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Disclaimer
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TICULAR 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 rea-
sonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems appli-
cation 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.
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Thank you for your interest in the CY3270 PSoC® 1 FirstTouch™ Kit (FTK). You can design your
own projects with Cypress's easy-to-use Integrated Development Environment (IDE), PSoC
Designer™, or by altering sample projects provided along with this kit. The CY3270 PSoC 1 FTK is
described in the Help guides and examples projects that are available. The project “MF_CS_SLIDE”
is programmed on the CY3270 PSoC 1 FTK as the default project for demonstration purposes. For
more information on the default project, refer to Chapter 5.

The CY3270 PSoC 1 FTK includes a USB interface dongle, referred to as the FTPC bridge, and a
multifunction expansion card, referred to as the FTMF Expansion Card. The FTMF Expansion Card
demonstrates a variety of applications using ‘PSoC Powered Peripherals’. The FTMF Expansion
Card connects to the bridge through the bridge’s built-in 8x2 pin expansion port. As the name
implies, the FTPC bridge forms the connection between the FTMF Expansion Card and the various
PC applications that control and communicate with the FTMF Expansion Card.

The FTPC bridge portion of the kit contains a programmed Cypress CY8C24894 PSoC that
performs all of the USB and expansion card interface functions. The firmware that is run by this
PSoC performs the following primary functions:

m Functions as a USB physical and logical interface

m Provides PSoC MiniProg emulation for in system serial programming (ISSP) of the expansion
cards

Provides communications with the PSoC programming utility
Performs HID data channel communications

Performs expansion card I2C communications
Performs expansion card SPlI communications

There are no other active components inside of the FTPC bridge. All of these interfaces run on a sin-
gle PSoC device. Future projects for the FirstTouch kit allow you to modify the FTPC firmware and
try some USB Interface designs of your own.

The FirstTouch expansion card connects to the FTPC bridge through the bridge’s 8x2 pin expansion
port. This expansion port provides all of the necessary signals to program the host PSoC on the
expansion card. The expansion port also provides power, ground, and I1°C or SPI communications to
and from the expansion card host PSoC and PC.

The FirstTouch expansion card has a dedicated host PSoC. Therefore, when it is programmed with
your design, the expansion cards can operate either detached from the FTPC bridge in standalone
mode or connected to your system hardware. It is necessary to provide power and ground for the
expansion card to operate in either of these two arrangements.

There are four unused analog or digital GPIO pins on the FTPC port and four unused analog or
digital GPIO pins on the expansion card. This allows you to create custom designs and connect the
signals you want to the FTPC bridge or the FirstTouch expansion cards. These GPIO pins on the
PSoC are not connected to the header by default; zero ohm resistors (R9-R12) must be placed to
use these GPIOs.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D 5
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Chapter 2 describes the installation and configuration of the CY3270 PSoC 1 FTK. Chapter 3
describes the kit operation. It explains the programming of a PSoC 1 device with the PSoC
Programmer, and the usage of the kit with the help of an example project. Chapter 4 describes the
hardware operation. Chapter 5 provides information about the firmware and example project.

The Appendix A section provides the schematics and BOM associated with the PSoC Designer 5.1.
You can evaluate the included sample projects and then experiment with the included hardware and
software to create your own designs.

Kit Contents

The CY3270 PSoC 1 FTK contains:
FirstTouch PC bridge.
FirstTouch multifunction card
CY8C21434-24LTXI sample
Single strand wire (for proximity)
CY3270-FTK Kit CD
PSoC Designer installation file
PSoC Programmer installation file
Bridge control panel installation file (packaged along with PSoC Programmer)
Code examples
Hardware files
Kit guide
Quick start guide
7 Release notes
Inspect the contents of the kit. If any parts are missing, contact your nearest Cypress sales office for

[ T e o |

further assistance.

Additional Learning Resources

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

Reference Documents

m Application note - AN2216 - PSoc®1 - Estimating PSoC Power Consumption
http://www.cypress.com/?rID=2913

m PSoC CY8C21434 - Chip features and related documents:
http://lwww.cypress.com/?mpn=CY8C21434-24LQXI

m PSoC CY8C27443- Chip features and related documents:
http://www.cypress.com/?mpn=CY8C27443-24SXI

m FIRST TOUCH MF_Board Schematic.pdf
http://www.cypress.com/?docID=22557

m For more information regarding PSoC Designer functionality and releases:
www.cypress.com/go/psocdesigner

m For more information regarding PSoC Programmer, supported hardware and COM layer:
WWW.Cypress.com/go/psocprogrammer

m For alist of PSoC Designer-related trainings, see http://www.cypress.com/?rID=40543
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1.3 Document History
o PDF Creation Origin of o
Revision Description of Change
Date Change
** 08/17/2007 SXF New document
*A 02/08/2011 RKPM Updated template.
*B 02/16/2011 GNKK Formatted page layout in TOC.
Updated link in CD Installation section.
Removed reference to PSoC Express from
*C 02/22/2011 RKPM Copyright information.
Removed references to PSoC Designer version
in Chapter 2.
Changed document title to CY3270 PSoC®1
) e .
D 05/25/2011 RKPM FirstTouch™ Kit Guide. -
Code Examples chapter: Added ‘My First Code
Example’ section; updated all flowcharts.
1.4 Document 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]

File > Open

Represents menu paths:
File > Open >New Project

Bold

Displays commands, menu paths, and icon hames in procedures:
Click the File icon and then click Open.

Times New Roman

Displays an equation:
2+2=4

Text in gray boxes

Describes cautions or uniwue functionality of the product.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D




=7 Cypress

PERFORM

Introduction

8 CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D



2. Getting Started

PERFORM

2.1 Introduction
This chapter describes how to install and configure the CY3270 PSoC 1 FTK.

2.2 CD Installation

To install the CY3270 PSoC 1 FTK, 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
menu appears.

Note You can also download the latest kit installer from http://www.cypress.com/go/CY3270-FTK.
Three different types of installers are available for download.

m CY3270-FTK_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.

m CY3270-FTK_ Single Package: This executable file installs the contents of the kit CD, which
includes PSoC Programmer, PSoC Designer, kit code examples, kit hardware files, and user doc-
uments.

m CY3270-FTK_Single Package (without prerequisites): This executable file installs only the kit
contents, which includes kit code examples, hardware files, and user documents.

Download the kit installer ISO file and create an installer CD, or extract the ISO using WinRar and
install the executables.

2. Click Install CY3270-FTK to start the installation as shown in Figure 2-1.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D 9
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Figure 2-1. Kit Installer Menu

S CY3270-FTK
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CY3270-FTK

Cpen the Kit User's Guide

Install CY¥3270-FTK. ..

011 Cypress Semiconductor Corporation. All rights reserved

Note If auto-run does not execute, double-click cyautorun.exe file on the root directory of the CD as
shown in Figure 2-2.

Figure 2-2. Root Directory of the CD
B3 CY3270-FTK (F:)

File Edit ‘iew Faworites Tools Help a"
e Back = J I’a /'_“ Search = Falders v
Address |$ il v‘ o
(7] crazrorTk "] Documentation (77 Firmware [ Hardware
| File Folder File Folder | File Folder | File Folder

= i e ; = _ cyaukorun

Gt o = R &
L Cypress Autorun Applet

oyautorun
DAT File
LKB

setup = aukaorun
120 File = Setup Information
45 x 48 - 1 KB

3. The InstallShield Wizard screen appears. On this screen, choose the folder location to install
the setup files. You can change the location of the folder for the setup files using Change as
shown in Figure 2-3.

4. Click Next to launch the kit installer.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D
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Figure 2-3. InstallShield Wizard

€Y3270-FTK - InstallShield Wizard 3

Welcome to the InstallShield Wizard for
CY3270-FTK

The InstallShield ‘wizard will install CY3270-FTE. on your
computer. To continue, click Mesxt.

Select folder where setup will install files.

@ Ingtall CY3270-FTE to:
C:\Program FileshCypress

<Back | Mest> |[ Cancel ]

5. Onthe Product Installation Overview screen, select the installation type that best suits your
requirement.

The drop-down menu has three options - Typical, Complete, and Custom, as shown in
Figure 2-4.

