Dion't search. | will choose the driver to install.

Chaoosze this option to select the device driver from a list. %indows does not quarantee that
the driver you chooze will be the best match for your hardware.

< Back ” Mext » ][ Cancel
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3. Select Have Disk to select the appropriate INF file. Find the Async_PingExample drivers setup
in the following path: <Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<ver-
sion>\Firware\Async_PingExample\Driver_Setup

Figure 5-57. Device Driver Path

Hardware Lipdate Wizard

Select the device driver you want to install For thiz hardware.

Select the manufacturer and model of your hardware device and then click MNest. IF you
G%P hawve a disk that containg the driver pou want to install, click Hawve Disk.

Show compatible hardware

todel
Azync Ping Example

& Thiz driver iz not digitally signed!

Tell me why diver signing is important

[ < Back ” Mewt » ][ Cancel ]

4. Click on Continue Anyway.

Figure 5-58. Installation Page

Please wait while the wizard install Hardwarenstallation

1 E The zoftware pou are inztalling for thiz hardware:;
L3

Azync Ping Example

% Azync Ping Example

haz not pazzed Windows Logo testing to verify it compatibility
with windows #P. [Tell me why this testing iz important. ]

Continuing pour inzstallation of this software may impair

or destabilize the comrect operation of your system

: either immediately or in the future. Microsoft strongly

-—J recommends that you stop this installation now and
contact the hardware vendor for software that has

passed Windows Logo testing.

Continwe drymay l [ STOP Inztallation

5. Click Finish to complete the driver installation.

CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B 65



—

Code Examples = # CYPRESS

PERFORM

Figure 5-59. Installation Complete Page

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard has finished instaling the zoftware for:

g Azync Ping Example

The hardware you installed will nat wark, until pou restart
your computer.

Click. Finizh to cloze the wizard.

6. After successful driver installation, confirm in the following path: Start > right-click My Computer
> Manage > Device Manager > Universal Serial Bus Controller.

Figure 5-60. Detect Async_Ping Example in Universal Serial Bus Controller

=4 Computer Management Q@@
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S

Device Manager
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Y Blustooth Devices
¢ Computer
B8 Controlvault Device
g Disk drives
@ Display adapters
ik DWD{CD-ROM drives
[+ Removable Storage 5 Human Interface Devices
Disk Defragmenter =) IDE ATAJATAPI controllers
Disk Management & [EEE 1394 Bus host controllers
(@ Services and Applications 4 %5 Keyboards
+ 'J Mice and other pointing devices
-l Modems
- & Monitors
=I-EE Network adapters
HS 1394 Net Adapter #3
B Cisco Systems VPN Adapter
HS DW1520 Wireless-M WLAN Half-Mini Card
EE Intel(R) 52577LM Gigabit Mebwork Connection
+- [ PCMCIA adapters
- Porks (COM & LPT)
= 8 Processors
=& Serure Digital host controllers
-5 Smart card readers
%@, Sound, video and game controllers
+ System devices
= é Universal Serial Bus contrallers

E' Async Ping Exammple

AR A EEE R

& Generic 56 Hub

& Generic LISB Hub

3 Intel(R) 5 Series/3400 Series Chipset Family ISE Enhanced Host Controller - 3834

< | B [} & Intel(R) 5 Seriesi3400 Series Chinset Farilv USB Enhanced Host Contraller - 983C ) ¥
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Figure 5-61. Flowchart
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5.5.5 Verify Output

1. Program the board with async_ping.hex from <Install_Directory>:\Cypress\CY3214-
PSoCEVALUSB\<version>\Firmware\Async_PingExample\PSoC Project\
async_ping, as explained in Programming Specifications and Connections on page 16.

2. On successful programming, disconnect the MiniProgl and connect the board to the PC.

3. Run Async_Ping_Host.exe from <Install_Directory>:\Cypress\CY3214-PSoCEVAL-
USB\<version>\Firmware\Async_ PingExample\PC_Host App

4. A DOS-based host program starts and sends out the data transfer requests, reads and compares
the received data and logs the data transfer results.

