E
CYPRESS

Embedded in Tomorrow™

i)

CY3280-20x66

Universal CapSense® Controller Kit Guide

Doc. No. 001-67447 Rev. *G

Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709

Phone (USA): 800.858.1810
Phone (Intnl): 408.943.2600
WWW.Cypress.com


http://www.cypress.com

Copyrights

Copyrights

© Cypress Semiconductor Corporation, 2011-2016. This document is the property of Cypress Semiconductor
Corporation and its subsidiaries, including Spansion LLC ("Cypress"). This document, including any software or
firmware included or referenced in this document ("Software"), is owned by Cypress under the intellectual prop-
erty laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such
laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its pat-
ents, copyrights, trademarks, or other intellectual property rights. If the Software is not accompanied by a license
agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software,
then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to subli-
cense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and
reproduce the Software solely for use with Cypress hardware products, only internally within your organization,
and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly through
resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress's patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distrib-
ute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modifi-
cation, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING
HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves
the right to make changes to this document without further notice. Cypress does not assume any liability arising
out of the application or use of any product or circuit described in this document. Any information provided in this
document, including any sample design information or programming code, is provided only for reference pur-
poses. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Cypress products are not
designed, intended, or authorized for use as critical components in systems designed or intended for the opera-
tion of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical devices
or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or prop-
erty damage ("Unintended Uses"). A critical component is any component of a device or system whose failure to
perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effec-
tiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify
and hold Cypress harmless from and against all claims, costs, damages, and other liabilities, including claims for
personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, PSoC, CapSense, EZ-USB,
F-RAM, and Traveo are trademarks or registered trademarks of Cypress in the United States and other coun-
tries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be
claimed as property of their respective owners.

CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 2



. X
==2# CYPRESS
Embedded in Tomorrow”
1. Introduction 5
O R ) A ©e 01 (=] | £SO RRPRSTI 5
O O R = =Y =T [ U153 (=P 6
1.1.2 MiINIProgl Programmer.........cccccuuriieieeeeieeeeessissssiereeeeeeeeeeesesssnsnnssssnnesreseeeeses 6
1.1.3 CY3240-12USB BIAQE ....ccovvveiieeiiiiiiie ettt 6
1.1.4 CY3280 Universal CapSense Module Boards ..........c.ccccoeveeveviviiinineeeeeeeennnnn 6
D S T T O I 1= o | - PRSI 6
R T 1o @A e o | = o 1o 1= 6
1.4 Bridge Control PANEl........ccciieiiiiiiiiiee et e e e e e 6
1.5 Additional Learning RESOUICES .......uuuuuiiiiiiieeeeeiisiiiiiitieeeeereeeeee e s s s ssssssaesreerrrreeeeseesnnannns 7
L1.5.1  PSOC DESIGNEN ..uiueeiieiieiiiieeeeee e e e eseietee et e e e ae e e e s s saa e areeeeeaeeessesanesnnrannnerenaaaees 8
1.5.2 COdE EXAMPIES ... .eeeiiiiiiiiiiieee e e e e eee et e e e e s e s e e e e e e e e e e s s s e ereeaees 9
1.5.3 PSOC DESIGNEN HEIP weveeiiiiiee e 11
R 30 A 1=Tor o o T To= TS o] Lo o P 11
1.6 Documentation CONVENLIONS. .......oiuuuiiiiiiiiiieie st e e 12
2. Getting Started 13
2 R 1 A 1 51 = 11 F= 11T o USSR 13
2.2 PSOC DESIGNEL ..ttt ettt e e e e e e e e et e et e e e e e e e e e e e e b raeeeeaaas 16
2.3 PSOC PrOgQramIMeTr .....oooi i e e et e e et et e e e e b e a e e e e e eeas 17
2.4 Bridge Control PANEL..........ooeiiiiiiiiii et 18
3. Kit Operation 19
70 R [ 011 o To [0 Tox i o ] o OO PP TP TP UPOPPPTPPPRTN 19
3.2 Hardware ReqUIFEMENL.........ccoiiiiiieeeeeeer e s e e e e e e aaaaaees 19
3.3 Connecting CapSense Module BOard ..............ueuiiiiiiiniiiieeeeeeceee e 19
3.4 Programming PSOC With NEW DEeSIgN ........uuuuiiiiiiiiiieie e 20
3.5 Bridge Control PAnel.........cccooiiiiiiiieeeri e e 21
4. Hardware 25
o RS V51 (Y . I =] 0T 0 =T = o S 25
4.2 FUuNCtional DESCIIPLION .....ceieeiiiieeiee e e e e e e e s et e e e e e e e s s s s s e e e e e e e e e e s e s annnnnneeneees 26
4.2.1 PSOC CY8BC20066A-24 LTXI c.uveeeieiiiiiieeeiiiiiiiee s siiiee e sieeee e e siieee e e snneeeee e 27
4.2.1.1 Pin Description of CY8C20066A-24LTXI .....cccceeeeeeiiiiiciinriinieeneeeeenn. 28
4.2.2 POWET SUPPIY SYSIEM ...t e e e e e e e s s s s err e e e e e e e e e s e e nnnns 29
4.2.2.1 Power Supply Jumper Setting..........coovvvcirriiiiiiireeee e 30
4.2.3 USB MiNi-B CONNECLON .....ciiiiiiiiiiieiiiiiiee ettt sibiee e e sinaeeeeenes 31
4.2.4 CapSense Module CONNECION ........cccieiiiiiiiiiiie e e e e e e e e e e e e e snnenes 31
4.2.5 ISSP/I2C CONMNECION ....ciiiitiiiiei ittt ettt e e et e e e e nnaaeee s 32
4.2.6 ICE-Cube Debug CONNECION ........ccceeiiiiiiiiiiiiiie e e e e e e e e e e e e e e ennns 32
4.2.7 VADJ Variable Regulator Control ..........cccccuveeiiiiieeeeeii e ee e 33
A.2.8  LEDS ...ceiiiiiiieeie et s 33

CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 3



Contents

4.2.9 RESEE SWILCH ...eiiiiiiiiiii e 34

N (O 1 1Y (@ ] 5 LRSI 34

5. Code Examples 35
5.1 My First Code Example (CY3280_20x66_CSD_PD_Projectl) ........cccccvvirieeeeeenenennn. 35

5.1.1  Project DESCHIPHON ...ttt er e e e e e e e e e e e 35

5.1.2  FIOWCRAIT. ... .eeeeiiiiiieeie et e st e e e e 36

5.1.3 Creating My FirsSt PSOC 1 PrOJECE ........uutiiiiiiiiiiieeeeeee it 37

5.1.4  Verify OULPUL ..cooiiiiee ettt ee e e e e e e e e e e e e ennenes 53

5.2  CY3280_20X66_CSD_PD_PrOJECI2 .......ceiiiiieiiiieiiiieeeiie ettt 55

5.2.1 Project DESCHPHON ...ttt er e e e e e e e e e e 55

5.2.2 Device CONfIQUIALIONS ........uuiiiiiiiiaaaiieiiiie ittt a e e e e e e e e 56

5.2.3 Firmware ArChiteCUIe .......oooiiiiii it 57

5.2.4  Verify OULPUL ..cooiiii ettt e e e e e e e e e aaes 58

5.3 CY3280_20X66_CSA_PD_PrOJECIL ..ccocuuiieiiiieiiiiee ettt 59

5.3.1  Project DESCHPHON ...ttt ee e e e e e e e e e e 59

5.3.2 Device CONfIQUIALIONS ........eeiiiiiiiiaeaii ittt e e e e e e e e e 60

5.3.3  Firmware ArChiteCtUIe ........oouiiiiiiiiiie e 61

5.3.4  Verify OULPUL ..cooiiiieeee et e e e e e e e e e e 62

5.4  CY3280_20X66_CSA_PD_PrOJECL2 ....ueiiiiiiie ittt 63

5.4.1 Project DESCHPON ...ttt er e e e e e e e e e e 63

5.4.2 Device CONfIQUIALIONS ........eeiiiiiiiiaaaieeiiiiiet et e e e e e e e 65

5.4.3 Firmware ArChitECUIE .......ooiiiiiii it 66

5.4.4  Verify OULPUL ...ooiiiie e e e e e e e e e e e naes 67

A. Appendix 68
AL SCREMALIC ...eiiiieie it 68

YN = To = o I = Y 11 | PRSP 69

A.2.1 PDCR-9492 TOP...uiiiitiieiiiieeiteee st ee st e e nn e e 69

A.2.2 PDCR-9492 BOMOIM ...coeiiiiiiiieiiiiiie et 70

A3 BOM it en 71
Revision History 73
DocumMENt REVISION HISTOIY ....coiiiiiiiiiiii ittt e e et e e e s e nabeeeeeaaes 73

CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 4



1. Introduction
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Thank you for your interest in the CY3280-20x66 Universal CapSense® Controller Kit. This kit is
designed for easy prototyping and debug of the 20xx6A/S CapSense family designs using
predefined control circuitry and plug-in hardware. The kit includes programming hardware and a
CY3240-12USB bridge for tuning and data acquisition. This module connects to any CY3280
Universal CapSense Module board.

This document describes the CY3280-20x66 Universal CapSense Controller Kit and describes the
code examples provided with the kit. ‘CY3280_20x66 CSD PD Projectl’ is the default project pro-
grammed on the CY3280-20x66 Universal CapSense Controller board. For more information on this
project, see the Code Examples chapter on page 35.

1.1 Kit Contents

The CY3280-20x66 Universal CapSense Controller Kit contains:
m CY3280-20x66 Universal CapSense Controller board

m CY3240-12USB bridge board

m MiniProgl programmer

m USB A to Mini-B cable

m CY3280-20x66 Universal CapSense Controller 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

Release notes

o o o o o o o oo

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

The following are required for the functioning of this Kkit:

m CY3280 Universal CapSense Module board or custom board similar to CY3280 module boards
(see CY3280 Universal CapSense Module Boards on page 6)

m 12-V DC adapter (optional)
m CY3215-DK (optional, required to debug programs in PSoC Designer)

Universal CapSense Module boards are available for purchase separately or as part of the combina-
tion kits. Visit www.cypress.com/shop for more information.

MiniProgl Programmer

The PSoC MiniProg gives you the ability to program PSoC parts quickly and easily. It is small,
compact, and connects to your PC using the provided USB 2.0 cable. During prototyping, the
MiniProg can be used as an in-system serial programmer (ISSP) to program PSoC devices on your
PCB.

When the MiniProg is connected, you can use PSoC Programmer to program. PSoC Programmer is
a free software, which can either be launched from within PSoC Designer or run as a standalone
program.

CY3240-12USB Bridge

The 12USB bridge allows you to test, tune, and debug hardware and software of a PSoC application
by bridging the USB port to 12C. Populated with the CY8C24894 PSoC device, the I2USB bridge can
be connected through the ISSP pins on the controller board.

CY3280 Universal CapSense Module Boards

CY3280 Universal CapSense Module boards are available for purchase separately or as part of the
combination kits. The CY3280-20x66 Universal CapSense Controller can be connected to CY3280-
SLM, CY3280-SRM, CY3280-BMM, and CY3280-BSM CapSense boards.

PSoC Designer

PSoC Designer is the integrated development environment (IDE) used to customize your PSoC
application. More information about PSoC Designer is available in the PSoC Designer IDE Guide; go
to: <Install_directory>\PSoC Designer\<version>\Documentation.

Default <Install_directory> on Windows 32-bit OS is C:\Program Files\Cypress and on
64-bit OS itis C:\Program Files (x86)\Cypress.

PSoC Programmer

PSoC Programmer offers a simple GUI to configure and program PSoC devices.

Bridge Control Panel

The Bridge Control Panel GUI is used with the CY3240-12USB bridge to enable communication with
I2C slave devices; here, it is used with the CY3280-20x66 Universal CapSense Controller. This soft-
ware is used to configure 12C devices as well as acquire and process data received from 12C slave
devices. The Bridge Control Panel helps in optimizing, debugging, and tuning the target devices.
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1.5 Additional Learning Resources

Cypress provides a wealth of data at www.cypress.com to help you to select the right PSoC device
for your design, and to help you to quickly and effectively integrate the device into your design. For a
comprehensive list of resources, see the knowledge base article “How to Design with PSocC® 1,
PowerPSoC®, and PLC — KBA88292". Following is an abbreviated list for PSoC 1:

Overview: PSoC Portfolio, PSoC Roadmap

Product Selectors: PSoC 1, PSoC 3, PSoC 4, PSoC 5LP

PSoC Designer includes a device selection tool

Application notes: Cypress offers a large number of PSoC application notes covering a broad
range of topics, from basic to advanced level. Recommended application notes for getting started

with PSoC 1 are:

a

a

a

a
a

Getting Started with PSoC® 1 — AN75320
PSoC® 1 - Getting Started with GPIO — AN2094
PSoC® 1 Analog Structure and Configuration — AN74170

PSoC® 1 Switched Capacitor Analog Blocks — AN2041
Selecting Analog Ground and Reference — AN2219

Note: For application notes related to CY8C29X66 devices, click here.
m Development Kits:

a

CY3210-PSoCEvall supports all PSoC 1 Mixed-Signal Array families, including automotive,
except CY8C25/26xxx devices. The kit includes an LCD module, potentiometer, LEDs, and
breadboarding space.

