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Thank you for your interest in the CY3280-24x94 Universal CapSense® Controller (UCC) Kit. This kit
is designed to easily prototype and debug the 24x94 CapSense family designs with predefined
control circuitry and plug-in hardware. The kit includes programming hardware and an 12USB bridge
for tuning and data acquisition. This module connects to any CY3280 Universal CapSense Module
board.

This document describes the CY3280-24x94 UCC kit and demonstrates the code examples
provided with the kit.

1.1 Kit Contents

The CY3280-24x94 UCC kit contains:
CY3280-24x94 Universal CapSense Controller board
CY3240-12USB Bridge Board
CY3217 PSoC MiniProgl Programmer
USB A to Mini-B Cable
CY3280-24x94 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
o Release notes
m Chip Samples - CY8C24094-24LTXI
Universal CapSense Module boards are available for purchase separately or as part of the combina-

tion kits. Visit http://www.cypress.com/shop for more information. Inspect the contents of the kit. If
any of the parts are missing, contact your nearest Cypress sales office for further assistance.

o o o o o a o

1.1.1 Prerequisites

The following are required for the functioning of the kit:

m CY3280 Universal CapSense Module board or user custom board similar to CY3280 module
boards

12 V DC adapter (optional)
CY3215-DK (optional, required for debugging the program in PSoC Designer)

CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A 5
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CY3217-MiniProg1l

The PSoC MiniProg 1 gives you the ability to program PSoC parts quickly and easily. It is small,
compact, and connects to your PC using the provided USB A to Mini-B 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 the PSoC Programmer software to program.
PSoC Programmer is a free software, which can either be launched from PSoC Designer or run as a
standalone program.

CY3240-12USB Bridge Board

The 12USB Bridge allows testing, tuning, and debugging hardware and software of a PSoC applica-
tion by bridging the USB port to 12C. Populated with the CY8C24894 PSoC device, the 12USB
Bridge can be connected through the ISSP pins on the controller board.

CY3280 Universal CapSense Module Board

The CY3280 Universal CapSense Module board is available for purchase separately or as part of
the combination kits. The CY3280-24x94 UCC can be connected to CY3280-SLM, CY3280-SRM,
CY3280-BMM, and CY3280-BSM CapSense boards.

PSoC Designer

PSoC Designer<version> is the integrated development environment (IDE) used to customize your
PSoC application. The latest PSoC Designer has many new features, bug fixes, and support for new
PSoC devices. More information about PSoC Designer is available in the PSoC Designer IDE Guide
at <Installed_directory>\Cypress\PSoC Designer\<version>\Documentation.

PSoC Programmer

PSoC Programmer offers you a simple GUI that connects to programming hardware to program and
configure PSoC devices.

Bridge Control Panel

The Bridge Control Panel (BCP) GUI is used with CY3240-12USB Bridge Board to enable communi-
cation with 12C slave devices; here, it is used with CY3280-24x94 UCC. This software is used to
configure 12C devices and to acquire and process data received from 12C slave devices. The BCP
helps to optimize, debug, and tune the target devices.

Additional Learning Resources

Visit http://www.cypress.com for additional learning resources in the form of datasheets, technical
reference manual, and application notes.

m CY8C24094/794/894/994 CapSense Applications — http://www.cypress.com/?rID=3371
This is the PSoC CY8C24094 datasheet that contains pin descriptions and other specifications of
the PSoC CY8C24094

m CY3280-24x94 Universal CapSense Controller Board layouts:
http://www.cypress.com/?rID=3481

CY3280-24x94 Universal CapSense Controller Schematics — http://www.cypress.com/?rID=3481

Layout Guidelines in Getting Started with CapSense (Chapter 3):
http://lwww.cypress.com/?rID=48787

CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A
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The layout guidelines section in Getting started with CapSense describes layout guidelines for
CapSense applications with regard to PCB layout, overlay thickness, material selection and
chassis design.

CY3240 USB-I2C Bridge Guide — http://www.cypress.com/?rID=3421

CY3280-SLM Linear Slider Module Kit — http://www.cypress.com/go/CY3280-SLM
CY3280-SRM Radial Slider Module Kit — http://www.cypress.com/go/CY3280-SRM
CY3280-BSM Simple Button Module Kit — http://www.cypress.com/go/CY 3280-BSM
CY3280-BMM Matrix Button Module Kit — http://www.cypress.com/go/CY3280-BMM
MiniProg Users Guide and Code Examples — http://www.cypress.com/?rID=37459

PSoC Designer Training — http://www.cypress.com/go/psocdesigner-training
This is a web-based course that provides an overview of PSoC and its design tools.