6. Click Next to start the installation.

Figure 2-4. Installation Type Options

" Cylnstaller, for CY3270-FTK 1.0

Product Installation Overview
Choose the install type that best suits your needs

Chooge the tpe of inztallation
Product:
Cv3270-FTK

Installation Type:

Typical LY

Ingtalls the most comman features of
CY'3270-FTE.

The following products need to be installed manually
Adobe Reader

(oo ][ o ]

7. After the installation begins, a list of all packages appears on the Installation Page.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D 11
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8. A green check mark appears next to each package as it is downloaded and installed (see
Figure 2-5.

9. Wait until all the packages are downloaded and installed successfully.

Figure 2-5. Installation Page

* Cylnstaller for CY3270-FTK 1.0

Installation Page
Fleaze wait while zetup installs/configures Cv3270-FTE on wour computer

Downloading -
4 PSoCProgrammerSetup
o PSoCProgrammer3. 12,4866
o ClockProgrammert. 3.0.866
4" 5B B ootinader. 955
4 BridgeControlP anel1.2.0.866

w5 ExampleCode. 865 I. - h
o PSaCDesigner_Core5.1.2110.0 earn with your peers.
= PSolCDesigner_Content.1.2110.0 Visit the Cypress Developer Community™ at

PSoCDesigner_Doch.1.2110.0 www.cypress.com/go/forums
C'3270 PS5 oC FirstT ouch Starter Kit to see how others are designing with P5
Installing
PSoCProgrammerSetup v ‘;f’

< |

Statuz

[lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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10.Click Finish to complete the installation of the kit installer as shown in Figure 2-6.
Figure 2-6. Installation Completion Page
* Cylnstaller for CY3270-FTK 1.0

After installing the software, verify that you have all hardware and drivers setup for the CY3270
PSoC 1 FTK by connecting the kit to your PC through its USB interface. As this is the first time you
connect the board to this PC, initial drivers get installed. Follow the on-screen dialogs for USB detec-

tion to complete the installation process. Verify your installation and setup by opening PSoC Pro-
grammer with the kit board attached.

Note Advanced users can skip to the Code Examples chapter.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D 13
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1. Click Start > All Programs > Cypress > PSoC Designer <version> > PSoC Designer <ver-

sion> (Figure 2-7)

2. Click File > New Project to create a new project on the PSoC Designer <version> menu or click
File > Open to work with an existing project on the PSoC Designer <version> menu

Figure 2-7. PSoC Designer Interconnect View

Menus

Global Resources

D, SEHS &7

GcbalResources=.. w B X g, page asm_eioang, 4 _ed [Chip] | ® 4 b % Workwpace

% ASM, Example_ADC_UART_L 2D - PSoC Designer 5.
Yo Brojct  [rterconrect  Buld  Qebug

Toolbar Workspace Explorer

o ) R

Datasheet Resource Meter

@ &
fotcurce Mater » B M
Dighal Blocks Totat 16 Used:

Pows S 50v/ 288H: & EoR =) Woskspace WSM_Exanle AL [ Home | Fealwss | Desciphon o »
CPU_Os SpeCnst A= -y ASM_Example ADC_L)| ~ [ |
IX_Se briemal b h 'i = B ASM_Esample ADC
PLL_Mic Dissbie -l‘ - = D Loadable Conligu Analog Blocks Total 12 Used:
Siwep_T 512_Hz - 1 = L asm_awarmpl_ 12-Bit Incremental 1T
VCI=5y 8 | § | Ei=l=kl ADC Data Sheet
Hln E E o 0 wot s L8 RaM Total 248 Used 25
VLI Sa SyCkAl a W Faa Resources PSaC? Block: I
sirar_are B ! I UART ROM Totat 2768 Usad: 1401
Powes ::h-_[\lae ! - I A5M_Evampls_A0C U
Sekects the nominal opesafion 13 a5M_F A0y
St (NS st o
[Ev2CH) sounce. from which o e e i cT Totak 1 Used 0
B CYBC2NZT/24RD00m, 2 v —
Parameters - ADCL.. = B X £YBCaIN33, 12C Corboller Tolat 1 Used: 0
Wame  ADCINCIZ £ o= CYACLEDOSIBME
3 S CYBC28maE, 1
CYBC26wd3,
Fialtiee 5 [ ¥| cvecases:
TMR Cioe VT e Modules: >3 X  cvwuseses: ] ]
it ACBOY =i |l Uses Modides
. - = ADC3
CNT Clog: VC1 , - A " 5 j - Sea ANZ2 C Selection
L ‘|__ L L 5 3 . Comm Guid for ather convirters
Hams ; & _J Counteny
Irche et thes Fuiied bl b ; # [ DAC:
el thai Llse Woduin pat i | & 03 Dighal Comm Features and
5 G Fhors Overview
Pinout - asm_cxam... - 8 X & ) Gerenc
B POl Pea_0L0. S0k~ ® ) Legacy » 12-bit resolution, 2's
B PI] VR Anslogingu # L bexc Diglal complement
B P2  Ped 0.2 ST e 3 Wb « Sample rate from 78
@ PO2|  Pod 03, SidT & [ Putocl sps 1o 480 sps
B PO4]  Post 04 SACF & O Puids « Input range AGND +/-
B PO Poa 05 SMCF # 1 Ferdom Seq I
B POE]  Paa 06, SadCH L3 Aet .
@ PUT]  Pot 07, St & £ Tempesgoune + Proides normal mode
@ PIO Pen 1 05 % [ Timer: plectionclhigh =~ @
B Fil1] | Pos_i_1.5:05 I < 2
Ready

Pinout Info

User Module Catalog

Chip Editor View

3. To experiment with the example projects, go to Chapter 5.

Note For more details on PSoC Designer go to the PSoC Designer IDE Guide at the following loca-

tion:

<InstallDirectory>:\Program Files\Cypress\PSoC Designer\<version>\Documentation

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.
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PSoC Programmer

1. Click Start > All Programs > Cypress > PSoC Programmer <version>> PSoC Programmer

<version>
(Figure 2-8).

2. Select the MiniProg from the port selection as shown in Figure 2-8.

Figure 2-8. PSoC Programmer Window

Getting Started

|§ PSoC Programmer File Load
Program

B

Filg  Wigw O?t\on Help Power

|Pon3e|ecnon Alp | Programmer | Utilities | JTAG

MINIFrog] /02215B0C3314, |

Prograrmming Parameters
File Path:

Brogrararner: FAINIProg1/08215B0C331A
Prograraming Mode: O Reset & Power Cycle
® on O off

@ on O off
Programmer Characteristics

JTaG 0 swo @ 188P 20
Vollage: @ 50y 33V 25V 18V

Werification:
AutoDetection:

Device Family
29v66 |
= Protocol:

Device
CYBC29466-24P%1 |+

ENBriza_Cypresz11DatalCyY3210-PSOCEVAL 1 Firmware\dSh_Example_LED Logic\dSk_Example_LED_Logic.hex

Prowver Detect
Connector: Sp 10p
Clock Speed:

Gtatus

Execution Time: B6.0 seconds
Power Status: QN

WYoltage: [y

Results
MINIProgl/08215E0C331A

Actions
Power On at 1:14:10 PH
Prograw Finished at

1:11:05 PN
Programming Succeeded
Doing Checksum
Doing Protect
Verify Succeeded
Verify Starting
Programting Succeeded
Progranting Starting
Erase Succeeded
Device set to
CYACZ9466-24FXT at
1:10:00 PM
Device Fawmily set to
Z9x66 at 1:10:00 PH

32768 FLASH bytes

hutomatically Detected Device:

CY8C29466-24PXT

For Help, press F1

[

| PSS powered | Comected

3. Click File Load to load the hex file.

4. Use the Program button to program the hex file on to the chip.
5. After programming is successful, Programming Succeeded appears in the Action Pane.

6. Close PSoC Programmer.

Note For more details on PSoC Programmer go to the Programmer user guide at:
<InstallDirectory>:\Program Files\Cypress\Programmer\<version>\Documents.