CY3214-PSoCEvalUSB features a development board for the CY8C24x94 PSoC device.
Special features of the board include USB and CapSense development and debugging
support.

Note: For development kits related to CY8C29X66 devices, click here.
The MiniProgl and MiniProg3 devices provide interfaces for flash programming and debug.
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15.1 PSoC Designer

PSoC Designer is a free Windows-based Integrated Design Environment (IDE). Develop your
applications using a library of pre-characterized analog and digital peripherals in a drag-and-drop
design environment. Then, customize your design leveraging the dynamically generated API
libraries of code. Figure 1-1 shows PSoC Designer windows. Note: This is not the default view.

1. Global Resources — all device hardware settings.

Parameters — the parameters of the currently selected User Modules.

Pinout — information related to device pins.

Chip-Level Editor — a diagram of the resources available on the selected chip.
Datasheet — the datasheet for the currently selected UM

User Modules — all available User Modules for the selected device.

Device Resource Meter — device resource usage for the current project configuration.
Workspace — a tree level diagram of files associated with the project.

Output — output from project build and debug operations.

© o NG A WD

Note: For detailed information on PSoC Designer, go to PSoC Designer > Help > Documentation
> Designer Specific Documents > IDE User Guide.

Figure 1-1. PSoC Designer Layout
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1.5.2 Code Examples

The following webpage lists the PSoC Designer based Code Examples. These Code Examples can
speed up your design process by starting you off with a complete design, instead of a blank page
and also show how PSoC Designer User modules can be used for various applications.

www.cypress.com/go/CapSenseCodeExamples

To access the Code Examples integrated with PSoC Designer, follow the path Start Page > Design
Catalog > Launch Example Browser as shown in Figure 1-2.

Figure 1-2. Code Examples in PSoC Designer

Start Page

Proximity Cv3280 2134
Cv3280_21x34_SLM
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h_ CEE3845 - USBUART User Mac
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' CESRES] - PRS Uszer Module E- ™
£ >

Lavunch E zampls Browser Ulge thie Dasign
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In the Example Projects Browser shown in Figure 1-3, you have the following options.
m Keyword search to filter the projects.

m Listing the projects based on Category.

m Review the datasheet for the selection (on the Description tab).

|

Review the code example for the selection. You can copy and paste code from this window to
your project, which can help speed up code development, or

m Create a new project (and a new workspace if needed) based on the selection. This can speed
up your design process by starting you off with a complete, basic design. You can then adapt that
design to your application.

Figure 1-3. Code Example Projects, with Sample Codes

Example Project Browser
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PSoC Designer Help

Visit the PSoC Designer home page to download the latest version of PSoC Designer. Then, launch
PSoC Designer and navigate to the following items:

IDE User Guide: Choose Help > Documentation > Designer Specific Documents >

IDE User Guide.pdf. This guide gives you the basics for developing PSoC Creator projects.
Simple User module Code Examples: Choose Start Page > Design Catalog >

Launch Example Browser. These code examples demonstrate how to configure and use PSoC
Designer User modules.

Technical Reference Manual: Choose Help > Documentation >

Technical Reference Manuals. This guide lists and describes the system functions of PSoC
devices.

User module datasheets: Right-click a User module and select “Datasheet.” This datasheet
explains the parameters and APlIs of the selected user module.

Device Datasheet: Choose Help > Documentation > Device Datasheets to pick the datasheet
of a particular PSoC device.

Imagecraft Compiler Guide: Choose Help > Documentation >

Compiler and Programming Documents > C Language Compiler User Guide.pdf. This guide
provides the details about the Imagecraft compiler specific directives and Functions.

Technical Support

If you have any questions, our technical support team is happy to assist you. You can create a
support request on the Cypress Technical Support page.

If you are in the United States, you can talk to our technical support team by calling our toll-free
number: +1-800-541-4736. Select option 8 at the prompt.

You can also use the following support resources if you need quick assistance.
m Self-help
m Local Sales Office Locations

CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 11
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1.6 Documentation Conventions
Table 1-1. Document Conventions for Guides
Convention Usage
_ Displays file locations, user entered text and source code:
Courier New ) _
C:\...cd\icc\
ltalics Displays file names and reference documentation:
Read about the sourcefile.hex file in the PSoC Designer User Guide.
Displays keyboard commands in procedures:
[Bracketed, Bold] [Enter] or [Ctrl] [C]
. 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 Dlspliys an equation:
2+2=4
Text in gray boxes Describes cautions or unique functionality of the product.
CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 12
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This chapter describes the installation and configuration of the CY3280-20x66 Universal CapSense
Controller 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 www.cypress.com/go/CY 3280-20x66.
Three different types of installers are available for download.

a. CY3280-20X66 Universal CapSense Controller Kit (Rev *B): This executable file installs only
the kit contents, which includes kit code examples, hardware files, and user documents.

b. CY3280-20X66 KiIt Installer (Single Package): This executable file installs PSoC Programmer,
PSoC Designer, kit code examples, kit hardware files, and user documents.

c. CY3280-20X66 Universal CapSense Controller Kit (Rev *B): 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. This includes the kit installer along with
PSoC Programmer, PSoC Designer, and other mandatory non-cypress prerequisites.

2. Click Install the CY3280-20x66 to start the installation, as shown in Figure 2-1.

Figure 2-1. Kit Installer Startup Screen
S CY3280-20x66 A=)

S CYpRESS'

PERFORM

CY3280-20x66

COpen the Kit User's Guide...

Install the C¥3280-20x66..,

Exit

© 2014 Cypress Semicanductor Corporation. Al rights reserved

Note If auto-run does not execute, double-click cyautorun.exe in the root directory of the CD.
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3. The Install Shield Wizard screen appears. The default setup location is shown on the Install
Shield Wizard screen. You can change the location using Change.

4. Click Next to launch the kit installer.

5. In 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, as
shown in Figure 2-2.

6. Click Next to start the installation.
Figure 2-2. Installation Type Options

' Y
& Cylnstaller for CY3280-20x66 1.0 - ]

Product Installation Overview
Choose the install typs that best suits your nesds

Choose the type of installation

Product:
CY3280-20x66

Installation Type:

Installs the most comman features of
Cv3280-20x66.

[ tew> ] [ G ]

7. When the installation begins, a list of packages appear on the Installation Page. A green check
mark appears adjacent to every package that is downloaded and installed.

8. Wait until all the packages are downloaded and installed successfully.
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9. Click Finish to complete the installation.

Figure 2-3. Installation Completion Page
|2

-
& Cylnstaller for CY3280-20x66 1.0

= Cioness
=l

FERFORM

Contact Infarmation

ame: * saga

=

Company:

Email: ~

* Indicates a required field
Privacy Policy

Launch PSoC Designer 5.4 SP1

View Release Notes

View User Guide

Launch Update Manager

Continue Without Contact Information

After software installation, verify your setup by opening PSoC Programmer with the MiniProg
attached to the PC. Open Bridge Control Panel with the 12USB bridge attached to the PC to verify

driver installation.
Note Advanced users can go to the Code Examples chapter on page 35.
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2.2 PSoC Designer
1. Click Start > All Programs > Cypress > PSoC Designer <version> > PSoC Designer
<version>.
2. Click File > New Project to create new project; click File > Open Project to work with an existing
project.

Figure 2-4. PSoC Designer Interconnect View

% AN75320 PSeoC Designer 5.4 ==
Ele Edt Vew Project [nterconnect Buld Debup Program ook  Window Help
NEES, IZES B U8R, (rJo%, (mao b MEGGTH (9eEE 2 0R3Q, Aoex -0, (@34 [,
Global Resources - ANTS20. ~ B % ANT5320 [Chip] » 4 b x ||Datashest- E2ADC - 0 X | User Modues - B X%/| Workspace Explorer - x
Fowe: Sellr t.w:uzmnz -\-:‘ 6o 5y OF A |Home | Feshwes | Dewaphon | Mg ol Ghich B 2 & w4 * a8 uX & o
Riofa)
;;” sc:; ;—:f;uz 3 ¥ A [ ] User Modules | [5G Workapace 'N75320 1 project]
PLL Mode | Disable = [ Apcs i = {._"_Am;zo[naczgasazmm
Sleep_Time: 51::_H¢ Easy ADC Datasheet “a mmmw =E Aymmé] a_
VE1- 5yl 16 3 ETADC V 1.00 “a - _:-;_,L?MM onfq-‘(ugza
a Delsig = 75320 odules
VC2=VE1H 16 i DUALADC W E:20C 0
VEI Suunce VE2 raur PSoC® Blocks o DUALADCS @ Lo
Power Setting [Vee / SpClk 5 E2ADC 6 B LEDT_PwM
Selects the nominal opesation voltag .. Digital #a 5ARG = W LEDZ_PWM
1 cT a TRIADC L ANTSXO Mincul] _—
| Parameters - EzADC_| -0 X - ——
Mame  EzADC_1 . Al > 15t 5 | e TRIADCE @ 3 ANTS0 %
{1stor 2nd & (3 Ampltiers |
Order) 2nd & [ Analog Comm )
at & (3 Counters 2
DataFormat Ungi Supported Devices: CYEC24x234. CYEC2 S DACs
Resohtion 14 Bit 2 CYBC28x23.CYECIBXY, CYBC2BXEY, CYBE | T
Sal'l:leﬁalz n 007 e Digeal Conm
2 1 10l 2 & [ Fikers
B [ Generic
Bd’!e« Gan 1.00 cm | % r r | - /| (3 LED Dawany
Faatiirac and & [ Legacy
"m a L < ? : _f Mlicc Pk al 2]
Pinout - AN75320 - 0% Outps - = 03¢ Device Resource Meter - X
|E1 PO[O] Port_0_0. StdCPU. Highe | Show output from: | Build v Digital Blocks Totat 16 Used: 4
B PO[1]  AndlogCobann_lnputl | (e s = =
B PO[Z]  Pot_0_2. SWGCPU, High Wmogw;' o:r:"' [Illllll |
B PO Pot 03, SICPU.HiGh | i/poccoriigblaim Andlog Dlocks Totat 12 Used: 3
PO[4]  Poit_0_4, SiACPU, High masm (TTITI |
B POS]  AnalogOuBul_1, Anal
5 LMM il aiea TrteruptRAM' uses 13 bytes in SRAM bank O
PUE]  Pat 06 SICPU. ol LU\ pio: wea-daa ol 25 s shacsid 1 SFAM poge 0 /g\ RAM Totat 2048 Used: 11
& Pof7) Put 0.7, StdCPU, Hu LMM indo: area ‘viitual_registers' uses 11 bytes in SRAM page 0 ) [ |

F Py 't | ILMM indo: sies "dats’ e of 2 bules slocated n SRAM page 0
@ P11 f,_\({'u Lt i s it el 2t hoctad o SRAM o T FIOM Totak 32768 Used
L o aea ‘data’ page(
 riz ‘*“ LMM i ares wamazwmmmnswmn 7
Decimator Totat 1 Used

B P1[3] PULT\._..{PU Stio— | fidata dumg at culput/aN 75320 dats

B PIl4]  Por_|_4, S1CPL, Hi ROM 267 full 8287 out of 32768 bytes used {does not inclade abschute areas)

Pl et T a S ey || RoW b o7 tubesseed aoee vt i ok uoagd (ANERRARRRANRANARRRRRARRNRRY)
B PIEl Pot_1_6, S1dCPU, High || P wath ICCMOC 5TD 7.05.00 12C Controber Totak 1 Used: 0

B PUTI Pt 1 7. S6CPU. Higt ANTS320 - 0 errorfz) O weamingls) 14:26:28 [ J
P20l LCD_104. StdCPU. Stnwe | e

Ready,

3. To experiment with the code examples, go to the Code Examples chapter on page 35.

Note For more details on PSoC Designer, see the PSoC Designer IDE Guide at:
<Install_directory>\Cypress\PSoC Designer\<version>\Documentation.

See Additional Learning Resources on page 7 for links to PSoC Designer training.

The PSoC Designer quick start guide is available at: www.cypress.com/?rID=47954.
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2.3 PSoC Programmer

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

<version>.