5. The log file AsyncPing_Log.txt is saved in the application path. This log file gives a detailed
description of each data transfer that occurred
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Figure 5-62. Output

4] AsyncPing Log - Motepad

File Edit Format Yiew Help

Reply from USE/5&18CD34B84&0&1:hytes=62 : Passed
Reply from USE/5&18CD34B4&0&1 :bytes=62 : Passed
Reply from USB/5&18CD34B4&0&1 :hytes=62 : Passed
rReply from USE/5&18CD3484&0&1 :bytes=62 : Passed
rReply from USE/5&18CD3484&0&1 :byTes=62 @ Passed
rReply from USB/5&18CD3484&0&1 1byTes=62 @ Passed
rReply from USE/5&18CD3484&0&1hyTes=62 : Passed
reply from USE/5&18CD3484&0&1 hyTes=62 : Passed
REpT¥ From UsE/5&18CD3484&0&1 tbytes=62 : Passed
10 reply from USE/581BCD3484&0&1:hytes=62 @ Passed
11 reply from USE/5&1BCD3484&0&1:hytes=62 : Passed
12 Reply from USE/9&81BC03484&0&1: : Passed
13 Reply from USE/981BCD3484&0&1: : Passed
14 Reply from USE/981BC03484&0&81: : Passed
15 Reply from USE/5&1BC03484&081: : Passed
16 Reply from USE/5&1BCD3484&0&1: : Passed
17 rReply from USE/5&1BCD3484&0&1: : Passed
18 rReply from USE/5&1BCD3484&0&1: : Passed
1% reply from USE/S&1BCD3484&08&1: : Passed
20 reply from USB/S&18CD3484&0&1:
21 reply from USB/S&1SCD3484&0&1:
22 Reply from USB/S&1BCD3484&0&1:
23 Reply from USBE/S&1ECD3484&0&1:
24 peply from USBE/S&1ECD3484&0&1:
25 reply from USBE/S&1ECD3484&0&1:
26 Reply from USBE/9&1BCD3484&0&1:
27 Reply from USE/I&1B8CD3484&0&1:
28 Reply from USBE/I&1B8C03484&0&1:
25 Reply from USE/I818C03484&0&1:
30 Reply from USE/9&8158C03484&0&1:

D0 = G g L

: Passed
: Passed
: Passed
: Passed
: Passed
: Passed
: Passed
: Passed
i Passed
: Passed
: Passed

Bulk_PingExample

Project Description

The project demonstrates bulk data transfer by sending a series of end point-sized USB write (out)
and read (in) requests. The host effectively sends blocking writes and reads while the PSoC firm-
ware reads the OUT packets and fills the IN data from it. The following user module is used in the
project:

m USBFS_1: This module is used to handle the request from the USB host (PC) to communicate
with the device. It handles all the data packet transfer between the host and device connected to
host through USB.

Hardware Connections
No hardware connections are required.

Figure 5-63. Device Configuration of Bulk_PingExample

Workspace Explorer - 1 X
j Workspace bullk_ping’ {1 project)
£ bulk_ping [CYSC24894-241 FX1]

=-F8 bulk_ping [Chip]

; I'_—'I]__} Loadable Configurations

EI]__} bulkc_ping - 1 User Modules

‘] USBFS_1

E bulk_ping [Finout]

E-% bulk_ping

B Source Files

; ﬂ main.c

ﬂ isr_hndir c
ﬂ pma.c
52 boot asm
(-4 Header Files
-3 lib

----- @ flashsecurity td
3 @ readme txt
#H-d Output Files
-3 BExemal Headers
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Driver Installation

Program the CY3214-PSoCEVALUSB board with the Bulk ping.hex located at
<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\

Bulk PingExample\PSoC Project\bulk ping and connect the board to the PC using a USB
cable. When connecting the board for the first time, follow steps 1 to 5 in the section Driver Installa-
tion on page 64.

At step 3, browse and locate BulkPing.inf from <Install_Directory>:\Cypress\CY3214-
PSoCEVALUSB\<version>\Firmware\Bulk PingExample\Driver_Setup.