Document History

PDF Creation
Date

Origin of
Change

Revision Description of Change

** 06/22/2011 SSHH Initial version of kit guide

Added “My First Code Example” section.
Updated InstallShield Wizard step. Added note
about CY8C24094 UCC board’s OCD support in
the PSoC Designer section. Added note on Mini-
Prog to PC connection in the PSoC Programmer
section. Updated CY3280-24x94 kit CD location.
Removed I2USB Bridge connection to controller
image. Updated file names and locations in
Bridge Control Panel section.Changed
Cy8C24094-LFXI to CY8C24094-LTXI.

*A 10/28/2011 SASH
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1.7 Document Conventions

Table 1-1. Document Conventions for Guides

Convention Usage
. Displays file locations, User entered text, and source code:
Courier New .
C:\ ...cd\icc\
itali Displays file names and reference documentation:
alics

Read about the sourcefile.hex file in the PSoC Designer User Guide.

Displays keyboard commands in procedures:
[Enter] or [CtrI][C]
Represents menu paths:

[Bracketed,Bold]

File > Open . .
File > Open >New Project

Bold Displays commands, menu paths, and icon names in procedures:
0
Click the File icon and then click Open.

Displays an equation:
2+2=4
Text in gray boxes Describes cautions or uniwue functionality of the product.

Times New Roman
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This chapter describes the installation and configuration of the CY3280-24x94 UCC Kit.

2.1 Kit Installation

To install the kit software, follow these steps:

1. Insert the kit CD in the CD drive of your PC. The CD is designed to auto-run and the kit installer
startup screen appears.
Download the latest kit installer from http://www.cypress.com/go/CY3280-24x94. Download the
kit installer ISO file and create an installer CD or extract the ISO using Ironware and install the
executable.

2. Click Install CY3280-24x94 to start the installation.
Figure 2-1. Kit Installation

= cv3280-24x94 =3

==/ CYPRESS

PERFORM

CY3280-24x94

Install CW3280-24x94. ..

® 2011 Cypress Semiconductor Corporation. All rights reserved
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Note If auto-run does not execute, double-click cyautorun.exe in the root directory of the CD.

Figure 2-2. CD Root Directory.

2 Cv3280-24x94 (F:) L EX
Fle Edt ‘iew Favorites Tools Help o
@Back * Iﬁ': /I:\I Search lL Folders -

Address |5; Fih V| G

-

(A= = D=

"’J CY3260-24x94 ’J Docurnentation ,J Prerequisite: J PSoC Designer

1 1 1 1

= T4 autorun cyautonn _ eyautorun

J P30 Programmer = setup Information DAT File ;»‘7 Cypress Autorun Applet
| = 1KE

1KB Cypress Semiconductor

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

4. Click Next to launch the kit installer.
Figure 2-3. InstallShield Wizard

CY3280-24x94 - InstallShield Wizard [z|

Welcome to the InstallShield Wizard for
CY3280-24x94

The InztallShield *Wizard will inztall Cv'3280-24%94 on your
computer. To continue, click Mest.

Select folder where zetup will install files.

G Ingtall Cv 3230241934 to:
C:MProgram FileshCypress

cBack | Mewt: |[ Cancel

CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A
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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 (see

Figure 2-4).
6. Click Next to start the installation.

Figure 2-4. Installation Type Options

* Cylnstaller for CY32B0-24x94 1.0

Product Installation Overview
Chooze the install type that best suits vour needs

Chooze the twpe aof inztallation

Froduct:
Cv'3280-24x94

Inztallation Type:

Typical w

Installz the most common features of
Cv3280-24x94

The following products need to be installed manually

Adobe Reader

LCancel

Contact Us Mest »

CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A
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7. When the installation begins, a list of packages appear on the Installation Page. A green check
mark appears next to every package that is downloaded and installed.