2. Select the MiniProg from the port selection, as shown in Figure 2-5.

Figure 2-5. PSoC Programmer Window

Getting Started

|§ PSoC Programmer

File 1 oad

BE X

Program

File  Vigw O?tion Help
H= N

ENENE

wel

| Part S election

4|p | Programmer | Utilities | JTAG

@) MINIFrogl /08215B0C3314 || - Programming Pararmeters
File Path:

Programmer:
Programmirg Mode: ) Reset &) Power Cycle

MINIPrag1/08215B0C3314
Power Detect

EBrisa_Cypress1\DatalCy321 0-PEOCEVALTFirmware'd8h_Example_ LED_LogicdSM_Example_LED_Logic.hex

Iytomatically Detected Device: CYSCZ29466-24PEI

Werification & on O of Caonnector: ap 10p
Davics Farly AutoDetsction: ® on O of Clock Speed
2966 [ Programmer Characteristics Status
||l Brotocol ~ Jtag  swo @ issP 2 || ExecutionTime: B6.0seconds
ETEE Volaae: @ 50y 33y 25v  qey | CowerSaus o ON
CYBC204EE-24F% | Voltage: T
Actions FResults (i
Power On at 1:14:10 PN MINIProgl/0821SEOC331R
Prograw Finished at
1:11:05 PH
Programming 3ucceeded
Doing Checksum
Doing Protect
Verify Succeeded
Verify Starting
Programming Succeeded
Programming 3tarting
Erase Succeeded
Device set to
CYBCE20466-24PET at 32768 FLASH hytes
1:10:00 PH
Device Famwily set to
29x66 at 1:10:00 FHN
.

For Help, press F1

[

| Pass |

ook~ W
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Close PSoC Programmer.

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

Click the File Load button from the Programmer menu bar, navigate and select the hex file.

Use Program button to program the hex file on to the chip.
When programming is successful, Programming Succeeded appears in the Actions pane.
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Bridge Control Panel

1. Click Start > All Programs > Cypress > Bridge Control Panel <version> > Bridge Control
Panel <version>.

2. Select 5.0V from Power Setting box, as highlighted in Figure 2-6.

3. Select the device to be connected from the port window.

4. Click the Variable Settings option from the Chart menu, click Load, navigate to and open the
*.ini file.

5. Select File > Open; navigate to and open the *.iic file. The iic file contents appear on the Editor
pane of the Bridge Control Panel.

Figure 2-6. Selecting the Bridge

4 Bridge Control Panel

File  Editor  Chart  Execute  Tools  Help
FREE ERE CE | EERE
|{Editor | Chart | Table | Fie |

w05 01p
r 05 @SensorID @1lRawCount #0RawCount @lBaseline #0Baseline @lDifference #0Difference

|Th|s is & commands window - User must enter command herel

Opening Port
Successfully Connected to Bridge/0000011
USB2IIC Bridge version 1.22

[@F\eset ][_'E:List ][jSend ] SR g

Fepeat count: {

[=]: [@] Scan period, ms: |

| letil: \ Syntax : OK \

Cornected |2CASPI-USE converters: rowet Broigel
i ridge/00000 o) +3.3

Note For more details on the Bridge Control Panel, view the help topics from the Bridge Control
Panel Menu bar.
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3.1 Introduction

The CY3280-20x66 Universal CapSense Controller (UCC) connects to any CY3280 Universal
CapSense Module board. This kit requires PSoC Designer for development, PSoC Programmer for
programming, and Bridge Control Panel to test and tune the CapSense parameters.

3.2 Hardware Requirement

CY3280-20x66 Universal CapSense Controller board (PSoC Device ID: CY8C20666A-24LTXI)
CY3280-Universal CapSense Linear Slider board or a similar CapSense module board
MiniProgl

CY3240-12USB bridge

USB A to Mini-B cable

3.3 Connecting CapSense Module Board

The CY3280-Universal CapSense Linear Slider Module Board can be connected to the UCC
through Port P2 of the UCC board and J1 of the CY3280 Universal CapSense Linear Slider Module.
The connection is as shown in the following figure.

Figure 3-1. Connect CapSense Module Board to Universal CapSense Controller
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On the CY3280-20x66 Universal CapSense Controller board, place shunts on pins 1 and 2 of J4
(XRES select) to connect the XRES pin of PSoC to the XRES on programming header. On the
CY3280-SLM Universal CapSense Linear Slider Module, place a shunt on pins 2 and 3 of J2 to con-
nect the shield electrode to ground.
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Programming PSoC with New Design

The CY3280-20x66 Universal CapSense Controller is programmed using a MiniProg1 provided with
the kit.

Figure 3-2. Connect MiniProg to Controller

. Connect the USB port of your PC to the CY3280-20x66 ISSP connector (J3) using the PSoC

MiniProg and a USB cable (A to Mini-B). Programming can be done using PSoC Programmer.

. On the UCC, connect J7 to pin 2 of J1. This enables power supply by the MiniProg1.
. Toggle the Power button on PSoC Programmer.
. LED D1 on the CY3280-20x66 Universal CapSense Controller is ON if powered with Vcc_Prog.

Otherwise, both LEDs D1 and D2 light up on powering the device with other power sources.

. Program the hex file onto the CY3280-20x66 Universal CapSense Controller board using the

MiniProg. While programming is in progress, the Target Power LED on the MiniProg is on, as
shown in Figure 3-2.

Note Hex files are available in the installed directory and in the kit CD.

. When Programming Succeeded appears in the Actions pane, detach the MiniProg and connect

an 12USB bridge to the ISSP connector.

. Connect your computer to the CY3280-20x66'’s ISSP connector using the I2USB bridge and a

USB cable, as shown in Figure 3-3.

Figure 3-3. Connect I2USB Bridge to Controller
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3.5 Bridge Control Panel

The 12USB bridge is used to read the CapSense parameters from the controller board. These
parameters can be viewed using the Bridge Control Panel software. Follow these steps to use the
Bridge Control Panel software with the CY3280-20x66 Universal CapSense Controller board.

1. Click Start > All Programs > Cypress > Bridge Control Panel <version>.

2. Select the device to be connected from the port selection window.

3. Select Variable Settings option from the Chart menu. Load the .ini file, by clicking the Load but-
ton.
The CY3280_SLM_Projectl.ini file is the variable setting file, available in the kit CD or at the fol-
lowing location: <Install_Directory>\CY3280-20X66\<version>\Firmware\12C-
USBBridgeSoftwareConfig.

4. Load the CY3280_SLM_Projectl.iic file for iic commands that can be sent to the board.
The .iic file is the configuration setting file, available in the kit CD or at the following location:
<Install_Directory>\CY3280-20X66\<version>\Firmware\
12C-USBBridgeSoftwareConfig.

5. Goto File > Open File > CY3280_SLM_Projectl.iic to select the file for iic commands.

6. Select +5.0V in the Power box. See Figure 3-4.

7. Click Toggle Power to power the 1I2USB bridge; the red LED D1 glows, as shown in Figure 3-3.

Figure 3-4. Toggle Power Button

I_-:-‘E Bridge Control Panel

File  Editor  Chart  Execute  Tools Help
FEHE SRR S EEE
Editor |Chart | Table | File |

w 05 0 1 p
r 05 @SensorID Hl1RawCount @0RawCount El1lBaseline @B0Baseline @#lDifference GB0Differe

3l | L

Select Port in the PortlList, then try to connect
Opening Port

Successfully Connected to MiniProg3/1229DD0001F9
MiniProg3 version 2.05 [3.08/2.07]

[@Heset ILE:LiSl ]EﬁSend ] Al D -
OE [@Hepeat ]Eofi\e ] Fepeat count: |

Scan period, ms: '

— Prue Protocol
“m ® 1z
O +3 oful
| O +25¢
@ O v ) RB[UART)

J Tt ] Syntax 1 Ok ]

Note Close PSoC Designer and PSoC Programmer before opening Bridge Control Panel.
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Figure 3-5. Bridge Control Panel Editor View

i Bridge Control Panel

File  Editor  Chart Execute Tools  Help
wH W SRR SEIEEE cFiecontens
Edior | Chart | Table | Fis ]

w 05 0 1 p
r 05 @SensorID @1RawCount #0RawCount @1lBaseline @0Baseline @lDifference #0Difd

8. Place the cursor on the first command (W 05 0 1 P) and click Send to send the sensor ID to
slave. In this command, 05 is the slave address. 0 and 1 are the offset address and value of the
sensor ID, respectively.

9. Place the cursor on the second command and click Repeat to get the parameters continuously
from the controller.

10.Touch a button or slider. Each touch lights up the associated LED on the module board, repre-
senting where your finger is on the slider.

Figure 3-6. LED2 Glows on Touching Sensor SLD4
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11. Click the Chart tab to switch to Chart view and see the respective waveforms of CapSense

parameters.

Figure 3-7. Bridge Control Panel Chart View

g Bridge Control Panel

Kit Operation

File ~ Editor  Chart  Execute  Tools  Help To get Chart View
R e clekbere
[ Edior | Chatt | Table [ Fie |
Select Al
16290 O
O SenzarlD
16120 FawCounl
—— Baseline
15470 [] —— Difference|
[ — Masklnfo
15210 | Buttonto
— SliderP"
. [ iderPas
< |
15440
15330
15170
15010
14250
Li520 ) Linear
14530 ) Logln
0 e - - ats
19450 19200 20120 20440
Flags Chart Quality
fg0 fgl fy? Ffg3 £fga Ffg5 £fgb6 fy7 £fg8 fy9 F£fgh £fgB f£fyC £gD F£fyE £gF @® High © Nomal
= Connected 12CASPI-USE converters:
k- ¥ [ o7 “»
[Ester | § R 6@,
[“zi10 [ Syntax: oK [Ct=20204 Rate=185 smpjs | Connected | Powered | valtage: -

Note In the figure, the brown line represents the axis; the blue line indicates RawCount; and the

green line indicates the Baseline.

12.View the required parameters by selecting or clearing the checkboxes to the right of the Chart

view.
13.Click Stop to stop scanning.
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14.Click the Table tab to view the values of the demonstration board variables, as shown in

Figure 3-8.

Figure 3-8. Bridge Control Panel Table View.

Bridge Control Panel

CIEX

File  Editor  Chart  Execute  Tools  Help
— To get Table View
= BT click here
Edier | Chart | Table | Fie

# | SensorlD FawCount Baseline Difference Masklnfo ButtonMo SliderPos L’
133 1 14419 14414 a 0 255 0 1
1332 1 14419 14414 a 0 255 0
1333 1 14419 14414 a 0 285 0
1334 1 14418 14414 a 0 285 0
1338 1 14418 14414 a 0 285 0
1336 1 14419 14414 a 0 255 0
1337 1 14417 14414 a 0 255 0
1338 1 14417 14414 a 0 255 0
1339 1 14417 14414 a 0 255 0
1340 1 14417 14414 1] 0 285 0
1341 1 14417 14414 1] 0 255 1}
1342 1 14417 14414 1] 0 255 0
1343 1 14417 14414 1] 0 255 0
1344 1 14419 14414 ] 0 255 0
1345 1 14419 14414 a 0 255 0
1346 1 14419 14414 a 0 255 0
1347 1 14419 14414 a 0 255 0
1348 1 14419 14414 a 0 285 0
1249 1 14419 14444 ful 0 2EE 0 bt

’ @ = Send all stings: [] gf"\g o e
et ][_E::LISI ]Send ] Repeat count: 3 +3i3\.f ® 12C

[=] @] Scan period, ms: ,—D¢|

|| 2113 | Syntax: OK

|Ck=2331 Rate=115 smp/s

I Connected " [T Rowered ] volage: -
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4.1 System Block Diagram

The CY3280-20x66 Universal CapSense Controller board has the following sections:

m PSoC CY8C20066A-24 LTXI

m Power supply system

USB Mini-B connector
CapSense module connector
ISSP/12C connector

ICE-Cube debug connector
VADJ variable regulator control
LEDs

Reset switch

CMOD

Figure 4-1. System Block Diagram
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Connector

CapSense Module
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S
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g > E Do 2
a| @, E k)
s | £l 8 £20
< m s cow
2 > 0 sqQ
- oy > CMOD
Power Power
— Selection j 4
Supply Jumper
VADJ] Variable PSoC
Regulator CY8C20066A-24LXTI
LEDs Y

1) ICE-Cube Connector
2) Reset
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4.2 Functional Description

The CY3280-20x66 Universal CapSense Controller includes PSoC CY8C20066A, ISSP connector,
CapSense module connector, USB Mini-B connector, DC supply socket, reset button, ICE-Cube
debug connector.

Figure 4-2 shows the different functional blocks on the CY3280-20x66 Universal CapSense Control-
ler board.