After successful driver installation, confirm in the following path: Start > right-click My Computer >
Manage > Device Manager > Universal Serial Bus Controller.

Figure 5-64. Device Management

L, Computer, Management ['. ”’I:I |[‘S_<|
Q File Action Miew ‘Window Help ;lilJ
& zalie= A=
Q Cormputer Management (Local) = ~
= @ System Tools +
&1 Event Wiewer + Bluetooth Devices
Shared Folders + :J Compuker
% Local Users and Groups +-HE ControlVault Device
4] Performance Logs and Alert: 42w Disk drives
=2 Device Manager + § Display adapters
- storage b, DYD{CD-ROM drives
Removable Storage +-[g Human Intetface Devices
g Disk. Defragmenter +-i=) IDE ATAIATAPT contrallers
Disk. Management +-&a IEEE 1394 Bus host controllers
@ Services and Applications 4z Keyboards
+ '_')' Mice and other pointing devices
+ E‘, Moderms
¥ § Monitors
—|- EH8 Metwork adapters
HE 1394 Met Adapter #3
B Cisco Systems VPN Adapter
HE DW1520 Wireless-M WLAN Half-Mini Card
H& Intel(R) §2577LM Gigabit Network Connection
= [ PCMCIA adapters
[a Generic CardBus Controller
+- 5 Ports (COM & LPT)
+ ﬂ Processors
+ V!) Secure Digital host controllers
+ @ Smart card readers
+- @, sound, video and game controllers
+ Seyskem devices
= g Universal Serial Bus controllers
|65+ Bulk Ping Example |
&2 Generic USE Hub
¢ 3 ‘:_' Gennle'ric\ UsE HUb. . . . . ) 3
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5.6.4 Firmware Architecture
Figure 5-65. Flowchart
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1. Program the board with bulk_ping.hex from <Install_Directory>:\Cypress\CY3214-
PSoCEVALUSB\<version>\Firmware\Bulk PingExample\PSoC Project\bulk ping.

2. On successful programming, disconnect the MiniProgl and connect the board to the PC.
3. Run Bulk_Ping_Host.exe from <Install_Directory>:\Cypress\CY3214-PSoCEVAL-

USB\<version>\Firmware\Bulk PingExample\PC_Host_ App.

4. A DOS-based Host program starts and sends out the data transfer requests, reads and compares

the received data, and logs the data transfer results.
5. The log file BulkPing_Log.txt is saved in the application path at

<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\
Bulk PingExample\PC_Host_App. This log file gives a detailed description of each data

transfer.

Figure 5-66. Output

% BulkPing_log, txt - Notepad

Eile Edit Format

reply from
reply from
reply from
reply from
reply from
reply from
reply from
reply from
Rep1 from
10 Rep vy Trom
11 Reply from
12 Reply from
13 Reply from
14 Reply from
15 Reply from
16 Reply from
17 Reply from
18 Reply from
19 Reply from
20 Reply from
21 reply from
22 Reply fram
23 rReply from
24 Reply fram
25 Reply from
26 Reply from
27 Reply from
28 Reply from
29 Reply from
30 Reply from

(e NI Way R I P T

Wiew Help

USE,/ 5&21900984 &0&1
USE,/5&215D0984 &0&1
USB/5&219D0984 &0&1
USE,/5&215900984 &0&1
USB,/5&219D0984 &0&1
USE/5&21500984 &0&1
USB,/5&219D0984 &0&1
USE/ 5&21500984 &0&1
USE,/5&215D0984 &0&1
USE,/5&21900984&081 :

USE/ 5&2159D0584&0&1
USE/5&219D0984&0&1
USE/ 5&2159D0584&0&1
USE/ 5&219D0984&0&1
USE/ 5&2159D0084&0&1
USE/ 5&219D0984&0&1
USE,/5&21900984&08]
USE/ 5&215D0584&0&1
USE,/ 5&219D0984&0&1
USE/ 5&2159D0584&0&1
USE/ 5&219D0984&0&1
USE/ 5&2159D0084&0&1
USE/ 5&219D0984&0&1
USE,/5&21900984&08]
USE/ 5&215D0584&0&1
USE,/ 5&219D0984&0&1
USE/ 5&2159D0984&0&1
USE/5&219D0984&0&1
USE/ 5&2159D0084&0&1
USE,/5&219D0984&0&1