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

Figure 2-5. Installation Page

* Cylnstaller for CY3280-24x94 1.0

Installation Page
Please wait while setup installs/configures Cv3280-24x94 on pour computer

Caching Lol

4 PSoCProgrammerS etup

o PSoCProgrammer3.13.1.1036

o ClockProgrammer.3.0.1036

o USBBootloader. 1036

& BridgeControlPanel1.3.0.1036

o ExampleCode 1036

o DeviceDatabase. 1036

o PSoCDesignerSetup

m PSoCDesigner_Coreb.1.2308.0
PSolCDesigner_Content5.1.2309.0
PSolCDesigner_Doch 1.2309.0 Y

£ | >

Status

(T |

9. Click Finish to complete the installation.

Figure 2-6. Installation Completion Page

* Cylnstaller for CY3280-24x94 1.0

12 CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A



=
=4 Cvrress

PERFORM

Getting Started

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

driver installation.

2.2 PSoC Designer

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

<version>.

2. Click File > New Project to create a new project; click File > Open Project/Workspace to work

with an existing project.

Figure 2-7. PSoC Designer Interconnect View
Workspace Explorer

Menus Toolbar Datasheet

Global Resources

bt L1 Example _ADC_UART_L 2D - PSoC Designer 5.°

Resource Meter

Ele Yiow Broject  [riorcocnect  fuld  Debupg  goog
NTdHed. IWL Ll el O, imadg b b[EE Tjaoaa,
Gobal Resoarces = .. » B X g oppoae asm_ewarg,. 4 _lod [Chip] | 7 4 & X Workepaos Eiplorer fasource Mater = 3 X
Powei 5 5.0V / 288Hz (A "] mTeE .ﬂWod:aMtB!SM_EWE_ﬂ Home | Festuows | Desciphon o » Digial Blocks Totak 16 Used «
CPU_Ck §yuC0s8 =3 - [y ASM_Examgle_ADC_| A [l ]
BK,_Se Ietemal b i i = (M ASM_Example ADC|
PLL_Mc Dissble - - 2 [ Loadabls Conligu] [ Arvalog Blocks Totat 12 Used
Sloap,T S12.Hz = = {3 sem_evample,_ 12-Bit Incremental m
V=5 8 ] ADCINCT y
‘JC?:V{'I & E LD 1 Pc.: .Data Sheet Rl Total 2048 Lsed 25
VE3Sa SyeOk1 4 = m"«'-"\ﬁ‘ , | |Resovres Psoct Blocke |1
Power Selfing [ Vee / _; & ASH_Exampls ADC. ROM Totat 2768 Usad un|1
Selech: the nominal aperation = ]
kos s Sonian Chck L 5 = [0 ASM_Exarmpls ADC U Digital Anak -
155aCk] source. fromwhich T B cT Decimater Totat 1 Used 0
i CYBCINETRMID00. 2 0 |
Paremeters - ADCL.. w B X i = CYBCT I2C Coriralles Tetal 1 Used: 0
Mame  ADCIRCIZ1 =0
u ¥|  cvecans
CickPha Noim = kb
TMR Cles WE1 _ user Madas *BX  crwuseess L] o
gt ACEOT i v s . =55 [ ] Uses Madubes
CNT Clog T i 5 v :_ _—: ::gm See ANZZI_ADC Selaction
= 03 ‘Ma}[‘mm Guidit for athir convenens
N E | # 3 Courtir
Inaic ahees thee name uaed ho = = = . + [ Dacs
e 4 —oor] Features and
& 03 Fees Overview
Pnout - asm_eam... « 8 X ® [ Geredic
B PO Poit_0 0. ShaCFa # L Legacy 12641 resolution, 2's
B Fill] VA, Anslogingu [ Misc Dighal : cnn‘p:em:nl 8
@ PO Pet 02,5601 (3 M » Sample rate fiom 7 8§
@ PO Peid_0_3 SheCl B L3 Pratocols 5ps 10 480 sps
@ O] Poi 0 4 S ® [ Pwis » Input range AGHD +-
B POE]  Pot 05 SKCF + [ Random Seq v,
B PO Poa 08, SudCh + 4 RF -
@ PO[7]  Par 07, Stoli ¥ 4 Tempeshue » Prawdes narmal mode
@ PIO]  Poit_1_0 Skdcr B 3 Timers rejection of high w
CRUN LORRR | < i)
Ready

User Module Catalog

Pinout Info Chip Editor View

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

Notes
m For more details on PSoC Designer, see the PSoC Designer IDE Guide at

<Install_directory>\Cypress\PSoC Designer\<version>\Documentation.

m The device CY8C24094 on the Universal CapSense Controller board supports On-Chip-Debug
(OCD) and can emulate any device among the 24x94 family. Any device in the 24x94 family can

be selected in the device selection window for new PSoC Designer projects.
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SoC Programmer

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

Connect MiniProg to the PC using a USB A to Mini-B cable.