Figure 4-2. CY3280-20x66 Universal CapSense Controller Functional Blocks
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Power LEDs : =& - oy CYPR
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ICE-Cube Debug
Connector

Reset Switch

PSoC
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CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 26



— i
:n;__‘_:;\r.-.e_—.r .
— C:Y_ﬂl;S_S Hardware
4.2.1 PSoC CY8C20066A-24 LTXI
The PSoC CY8C20066A is initially factory programmed as a CapSense Controller with the control
circuitry to work with the CY3280-20x66 Universal CapSense Controller Kit. The PSoC
CYB8C20066A along with CSA/CSD technology demonstrates the use of CapSense buttons and lin-
ear sliders; the module board connected to the CY3280-20x66 Universal CapSense Controller has
sensors and LEDs. The configuration number varies with the modules.
A CapSense module board is connected to the PSoC through Port P2. The list of pins connected to
different ports is shown in Pin Description of CY8C20066A-24LTXI| on page 28.
PSoC CY8C20066A is programmed through ISSP using a MiniProg. Data acquisition and output
checking is done using I2USB bridge.
Figure 4-3. Schematic View of PSoC CY8C20066A
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4211 Pin Description of CY8C20066A-24LTXI

Hardware

Pin No Name Description Connected To
1 OCDOE |OCD mode direction pin
2 P2[7] GPIO, LED1 P2
3 P2[5] Crystal output (XOut), LEDO P2
4 P2[3] Crystal input (XIn), CapSense P2
5 P2[1] CapSense P2
6 P4[3] GPIO P3
7 P4[1] GPIO P3
8 P3[7] GPIO P3
9 P3[5] GPIO P3
10 P3[3] CapSense P2
11 P3[1] GPIO P2
12 P1[7] I12C SCL, SPI SS P2,J2
13 P1[5] I12C SDA, SPI MISO P2, 34, 32
14 CCLK |OCD CPU clock output P1
15 HCLK |OCD high-speed clock output P1
16 P1[3] SPI CLK, CapSense P2
17 P1[1] ISSP CLK[3], 12C SCL, SPI MOSI P2, 33, J2
18 VSS Ground connection
19 D+ USB D+ J6
20 D- USB D- J6
21 VDD Supply voltage
22 P1[0] ISSP DATA[3], I12C SDA, SPI CLKJ[4] P2, J3, J2
23 P1[2] GPIO, LED4 P2
24 P1[4] Optional external clock input (EXTCLK), CapSense P2
25 P1[6] CapSense P2
26 XRES |Active high external reset with internal pull down J4
27 P3[0] CapSense P2
28 P3[2] CapSense P2
29 P3[4] GPIO P3
30 P3[6] GPIO P3
31 P4[0] GPIO P3
32 P4[2] GPIO P3
33 P2[0] CapSense P2
34 P2[2] CapSense P2
35 P2[4] CapSense P2
36 P2[6] CapSense P2
37 POI[0] GPIO P2
38 PO[2] CapSense P2
39 PO[4] CapSense P2
40 PO[6] CapSense P2
41 VDD Supply voltage
42 OCDO |OCD even data I/O P1
43 OCDE |OCD odd data output P1
44 PO[7] GPIO P2
45 PO[5] GPIO, LED3 P2
46 PO[3] Integrating input P2
47 VSS Ground connection
48 PO[1] GPIO, LED2 P2
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Power Supply System

The power supply system on this board is versatile; it takes input supply from the following sources:

12-V DC supply using connector J5

9-V battery connector using connectors BH1 and BH2

USB power (5 V) from communications section using connector J6
Power from MiniProg and I12USB bridge (Vcc_Prog) connected at J3
Power from ICE-Cube (Vcc_Prog) connected at P1

The board power domain is split into:

Vin rail: This is the rail where the input of on-board regulators are connected. This domain is
powered through protection diodes (by 12-V DC supply and 9-V battery terminal).

5V rail: This is the output of the 5-V regulator IC U3. The rail has a fixed 5-V output regardless of
jumper settings. The voltage in this rail can be lesser than 5 V only when the board is powered by
the USB.

Vadj rail: This is the output of the variable voltage regulator control.

VCC_PROG: This is power from devices such as MiniProg, 12USB bridge, and ICE-Cube debug-
ger.

The following block diagram shows the structure of the power system on the board.

Figure 4-4. Power Supply System Structure
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12V DC Supply

5V Regulator
adj
9V Battery
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USB j
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Figure 4-5. Schematic View of Power Supply System Structure
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4221 Power Supply Jumper Setting

The jumper settings for each power setting are as follows

m To allow power to be supplied by the MiniProg, I2USB bridge, and ICE-Cube, connect J7 to pin 2
of J1 with a jumper.

To allow power from the 12-V DC supply or 9-V battery terminal or USB Mini-B connector, con-
nect pin 2 and 3 of J1 with a jumper.

To allow power from the variable regulator control (Vadj), connect pins 1 and 2 of J1 with a
jumper.
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423 USB Mini-B Connector

The USB Mini-B connector is a mini port to communicate between the PC and the board. It is also
used to power up the controller, supplying a voltage of 5 V. Protection diode D5 is present so that the
5V from the board does not flow to the USB connector.

Figure 4-6. Schematic View of USB Mini B Port
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4.2.4 CapSense Module Connector

The CY3280-20x66 has an expansion port, P2. It is designed to connect CapSense module boards.
The CY3280-20x66 controller board can be used with any of the Universal CapSense module
boards, such as the CY3280-SLM. Universal CapSense module boards can be interfaced to the
CY3280-20x66 controller via the 44-pin connector P2. The pin mapping for the port P2 is shown in
the following figure.

Figure 4-7. Schematic View of Port P2
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425 ISSP/I2C Connector

In-system serial programming (ISSP) is used to program the PSoC device using MiniProgl and the
USB cable. Plug in the MiniProg device to the ISSP header J3.

The ISSP connector is also used to connect the 12USB bridge to communicate between the PC and
the controller board. See Power Supply Jumper Setting on page 30. The pin mapping for the ISSP
connector is shown in the following figure.

Figure 4-8. Schematic View of ISSP/I2C Connector.
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4.2.6 ICE-Cube Debug Connector

The CY3215-DK ICE-Cube in-circuit debugger allows you to debug and view the content of specific
memory locations. The ICE-Cube debugger can be connected to the CY3280-20x66 controller
through port P1. See Power Supply Jumper Setting on page 30. The following figure shows the
schematic view of the ICE-Cube debug connector.

Figure 4-9. Schematic View of ICE-Cube Connector.
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4.2.7 VADJ Variable Regulator Control

The CY3280-20x66 controller has a variable regulator control used to vary input voltage using the
voltage regulator IC U4. The input for the variable regulator control is the output of the 5-V regulator.
Vadj is used to demonstrate CapSense at several voltages.

The minimum Vout from IC U4 is 1.242 V when the resistance at R67 is 0. This load at R67 can be
varied using the potentiometer. If the load at R67 is 3 K, the output voltage is 2.484 V; if the load at
R67 is 9 K, the output voltage is 4.968 V.

See Power Supply Jumper Setting on page 30 for the settings to use input source Vadj.

Figure 4-10. Schematic View of Vadj Regulator.
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4.2.8 LEDs

The LEDs are used to show the status of the controller board. LED D2 lights up on connecting power
supply from 12-V DC supply or USB or 9-V battery. LED D1 lights up when the board is powered by
any of the following power sources: 12-V DC supply, USB, 9-V battery, MiniProg, I2USB bridge, or

ICE-Cube.
Figure 4-11. Schematic View of LEDs D1 and D2.
5V VCC
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429 Reset Switch

The Reset switch resets PSoC to start of the program (code examples). On reset, after XRES de-
asserts, the SDA and SCL lines drive resistive low for eight sleep clock cycles and transition to high
impedance state.

Figure 4-12. Schematic View of RESET Switch

VCC

_ 1A == 1B _ 1 2 XRES
2A S S 2B R63%.." 100 ohm
SW PUSHBUTTON

4210 CMOD

CMOD is the test point provided on the Universal CapSense Controller for accessibility of charge
and discharge waveforms of the measured capacitance. This test point may increase the noise sen-
sitivity by acting as an antenna.

Figure 4-13. Schematic View of CMOD
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All code examples are available in the Firmware folder of the kit CD or at the following location:
<Install_Directory>\CY3280-20x66\<version>\Firmware\

5.1 My First Code Example (CY3280_20x66_CSD_PD_Projectl)

5.1.1 Project Description

This project demonstrates the use of CapSense buttons and linear slider on the CY3280-SLM board
using CSD technology and CY8C20x66A. The EzI2Cs User Module is used to transfer CapSense
parameters related to a sensor from the board to the PC for monitoring.

This project scans five CapSense buttons and a 10-segment slider using the CSD User Module.
There are five LEDs on the board, which illuminate when a CapSense button or slider is touched.
The EzI2Cs User Module is used to provide a register-based 12C slave communications protocol.
The status of CapSense sensors (both button and slider) and their parameters are updated in the
12C register, which can be accessed by any 12C master, similar to the 12USB bridge.

The application starts by executing boot.asm. The boot.asm initializes the hardware and invokes the
'main’ function. The main function initializes the EzI2Cs Slave and CapSense user modules. After
initialization, the main function enters into a loop, which does the following:

m Scans all sensors

m Reads the sensor ID sent by the I12C master

m Stores CapSense data in the 12C registers

m Updates the LED status for the On/Off sensors

The following user modules are used in this project:

CSD: The CSD provides capacitance sensing using the switched capacitor technique with a sigma-
delta modulator to convert the sensed switching capacitor current to digital code.

EzI2Cs: The EzI2Cs User Module implements an 12C register based slave device. This user module
does not require any digital or analog PSoC blocks. It is used to transfer all CapSense parameters
related to a sensor to the PC for monitoring

Note: To open the project from PSoC Designer, move the Firmware folder to a writable directory and
then open it. The firmware folder is located at <Install_Directory>\CY3280-BK1\<ver-
sion>\Firmware.
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Flowchart
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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, as shown in Figure 5-1.

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

Figure 5-1. New Project

Mew Project
Project tupes:
Y
Chip-lewel
Mame: i E=ample_ky_First_PSolC_Project |
Location; :C:\Dncumenls and Settingzh\dimatky Documents | E
Wwiarkspace Manme: IEHamD|B_M_I,J_Fi[St_PSDE_PIDiBCt | Create directon for workspace
Project Creation: | Mews Project ~ |

Target Device: vl [ Device Catalog

Generate Main' file using: !I: vl

Creates an empty C - bazed Chip-level project for CYBC20E66A-24L T device.

Thiz project type supports Uszer Module selection and placement,

[ (] l [ LCancel

Code Examples

5. Click the Device Catalog button, as shown in Figure 5-2, to select the target device.

Figure 5-2. Select Target Device

Mew Project
Project tupes:
Chip-lewel
Mame: | E=ample_kMy_First_PSolC_Project |
Location; IC:\Dncumenls and Settingzh\dimathy Documents | E
Wwlarkspace Mane: IEHamD|B_M_I,J_Fi[St_PSDE_PIDiBCt | Create directon for workszpace
Project Creation: | Mevs Project ~ |
Target Device: w | [ Device Catalog
Generate Main' file using: ! [ w |

Creates an empty C - bazed Chip-level project for CYBC20E66A-24L T device.

Thiz project type supports Uszer Module selection and placement,

[ (] l [ LCancel

CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G

37



=24 CYPR

ESSI Code Examples

Tomonmow

6. The Device Catalog window opens. Select the CY8C20666A-24LTXI device and click Create
Project with 'CY8C20666A-24LTXI' as shown in Figure 5-3.

Figure 5-3. Device Catalog

Device Catalog - Chip-level

Device Type: All Devices » | 5 | P Reset | And...

| CYBC2064645-24LTXI [1711055 [Mia [FulSpesd |N/& | Ind(40tw85C)  |No
CYBC0BEL 2D | < |2 710055 || putpee | Ma | imaraoto 50y | ves |
| CYBC20647-24L0 1711055 N NA N Indid0t085C) Mo |
| CveconB47s- 24005 1711055 [ M (WA Ind40tessc)  |Ne |
| | cvaceosss-2a |1710055 || Furspeed | et | inaborog50) | Yes |
| Cvacaneses-24L0%) 1711055 N FulSpeed N | Indi40 to 85C) '

LTl |48 0 |Yes % 1711055 Ful-Speed m

|CYBC2086655-24L0% (48 |(AFN. 1 Wes |32K |26 |36 1711055 N/4 | FulSpeed |N/& | Ind[-40 to 85C)

O
O
O
O
O
O
=
O
0
O
O
O

0
| CYBC20BBEAS-20LTXI (48 |OFN |1 |0 |Yes|32K |2C |36 |1711055 [Nzt FubSpesd |NA | Ind40t0850)  |No |
CYBC206SGL2H0M |48 |GFN |7 |0 |Yes|32(| 2K |36 |177055 || Futspeed | Ma | inaraoto s50) | ves |
|CYSC20B6724L0X1 |48 QPN |1 |0 |Yes 322K |34 |1.711055 N NA N Indid0t085C) Mo |
|CYBC20E7S-20L0%1 48 OFN 1 |0 Yes 32K 26 |3 1711055 NSNS N Ind40to85C)  No |
[ |cvaceo7asa-24fDXC |30 |CSP |1 |0 |Yes 18K 2K |27 |1711055 NN (N Ind4D10850)  |No | g

Selected Device: CYSCZOGEEA-24L Txl |Fi|t_ers applied: 0 | Devices found: 383 of 363 |

[ Evample Praject Search for 'CYBC205664-24LTHI' | | Create Project with 'CvBC206664-24LTRI' | [ Cancel

7. Under Generate 'Main' File Using: select C and then click OK.
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8. By default, the project opens in Chip view, as shown in Figure 5-4.

Figure 5-4. Default View

Start Page - example_m...oject [Chip] | - 4 B x
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9. The next step is to place and configure the modules required for this design, as well as connect
the modules together and to the pins of the PSoC. In the User Modules window, expand the Cap
Sensors folder.