5.7 ISoc_Example

5.7.1 Project Description

bytes=a2
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
hytes=62
bytes=62
bytes=62
yres= 6z’
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=62
bytes=52
bytes=62

: Passed
: Passed
: Passed
I Passed
: Passed
I Passed
: Passed
' Paszsed

Passed

: Passed
i Passed
: Passed
I Passed
: Passed
: Passed
: Passed
: Passed
: Passed
: Passed
I Passed
: Passed
: Passed
: Passed
: Passed
: Passed
: Passed
I Passed
: Passed
I Passed
: Passed

This example demonstrates how to use an ‘alternate’ interface that performs IN transactions with
isochronous communication.The application reads isochronous data from the PSoC device and

measures throughput. The following user module is used in the project

1. USBFS_1: This module is used to handle the request from the USB host (PC) to communicate
with the device. It handles all the data packet transfer between the host and device connected to
host via USB.

57.2 Hardware Connections

No hardware connections are required.
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Figure 5-67. Device Configuration of ISoc_Example

Workspace Explorer -~ 0 X
j Wiorkspace 'izotest’ [1 project]
== izotest [CYBC24894-24LFXI]
= E izotest [Chip]
=)+, Z¢ Loadable Configurations
= isotest - 1 Uzer Modules
B UUSEF5_1
E izotest [Pinout]
[ imokest

Driver Installation

Program the CY3214-PSoCEVALUSB board with the Bulk ping.hex located at
<Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\<version>\Firmware\
1Soc_Example\PSoC Project\isotest and connect the board to the PC using a USB cable.
When connecting the board for the first time, follow steps 1 to 5 in the section Driver Installation on
page 64.

At step 3, browse and locate ISoc.inf from <Install_Directory>:\Cypress\CY3214-PSo-
CEVALUSB\<version>\Firmware\1Soc_Example\Driver_Setup.

After successful driver installation, confirm in the following path: Start > right-click My Computer >
Manage > Device Manager > Universal Serial Bus Controller.

Figure 5-68. Device Management

B Computer Management Q@@

g File Action Yiew ‘Window Help == x|
& H & @2m &8
Q Computer Management (Local) | R
=} m Syskem Tools + Batteries

[e2] @ Event Viewer + Bluetooth Devices
= % Shared Folders +} 7_& Computer

STLAP

e Local Users and Groups + H8 Controlvaul: Device
e Performance Logs and Alerty +| g Disk drives
g Device Manager 4] i Display adapters
=g Storage + i DVD{CD-ROM drives
e Removable Storage +- (28 Human Interface Devices
Disk Defragmenter +1-{=) IDE ATAATAPT contrallers
Disk Management +)-&gp IEEE 1394 Bus host controllers
=] 3} Services and Applications +| i Keyboards
+ ") Mice and other pointing devices
+ Q_, Modems
+ & Monitors
=1 H8 Network adapters
H® 1394 Net adapter #3
B Cisco Systems VPN Adapter
H® DW1520 Wireless-1 WLAN Half-Mini Card
H8 Inkel{R) 52577LM Gigabit Metwork Connection
+ [ PCMCIA adapters
= Ports (COM & LPT)
5 ECP Printer Port (LPT1)
+] m Processors
+ ;, Secure Digital host controllers
+ @ Smarkt card readers
+ @), sound, viden and game controllers
+- iy Syskem devices
-] % Universal Serial Bus controllers
& Generic LISE Hub
&2 Genetic USE Hub
g Inkel(R) 5 Series/3400 Series Chipset Family USE Enhanced Host Controller - 3634
& Intel(R) 5 Series/3900 Seties Chipset Family USE Enhanced Host Contraller - 3B3C

| [ P3oC Isoc Example
S #| & USE Composite Device 3
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5.7.4 Firmware Architecture