Install Hardware

Insert the PSoC FirstTouch Starter Kit (FTPC Bridge and FTMF Expansion Card connected) into
your computer’s USB port. In the ‘Found New Hardware Wizard’ window, select No, not this time. In
the second ‘Found New Hardware Wizard’ window, select Install the software automatically. Alterna-

tively, direct the New Hardware wizard to

\. .\Program Files\Cypress\PSoC Programmer\drivers\ on your computer. If prompted
with a 'Driver Verification' message, click Continue Anyway.

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D
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2.6 Run CapSense Touch Sensing Design

To install the kit hardware and run the CapSense touch sensing design, continue as follows:

1. Remove both end caps from the FTPC Bridge and then connect the FTMF Expansion Card into
the header of the FTPC Bridge such that ‘Cypress Perform’ is visible on both boards. Insert the
assembled kit in your computer’s USB port. Select Cancel in the ‘Found New Hardware Wizard’
window that appears.

2. Slide your finger along the CapSense touch sensing slider found on the furthest point away from
your computer. Notice the LED variation based on the position of your finger on the slider. This is
the CapSense touch sensing design working right out of the box.

16 CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D
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3.1 Introduction

The CY3270 PSoC 1 FTK examples help you develop applications using the PSoC 1 family of
devices. The kit is designed to showcase how PSoC 1 can be used to easily develop temperature,
CapSense, light, and proximity sensing applications.

3.1.1 MultiFunction Expansion Card (FTMF)
The FTMF card is connected to the PC bridge as shown in Figure 3-1.

Figure 3-1. FTMF Card connected to PC Bridge
n - WK T e —

CYPRESS

PERFORM

s

3.1.1.1 Programming FTMF

FTMF is programmed using the PC bridge and power is supplied through USB to the card. PSoC
Programmer is used to program the .hex file on to the FTMF card.

3.2 FTMF Expansion Card Demonstrations

The FTMF expansion card provided in your kit is capable of supporting a variety of demonstrations.
Each demonstration has an associated PSoC Designer project and a datasheet that describes the
operation and usage of each of the demonstrations in detail. Since the FTMF expansion card has its
own PSoC, you can remove it from the FTPC bridge and insert it into your target hardware or
another development platform. To observe each of the various FTMF demonstrations, it is necessary
to reprogram the FTMF card with the appropriate demonstration firmware. A short description of this
follows. See Chapter 5 for more information.
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Figure 3-2. FTMF Expansion Card
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CapSense Touch Sensing Demonstration (Default)

The pre-programmed CapSense touch sensing demonstration shows how to use the CapSense
touch sensing slider at the end of the board to control LED color. Run your finger across the
CapSense touch sensing slider and notice how the color of the LED changes. The CY8C21434
PSoC that resides on the FTMF expansion card detects your finger’s position on the CapSense
touch sensing slider and controls the LED’s output.

Temperature Sensing Demonstration

The temperature sensing demonstration shows how to use a temperature sensor to control LED
color. Touch the temperature sensor and notice how the LED color changes. Removing your finger
leads to the LED color slowly reverting back to its initial state. PSoC detects the temperature and
controls the LED’s output.

Light Sensing Demonstration

The light sensing demonstration shows how to use an ambient light sensor to control LED intensity.
Cover the light sensor with the palm of your hand and notice how the intensity of the LED changes.
Removing your palm leads to the LED intensity reverting back to its initial state. PSoC detects the
ambient light and controls the LED’s output.

CapSense Proximity Sensing Demonstration

The CapSense proximity sensing demonstration shows how to use a proximity sensor to control
LED color. The proximity detector requires a proximity antenna and can sense an object with approx-
imately 2 to 3 inches of range. In the FirstTouch Kit, this sense antenna is formed by attaching the
provided wire into the pin socket labeled PRX1 as shown in Figure 3-2.

Note how the shape and position of the wire affects the demonstration operation and the proximity
sensing distance. Approach the CapSense proximity sensor slowly with your fingers and notice how
the color of the LED changes. Removing your fingers leads to the LED color slowly reverting back to
its initial state. The CY8C21434 PSoC that resides on the FTMF expansion card detects the relative
proximity of your fingers to the FTMF expansion card and controls the LED’s output.
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4.1 System Block Diagram

The CY3270 PSoC 1 FTK has the following sections.
m PC bridge (FTPC bridge)
m Multifunction card

Figure 4-1. System Block Diagram for FirstTouch PC Bridge (FTPC Bridge)

USB Port

Blue LED

Y

PSoC

Programming |« CY8C24894

and Interface
Connector

Y
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Figure 4-2. System Block Diagram for First Touch Multifunction Card

Ambient Light
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Programming »| BlueLED
and Interface [ >
Connector
PSoC
Cvsc21434 |, CapSense Slider
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- CapSense
Proximity Sensor
A
Thermistor

FTPC Bridge (First Touch PC Bridge)

The PC bridge consists of the CY8C24894 Hub. It contains a 16-pin connector to connect to the
MultiFunction Board for application data exchange.The FTPC Bridge is the interface bridge between
the expansion card, your PC, and the various applications.

Since the FTPC Bridge enumerates as a special type of 'composite device' that contains a PSoC
Mini-Prog interface, the standard PSoC Programmer utility can identify and communicate with the
FTPC bridge.

Universal Serial Bus (USB) is used to establish communication between the FTPC Bridge and a host
controller (usually personal computers).The FTPC Bridge acts as the interface bridge between the
expansion cards, your PC, and various applications such as PSoC Designer and the PSoC
Programmer utility. The master CY8C24894 also acts as a PSoC programmer and downloads the
firmware hex file on to the application.

The ISSP programmer programs PSoC ICs with .hex files created with the Cypress PSoC Designer
software. The programmer programs a PSoC chip mounted on your PCB, one at a time. It connects
to your PCB with a 5-wire cable and to your PC with a USB cable. Programming operation can be
automated by incorporating the programmer into a PC-based test system. The tester software
communicates with the programmer-control software through a command-line interface.
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4.2.1 LED Usage

Blue LED

The blue LED blinks fast when the bridge is first connected to the USB port of a PC. After hot plug
and play is established, it blinks at a periodic interval to indicate that the hub is enumerated and
functioning normally.

The schematic for the FTPC Bridge shown in Figure 4-3 is in the CD included in the kit and on the
CY3270 PSoC 1 FTK web page.

Figure 4-3. CY8C24894 Schematic
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Note that the CY8C24894 PSoC device is the only active component in the entire circuit. This single
PSoC handles all communications between the applications, USB, and expansion card interfaces.

The FirstTouch expansion card connects to the FTPC bridge through the 8x2 expansion port (this is
a built-in port on the bridge). If you are using only the FirstTouch expansion card, it is not necessary
to understand everything about this expansion port or the signals that it contains. By attaching an
expansion card, all of the necessary connections are made.

Figure 4-4 is the pinout diagram for the FTPC expansion port. Refer to this figure as you create proj-
ects. As you get more accustomed to the FirstTouch Kit and design flow, you may want to make your
own expansion cards and, at that time, want to review the interface signals.

Figure 4-4. FTPC Expansion Port Pinout Diagram
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Expansion Card Overview

The FirstTouch expansion card is designed to plug and play with the FTPC bridge. All power for the
included expansion cards is provided by the FTPC bridge directly from the USB bus. No other power
supply is necessary when an expansion card is connected to the FTPC bridge. Connection to the
FTPC expansion port is through the 8x2 pin header on the expansion card.

The FirstTouch expansion cards have a dedicated host PSoC device installed. The particular PSoC
installed was chosen to act as an example as to which PSoC is most suitable for the types of appli-
cations that the particular expansion card supports. This also makes it easier to transfer your design
from the FirstTouch kit to your hardware.

By having a dedicated host PSoC, you can program and then remove the expansion card from the
FTPC bridge. When removed, it operates in a standalone mode or connects to your system-level
hardware. This creates a design that provides ‘PSoC Powered Peripherals’ and quickly integrates
them into your system. Before doing so, it is important to review the schematic for the particular
expansion card to determine the proper power and ground connections and voltage levels.