Figure 5-5. Cap Sensors Folder

User Modules

,‘ﬂ Uzer Modules
+-[ ] ADCs

+ Amplifiers
+-[ ] Cap Senzorz
+-{_4 Lhaital Lomm
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10.1n this folder, right-click on CSD and select Place.
Figure 5-6. User Modules Window - CSD Select
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Figure 5-7. CSD User Module Placement
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11. Configure the CSD_1 properties, as shown in Figure 5-8:

Figure 5-8. CSD User Module Properties
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Code Examples

12.Right-click on the CSD user module and select the CSD Wizard option to assign pins to the sen-

SOrs.

Figure 5-9. Open CSD Wizard
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Figure 5-10.
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13.Configure the Global Settings in the CSD Wizard window.

Figure 5-11. Global Settings - CSD Wizard
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14.Click on the slider in the CSD Wizard to view sensor settings. Configure the Sensor Settings, as
shown in Figure 5-12.

Figure 5-12. Sensors Settings - CSD Wizard
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Diplex |
Diiples

15.To assign the sensor on a particular pin, click and drag from the sensor block to the required pin
in the Pin Assignment window. Drag and drop SWO to pin P1 [6]. Sensor pin assignment can be
done in Table Pin Assignment View (Figure 5-14) or Chip Pin Assignment View (Figure 5-13).

Figure 5-13. Assign Sensors to Pins - Chip Pin Assignment View

CapSense Wizard )

Global Settings | Sensors Settings
SWo SWi1 Sw2 SW3 Swi
Diplex False

Fezolution 100
S Count 10

5ensors Count
Slider Sensor Count.

N/
ns
(Zhs
(s

(6)LS.

D

)

Chip Pin Assignment View | T able Pin Assignment View

NC < >

P2[7]
P2[5]
P2[3]
P2[1] £ CYBC20666A
P43l 1 & a1
Pafi] 3 7 QFN an
Par 1 & 29
Pas] 9 28
Paf3) 1 10 27
Pap] [ 11 28
P17 1 12 25

1314151617 181%2021222324

ELLAETRAALEET Legend far Chip:

Ezszgmggfff [ Unavailable ping

g3 [ Locked pins
[ &vailable pin:

Total Sensors: 15 | Switches: & | Sliders: 1 | Radial Sliders: 0
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Figure 5-14. Assign Sensors to Pins - Table Pin Assignment View

Cap5ense Wizard =

Code Examples

Diplsx
Resolution
Sensois Counl

Chip Pin dzsignment View

Global Settings | Sensors Settings

Falze
100

3 10

Sensore Count
Slider Sensor Count.

SWo SWi SW2 SW3 SwW4

)

B)LS

PO[O] {| PA[O] || P2[O] (| P3[0] | P4[0]
POM] [ PO || P2ZOT (| P301] 74]
Poa | Pz [ P | Paiz f < -
PO PALET | P2[3] || AR || P4[3]
PO || P1[4] sz Pa4]
PO[E] || P1[5] ;6[5] Pa[a]
PO[&] F‘1L§£ P2[8] || P3[6]
Legend for Chip:
por) | Paim | P2 | Parm) 1 Unavailable pins [ Hep ]
[ Locked pins
[ Available pins
B Avinedii
Tatal Senzors: 16 | Swikches: & | Shiders: 1| Radial Shders: 0

16.After assigning a sensor, the CSD Wizard looks as shown in Figure 5-15.

Figure 5-15. Sensor Assigned

CapSense Wizard 5]
Global Settings | Sensors Settings
SWi SwW2 SW3 SwW4
w w w w w w w w w w
§1 = = = = = = = = = =
Chip Pin Azsignment Yiew | Table Pin Assignment View 2 = L = = 2 = &l ) =
FO[O] | P1[O) || P20] || P3(0] || P4L0]
POQY | PALTT | P2[1] | P30T || P4[1]
PO & >
[ | PE2] [ P2(2] || P3[2] || Pa2]
PO[3] | P1[3] | P2[3] || P3(3] || P4[3]
PO | P104] | P2[4] || P3[4]
PO[E] | P108] || P2[8] || P3(E]
FO[B] | P1[8] || P2[6] || P3[E]
S L d for Chi
agend for Chip:
O[] | PAL7] || P2(7] || P3[7) [ Unavailable pins
[ Locked pins
[ Available pins
Total Sensors: 15 | Switches: & | Sliders: 1 Radial Sliders: 0
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17.Similarly, assign all the sensors according to the following table
Table 5-1. Sensor Assignment

Sensor Port Pin
SWo P1[6]
Swi1 P1[3]
SW2 P3[3]
SwW3 P2[1]
Sw4 P2[3]
S1(0) P1[4]
S1(1) PO[6]
S1(2) PO[4]
S1(3) PO[2]
S1(4) P2[6]
S1(5) P2[4]
S1(6) P2[2]
S1(7) P2[0]
S1(8) P3[2]
S1(9) P3[0]

Code Examples

18. After assigning all the sensors successfully, the CSD Wizard appears as follows:

Figure 5-16. All Sensors Assigned - Table Pin Assignment View

Diplex
Fezolution
Sensors Count

Sensors Count
Slider Sensor Count.

Falze
100
10

Global Settings | Sensors Settings

SWo SWi1 swz2 SW3
P1[6] P1[3] P3[3] P2[1]

9led
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PO[4]
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51(0)

P2[4]
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P1[5]

P2[]

Pa[a]
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S
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P 3[6]

FO[T]
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Legend for Chip:

[ Unavailable pins
[ Locked pins
[ Available pin:
[ Assigned pin:

Total Sensors: 15 | Switches: 5 | Sliders: 1

Fadial Sliders: 0
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Figure 5-17. All Sensors Assigned - Chip Pin Assignment View

CapSense Wizard 3]

Global Settings | Sensors Settings

SWo Swi1
Diplex Falze P1[6] P1[3]
Fiesalution 100
Senzors Count 10

Sensors Count
Slider Senzor Count.

SwW2 SW3 SWi
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) h-17%) =
51 > == == =
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19.1n the User Modules window, expand the Digital Comm folder, select EzI2Cs, right-click and

select Place to place an EzI2Cs in the design.
Figure 5-18. User Module Window - EzI2Cs Select

User Modules v %]
ﬂ_j User Modules
i3 ADCs
- Amplifiers
-1 Cap Sensars

E
== Digital Comm

Datasheet

Properties

i Legacy
r-_ Misc Digital
|- Protocols
r-C3 RF

b Timers

i
&
B
&
=
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20.By default, the EzI2Cs is placed at the I2C/SPI block. The placement of EzI2Cs module is shown

in Figure 5-19.
Figure 5-19. EzI2Cs User Module Placement

Start Paga)/example_m...ject [Ehip]“]

4P X

o m
N TIMERD TiMER2

21.Configure the properties of EzI2Cs_1 as shown in Figure 5-20.
Figure 5-20. EzI2Cs User Module Properties

Parameters - EzI2Cs + 0 x
Marme EzlZCs
Uzer Module EzlZCz
Werzion 1.30
Slave_Addr a
Address_Tupe Static
ROM_Registers Digable
Hw! Addr Rec Dizable
12C Clock, 400K, Fagt
12C Pin F0-PIN
Mame
Indicates the name uzed to identify thiz zer Module inztance
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22.Configure the properties of port pin P2[5] in the Pinout window as shown in Figure 5-21.
Figure 5-21. P2[5] Port Pin Properties

Pinout - example_ry_Firsk_psoc_project -~ 0 X
P2[4] CSDSWA0, Analoghd U nput, High 2 2
= P2[E] LEDO, StdCPU, Strong, Dizablelnt, Mor

Mame LEDD

Select StdCPU

Dirive Strang

Interupt Dizablelnt

AnaloghUx=Bus Marrnal

| Fitiahy alue ]

23.Configure the properties of P2[7], PO[1], PO[5] and P1[2] as shown in the following figures.
Figure 5-22. P2[7] Port Pin Properties

= P2[7] Part_2_ 7. StdCPU, Strong, Dizablelnt,
LED1
Select StdCPU
Drive Strong
| Fterrupt Dizablelnt
AnalogMU=Bus Marmal
I riitiahs alue 1]

Figure 5-23. PO[1] Port Pin Properties

= PO
Mame

Select

Dirive

Intermipt
AnaloghdU=Bus
I nitialy alue

LEDZ2, StdCPU, Strang, Disablelnt, Mar
LEDZ2

StdCPU
Strong
Dizablelnt
Maormal

i

Figure 5-24. PO[5] Port Pin Properties

= POE]
M ame

Select

Dirive

Inkermipt
AnalogMU=Bus
| nitialy alue

LED3, StdCPU, Strang, Disablelnt, Mar
LED3

StdCPU
Strong
Dizablelnt
Mormal

i

Figure 5-25. P1[2] Port Pin Properties

= |
Mame

Select

Drive

Inkermipt
AnalogMUxBuz
Initialy alue

LED 4, StCPL, Strong, Dizablelnt, Mar
LED4

StdCPU
Strong
Dizablelnt
Marmal

1]
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24.Configure the Global Resources window as follows.

Figure 5-26. Global Resources

Global Resources - example_my_first_psoc_project - 0 X
M0 Setting 24MHz
CPU_Clock, SyzClk/2
32F._Select Internal
ILO Setting 32kHz
Sleep_Timer 1_Hz
SysClk Source Internal

Trip Voltage [LWD] 4.7
LD ThrotteB ack, Dizable
YW atchdog Enable Dizable
Interrupt Mode Lo
P1[0] Data Output Dizable
P1[2] Drata Output Dizable
P1[4] Data Output Dizable
P1[E] Data Output Dizable
POR Yaoltage 1.66%

IM0O Setting

Selectz the speed of the internal main ozcillator [IMO]).
Registers Affected: CPU_SCRT IMO_TR

25.0pen the existing main.c file in 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 to this
PDF.

Figure 5-27. Workspace Explorer

‘Warkspace Explarer -« 0 X
_|=_| Wiorkzpace 'Example_Myp_Firzt_PSoC_Project' [1 project]
=I-.Z Example_My_First_P5oC_Project [CYBC20666A
= & Example_ky_First_PSaC_Project [Chip]
=I-[.Z Loadahle Configurations
=[5 ewample_my_first_pzoc_praject - 2 User Mad
B CsD
B E:zl2Cs
E Exarnple_ky_First_PSaC_Project [Finaut]
=1, Z Ewxample_ky_First_PSaC_Praoject
=-[ % Source Files
5] flashsacurity.tat
+-[_ Ewternal Headers
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26.Add a new file to the project by clicking File > New File.
Figure 5-28. Add New File

“ Example_My_First_PSoC_Project - PSoC Designer 5.1

File | Edit  Miew Project  Interconnect  Build Debug  Progra
d Mew Project... Ctrl+-Shift+r ijl s
| ] MewFile... Chrl+M | EY——
ﬁ Cpen Project'Waorkspace, .. Chrl+Shift+0 1749
[ OpenFils.., ChH+0 is0
151
Claose Waorkspace 182
Close 133
154
& Save main.c Chrl+5
155
Sawe main ¢ Oz o -

27.Select the C file type and name the file.

Figure 5-29. File Types

% New File
File types:
9 W T 8 28 &
.. File .h File .azm File .inc File Text File #ML File

C language source file

Hame: | dizplay

| Add file to current praject

Location: | |

[ OF. ] l Cancel
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28.Similarly, create two .h file types and name them as main.h and display.h, respectively.
Figure 5-30. New Files in Project

Waorkspace Explorer > 0 X
;] Wiorkspace 'Example_ My First_PSoC_Project’ (1 projg
=17 Example_My_First_PSoC_Project [CY8C2(
=l E Ewxample_ky_Firzt PSoC_Project [Chip]
=115 Loadable Configurations
[=-{ 5 example_ry_first_psoc_project - 2 sy
B CsD
Bl Ezl2C:
E Ewxample_My_First_PSaC_Project [Pinout]
=)+ Ew=ample_ty First_ PSoC_Project
=11 Source Files
m main. c
] display.c
=)= Header Files
m dizplay.h
|n] main.h
EREEEME
[ Esternal Headers

29.Copy content of the display.C, display.h, and main.h files that is attached to this PDF to the
respective files in the project.

30.Click Build > Generate/Build 'Example_My_First PSoC_Project'.
31.Connect the CY3280-20X66 board to the PC using a MiniProg1.

Figure 5-31. Connect MiniProgl to Board

32.The board can be programmed either through the PSoC Designer IDE or PSoC Programmer. To
program the board using PSoC Programmer, see Programming PSoC with New Design on
page 20. To program the board through PSoC Designer, follow these steps.

Note While programming the board with PSoC Designer, close any open instance of PSoC Pro-
grammer.
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a. Click Program > Program Part.