Figure 5-69. Flowchart

1 START )

Connect to Host

v

Enable EP2 for OUT
Interrupt Transfer

Y

While(1)

YES

cOnce =1

v

Move data from EP2 RAM NO
to Data RAM

Load and Enable EP1 for an
IN Interrupt Transfer

cOnce =0

5.7.5 Verify Output

1. Program the board with isotest.hex from <lInstall_Directory>:\Cypress\CY3214-PSo-
CEVALUSB\<version>\Firmware\1Soc_Example\PSoC Project\isotest.

2. On successful programming, disconnect the MiniProgl and connect the board to the PC.
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3. Run Streamer.exe located at <Install_Directory>:\Cypress\CY3214-PSoCEVALUSB\
<version>\Firmware\1Soc_Example\PC_Host_App.

4. Click on Start.
5. Observe the button window Successful Transfers.

Figure 5-70. Output

Buytesz per Packet 128 Sucessiul Transfers 22456

Packets per Kfer B :‘v Failed Tranzfers 0
Toermeslers (o A=y 8 XferRate (KB /) 124

1500

B

Timeout per #fer [mz)

Syztem nfarmation

=

Current CPU Utihization: ll

Average CPU Utilization: a5
Selected Device: 1SE Device
Diriver Yersian: 001 00527

5.8 USBUART

5.8.1 Project Description

The USBUART device uses a USB interface to emulate a COM port.UART like high level functions

are available on the PSoC device side. The primary advantage of using USB as a RS-232 connec-

tion is that it makes debugging of PC applications easier. The following user module is used in the

project:

m USBUART_1: This module is used to handle the request from the USB host (PC) to communi-
cate with the device. It handles the data packet transfer between the host and device connected
to host through USB.
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Figure 5-71. Basic USBUART Block Diagram
CY8C24X94
USB-UART
Figure 5-72. Basic Diagram
PC
PC Application
COM Driver
CDC Driver
UiB
USBUART
PSoC Application
5.8.2 Hardware Connections

No hardware connections are required.
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Figure 5-73. USBUART Device Configuration

Workspace Explorer * O X
; otk zpace 'USBUART' [1 project]
= USBUART [CYBC24894-24LTXI]
=-F8 USEUART [Chip]
[={ Loadable Configurations
= usbuart - 1 User Modules
W USBUART_1
$ USBUART [Finou]
[ USBUART

Driver Installation

For driver installation, follow steps 1 to 6 in the section Driver Installation on page 64 (sample proj-
ect: Async_PingExample).

At step 3, browse and locate the INF file from <Install_Directory>:\Cypress\CY3214-PSo-
CEVALUSB\<version>\Firmware\USBUART\USBUART\USBUART\Iib.

After the successful installation of the drivers, check it in the following path:
Start > right-click on My Computer > Manage > Device Manager > Ports (COM & LPT)

Figure 5-74. Detecting USBUART in Ports (COM & LPT)

L Computer Management E'@'FX'
Q File Action VYiew Window Help ;IQIJ
& m & 2
Q Carmputer Management (Local) = S
[=] @ System Tools +- 9 Batteries
Ewvent Vigwer +- b4 Blugtooth Devices
Shared Folders +] _J Compuker
% Local Users and Graups +- B8 Controlvault Device
&% Performance Logs and Alert: +-age Disk drives
_.E..'.;, Device Manager +] g Display adapters
=8 storage - DYDICD-ROM drives
Removable Storage +- [ Hurnan Inkerface Devices
g Disk Defragmenter +-i=) IDE ATA/ATAPT controllers
Disk Management +| &5 TEEE 1394 Bus host controllers
& Services and Applications +-“z Keyboards
¥ ) Mice and other pointing devices
+ E, Modems
+ g Monitars
—1- B8} Metwork adapters
B 1394 MNet Adapter #3
B Cisco Systems YPN Adapter
BE DWW 1520 Wireless-M WLAN Half-Mini Card
B8 Intel(R) 82577LM Gigabit Metwork Connection
- [i PCMCIA adapters
= Ports (COM & LPT)
¥ ECP Prinker Part (LPT1)
|5 USBUART Example (COMS) |
+ -8 Processors
+] ‘;) Secure Digital host controllers
< » +-%24 Smark card readers ¥
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5.8.4 Firmware Architecture