The expansion card contains a variety of peripheral components that allow you to experiment with
many different sensors and signal types. Each of the sensors use dedicated host PSoC 1/O pins.
Therefore, it is important to note which pins connect the various sensors to the host PSoC. These
details are provided in the expansion card-specific portion of this guide.

Expansion Card Details

This section provides details for the expansion cards included with the CY3270 PSoC 1 FTK. Future
expansion cards will include additional documentation and demonstration projects that are specific
to their operation and configuration.

FirstTouch MultiFunction Expansion (FTMF) Card

The FTMF expansion card contains a CY8C21434 PSoC that acts as the 'host' for various demon-
strations. The FTMF expansion card has hardware to support the following PSoC-powered periph-
eral applications:

m CapSense '7-Element Touch Slider'

m CapSense 'NonTouch/Proximity Detection'

m  Ambient light-level detection

m Thermistor-based temperature measurement

In addition to the above input sensors, the FTMF card also provides the following output devices:
m Red-green-blue triple LED cluster
m Buzzer

m 12C digital communications

m Four unused A/D GPIO lines for user functions

The dedicated sensors and output devices on the FTMF expansion card help you quickly evaluate
and experiment with a variety of PSoC applications, without having to build any hardware. Your

PSoC Designer project completely determines the remaining FTMF expansion card functions. The
kit installation contains demonstration projects that use the following input sensors:

m CapSense slider

m Temperature sensor

m Ambient light sensor

m CapSense proximity sensor
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The FTMF expansion card uses a standard FirstTouch expansion header to connect to the First-
Touch RF expansion board or other target hardware.

Figure 4-5. FTMF Expansion Card Expansion Header Signals

TVE
VEXP e
R20 R1
_ A 2 | TSENSE
560 10K .1%
RT1
D4 10K 1%
ZVREF 2.4v 150mW 22" Temperature
Sensor
N S

Note that the 8x2 pin expansion header also includes four GPIO connections labeled P02 to P05.
These are hard wired to four unused Port 0 1/O pins on the CY8C21434 host and allow you to easily
connect the FTMF expansion card to your specific hardware or sensors. GPIO pins on the PSoC are
not connected to the header by default; zero ohm resistors (R9-R12) must be placed to use these
GPIOs. These I/O pins are specifically chosen because they can operate as analog outputs, analog
inputs, digital inputs, digital outputs, or any combination of the four types; this pin selection makes
them true analog or digital GPIO. PSoC Designer project designates the specific function for these
A/D GPIO pins.

You can use the sensors and output devices in any way you want within your project, but make
certain you always assign the correct pins within your project. Failure to do so may cause
unpredictable or unplanned project results.

Figure 4-6. On Board Thermistor Schematic
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ZVREF 2.4V 150mW 25°  Temperature
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The thermistor is used to measure the temperature and will be given as the input to PSoC. The
LEDs are used to represent the different values received from the device. A buzzer can be used as a
sound alert when the data goes above or below a certain level.
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Figure 4-7. CapSense Slider Schematic
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The CY8C21434 PSoC that resides on the FTMF expansion card detects your finger’'s position on
the CapSense touch sensing slider and controls the LEDs output. Adopting capacitive sensing as an
interface technology in high-volume, high-visibility applications such as portable media players and
mobile handsets has created demand for the same technology in more conventional consumer elec-
tronics. Its hardware details are shown in the Figure 4-7.
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Figure 4-8. Light Sensor Schematic
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Ambient light sensors consist of a filter to sample visible light, a photo diode for detection of bright-
ness, a digital filter, and a digital/analog converter. They are able to detect the intensity of surround-
ing light.

Figure 4-9. Proximity Sensor Schematic
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The proximity detector requires the use of a proximity antenna and can sense an object within
approximately 2 to 3 inches of range. In the FirstTouch Kit, this sense antenna is formed by attaching
the provided wire into the pin socket labeled PRX1.

Note Upon power-up, the FTMF establishes a baseline reading of the proximity antenna. It is, there-
fore, necessary to connect the proximity antenna prior to plugging in the FirstTouch kit.The project is
set up to recalculate this baseline approximately every 30 seconds. Note how the shape and position
of the wire affects the demonstration operation and the proximity sensing distance.

CY8C21434 Chip

The FTMF expansion card connects the various sensors and output devices to a predefined 1/0O of
the host CY8C21434. It is important that you follow the pin assignment shown in Figure 4-10 and
Table 4-1. Port PO[6] “LSENSE" is connected to the light sensor to receive signals for light sensitivity,
PO[0] to sense temperature incident on the MF card. P1[6] drives a buzzer. P1[2], P1[3], and P1[4]
are driving LED blue, red, and green respectively. P2[1] to P2[7] sense the touch on the 7-element
CapSense region of the card.
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Figure 4-10. CY8C21434 Master
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Table 4-1. FTMF PSoC Pin Assignments
Pin Number Port Number Design Function
1 PO[1] CapSense modulator capacitor
2 P2[7] CapSense slider element 7
3 P2[5] CapSense slider element 5
4 P2[3] CapSense slider element 3
5 P2[1] CapSense slider element 1
6 P3[3] Unused / no-connect
7 P3[1] CapSense feedback resistor
8 P1[7] 12C clock line (SCL)
9 P1[5] 12C data line (SDA)
10 P1[3] Red LED drive
11 P1[1] In system programming clock (ISSP_SCLK)
12 GND
13 P1[0] In system programming data (ISSP_DAT)
14 P1[2] Blue LED drive
15 P1[4] Green LED drive
16 P1[6] Alarm/buzzer FET drive
17 XRES In system programming reset pin (ISSP_XRES)
18 P3[0] Unused / no-connect
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Table 4-1. FTMF PSoC Pin Assignments

Pin Number Port Number Design Function
19 P3[2] Unused / no-connect
20 P2[0] CapSense proximity antenna pad (PRX1)
21 P2[2] CapSense slider element 2
22 P2[4] CapSense slider element 4
23 P2[6] CapSense slider element 6
24 PO[0] Thermistor temperature sensor analog input
25 PO[2] User A/D-GPIO
26 PO[4] User A/D-GPIO
27 PO[6] Ambient light detector analog input
28 +Vdd
29 PO[7] Thermistor drive-voltage reference analog input
30 PO[5] User A/D-GPIO
31 PO[3] User A/D-GPIO
32 GND
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5.1 My First Code Example

5.1.1 Project Objective

This code example demonstrates the CapSense feature of the FTMF board. The color of the LED

changes with respect to the position of finger on the board.

The code example contains the following User Modules:

m CSD: The CSD module is used to scan the CapSense sensors and determine the finger position
on the slider when touched.

m LED: LED is used to display the output based on the data from CapSense.

m EzI2Cs: The EzI2Cs module configures the PSoC on the multifunction board as an 1°C slave.
The slave data is available for acquisition using a bridge board that is configured as 1°C master.
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5.1.2 Flowchart

Start
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is on slider
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Turn ON Red
LED

Update EzI2Cs Registers

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.
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Figure 5-1. New Project Window
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5. Click OK. The Select Project Type window opens.
6. In this window, under Select Target Device, click View Catalog.

Figure 5-2. Select Project Type Window
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7. The Device Catalog window opens. Click the All Devices tab.
8. For this project click CY8C21434-24LFXI and then click Select.
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Figure 5-3. Device Catalog Window
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9. Under Generate 'Main' File Using, select C and click OK.
10.By default, the project opens in chip view.

Figure 5-4. Default View
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11. Now place and configure the modules required for this design. Connect the modules together
and to the pins of the PSoC. In the User Modules window, select the Cap Sensors folder.

Figure 5-5. User Modules Window
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CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D 33



Code Examples

34

12.

=F CYPRESS

PERFORM

In the Cap Sensors folder, right click on CSD and select Place.

Figure 5-6. User Modules Window-CSD Select
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13.A pop-up window opens with the configuration of the CSD module to be selected. Select CSD

without clock prescaler as the default module. Click OK.