Figure 5-32. Program Part Window

Z: Program Part

Hex file path:
C:AErample_kyp Firgt_PSoC_Project\Esample_kp_First_PSoC_Pr |

47080 v|

Acauire Mode: () Reset (%) Power Cycle

Werification: ) On (%) Off

Provwser 5 ettings: @‘ ——— Toggle Power Button

MINI Versian 1.7
[ l m — Program Button
-------- EEEFHEREEN  Connected

Pragramming Settings

Part Selection: | MIMIProgl /06

b. In Program Part window, make sure the following settings:
Port Selection drop-down, select MiniProg1/xxxxxxxxxxx and Connected
Acquire Mode: Power Cycle
Verification: Off
Power Settings: 5.0 V
c. Click the Program button to start programming the board.
Note Ensure that the shorting jumpers is placed on pin 2 of J1 and pin 1 of J7.
d. The board starts programming and the status is shown on the progress bar.

Figure 5-33. Programming Status

. Program Part

He file path:
C:hbdy First_PSolC_Frojectihy_First_PSoC_Projectity First PSo |

4

Frogramming Starting

(T |

Bt Powered  Comested

33.When the programming is done successfully, the 'Operation Succeeded!" Message is shown.
Figure 5-34. 'Operation Succeeded!" Message

Operation Succeeded!
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5.1.4 Verify Output

Follow these steps to verify the output:

1.
2.

E

© N oo

Connect a Linear Slider Module (SLM) on connector P2 of the board.

Disconnect the MiniProgl from the header J3 and connect a CY3240-12USB bridge board in its
place.

Connect a USB cable from the CY3240-12USB bridge board to a free USB port on a PC.

Click Start > Programs > Cypress > Bridge Control Panel <version> > Bridge Control Panel
<version>. Note Make sure that PSoC Designer and PSoC Programmer are closed before
opening the Bridge Control Panel.

Select Variable Settings from the Chart menu.
Click Load, navigate to open the CY3280_SLM_Projectl.ini file and click OK.
Click Open File from the File menu; navigate to and open the CY3280_SLM_Projectl.iic file.

Select +5.0V in the Power box. Click Toggle Power to power the CY3240-12USB bridge, LED
(red) D1 glows.

Figure 5-35. SLM Module and CY3240-12USB Bridge Connected to CapSense Controller

9.

On the CapSense slider board, touch the button. Each button touch lights up the associated LED
on the module board.

10.Touch the linear slider. The associated LED on the module board lights up, representing where
your finger is on the slider.

11. The CapSense parameters such as the RawCount, Baseline, Difference Count and Mask Info
(refer to the CSD User Module datasheet for more details of each parameter) for a particular sen-
sor can be seen on the Bridge Control Panel. The current active button number and finger posi-
tion on slider are also output on the Bridge Control Panel.

12.The syntax of the first command line, is as follows:

w 05 0 1 p
Write command ~ Slave Id Address Offset Sensor number Stop
(constant) (constant) (In hexadecimal, Valid range: Ox1 - OxF)

13.The first command writes to the Universal CapSense Controller (UCC) board, the sensor number
for which the monitoring is required.

14.The second command line reads the CapSense parameters from the UCC board.
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15.Change the sensor ID for which parameter monitoring is required and click Send to write the sen-

sor ID to the Universal CapSense Controller board.

Figure 5-36. Command Line View

t'.‘: Bridge Contral Panel
Fle  Edior  Chat  Exscute  Tock  Help
B E SRR eE | EE R

Editor | Chatt | Table | Fie

woso1p
r 05 GSensorID (lBRawCount J0RawCount flBaseline G0Baseline 01lDifference d0Difi

16.Click the second command line and then click Repeat to read I12Cdata received from the Univer-

sal CapSense Controller board.
17.Switch to the Chart tab to view the respective wave forms of CapSense parameters.

Figure 5-37. Bridge Control Panel Chart View

8 Bridge Control Panel
File  Edtor  Chart  Execute  Tools  Help
R E SRR eE |

Ediar | Chitt | Teble |Fie |

Selectall
18260 D
] —— Sensmil
e T e L BaredCio
[#] — Bamling
L ] —— Differancs
] — Maklrie
bl | Buticeith
15050  fessscsssssmcssssmesssssmasss sssasan o PSSP FRSETRPRRRSERIERRISRERE T PRSP RRSRPrPRISSEFRRRSSRRR: T ] SliderPos
€ >
14480
15530
e | EE S — g |
15010
150
16850 (&) Lireal
14550 o e L 8 A £ Rt A8 R g 8 8 8 A £ R A8 £t A8 S 1 St e | s £ttt 8 R £ AR AR R St AR an i £ ) Logll
] _:-;—4._»-:-——-_—‘"“'—'_"-‘[ cnts
e ————————————]
180 15000 2 2
Flage Chait Qualty
fg0 fgl fg2 fg3 fgd £g5 f£g6 £g7 fg& £g9 fgh fgB £g¢ £gd fgE £gF @ High O Mol
— =nd 2 7 Conmacted 12C/SPIUSE comvenlers:
fitst | Pse et o | E—
Brces | Bt | oo e ] e
[ 220 | Syrkan: 0K [Ct=20204 Rebe=165 smpfz | WCmenecked | [ Powered | vokage: -
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18.The various parameter values received by the UCC is displayed in the Table tab.

Figure 5-38. Bridge Control Panel Table View

E?E Bridge Control Panel
File  Editor Chart Ewecute  Tools  Help
= RSN R =
Editor | Chart | Table | File
#  SensorlD R awCount Easeline Difference taszklnfo EuttonNo SliderPos N
3028 10 11787 11782 0 0 255 0
3829 10 11787 11782 0 0 255 0
3830 10 11782 11782 1} 1} 255 1}
38N 10 11782 11782 0 0 258 0
3832 10 11782 11782 0 0 255 0
3833 10 11782 11782 0 0 255 0
3834 10 11782 11782 1} 1} 255 1}
3835 10 11782 11782 0 0 258 0
3836 10 11782 11782 0 0 255 0
3837 10 11782 11782 0 0 255 0
3838 10 11782 11782 1} 1} 255 1}
3839 10 11782 11782 0 0 258 0
3840 10 11788 11782 0 0 255 0
3841 10 11788 11782 0 0 255 0
3842 10 11788 11782 1} 1} 255 1}
3843 10 11738 11782 0 0 258 0
3044 10 11788 11782 0 0 255 0
3845 10 11788 11782 0 0 255 0
aTa ¥ Tud 10 A1700 a170 0 0 T~ 0 b
= Send all stings: [] Connected |2C-USE converters Pt

(@r [ B | G | Sredtoms 0 Govecebiacuso. SN

[=] @] Scan period, ms: 1] ; ’
| 2:9 | Syntax:cK |Ct=4825 Rate=196 smpfs Connected Powered

CY3280_20x66_CSD_PD_Project2

Project Description

This project demonstrates the use of CapSense buttons and linear sliders using CSD technology
and CY8C20x66A. The EzI2Cs User Module is used to transfer the raw count of CapSense parame-
ters related to all the sensors to PC for monitoring.

This project scans five CapSense buttons and a 10-segment slider using the CSD User Module.
There are five LEDs on the board, which illuminate when a CapSense button or slider is touched.
The EzI2Cs User Module is used to provide a register-based 12C slave communications protocol.
The status of CapSense sensors (both button and slider) and their parameters are updated in the
12C register, which can be accessed by any 12C master, similar to the 12USB bridge.

The application starts by executing boot.asm. The boot.asm initializes the hardware and invokes the
‘main’ function. The main function initializes the EzI2Cs slave and CapSense user modules. After ini-
tialization, the main function enters into a loop, which does the following:

m Scans all sensors

m Reads the sensor ID sent by the I12C master

m Stores CapSense data in the 12C registers

m Updates the LED status for the On/Off sensors

The following user modules are used in this project:

CSD: The CSD User Module provides capacitance sensing using the switched capacitor technique
with a sigma-delta modulator to convert the sensed switching capacitor current to digital code.
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EzI2Cs: The EzI2Cs User Module implements an 12C register based slave device. This user module
does not require any digital or analog PSoC blocks. It is used to transfer all CapSense parameters
related to a sensor to the PC for monitoring.

Note: To open the project from PSoC Designer, move the Firmware folder to a writable directory and
then open it. The firmware folder is located at <Install_Directory>\CY3280-BK1l\<ver-
sion>\Firmware.

5.2.2 Device Configurations

Figure 5-39. Device Configuration for CY3280_20x66 CSD PD Project2.

Start Page / cy3280_20w...ject2 [Chip]| - dbx

<! =, Capsense CSD
hart 6 RSP TIMERD
= IJser module
CAPSENSE : Ezl2Cs User
module
e S

=

TGRS

STEE

B

]

pait 11

a2 b
Comparator | ™

L]
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Start

A

Enable Global
Interrupts. Clear
all LED’s

A

Set RAM buffer

A

Start 12C, CSD user modules.
Initialise Baseline and set
finger threshold

A

Scan all sensors and update
baseline of each sensor

A

Store RawCount of all sensors in 12C
buffer

s any Capsensée

No Store OxFF as default active
button active? button data in 12C buffer

Yes

v

Store active button number in
12C buffer

Get finger position on slider

Store 0x00 as default slider
status in 12C buffer

s finger present

on slider? No—)

Yes

v

Store finger position on slider
in 12C buffer

4

Turn ON Led based on active
sensor number
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5.24 Verify Output

Load CY3280_SLM_Project2.ini and CY3280_SLM_Project2.iic file from the Bridge Control Panel,
as explained in Bridge Control Panel on page 21. This file is available in the following location:
<Install_Directory>\CY3280-20X66\<version>\Firmware\12C-USBBridgeSoft-
wareConfig. Connect the CY3240-12USB bridge board to the J3 header and to a free USB port on
a PC through a USB cable, as explained in Programming PSoC with New Design on page 20.

1.
2.
3.

4,

5.

Touch one or more buttons; the associated LEDSs light up.
Touch the linear slider; the associated LEDs light up.
Touch the linear slider and buttons simultaneously. The associated LEDs light up corresponding

to the buttons and the sliders being pressed.

CapSense Controller board.

Note The character ‘r' in Figure 5-40 defines the start of "read data" command.

Figure 5-40. Command Line View
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Figure 5-41. Bridge Control Panel Chart View

Code Examples

Click the command line and then click Repeat to read 12C data received from the Universal

Switch to the Chart tab to view respective wave forms of CapSense parameters; see Figure 5-41.

5 Bridge Control Panel
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Note The brown line in the figure represents the axis.
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CY3280_20x66_CSA_PD_Projectl

Project Description

This project demonstrates the use of CapSense buttons and linear sliders using CSA technology
and CYBC20x66A. The EzI2Cs User Module is used to transfer CapSense parameters related to a
sensor to a PC for monitoring.

This project scans five CapSense buttons and a 10-segment slider using the CSA User Module.
There are five LEDs on the board, which illuminate when a CapSense button or slider is touched.
The EzI2Cs User Module is used to provide a register-based 12C slave communications protocol.
The status of CapSense sensors (both button and slider) and their parameters are updated in the
I12C register, which can be accessed by any 12C master, similar to the 12USB bridge.

The application starts by executing boot.asm. The boot.asm initializes the hardware and invokes the
‘main’ function. The main function initializes the EzI2Cs User Module and CapSense User Module.
After initialization, the main function enters into a loop, which does the following:

m Scans all sensors

m Reads the sensor ID sent by the I12C master

m Stores CapSense data in the 12C registers

m Updates the LED status for the On/Off sensors

To make the CapSense sensors more sensitive, decrease the IDAC setting in the CSA User Module
properties in PSoC Designer. However, this also increases the time it takes to scan each sensor. For

more information on these or other parameters and the user module in general, see the CSA User
Module datasheet.

The following user modules are used in this project:

CSA: The CSA User Module implements an array of capacitive touch sensors using switched capac-
itor circuitry, an analog multiplexer, digital counting functions, and high-level software routines to
compensate for environmental and physical sensor variations.

EzI2Cs: The EzI2Cs User Module implements an 12C register based slave device.This user module
does not require any digital or analog PSoC blocks. The EzI2Cs User Module is used to transfer all
CapSense parameters related to a sensor to the PC for monitoring.

Note: To open the project from PSoC Designer, move the Firmware folder to a writable directory and
then open it. The firmware folder is located at <Install_Directory>\CY3280-BK1\<ver-
sion>\Firmware.
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5.3.2 Device Configurations

Figure 5-42. Device Configuration for CY3280_20x66 CSA PD Projectl.

Code Examples

1]

Skart Page)/cy3230_2l:hi...iect1 [Ehip]]/display.c ]/display.h ]/main.c ]/main.h ]

~, Ez12Cs User module
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5.33 Firmware Architecture

Start

4

Enable Global
Interrupts. Clear
all LED’s

4

Set RAM buffer

4

Start 12C, CSA user modules.
Initialise Baseline and set
finger threshold

4

Scan all sensors and update
baseline of each sensor

Store RawCount, Baseline, Difference
count, Sensor Mask into 12C buffer for all
sensors

Store OxFF as default active
button data in 12C buffer

s any Capsense
button active?

Yes

v

Store active button number in
12C buffer

4

Get finger position on slider

Store 0x00 as default slider
status data in 12C buffer

Is finger present
on slider?