Figure 5-75. Flowchart

‘ START )

Initialization of
User Modules

While(1)

YES
A 4

Get the count of
the Receiving Data

If the count of
Received Data

YES
\ 4

Read all the data from
the Receive buffer

NO

While Transmit
buffer is ready
to send data

YES

If Receive
buffer[0] ==
carriage return

YES
v

Sends a carriage return (0x0D)
and line feed (0x0A) to the PC.

:

Write the data present in the
Receive buffer

|
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Verify Output

1. Program the board with USBUART.hex from <Install_Directory>:\Cypress\CY3214-
PSoCEVALUSB\<version>\Firmware\USBUART\USBUART, as explained in Programming
Specifications and Connections on page 16.

On successful programming, disconnect the MiniProgl and connect a USB cable from the board
to a free USB port on PC.

When connecting for the first time, wait for the device to be installed.

Ignore the Digital Signature warning when prompted; click on Continue Anyway.
Check the Device Manager for the comm port number allotted for USBUART device.
Open HyperTerminal and connect to the required comm port.

Set the comm port settings as follows: 19200-N-8-1. FlowControl: None.

n

N o o s~

Figure 5-76. HyperTerminal Settings

COM1 Properties

Port Settings
Bitz per second: |gREENI]

Data bits: | 8 w

Panity: | Mone “

Stop hits: |1 w

Flow control: | Mone w

Restore Defaults
[ )4 J l Cancel l l Apply ]

An echoed message displays on the HyperTerminal.

Notes

m The local echoing of transmit data in HyperTerminal is disabled by default. (See File > Proper-
ties > Settings > ASCII Setup)

m If enabled, two instances of every character transmitted are seen in the HyperTerminal: once due
to local echoing and the other is the received data
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Figure 5-77. ASCII Setup

ASCII Setup

ASCH Sending
[1 Send line ends with line feeds
| [#]: Echo typed characters locallé |

Line delay: |0 Ji millizeconds.

LCharacter delay; |0 millizeconds,

ASCH Receiving

[] Append line feeds ta incaming line ends
[] Farce incoming data ta 7-bit ASCI
Wap linez that exceed terminal width

I 0K H Cancel ]

Figure 5-78. Messages Displayed on HyperTerminal

“& sa - HyperTerminal g@@

Fie Edt view cal Transfer Help
D& & & =\
pPpsSso0CcCc
Connected 0:00:48 Auto detect | 115200 8-N-1 ; UM
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Joystick

Description

This project is used to control the mouse cursor movement using the joystick onboard. The joystick
movements are digitized using an ADC and the change in ADC values are used to decipher the
direction of movement.The USBFS module is used to enumerate as a mouse device and the mouse
is controlled based on the ADC value and direction of movement. The following user modules are
used in the project:

m DUALADC: It is used to get the samples that will be used as reference values for horizontal and
vertical movement of the joystick. DUALADC is used to sample two input voltages simultane-
ously. Both the horizontal and vertical movements of the joystick are monitored simultaneously to
detect any minimal change in position of joystick.

LCD: It is used to display the message.
PGA: Two PGAs are used at unity gain to supply two inputs to DUALADC
USBFS: This module is used to transmit the data to control the mouse pointer based on the joy-

stick movement.
Hardware Connection

m Connect P0.3 (P03 on J4) to JSV(J2).
m Connect P0.4 (P04 on J4) to JSH(J2).

Figure 5-79. Hardware Connection

£
IE R
AR N T N N e -

Cypress
[ ] reser & CY‘.‘fZM - PSoC Eval USB

¥ ]

E1 48298

' o o ‘EM"E? P55 P53 P5i P50 PSZ P4
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Figure 5-80. Device Configuration of Joystick
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Firmware Architecture
Figure 5-81. Flowchart

START

Initialization of
User Modules

ﬂ!