Figure 5-7. CSD Configuration Window Select
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Select frequency, it can radiate more emissions than configurations
csD with & prescaler at low frequencies. PRS without prescaler is
without recommended far most applications with metal sensing
clock electrodes.
prescaler
FRS clock source is prescaler. The precharge switch operation
frequency is adjustable. This canfiguration is mare sensitive to
noise signals because ituses a short FRS sequence. ltis
O suitable far sensing wia high-resistance materials (TO, etc) ar
Select when low operation frequency is desired due to emission
osh problems.
with
clock
prescaler
af ] [ Cancel
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14.The User Module (UM) CSD is placed in the analog and digital blocks respectively.

Figure 5-8. CSD User Module Placement

15.Rename CSD_1 as CSD and configure the CSD properties.

Figure 5-9. Configure CSD Parameters Window

Properties - CSD

Mame

laf Module

FingerThreshobd 40

NoiseT hieshold 40
BaselinelpdateThreshold 200
Sensors Autoreset Disabled
Hysteresis 10
Debounce 3
NegativeMoiseThreshold 20
LowB aselineReset 50
Scanning 5peed Normnal
Resalution 12
Reference VBG
Ref Value 2
ShieldE lectrode0ut MNone
Name

Indicates the name used to identify thiz Liser Module instance
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16.Right click on the CSD user module icon and select the CSD Wizard option to assign pins to the

sensors properly.

Figure 5-10. Select CSD Wizard Window

£

space Explorer

“Warkspace ‘Example_My_First_PSaC_Praject' [1 project)
=7 Example_My Firzst_ PSoC_Project [CY8C21434-3
= E Ewample_My First_PSal_Project [Chip)
[=1-{Z Loadable Canfigurations
[=-{Z example_my_first_psoc_project - 1 User Mad

E Example_My F
1 Ewample_My F

Mext Allowed Placement
Place

Unplace

Renarme

Delete

Select Color 4

Datasheet »

Properties

Selection Options. ..

50 Wizard. ..

User Modules

Wersion Lisk k

i ol
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17.0pen the CSD Wizard window.

Figure 5-11. Default CSD Wizard Window

CapSense Wizard 3]

Global Setting: S ensars Settings |

SWo
Buttons 1
Sliders 1
R adial Sliders 0
todulator Capacitar F PO[1]
Feedback Resigtar Fi P1[1]
Buttons
Buttons Senzors Count
& 2 . i &
- = B e =

Chip Pin Aszsignment Yiew | T able Fin Assignment View |

o EEEQETN

R E-E-N-R-R-E-]

>4a4cada>aaan

o Udbouoog

3231302028272625
Pop1] 0 1 24 [ Polo]
P2 1 2 cYsC21434 23 [ P2
P25 3 MLE 22 [ P24
P23 14 21 4 P21
Pl I 5 20 4 P2i)
P33 s 19 4 P22
PN 7 18 [ Pap)
P78 17 [ *RES

9 1011 121314 1516

P15}
P[]
Paf1]

[
o
=

PA[0]
P12}
P[4

8]

| Legend for Chip;
[ Unavailable pirs

[ Locked ping

[ &vailable pins

Total Sensors: B | Switches: 1 | Sliders: 1 | Radial Sliders: 0

18.The following screenshot shows the default settings in the Global Settings window.

Figure 5-12. Default Global Settings Window

Global Settings | Sensors Settings

Buttons 1
Sliders 1
Radial Sliders 0

b odulator Capacitor FPO[1]
Feedback Resistor Fi P1[1]

Buttons
Buttons Sensors Count
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19.Configure the parameters in the window.

Figure 5-13. Configured Global Settings Window

Global Settings | Sensors Settings

Buttans 1]
Shiders 1
Radial Sliders 1]

kaodulatar Capacitar F PO[1]
Feedback Resiztar Fi P3[1]

Feedback Resistor Pin
Feedback Resiztor Pin

20.Click on Slider in the CSD wizard window. Following are the default settings in the Sensors Set-
tings window.

Figure 5-14. Default Sensors Settings

Global Settings | Sensors Settings

Diplex False
Resolution 100

| Sensors Count !

Senszors Count
Shder Sensor Count.

21.Configure the parameters in the Sensors Settings window.
Figure 5-15. Configured Sensor Settings

Global Settings | Sensors Settings

Diplex Falze
Rezalution 100
Senzors Count ]

Sensors Count
Slider Senzor Count,
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22.To assign the sensor on the particular pin, click and drag from the sensor block to the required pin
in the Pin Assignment window. Drag and drop S1 (0) of the slider to pin P2 [0]. The assignment
of the sensor pins can be done in either Table Pin Assignment View (Figure 5-16) or Chip Pin

Assignment View (Figure 5-17).

Figure 5-16. S1 (0) Placed on P2 [0] Pin Block

Chip Pin Assignment Wiews | Table Pin Assignment View

1]
D>

s
A\

) w v (] IIN
- - - - -
] = T -] =
] — X.] a2 ~

POf0] [ P1[0] § P2{0)
S1(0)

/

POMLY P[] | P2IYD | P301]

PO[2) || P1[2] § P212) | P3[2)

POI31 || P1(3] | P213] | P3(3]

BO[4] [[ P1[4] | P2[4]

POI3] | P1[3] § P215]

POIE] [ P1[6] | P2(6]

FOITL{| PLT] f P217]

Legend for Chip:

[ Locked pins

Figure 5-17. S1 (0) Assigned to Pin P2 [0]

CapSense Wizard 3]

dhwailahla nins

[ Unavaiable pins

| G|Dba|88ttings’! Sensors Seftings |

Diplex False
Resalution 100
Sensors Count 8

Sensors Count
Slider Sensor Count.

Agsignment Yiew | T able Pin Assignment View|

(LS

/8

%

s

(

)

cis

)

>

ns

3SEEQEEE
>oad>addd
o Udbouood
323130202827 2625
Pop1] [ 1 22
Pa [ 2 CY8C21434 23 O
Pais] 1 3 2z [
P2 1 4 MLF 21
=g N e N 20 E
Pz s 19
Pa 7 18 ]
P [ & 17
9 1011 1213141516
EEE$ESEE —
S8 o oo s egend for Chip:
Goes e [ Unavailable pins
[ Locked pins
[ Available pins
Total Sensors: 9 | Switches: 1 | Sliders: 1 | Radial Sliders: 0
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23.Similarly, assign all the sensors from S1(1) through S1(7) to pins P2[1] through P2[7] and click
OK.

Figure 5-18. Sensors Assigned — Table Pin Assignment View

CapSense Wizard 3]

| Global Settings |

Diplex Falze
Resolution 100
Senzors Count 8

Sensors Count
Slider Senzor Count.

LS
[2]ed
(s

loled
[1]ed

el el kL) 1) T
R T foR S T LY
(1Y C S22y L0 g o0

Chip Pin Assignment Yiew T able Fin Assignment Wiew | ) >

FO[O) | PA[O] || P2(0] || P3[0]
S160)

poi] || P11 | P20 || Pa
51(1)

PO | P1[2] | P22] || P3[2]
512

POl || P13l | P2a || PaE)
51(3)

P (| 1041 | P14
S104)

Pois] || P115] | P218]
51(5)

PoE] || P1(8] | P21E]
S1(6)

: Legend for Chip
PO | P | P2 [ Unavalable pins
51T [ Locked pins
[ available ping

Total Sensors: 8 | Switches: 0 | Sliders: 1 | Radial Sliders: 0
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24 All the assigned sensors can be seen in Chip Pin Assignment View.