Yes

v

Store finger position on slider
in 12C buffer

Turn ON Led based on active
sensor number

CY3280-20x66 Universal CapSense® Controller Kit Guide, Doc. No. 001-67447 Rev. *G 61



—_—
i
F— "

=/ 4 CYPRES_S Code Examples

5.34 Verify Output

Load CY3280_SLM_Projectl.ini and CY3280_SLM_Projectl.iic file from the Bridge Control Panel,
as explained in Bridge Control Panel on page 21. This file is available in the following location:
<Install_Directory>\CY3280-20X66\<version>\Firmware\12C-USBBridgeSoft-
wareConfig

1. Touch one or more buttons; the associated LEDs light up.

2. Touch the linear slider; the associated LEDs light up.

3. Touch the linear slider and buttons simultaneously. The associated LEDs light up corresponding
to the buttons and the sliders being pressed.

4. The CapSense parameters such as the RawCount, Baseline, Difference Count and Mask Info
(refer CSD User Module datasheet for more details of each parameter) for a particular sensor is
displayed on the Bridge Control Panel. The current active button number and finger position on
slider are also output on the Bridge Control Panel.

5. The syntax of the first command line, is as follows:

w 05 0 1 p
Write command  Slave Id Address Offset  Sensor number Stop
(constant)  (constant) (In hexadecimal, Valid range: Ox1 - OxF)

6. The first command writes to the Universal CapSense Controller (UCC) board, the sensor number
for which the monitoring is required.

7. The second command line reads the CapSense parameters from the UCC board.

8. Change the sensor ID for which parameter monitoring is required and click Send to write the sen-
sor ID to the Universal CapSense Controller board.

9. Switch to Chart tab to view the respective waveforms of CapSense parameters; see Figure 5-44.

Note The character ‘W’ in Figure 5-43 defines the start of "write data" command. Similarly, the char-
acter ‘p’ generates stop condition on the 12C bus and ‘r’ defines start of "read data"command.

Figure 5-43. Command Line View

I:’E Bridge Control Panel

Fil=  Edtor Chart  Execute  Tools  Help
=6 EH SRR GE EEE
Edtor | Chart | Table | File

w 05 0 1 p
r 05 @SensorID @lRawCount H0RawCount @#l1Baseline #d0Baseline i@dlDifference @#0Difid
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Figure 5-44. Bridge Control Panel Chart View
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Note In the figure, the grey line represents the axis, the blue line indicates RawCount, and the
green line indicates the Baseline.
5.4 CY3280_20x66_CSA_PD_Project?
5.4.1 Project Description

This project demonstrates the use of CapSense buttons and linear sliders using CSA technology
and CY8C20x66A. The EzI2Cs User Module is used to transfer the raw count of CapSense parame-
ters related to all the sensors to PC for monitoring.

This project scans five CapSense buttons and a 10-segment slider using the CSA User Module.
There are five LEDs on the board, which illuminate when either a CapSense button or slider is
touched. The EzI2Cs User Module is used to provide a register-based 12C slave communications
protocol. The status of CapSense sensors (both button and slider) and their parameters are updated
in the 12C register, which can be accessed by any 12C master, similar to the I2USB bridge.

The application starts by executing boot.asm. The boot.asm initializes the hardware and invokes the
‘main’ function. The main function initializes the EzI2Cs slave and CapSense user modules. After
initialization, the main function enters into a loop, which does the following:

m Scans all sensors

m Reads the sensor ID sent by the I12C master

m Stores CapSense data in the 12C registers

m Updates the LED status for the On/Off sensors
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To make the CapSense sensors more sensitive, you can decrease the IDAC setting in the CSA User
Module properties within PSoC Designer. However, this also increases the time it takes to scan each
sensor. For more information on these or other parameters, and the user module in general, see the
CSA User Module datasheet.

The following user modules are used in this project:

CSA: The CSA User Module implements an array of capacitive touch sensors using switched capac-
itor circuitry, an analog multiplexer, digital counting functions, and high-level software routines to
compensate for environmental and physical sensor variations.

EzI2Cs: The EzI2Cs User Module implements an 12C register based slave device. This user module
does not require any digital or analog PSoC blocks. The EzI2Cs User Module is used to transfer all
CapSense parameters related to a sensor to the PC for monitoring.

Note: To open the project from PSoC Designer, move the Firmware folder to a writable directory and
then open it. The firmware folder is located at <Install_Directory>\CY3280-BK1\<ver-
sion>\Firmware.
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5.4.2 Device Configurations

Figure 5-45. Device Configuration for CY3280_20x66 CSA PD Project2

Code Examples

o

Start Page/l/cv3230_2[h...iect2 [Ehip]]/display.c l/main.c ]/display.h ]/main.h ]
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>
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Part_0_1
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5.4.3 Firmware Architecture

Start

A

Enable Global
Interrupts. Clear
all LED’s

A

Set RAM buffer

A

Start 12C, CSA user modules.
Initialise Baseline and set
finger threshold

»

A

Scan all sensors and update
baseline of each sensor

A

Store RawCount of all sensors in 12C
buffer

Store OxFF as default active
button data in 12C buffer

s any Capsense

button active? No

Yes

v

Store active button number in
12C buffer

4

Get finger position on slider

Store 0x00 as default slider
status in 12C buffer

Is finger present

on slider? No—

Yes

v

Store finger position on slider
in 12C buffer

4

Turn ON Led based on active
sensor number
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5.4.4

Verify Output

Code Examples

Load CY3280_SLM_Project2.ini and CY3280_SLM_Project2.iic file from the Bridge Control Panel,
as explained in Bridge Control Panel on page 21. This file is available in the following location:

<Install_Directory>\CY3280-20X66\<version>\Firmware\12C-USBBridgeSoft-

wareConfig
1. Touch one or more buttons; the associated LEDs light up.
2. Touch the linear slider: the associated LEDs light up.

3. Touch the linear slider and buttons simultaneously. The associated LEDs light up corresponding

to the buttons and the sliders being pressed.

4. Click the command line and then click Repeat to read 12C data received from the Universal

CapSense Controller board.

5. Switch to the Chart tab to view respective waveforms of CapSense parameters; see Figure 5-47.

Figure 5-46. Command Line View
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Figure 5-47. Bridge Control Panel Chart View
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Note The brown line in the figure represents the axis.
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The schematic, board layouts, and BOM are available on the CY3280-20x66 kit CD or at:
<Install_directory>\CY3280-20x66\<version>\Hardware.

A.l Schematic
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No | Qty Reference Part Manufacturer Manuf. Part#
1| 1 |e CAP CER 10UF 16V X5R 0805 mre""rtiia'z'ecm’”'cs North | 5 eM21BR61C106KE15L
2 | 2 |c3ca CAP .1UF 16V CERAMIC Y5V 0402 Panasonic - ECG ECJ-0EF1C104Z
3| 1 |c7 CAP CER 2200PF 50V 5% COG 0805 mre""rtiza'z'ec"(’”'cs North | 5 eM2165C1H2223A01D

Cco CAP 100PF 50V CERAMIC 0402 SMD | Panasonic - ECG ECJ-0EC1H101J
C10,C12 CAP 2.2UF 10V TANTALUM 10% 3216 | AVX TPSA225K010R1800
Cl1,C14 CAP 470PF 50V CERAMIC 0402 SMD | Panasonic - ECG ECJ-0EB1H471K
7 | 1 |c13 ga‘; 10000PF 16V CERAMIC 0402 Panasonic - ECG ECJ-0EB1C103K
D1,D2 LED GREEN CLEAR 0805 SMD LITE-ON LTST-C170GKT
D4,D5 DIODE SCHOTTKY 0.5A 20V SOD-123 | Fairchild Semiconductor | MBRO520L
10| 2 |14 CONN HEADER VERT 3POS .100 AMP Division of TYCO | 87220-3
30AU
CONN HEADER 5POS 0.1 VERT

11 1 |J3 KEYED Molex 22-23-2051

2| 1 |35 ggBNN 2IMM PWRIACK RT ANGLE | o i chcrat RAPC722X
CONN USB MINI AB SMT RIGHT

13| 1 |3 ANGLE TYCO 1734035-2
4| 1 |37 CONN HEADER VERT 1POS .100 TYCO 9-146280-0-01
15| 1 |PL RECP VERT 20POS HIROSE Hirose DF12-5.0-20DP-0.5V-81
16| 1 |P2 CONN FMALE 44POS DL .1" R/A GOLD| Sullins Electronics Corp. | PPPC222LIBN-RC
17 | 1 |P3 CONN RCPT .100 DUAL STR 10POS | 3M 929852-01-05-RA
18 | 5 |RL,R4,R2L,R38R56 RES 1.0K OHM 1/16W 5% 0402 SMD | Phycomp USA Inc 9C1A04021001JLHF3
19 | 2 |R2R3 RES 1K OHM 1/10W 5% 0805 SMD Panasonic - ECG ERJ-6GEYJ102V
20 | 4 |R5R7,R8R9 RES 56 OHM 1/16W 5% 0402 SMD Panasonic - ECG ERJ-2GEJ560X

R10,R14,R15,R18,R23,
R24,R25,R27,R28,R29,
R30,R31,R32,R33,R34 .
,R31,R32,R33,R34, . )
21 | 30 | ooc’has Ra7 Rao Rao, | RES 560 OHM L/16W 5% 0402 SMD | Yageo Corporation RC0402JR-07560RL
R41,R42,R43,R44,R46,
R47,R48,R50,R51,R53

2| 6 Eéé’Rlz'Rle’ng'R%' RES 100 OHM 1/16W 5% 0402 SMD | Rohm MCRO1MZPJ101
23 | 1 |R26 RES 7.5K OHM 1/8W 5% 0805 SMD | Panasonic - ECG ERJ-6GEYJ752V
24 | 2 |R52,R54 RES 22 OHM 1/16W 5% 0603 SMD Panasonic - ECG ERJ-3EKF22R0V
25 | 2 |R57,R58 RES ZERO OHM 1/16W 0402 SMD Panasonic - ECG ERJ-2GEOR0O0X
26 | 1 |Re4 RES 3.00K OHM 1/16W 1% 0603 SMD | Yageo America 9C06031A3001FKHFT
27 | 1 |Res POT 10K CARBON LAYDOWN (103) | Panasonic - ECG EVN-D8AA03B14
28 | 1 |Re6 RES 100K OHM 1/16W 5% 0402 SMD | Panasonic - ECG ERJ-2GEJ104X
29 | 1 |s1 LT SWITCH 6MM 100GF H=7MM TH | Panasonic - ECG EVQ-PACO7K
30 3 | TPL1,TP4,TPY TEST POINT 43 HOLE 65 PLATED Keystone Electronics 5001

BLACK

31 | 4 |TP2,TP3,TP5,TP6 TEST POINT 43 HOLE 65 PLATED RED| Keystone Electronics 5000
32 1 jul IC, 48QFN PSoC Device w/ OCD Cypress Semiconductor CY8C20066A-24LTXI
33| 1 |u3 IC REG LDO 150MA 5.0V 1% SOT23-5 | Micrel MIC5205-5.0YM5
33 | 1 |ua IC REG LDO 150MA ADJ 1% SOT235 | Micrel MIC5205YM5
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No | Qty | Reference Part Manufacturer Manuf. Part#
Do Not Load

35 1 |BH1 BATTERY HOLDER 9V Female PC MT | Keystone Electronics 594

36 1 |BH2 BATTERY HOLDER 9V Male PC MT Keystone Electronics 593

37 1 |D3 DIODE SCHOTTKY 0.5A 20V SOD-123 | Fairchild Semiconductor MBRO0520L

38 1 |J2 CONN HEADER VERT 6POS .100 TIN | Molex/Waldom Electronics | 22-28-4060

39 3 | R59,R60,R61,R62 RES 560 OHM 1/16W 5% 0402 SMD Panasonic - ECG ERJ-2GEJ563X

R6,R13,R17,R20,R22,

40 6 R67 RES NO LOAD 0805 SMD NA NA
41 U2 IC DGTL POT SPI 10K 10-MSOP Analog Devices Inc AD5161BRMZ10
42 R45,R49 RES NO LOAD 0805 SMD NA NA
43 1 |v1 gs;ggé% 32.768 KHZ CYL 12.5PF :i:cl’trllzen America Corpora- CES308-32.768KDZE-UB
44 4 |C1,C5,C6,C8 CAP NO LOAD 0805 NA NA
45 4 |C15,Cl16 CAP NO LOAD 0603 NA NA
Additional Assembly Instructions
46 | Place jumper (0.100" pitch) across pins 2 and 3 of J1
47 | Place jumper (0.100" pitch) across pins 1 and 2 of J4.
Install On Bottom of PCB As Close To Corners As Possible
48 | 4 |nla | BUMPER CLEAR.370 x 19" CYLINDER | Richco Plastic Co RBS-35
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//--------------------------------------------------------------------------

//

//    FILENAME: main.c

//    VERSION:  2.0

//

//    DESCRIPTION: This file contains main function for demonstrating the 

//                 use of CapSense Buttons and Slider on CY3280-SLM with 

//                 CY3280-20x66 UCC.