Select the MiniProg from the port selection.

gure 2-8. PSoC Programmer Window

o PSR Peograsimes
Pl Vew Opiom  Haelp

@yocreNANME

Pes: Sakcin i |[Progrsnme|| i | JTag
‘T‘ﬁﬁ'ﬁ?ﬁ?ﬁﬂﬁﬁﬂ Praprammmnp Paramataiz
Fik: Pyt ECY R B BN d3d_ CHLOFEO0 D ims P pigg ot TPCVE2E] 24084 Frog et MCYIZa0_odeBd Prop ol widpuf Gz 0_o
i -
Progctsm v FARPragl BEI15B0ET A
P rvi 1d v b ) Awrat (% Powsr Cpde Foswar Dalect
Witk gt & an O oa ot B ¢ 10p
Foum ey || dakeobon; Ean Con Clik Sper e,
fTeY & Praprammur Chasctanzicz Shatur : =
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4. Click the File Load button from the Programmer menu bar; navigate and select the hex file to

load.
5. Use Program button to program the hex file on to the chip.
6. When programming is successful, Programming Succeeded appears in the Actions pane.
7. Close PSoC Programmer.

Note For more details on PSoC Programmer, go to the Programmer user guide at:

<Install_directory>\Cypress\Programmer\<version>\Documents.
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2.4 Bridge Control Panel

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

2. Select 5.0 V from the Power Setting box (see Figure 2-9).

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

4. Click the Variable Settings option from the Chart menu; click Load, and 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 2-9. Selecting the Bridge

o Bridge Control Panel
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FEAE SLhRICE EREER

Edtor [ Chart | Table | Fie ]

w050 1lp
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successfully connected to Bridge/0000011
USE2ITC Bridge version 1.22

r Fo Prodocol
= Serd o stings: [ Cornected |2C/SPIHUSE corrvetaes:
(@ T [T ] S O [ (o |f=] &%
oot Repaat count: el | ricige D000 1 OR=E
B0 | Prepeat | BoBs | o e o 0
[T | symeaiox I | Connected: || Powered | veksge: -

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

2.5 Install Hardware

This kit does not require any hardware installation.
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3. Kit Operation
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3.1 Introduction

The CY3280-24x94 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

CY3280-24x94 UCC board (PSoC Device ID: CY8C24094-24LTXI)
CY3280-SLM (linear slider module) board

CY3217-MiniProgl

CY3240-12USB Bridge Board

USB A to Mini-B cable

3.3 CapSense Module Board Connection

The CapSense Module Board can be connected to the controller through Port P2 of the controller
and J1 of the CY3280-SLM Universal CapSense linear slider module.

Figure 3-1. Connecting CapSense Module Board to Universal CapSense Controller
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On the CY3280-24x94 UCC board, place shunts on pins 1 to 2 of J4 (XRES select). On the CY3280-
SLM Universal CapSense Linear Slider Module, place a shunt on pins 2 and 3 of J2.
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Programming Device
The CY3280-24x94 UCC is programmed using a MiniProgl provided with the Kkit.

Figure 3-2. MiniProg 1 Connected to Controller
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uzs vl I v
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. Rt o
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GND  GND | @

PT[3] PI[15

PI[7] PI[SY T
L 11

R51

R4T 42

. Connect the CY3280-24x94 ISSP connector (J3) to your computer using the PSoC MiniProg 1

and a USB cable (A to Mini B). Use PSoC Programmer for programming.

. Connect pin 2 of J1 with a jumper to pin 3 to allow power to be supplied by the MiniProgl.
. LED D1 on the CY3280-24x94 UCC is ON when the board is powered from a 12 VV DC supply,

USB, 9 V battery, PSoC MiniProg, I2USB Bridge, or VADJ. LED D2 lights up once the board is
powered by any of the power sources (12 V DC supply, USB, 9 V battery, PSoC MiniProg,
I2USBBridge, ICE Cube, or VADJ).