Figure 5-19. Sensors Assigned - Chip Pin Assignment View

CapSense Wizard 3]

Code Examples

| Global Settings | Sensars Settings |

Diplex Falze
Resolution 100
Senzors Count 8

Sensors Count

Slider Senzor Count.

loled

hip Pin Assignment View :| Table Pin Assignment View | >
I

n k1) bl el k1) nu kel o
= = o= =2 o= if— s =2
24 22 I C 22y 00 g S0 g I

8 [ vss
2 pop3
8 Pos)
B Pom
& ] voo
% T pore
5 T Po
5 ] Po

o]
PO[1] % 1 24 % FO[0]
S1(7) 2 CYBC21434 23 S1(8)
sus 13 MLF 22 [ s1a
s13y [ 4 21 [ sz
S1(1) 5 20 S1(0)
P3[3] % 6 19 E P3[2]
P 7 18 ] Pa[m)
Pi7] [ & 7 [ *RrES

1
9 1011 1213141516

O0a00nn

Legend for Chip;
[ Unavailable pins
[ Locked ping
[ &vailable pins
[ &ssigned pins

Total Sensors: 8 | Switches: 0 | Sliders: 1 | Radial Sliders: 0
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25. After configuration in the CSD Wizard window, the pins to which sensors are assigned can be

seen in the Chip Level diagram.

Figure 5-20. CSD Component

U7 ¢

——areem
Port 0 1 IEEE I
rPer—t—= =
Port 0 3 ]
Port_0_4
[Porl_0_5 <
Port 0 & b
Pori O 7 )
Port_1_0 )
Port_1_1
[Port_1_2 <
Perl 1 3 b
Port_1_4
|Porl_1_5 <
|Port_1_8& p
Dnrr_-i_T

2

2_

2

0

26.In the User Modules window, expand the Digital Comm folder, right click on EzI2Cs, and select

Place to place an EzI2Cs in the design.

Figure 5-21. Ezl2Cs User Module selection

User Modules
ﬁj User Modules A
3 4DCs Ml
[ Amplifiers
[ Cap Sensars
[ Counters
=-{ Digital Comm
45 CRCIE
] £ 22—
e |2CH Flace
j.‘;:i :?[EEH Datashest 4
ﬁ IhtiDBﬁMT Properties
#E One Wersion List  #
A5 RxE
A SPIM
A5 5PIS
A5 THE
Ao THEsw
A5 UART
4 Legacy
[ Mizc Digital

=N TIN
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27.The EzI2Cs module does not require any digital or analog blocks for placement. It requires either
(configurable) P1[0] and P1[1] or P1[5] and P1[7] port pins to operate as SCL and SDA.

28.Configure the EzI2Cs properties:

Figure 5-22. EzI2Cs Properties

Paramekers - EzI2iCs ~ 3 X
M ame Ezl2Cz
Slave_aAddr a
Addrezs Type Static
ROM_Reqgisters Dizable
12C Clock A0k, Standard
12C Fin FI1e-FI1I7
Mame

|ndicates the name uzed to identify thiz zer Module inztance
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29.The EzI2Cs module can be seen in the Chip window.

Figure 5-23. EzI2Cs Component

518|S
=1
EHE

Pot 07 )
Port 10
pofl 11
Lo e
Porl 13 3
Port 1.4 )

Port_1_5[EEa)

g

S
=1
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30..In the User Modules window, expand the Misc Digital folder, right click on LED, and select
Place to place the LED.

Figure 5-24. User Modules Window- LED Select

Uszer Modules

,ﬁj Jzer Modules S
[ ADCs
[ Amplifiers
[ Cap Senzors
[ Counters
[ Digital Cornm
[ Legacy
=5 Misc Digital
A5 DigBuf
g Diglr
e E2PROM
4 LCD
ﬂﬁr Place
@ LE
d‘; On Datashest 4
1y o
dﬂ‘ SH
d‘; 50 “ersion List  k
.\ﬁg SI {= SR ) =)
1 MU=z
[ Protocols
1 Ptz

o P Pleeden

Propetties

b

31.Configure LED properties and rename as LED _BLUE.

Figure 5-25. LED Properties

Parameters - LED_EBLLE -~ 0 X
I ame LED_BLUE
Port Part_1
Fin Port_1_2
Dirive Active High
Mame

|ndicates the name wzed to identify this User Module instance
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32.After the configuration, LED_BLUE is assigned and is visible in the Chip Level diagram.

Figure 5-26. LED User Module Placement

i E’nr[_3_3 P
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33.Place two more LED modules and configure as shown in the following screenshots.

Figure 5-27. LED Red Properties.

Parameters - LED_RED -~ 3 X
M ame LED_RED
Fort Port_1
Fin Port_1_3
Drrive Active High
Mame

|ndicates the name wzed to identify this User Module instance

Figure 5-28. LED Green Properties

Parameters - LED_GREEM ~ 01X
T LED_GREEM
Part Part_1
Fin Port_1_4
Dirive Active High
Mame

|ndicates the name wzed to identify this User Module instance
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34.Place LED_GREEN, LED_RED, and LED_BLUE in their respective ports.

Figure 5-29. All LEDs Placed

LED BLUE
_ 7 LED_RED
| LED_GREEN

1=

0

35.Keep the default values for the Global Resources window.

Figure 5-30. Global Resources Window

Global Resources - example_my_first_psoc_project >~ 0 X
Power Setting [ Ve /8 5.0V 7 24hHz
CPU_Clock. SyzClk/8
Sleep_Timer B12_Hz
W1 = SyzClksM 16
WE2=WCT/N 16
W3 Source W2
W3 Divider 256
SyzClk Source Intemal 24_MHz

SysClk*2 Dizable Mo

Trip Yoltage [LYD [Sk1 4.81% [5.00)
YD ThrottleB ack Dizable
watchdog E nable [izable

Power Sething [ Yoo / SysClk freq ]

Selects the nominal operation voltage and System Clack
[SuzClk] zource, from which many internal clocks M1, W2, W3,
and CPU clocks] are denved IR egisters AffectedICPL_SCRID0...
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36.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content
with the content of the embedded Example_ My First PSoC_Project_Main.c file, which is
attached with this document.

Figure 5-31. Workspace Explorer Window

Workspace Explorer -~ 01X
;j Workzpace 'Example_My Firzt_PSaC_Project’ [1 project]
=I-{_ Example_My_First_ P5oC_Project [CY8C21434-;
[= E Example_My First_PSol_Project [Chip]
[=)-{ = Loadable Configurations
[=-{ = ewxample_my_first_pzoc_project - 5 Uzer Mod
B Ccso
B EzlZCz
[ LED_ELUE
[ LED_RED
[ LED_GREENM
E Example_My_First_PSol_Project [Pinout]
[=l-{Z Ewxample_My First_PSol_Project
[=-{ = Source File
C] main.c
@ flashzecurity. tat
[ Euternal Headers

< >

37.Save the project.

38.Build the project; Build > Generate/Build 'Example_My_First PSoC_Project' Project.
39.Connect the FirstTouch Multifunction Expansion(FTMF) card to the PC Bridge.

Figure 5-32. FTMF Card Connection with PC Bridge

40.FTMF is programmed using PC Bridge.

41.The blue LED blinks fast when the bridge is first connected to the USB port of a PC. After hot plug
and play is established, it blinks at a periodic interval to indicate that the bridge is enumerated
and functioning normally.

42.To program the board through PSoC Designer IDE, follow these steps.
43.Click Program > Program Part (see Figure 5-33).

Note When programming the board through PSoC Designer, close any open instance of PSoC Pro-
grammer.
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Figure 5-33. Program Part Window

% Program Part

Hes file path:
C:AEwample_ky_First_PSolC_ProjecthExample_y_First_ PSol_Pr |

1130 |

Fart Selection: | FirstT ouchsd 2464400

Programming Settings

Acquire Mode: (*) Feset

Yerification; ) On (%) O
Power Settings: B0 Ls Q
FirstT ouch Programrner Wersion 1.90

44.In the Program Part window, set up the following:

a. In the Port Selection drop down box, FirstTouch/<MiniProg Number> is selected and it is
'‘Connected'

b. Acquire Mode: Reset
c. Verification: Off
d. Power Settings: 5.0 V
45.Click on the Program button to start programming the board. The programming status can be
observed on the progress bar.

Figure 5-34. Programming Status

% Program Part

50

Hex file path;
C:\Example_ty_First_PSol_ProjecthExample_ky First_ PSaC_Pr

W
e

Programming Starting

[T l

fusi Pawersd  Comnected

46.When programming is successful, the Operation Succeeded! message is displayed.