==# CYPRESS

PERFORM

Get the data
from ADC

If Joystick is
moved is Left
Direction

YES
v

The Mouse Cursor
should go towards
Left Direction

If Joystick is
moved is Right
Direction

YES

The Mouse Cursor
should go towards
Right Direction

If Joystick is
moved is Up
Direction

YES

The Mouse Cursor
should go towards Up
Direction

A

If Joystick is
moved is Down
Direction

YES

The Mouse Cursor
should go towards
Down Direction

]
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594 Verify Output
1. Program the board with Joystick.hex from <Install _Directory>:\Cypress\CY3214-
PSoCEVALUSB\<version>\Firmware\Joystick.
2. On successful programming, disconnect the MiniProgl and connect the board to the PC.

3. When the joystick on the kit is moved vertically up, vertically down, horizontally left, horizontally
right, and also diagonally in all directions, observe the corresponding movement of the mouse
pointer on your monitor screen.

Figure 5-82. Message on LCD according to Joystick Movement

(LEER TRV LY

LR A =
IriEssEEERERELLD

r 53 Cypress

REser CY3214 - PSoC Eval USB

! © 8,2008 REV D
148208
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A.l Schematic
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A.2 Board Layout

A2.1 CY3214 -PSoCEVALUSB Top Copper
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A.2.2 CY3214-PSoCEVALUSB Top Overlay

TT\H HET

=

y

y

w I
Leot s TR .
B a
L c
- a2z o

) ( [:Dms Jé

. UCC
Qu 83885835 onaoreeN eeeyeen Pl — son
reg 88085888  2zZ80xLeN
9 S8888E8RE dddaaaaa I2¢Pullups sCy|
JP

aagaaaaaa

JaT ] I9d ] I8[] ]

s

N N I

JI * = s2

oJ
4%
»

Jsi

ur

2
LED1 4 —
LED2+

b

wl___Tw

el
<—JSH--> 71
PS P4 Joa] a1 1]

CNDYOONTDT
e SRARIRSREE
wreg| 18 SREREREEES

~Is3 Cypress
| |R2ser cra2ts - psec eva
- © 38,2006

K==JSU-->

m
o8
s

E

CY3214-PSoCEVALUSB Kit Guide, Doc No. 001-67030 Rev. *B



_____




==,

=
— .

CYPRESS

PERFORM

Bill of Materials (BOM)