//

//--------------------------------------------------------------------------

//

// 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.

//

//--------------------------------------------------------------------------

//--------------------------------------------------------------------------

//

// Application Operation:  

// This project demonstrates the use of CapSense Buttons and Slider sensors.

// The firmware supports 5 LEDs, a CapSense linear slider with 10 sensors 

// and 5 CapSense button sensors.

//

// The application starts by executing “boot.asm”. The “boot.asm” does the 

// hardware initialization and invokes the “main” function.  The “main” 

// function completes the initialization of EzI2C Slave UM and CapSense UM. 

//

// After initialization of the UM, the “main” function enters into a loop 

// which does the following:

//     -Scan all sensors.

//     -Store CapSense data in the I2C Registers.

//     -Update the LED status.

//

//--------------------------------------------------------------------------



//--------------------------------------

// Included files

//--------------------------------------



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

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

#include "PSoCGPioInt.h"



#include "main.h"        // Button mask and function definitions

#include "display.h"     // LED mask and function definitions



//--------------------------------------

// Global Variable Definitions

//--------------------------------------



I2C_REGS SRegInfo; //To store CapSense information for the I2C report



//--------------------------------------------------------------------------

//

//  Function:    main

//

//  Description: The main routine does the required initialization. It then 

//               continuously scans each sensor, reports the data over I2C 

//               and displays the button state and slider position using

//               5 LEDs.

//

//  Inputs:      Void

//

//  Returns:     Void

//

//--------------------------------------------------------------------------

void main(void) 

{

    // Enable global interrupts

    M8C_EnableGInt;



    ClearAllLEDs();



    // I2C initialization

    

    // Set the location and size of the RAM buffer. It is required to call 

    // this function before calling EzI2Cs_Start(). 

    EzI2Cs_SetRamBuffer(sizeof(SRegInfo), 1, (BYTE *) &SRegInfo);



    // Initialize I2C and enable I2C interrupts

    EzI2Cs_Start();

    

    SRegInfo.bSensorID = 0; //On reset store 0 as sensor id



    // Capsense initialization

    

    CSD_Start();



    CSD_InitializeBaselines(); 



    // Set finger thresholds according to parameter value

    CSD_SetDefaultFingerThresholds();



    // Main operating loop

    while (1) 

    {

        

        // Scan each CapSense sensor

         CSD_ScanAllSensors(); 



        // Update sensor baseline

        CSD_UpdateAllBaselines();



        // Check for on/off state of each sensor

        // Return value of 1 if active, 0 if not active 

        CSD_bIsAnySensorActive();



        // Update sensor data registers 

        UpdateI2CBuffer();



        // Display slider position and button state

        SetSliderButtonStatusAndUpdateLEDs(SRegInfo.bSliderPos, CSD_baSnsOnMask[0]); 

    }

}



//--------------------------------------------------------------------------

//

//  Function:    UpdateI2CBuffer

//

//  Description: This routine stores sensor raw counts, baseline, difference

//               values, button on/off states, Physical Button No. and slider

//               position (0-99) in the I2C buffer.

//                

//  Inputs:      Void

//

//  Returns:     Void

//

//--------------------------------------------------------------------------

void UpdateI2CBuffer(void) 

{

    // Disable global interrupts to ensure all I2C registers get updated

    M8C_DisableGInt; 



    //Store Sensor Raw Count into I2C buffer 

    SRegInfo.wSensorRawCount = CSD_waSnsResult[SRegInfo.bSensorID];



    //Store Sensor Baseline count into I2C buffer 

    SRegInfo.wSensorBaselineCount = CSD_waSnsBaseline[SRegInfo.bSensorID];



    //Store Sensor Difference count into I2C buffer 

    SRegInfo.wSensorDifferenceCount = CSD_waSnsDiff[SRegInfo.bSensorID];



    // Store sensor mask info into I2C buffer 

    SRegInfo.wSensorMaskInfo = CSD_baSnsOnMask[1];

    SRegInfo.wSensorMaskInfo = SRegInfo.wSensorMaskInfo << 8 ;

    SRegInfo.wSensorMaskInfo |= CSD_baSnsOnMask[0];



    // Store physical button no of active sensor into I2C buffer 

    // The value can be 0 - 4 or 0xff(if no button is active)

    if( ( CSD_baSnsOnMask[0] & BUTTON_MASK ) != 0x00 ) 

    {

        if(CSD_baSnsOnMask[0] & BUTTON0_MASK)

        {

            SRegInfo.bPhysicalButtonNum = 0x00;

        }



        if(CSD_baSnsOnMask[0] & BUTTON1_MASK)

        {

            SRegInfo.bPhysicalButtonNum = 0x01;

        }



        if(CSD_baSnsOnMask[0] & BUTTON2_MASK)

        {

            SRegInfo.bPhysicalButtonNum = 0x02;

        }



        if(CSD_baSnsOnMask[0] & BUTTON3_MASK)

        {

            SRegInfo.bPhysicalButtonNum = 0x03;

        }



        if(CSD_baSnsOnMask[0] & BUTTON4_MASK)

        {

            SRegInfo.bPhysicalButtonNum = 0x04;

        }

    }

    else

    {

        // Store NO_FINGER as default data if button is not active

        SRegInfo.bPhysicalButtonNum = NO_FINGER;

    }



    // Get slider position, validate and store the data into I2C buffer. 

    SRegInfo.bSliderPos = (BYTE)CSD_wGetCentroidPos(1);

    if (SRegInfo.bSliderPos == NO_FINGER) 

    {

        // Store '0' as default data if slider is not active

        SRegInfo.bSliderPos = NO_FINGER_PRESENT;

    }



    M8C_EnableGInt;

}



/* [] END OF FILE */


//--------------------------------------------------------------------------

//

//    FILENAME: display.c

//    VERSION:  2.0

//

//    DESCRIPTION: This file contains the display routine for updating LED 

//                 status.

//

//--------------------------------------------------------------------------

//

// 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.

//

//--------------------------------------------------------------------------



//--------------------------------------

// Included files

//--------------------------------------



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

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

#include "psocgpioint.h" //Contains equates that are useful in writing code relating to GPIO related values



#include "display.h"     // LED mask and function definitions







//--------------------------------------------------------------------------

//

//  Function:    ClearAllLEDs

//

//  Description: Turn off all the LEDs

//                

//  Inputs:      Void

//

//  Returns:     Void

//

//--------------------------------------------------------------------------

void ClearAllLEDs(void) 

{

    LED_OFF(LED0_Data_ADDR, LED0_MASK); 

    LED_OFF(LED1_Data_ADDR, LED1_MASK);

    LED_OFF(LED2_Data_ADDR, LED2_MASK);

    LED_OFF(LED3_Data_ADDR, LED3_MASK);

    LED_OFF(LED4_Data_ADDR, LED4_MASK);

}



//--------------------------------------------------------------------------

//

//  Function:    UpdateLEDStatus

//

//  Description: This will turn on or off LEDs, depending on the 

//               button/slider sensor state.

//               ||DC DC DC L5 L4 L3 L2 L1 ||  

//                b7 b6 b5 b4 b3 b2 b1 b0

//               (DC is Don't Care and Ln is LED n) 

//

//  Inputs:      BYTE bSensorStatus - Current on/off state of the buttons

//               and slider.

//

//  Returns:     Void

//

//--------------------------------------------------------------------------

void UpdateLEDStatus(BYTE bSensorStatus) 

{

    if ( bSensorStatus & 0x01 )

    {

        LED_ON(LED0_Data_ADDR, LED0_MASK);    //Turn on LED 0

    }    

    else

    {

        LED_OFF(LED0_Data_ADDR, LED0_MASK);   //Turn off LED 0

    }    

    if ( bSensorStatus & 0x02 )

    {

        LED_ON(LED1_Data_ADDR, LED1_MASK);    //Turn on LED 1

    }

    else

    {

        LED_OFF(LED1_Data_ADDR, LED1_MASK);   //Turn off LED 1

    }    

    if ( bSensorStatus & 0x04 )

    {

        LED_ON(LED2_Data_ADDR, LED2_MASK);    //Turn on LED 2

    }

    else

    {

        LED_OFF(LED2_Data_ADDR, LED2_MASK);   //Turn off LED 2

    }    

    if (bSensorStatus & 0x08)

    {

        LED_ON(LED3_Data_ADDR, LED3_MASK);    //Turn on LED 3

    }    

    else

    {

        LED_OFF(LED3_Data_ADDR, LED3_MASK);   //Turn off LED 3

    }

    if (bSensorStatus & 0x10)

    {

        LED_ON(LED4_Data_ADDR, LED4_MASK);    //Turn on LED 4

    }    

    else

    {

        LED_OFF(LED4_Data_ADDR, LED4_MASK);   //Turn off LED 4

    }    

}



//--------------------------------------------------------------------------

//

//  Function:    SetSliderButtonStatusAndUpdateLEDs

//

//  Description: Update the LED state depending on the slider and button 

//               status. If Slider is not active, only button status is 

//               updated.

//                

//  Inputs:      BYTE bSliderPosition - Value from 0 - 99 depending on  

//               finger position on the slider. 0x00 if finger is not 

//               present.

//

//               BYTE bButtonStatus - Current on/off state of the 5 buttons.

//

//  Returns:     Void

//

//--------------------------------------------------------------------------

void SetSliderButtonStatusAndUpdateLEDs(BYTE bSliderPosition, BYTE bButtonStatus) 

{

    BYTE bSliderStatus = 0;

    

    // check for slider activity 

    if (bSliderPosition != NO_FINGER_PRESENT) 

    {

        // Find the corresponding slider sector

        bSliderStatus = bSliderPosition / SLIDER_SECTOR;

        

        // Set the corresponding LED bit to turn on the LED.

        bSliderStatus = 1 << bSliderStatus;



        UpdateLEDStatus(bSliderStatus | bButtonStatus); 

    }

    else 

    {

        UpdateLEDStatus(bButtonStatus);

    }

}



/* [] END OF FILE */


//--------------------------------------------------------------------------

//--------------------------------------------------------------------------

//

//    FILENAME: display.h

//    VERSION:  2.0

//

//    DESCRIPTION: This header file contains the mask and function 

//                 definition for LEDs.

//

//--------------------------------------------------------------------------

//

// 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.

//

//--------------------------------------------------------------------------



#ifndef display_h

#define display_h



//-----------------------------------------------

// LED and Slider definition

//-----------------------------------------------

#define NUM_LEDS 5

#define NO_FINGER_PRESENT 0x00



// Slider resolution for calculation of output

#define SLIDER_RESOLUTION 100

// 10 sensors are grouped into 5 sectors

#define SLIDER_SECTOR (SLIDER_RESOLUTION / NUM_LEDS)



// macro to turn on an LED

#define LED_ON(a,b) a &= ~b

// macro to turn off an LED

#define LED_OFF(a,b) a |= b



//--------------------------------------

// Function Declarations

//--------------------------------------



void ClearAllLEDs(void);

void SetSliderButtonStatusAndUpdateLEDs(BYTE bSliderPosition, BYTE bButtonStatus);



#endif  // display_h



/* [] END OF FILE */


//--------------------------------------------------------------------------

//--------------------------------------------------------------------------

//

//    FILENAME: main.h

//    VERSION:  2.0

//

//    DESCRIPTION: This header file contains the mask and function 

//                 definition for Buttons.

//

//--------------------------------------------------------------------------

//

// 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.

//

//--------------------------------------------------------------------------





#ifndef main_h

#define main_h



//--------------------------------------

// Global Definitions and Types

//--------------------------------------



//This is the buffer to store the CapSense parameters.

//I2C master reads this buffer from the slave.

typedef struct I2C_regs 

{

    // Register for Sensor ID (sensor number). This is also a writable 

    // register used by master to specify the sensor ID to be monitored. 

    BYTE bSensorID;



    // Register for the Raw Count of the sensor

    WORD wSensorRawCount;



    //Register for the Baseline Count of the sensor

    WORD wSensorBaselineCount;



    //Register for the Difference Count of the sensor

    WORD wSensorDifferenceCount;



    //Register for the sensor activity, indicating the ON/OFF status of all

    //buttons for all sensors. This is a two byte variable, i.e. 0x0001 

    //would be sensor 0 and 0x000A would be sensors 1 and 3

    WORD wSensorMaskInfo;



    //Register for the Button No. of the activated sensor

    BYTE bPhysicalButtonNum;



    //Register for the slider position (resolution of 100, Range 0-99).

    BYTE bSliderPos;

}   I2C_REGS;



//-----------------------------------------

// Define mask for button sensor 

//-----------------------------------------



#define BUTTON_MASK  0x1F  



#define BUTTON0_MASK 0x01  

#define BUTTON1_MASK 0x02  

#define BUTTON2_MASK 0x04  

#define BUTTON3_MASK 0x08  

#define BUTTON4_MASK 0x10  



#define NO_FINGER    0xFF 



//--------------------------------------

// Function Declarations

//--------------------------------------

void UpdateI2CBuffer(void);



#endif  // main_h



/* [] END OF FILE */