Figure 5-35. ‘Operation Succeeded! Message

Operation 5uccesdead!

47.Disconnect the PC Bridge from the USB port of the PC.
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5.1.3.1 Verify Output

1. Connect the PC Bridge to PC.

2. Connect the MultiFunction card to the PC bridge.

3. Move your finger across the CapSense slider to detect LED color change.

m  When the finger position is on slider position CSB1-CSB3, the LED emits the color blue.

m  When the finger position is on the slider position CSB4 or CSB5, the LED emits the color green.
m  When the finger position is on the slider position CSB6 or CSB7, the LED emits the color red.

4. For all other slider positions, the LED is OFF. This includes the absence of a finger on the slider.

Figure 5-36 shows the change in LED color with respect to position of the finger on the board.

Figure 5-36. LED Color Variation with Respect to Finger Position

5.2 MultiFunction Expansion Card Light Sensor

The purpose of this code example is to demonstrate a light sensor. In this code example, the light
sensor is used to control the brightness of the LED array
The code example contains following User Modules:
m ADCS: This module converts the analog input to the digital form.The ADC8 module is used to
obtain the digital values for the light intensity.
LED: LED is used to display the output based on the data from ADC.

EzI2Cs: The EzI2Cs module configures PSoC on the MultiFunction board as 12C slave. The
slave data is available for acquisition using a bridge board that is configured as I12C master.
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5.2.1 Device Configuration

The chip level view of the code example, after placing all the required user modules, is shown in
Figure 5-37

Figure 5-37. Device Configuration of Light Sensor
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5.2.2 Firmware Architecture

5221 Flowchart

Start

Enable Global Interrupts

Initialize ADC, LED, EzI2Cs
Modules

Get ADC Data from Light
Sensor

If ADC_Data >ZERO

No

Turn OFF Blue
LED

5.2.2.2 Verify Output
1. When light is present, the LED is switched ON
2. When light is not present, LED is switched OFF
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Figure 5-38. Light Sense Output

N¥O4¥3d '
-ﬁdA')é%]

TEL

(¥

C

MultiFunction Expansion Card Proximity Sensor

This code example demonstrates the capacitive sensing and proximity detection capability of
Cypress's PSoC technology. Proximity detection requires that you use the supplied blue proximity
antenna.
Insert the bare end of the wire in the PRX1 connector located in the middle of the board. As you
move your finger near and far from the proximity detection antenna, the red and green LEDs turn on
and off. At close proximity, the green LED turns ON.
The code example contains the following User Modules
m CSD: The CSD module is used to scan the CapSense based proximity sensor and determine the
proximity of a object to the antenna.
LED: LED is used to display the output based on the data from CapSense.

EzI2Cs: The EzI2Cs module configures the PSoC on Multifunction board as 12C slave. The Slave
data is available for acquisition using a Bridge Board that is configured as 12C Master.
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531 Device Configuration

The chip level view of the code example, after placing all the required user modules, is shown in
Figure 5-39.

Figure 5-39. Device Configuration of Proximity Sensor

CY3270 PSoC® FirstTouch™ Kit Guide, Document No. 001-15945 Rev. *D 55



E

=4 CYPRESS

PERFORM

Code Examples

5.3.2 Firmware Architecture

-

Enable Global Interrupts

5321 Flowchart

A

Initialize CSD, LED, EzI2Cs
Modules

Get Finger Position around
Proximity Sensor

Turn ON Green

If Sensor_data >ZERO LED

Turn ON Red LED|

5.3.2.2 Verify Output
1.The color changes when the finger is taken near the proximity antenna

2.The color remains red when no data is received from the antenna
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Figure 5-40. Proximity Antenna Output
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54 Multifunction Expansion Card Temperature Sensor

This code example demonstrates the temperature sensing, thermistor reading, and calibrating
capabilities of the PSoC device. Depending upon the temperature range within which a particular
temperature reading is recorded, different colored LEDs (red, green, and blue) are turned ON or
OFF.

The code example contains following User Modules:

m ADC10: These modules convert analog input to digital form.The ADC module is used to obtain
the digital values for the temperature.

LED: LED is used to display the output based on the data from ADC.

EzI2Cs: The EzI2Cs module configures PSoC on the MultiFunction board as 12C slave. The
Slave data is available for acquisition using a bridge board that is configured as 12C Master.

m Counter8: This user module is used to control the buzzer output.
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Device Configuration

The chip level view of the code example, after placing all the required user modules, is shown in
Figure 5-41

Figure 5-41. Device Configuration of Temperature Sensor
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Firmware Architecture

' Start

A4

Flowchart

Enable Global Interrupts

I

Initialize ADC, LED, EzI2Cs
Module

»
>

Get ADC Value

v

Convert ADC Value to
Temperature Value

!

If temperature
is between
-10°Cto 16°C

If temperature is
between 16 °C to
28°C

If temperature
is between
28Cto 55°C

Turn ON Blue

LED

Turn ON Green|

Yes— LED

Turn ON Red

LED

Verify Output

m The red LED is ON only if the temperature is between 28 °C and 55 °C
m The green LED is ON only if the temperature is between 16 °C and 28 °C
m The blue LED is ON only if the temperature is between 16 °C and —10 °C"

Update EzI2Cs Registers
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Figure 5-42. Temperature Reading and Updated LED Status
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The schematic board layouts and BOM are available on the CY3270-FTK kit CD or at this location:
<Install _directory>:\Cypress\CY3270-FTK\<version>\Hardware.

Schematic
First Touch PC Bridge Schematic

V50
1
L |
V50 XRES894 2
CLK894 3
DATB94 4
5
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Al2 First Touch Multifunction Card Schematic
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A.2 Board Layout

A.2.1 PDCR-9402 Primary side

A.2.2 PDCR-9402 Secondary Side

A.2.3 Assembly Drawing of First touch Multifunction Card (Primary side)
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Assembly Drawing of First touch Multifunction Card (Secondary Side)

A.2.4
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A.2.7 Assembly Drawing for FirstTouch PC Bridge

A

I XX XX XKD |

L.
(%

CY3270 PSoC® FirstTouch™ Kit Guide, Document No, 001-15945 Rev. *D

Appendix

65



=7 Cypress

Appendix Rt
A.3 BOM
A.3.1 FirstTouch Multifunction Board

Item | Qty Reference Description Manufacturer Mfr Part Number

1 |1 |c1 CAP 10000 PF 16 V CERM X7R 0603 |Panasonic ECJ-1VB1C103K

2 C2,C3 CAP .10 UF 10 V CERAMIC X5R 040 Kemet C0402C104K8PACTU
3 |1 |ca CAP 4.7 UF 16 V Tantalum 3216 Nichicon FO31C475MAA

Lumex Opto/ SML-

4 (1 |p1 LED RGB 3.2x3.6 MM CLR LENS SMD Componepms nc D X3632SISUGSBC
5 |1 |D4 DIODE ZENER 2.4 V 150 MW S-MINI 2P | Panasonic - SSG MAZ802400L

6 |1 |31 CONN HEADER 16POS .100" R/A TIN '\E"I‘;'Cet’r((/)\r’:’fc"sdgrgrp 90122-0128

7 |1 |Ls1 BUZZER MAGNETIC 8.5 MM 35V SMD |CUI Inc CSS-J4D20

8 1 |PRX1 Low Profile Single Pin Socket Thru Hole |Samtec CES-101-01-T-S

9 |1 |PR1 IC AMBIENT LIGHT DETECTOR 1206 | Microsemi-IPG LX1972IBC-TR

10 |1 |01 MOSFET N-CH 60V 115 MA SOT-23 Diodes Inc 2N7002-7-F

11 |1 |RT1 THERMISTOR NTC 10 KQ 1% LEADED |BC Components 2381 640 55103

12 |1 |RL RES CHIP 10.0 KQ 1/16 W .1% 0603 SMD|Panasonic - ECG _|ERA-3AEB103V

13 |1 |R1L RES CHIP 10.0 KQ 1/16 W 1% 0603 SMD |Phycomp USA Inc  |9C06031A1002FKHFT
14 |1 |R3 RES 680 Q 1/10 W 5% 0603 SMD Panasonic - ECG  |ERJ-3GEYJ681V
15 |2 |R4,R6 RES 1.0 KQ 1/16 W 5% 0603 SMD Panasonic - ECG  |ERJ-3GEYJ102V
16 |1 |R5 RES 2.0 KQ 1/16W 5% 0603 SMD Panasonic - ECG _ |ERJ-3GEYJ202V
17 |1 |Rs RES 100 Q 1/16W 5% 0603 SMD Panasonic - ECG  |ERJ-3GEYJ101V
18 |2 |R10,R9 RES 2.2 KQ 1/10W 5% 0603 SMD Panasonic - ECG |ERJ-3GEYJ222V
19 |1 |R19 RES 4.99 KQ 1/16W 1% 0603 SMD Panasonic - ECG  |ERJ-3EKF4991V