Description Designator Footprint Qty. Value Vender VPN
CY3214-PSoC EvalUSB PCB 1 121R-36800
Capacitor C1l CC2012-0805 1 1.0uFR 16V Digikey |PCC1849TR-ND
Capacitor Cc2 CC2012-0805 1 0.001uF Digikey |[399-1148-2-ND
Capacitor C3, C9, C10 CC2012-0805 3 0.1uF Digikey |PCC1864TR-ND
Capacitor C4, C5,C6 CC2012-0806 3 0.47uF,16V  |Digikey |PCC1847TR-ND
Capacitor C11, Ci4 EIA3216-18 2 10uF,10VvV Digikey [495-2201-1-ND
Capacitor C12 EIA7343-31 1 100uF,10V Digikey [495-1529-1-ND
Capacitor C13 RB3.5X8 1 470uF,16V Digikey [493-1286-ND
Capacitor C15 CC2012-0805 1 100pF Digikey |399-1121-2-ND
tlifQTp General Purpose Rec- |y, 1y, SMB Diode 2 |1A50V Digikey |S1AB-FDICT-ND
gm:?gﬁgess breadboard 1) BBoard3.25x2.125 |1 Jameco |WBU-301-R
Female DB-9 J1 DB9F 1 DB9-F Digikey |A32115-ND
Header, 14-Pin J2 HDR1X14 1 14 Digikey [929850-01-14-ND
Header, 4-Pin J3, J6 HDR1X4 2 4 Digikey [929850-01-04-ND
8-Pin Header, Female J4, 35,37, 39 HDR8X1 4 8 Digikey [929850-01-08-ND
Header, 2-Pin, Female Jg, J11 HDR2x1 2 2 Digikey [929850-01-02-ND
Header, 10-Pin J10, J12 HDR1X10 2 10 Digikey [929850-01-10-ND
Power connector J13 PWRCON 1 Digikey |CP-102A-ND
ICE Connection Ji4 RJ45 1 Digikey [A31465-ND
ISSP Conn J15 ISPCON 1 Digikey [WM4203-ND
Header, 2-Pin, Male j:jé ‘\]JIIZZ?JIID??; P4, HDR2x1 7 2 Digikey [S1011E-36-ND
Mini Joystick JSi1 CTS_MiniStick_252(1 Digkey |[252A103B60NB-ND
Standard 14 pin LCD interface| LCD1 LCDMODULE-T14 |1 Digikey [929850-01-14-ND
Red LED tEB; tEBézl LEDS LEDO805 5 Red Digikey [67-1552-2-ND
Loudspeaker LS1 CEM-1206S 1 Digikey [102-1155-ND
USB type B connector P1 USB_MINI-B_TMP |1 Digikey |WM17115-ND
Header, 8-Pin, Dual row P2 HDR2X8REV 1 Digikey [WM6816-ND
Header, 3-Pin P3 HDR1X3 1 3 Digikey [A19330-ND
250 mA PTC PTC1 1206 1 250 mA, PTC |Digikey [F2110CT-ND
;\i'eF:N General Purpose Ampli-| SOT23-3 1 Digikey |FMMT491ATR-ND
Resistor, SMT R1 R2012-0805 1 100K Digikey |P100KACT-ND
Potentiometer R2, R5, R6 POT-3352T 3 Digikey |[3352T-1-103LF-ND
Resistor, SMT R3, R4 R2012-0805 2 22 Digikey |P22ACT-ND
Resistor, SMT R7, R15, R22 R2012-0805 3 0 Digikey [P0.0ACT-ND
Resistor, SMT R8, R9 R2012-0805 2 2.7K Digikey [P2.7KACT-ND

R11, R12, R13,
Resistor, SMT E;g E;g 22471 R2012-0805 11 [1K Digikey |P1.0KACT-ND
R28, R29
Resistor, SMT E% R18, R19, R2012-0805 4 56 Digikey |P56ACT-ND
Resistor, SMT R21 R2012-0805 1 124, 1% Digikey [P124CTR-ND
Resistor, SMT R30 R2012-0805 1 374, 1% Digikey [P374CTR-ND
Resistor, SMT R31 R2012-0805 1 442,1% Digikey [P442CTR-ND
Swtich, SPST S1, S2, S3 SW_SPST6.5/4.5 |3 Digikey |SW403-ND
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Description Designator Footprint Qty. Value Vender VPN

TP1, TP2, TP3,
Simple Test point TP4, TP5, TP6, TP64 7 Digikey |5006K-ND

TP7
Radon OCD Part Ul 100TQFP 1 RADON Cypress |CY8C24094-24AXI
RS-232 tranceiver (0-47uF |\, S0-16 1 Digikey |296-19851-2-ND
Caps)
Voltage Regulator u3 TO-220 1 ADJ Digikey [497-3456-5-ND
Capacitor Cc7 1206 1 26%/10%': *h- Digikey |PCC2292CT-ND
Resistor, SMT R10 R2012-0805 1 5.6K Digikey [P5.6KACT-ND
SPECIAL JUMPER INSTALLATION:
i‘;’gger pins 2 and 3 "VREG 1 |2-pos0.1" |Digikey |STCO2SYAN
DO NOT POPULATE:
Potentiometer R23 POT3361P 1 |500 Digikey ifflp'l'smG"FCT'
Capacitor c8 1206 0 [2993F= Ipigikey |478-1548-1-ND
Plug P4, P6 PIN1 0 1 na na
Header, 2-Pin P5, P7 HDR2x1 0 2 na na
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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