R2,R7,R12,R13,R14
20 |10 |,R15, RES 560 Q 1/10W 5% 0603 SMD Panasonic - ECG  |ERJ-3GEYJ561V
R16,R17,R18,R20
21 |1 |u3 IC PROGRAMMABLE SOC MLF32 Cypress CY8C21434-24LFXI
Semiconductor

22 |1 |pcB PRINTED CIRCUIT BOARD gg&rﬁ‘; ductor PDCR-9402 Rev **
23 1 LABEL1 Serial Number

24 LABEL2 PCA LABEL 121R-40200 Rev **

DO NOT INSTALL

25 |7 |CSB1-CSB7 CapSense Touch Element FTMF NA NA
TV1,TV2,TV3,TV4,T

26 |8 V5.TV6, TV7.TV8 TEST VIA 40 HOLE 20 PLATED NONE
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A3.2 FirstTouch PC Bridge
Item | Qty Reference Description Manufacturer Mfr Part Number
1 3  |c2c3.ca gQ)F;'l UF S0V CERAMIC XTR | b hasonic - ECG ECJ-2YB1H104K
CAP TANT LOWESR 10 UF 10 V . TPSA106MO010R1800
2 1 C5 20% SMD AVX Corporation
CAP 0.01 UF 50 V CERAMIC L ECJ-2VB1H103K
3 1 C6 X7R 0805 Panasonic - ECG
4 1 D1 LED 3 MM DUAL FLANGE BLUE LITE-ON INC LTL1CHTBK3
CLEAR
THERMISTOR PTC 6V .35 A . 1206L035YR
5 1 F1 RESETTABL Littelfuse Inc
CONN PLUG USB 4POS RT ANG | Molex/Waldom 48037-1000
6 1 J2 .
SMD Electronics Corp
7 1 13 PC Board Connector, Dual Row, | Molex/Waldom 90152-2116
Right Angle 16 Circuits Electronics Corp
4 R1,R14,R15R16 |[RES 0.0 Q 1/8W 5% 0805 SMD Rohm MCR10EZHJ000
3 R2,R3,R6 RES 100 KQ 1/8W 5% 0805 SMD | Rohm MCR10EZHJ104
10 2 R4,R5 RES 22 O 1/8W 5% 0805 SMD Panasonic - ECG ERJ-6GEYJ220V
11 2 R8,R7 RES 100 Q 1/8W 5% 0805 SMD Rohm MCR10EZHJ101
12 1 R13 RES 1.0 KQ 1/8W 5% 0805 SMD | Rohm MCR10EZHJ102
13 1 Ul PSoC Mixed-Signal Array Cypress Semiconductor| CY8C24894-24LFXI
14 1 PCB PRINTED CIRCUIT BOARD Cypress Semiconductor| PDCR-9403 Rev **
15 1 LABEL1 Serial Number
16 1 LABEL2 PCA LABEL 121R-40300 Rev **

DO NOT INSTALL

17 1 J1 HEADER 0.1" SQ 5-PIN SMD AU |NA NA

18 4 R9,R10,R11,R12 |RES NO LOAD 0805 SMD NA NA

19 4 TP2,TP4,TP6,TPO | NA NA NA

20 1 C1 CAPACITOR TANT 22 UF 10V | Kemet T491A226MO10AS
20% SMD
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/*******************************************************************************

* File Name: main.c

* Version 1.0

*

* Description:

* This c file contains the main function for Capsense application using FTMF board 

* in CY3270/71 Kit using I2C as Communication.

*

* Note:

*

********************************************************************************

* Copyright (2011), Cypress Semiconductor Corporation.

********************************************************************************

* This software 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 software in support of licensee product to be used only in conjunction

* with a Cypress integrated circuit as specified in the applicable agreement.

* Any reproduction, modification, translation, compilation, or representation of

* this software 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 MATERIAL, 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 systems 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.

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



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

                                THEROY OF OPERATION

* This project demonstrates the use of Capsense Slider Sensors.

* The firmware supports 3 LEDs, a CapSense linear slider

* The "main" function completes the initialization of I2C Slave and Capsense

* component.

* After initialization of the User Modules, the "main" enters into a loop

* which consists of,

* "Scanning all sensors"

* If the value returned from Centroid position is greater than 0 and less than 33 

* Blue LED is ON

* If the value returned from Centroid position is greater than or equal to 33 and less than 66 

* Green LED is ON

* If the value returned from Centroid position is greater than or equal to 66 and less than 99 

* Red LED is ON

* "Storing the capsense data for all the sensors in the I2C registers.

* Hardware resources used for this project: PC Hub, Multifunction expansion card and RF card.

* PSoC Designer Version: 5.1 SP1.1 (Build:2110)

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



/*----------------------------------------------------------------------------

 C main line

---------------------------------------------------------------------------- */



#include <m8c.h>        /* part specific constants and macros */

#include "PSoCAPI.h"    /* PSoC API definitions for all User Modules */

#define POS 		1

#define BUFSIZE		1

#define RWBOUNDARY	1



struct I2C_Regs 

{ 

int Status;

} Data_Regs;



void main(void)

{

	 EzI2Cs_SetRamBuffer(sizeof(Data_Regs), RWBOUNDARY, (BYTE *) &Data_Regs);   /* Setting RAM Buffer */

	 M8C_EnableGInt ;   /* Enabling the Global Interrupts */



	CSD_Start();   /*Start CSD Module */

	CSD_ScanAllSensors();   /* Scan all the available sensors */

	CSD_InitializeBaselines() ;   /* Initialise base line for the sensors */

	CSD_SetDefaultFingerThresholds();

	LED_BLUE_Start();

	LED_GREEN_Start();

	LED_RED_Start();

	EzI2Cs_Start();   /* Turn on I2C */

	

	while(1) /*Infinite loop */

	{

		CSD_ScanAllSensors();  /*Scan all sensors in array (buttons and sliders) */

		CSD_UpdateAllBaselines();

				LED_RED_Off();

				LED_GREEN_Off();

				LED_BLUE_Off();

				Data_Regs.Status=0;

		if(CSD_bIsAnySensorActive())  /* is any sensor active */

		{

			Data_Regs.Status = CSD_wGetCentroidPos(POS);  /*Get the centroid position for the system	*/

			if(Data_Regs.Status < 33 && Data_Regs.Status >0) /*If the value returned from Centroid position is 

			                               greater than 0 and less than or equal to 33 */

			{

				CSD_UpdateAllBaselines(); /*Update base line for slider touch if  

				                           centroid position is less than 33 */

				LED_BLUE_On();

			}

			else if(Data_Regs.Status < 66 && Data_Regs.Status >=33)  /*If the value returned from Centroid position is 

			                                      greater than 33 and less than or equal to 66 */



			{

				CSD_UpdateAllBaselines();   /*Update base line for slider touch if

			                                centroid position is less than 66 */						

				LED_GREEN_On();

			}

			else if(Data_Regs.Status < 99 && Data_Regs.Status >=66)  /*If the value returned from Centroid position is

			                                      greater than 66 and less than or equal to 99 */

			{

				CSD_UpdateAllBaselines();  /*Update base line for slider touch if 

			                               centroid position is less than 99 */

				LED_RED_On();

			}

		}

	}

}