. Program the CY3280_24x94 Projectl.hex file from the kit CD or from the location

<Install_directory>\Cypress\CY3280-24x94\<version>\Firmware\
CY3280_24x94 Projectl\CY3280 24x94 Projectl.hex on to the CY3280-24x94 UCC
board using MiniProgl in the Power Cycle Mode. While programming is in progress, the Target
Power LED on the MiniProg 1 is ON (see Figure 3-2).

. When Programming Succeeded appears in the Actions pane, detach the MiniProg 1 and con-

nect an 1I2USB Bridge to ISSP connector.
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Kit Operation

Bridge Control Panel
The 12USB Bridge is used to get the CapSense parameters from the controller board. You can view
these parameters using the BCP software. Follow these steps to use BCP with the CY3280-24x94

UCC board:

1. Open Bridge Control Panel from Start > All Programs > Cypress > Bridge Control Panel

<version> > Bridge Control Panel<version>.
Select the device to be connected from the port selection window.
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

following location: <Instal led_directory>\Cypress\CY3280-24x94\<version>\Firmware\

Load the CY3280_SLM_Projectl.iic file for iic commands that can be sent to the board. The .iic

USB-12CBridgeSoftwareConfig.
file is the configuration setting file, available in the kit CD or at the following location:
<Installed_directory>\Cypress\CY3280-24x94\<version>\Firmware\

USB-12CBridgeSoftwareConfig.
Go to File > Open File > CY3280_SLM_Projectl.iic to select the file for iic commands.

Select +5 V in the Power Settings box.
Click Toggle Power to power the 12USB Bridge; the red LED D1 glows.

© N o Ul

Send the commands in the Editor pane to the controller board.
Note PSoC Designer and PSoC Programmer must be closed before opening Bridge Control Panel

CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A
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Figure 3-3. Bridge Control Panel Editor View
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9. Click Send to send commands to the controller board; click Repeat to get parameters continu-

ously 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 3-4. LED Glows on Touching Sensor SLD1

:
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11. Click Chart to switch to Chart view and see the respective waveforms of CapSense parameters.

Figure 3-5. Bridge Control Panel Chart View
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LE v e
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Note In this 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 check boxes to the right of the Chart
view.

13.Click Stop to stop scanning.
14.Click Table to view the values of the demonstration board variables.
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Figure 3-6. Bridge Control Panel Table View
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4.1 System Block Diagram
The CY3280-24x94 UCC board has the following sections:
m PSoC CY8C24094-24LTXI
m Power supply system
m USB Mini B connector
m CapSense module connector
m ISSP/I12C connector
m ICE-Cube debug connector
m VADJ variable regulator control
m LEDs
m Reset switch
m CMOD
Figure 4-1. System Block Diagram
(]
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5 3§ =ts & cMoD Rb
| 8 €% a
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Power Selection Jumper
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4.2 Functional Description

The CY3280-24x94 UCC includes PSoC CY8C24094-24LTXI, ISSP/I12C connector, CapSense Mod-
ule connector, CapSense plus Module Connector, Mini B USB connector, DC Supply jack, and ICE-
Cube debug connector. The following figure shows the different functional blocks on the CY3280-

24x94 UCC board.

Figure 4-2. CY3280-24x94 UCC Functional Blocks
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42.1 PSoC CY8C24094-24LTXI

The PSoC CY8C24094 is initially factory programmed as a CapSense controller with the control cir-
cuitry to work with the CY3280-24x94 UCC kit. The PSoC CY8C24094 along with CSD technology
demonstrates the use of CapSense buttons and linear sliders. The module board connected to the
CY3280-24x94 Universal CapSense Controller has sensors and LEDs.

The CapSense module board is connected to PSoC through Port P2. The list of pins connected to
different ports is shown in Table 4-1.

PSoC CY8C24094 is programmed through ISSP using a MiniProg and the data acquisition and out-
put checking is done using 12USB Bridge.

Figure 4-3. Schematic View of PSoC CY8C24094 24LTXI
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Table 4-1. Pin Description of CY8C24094-24LTXI

Pin Number Name Description Connect to
1 P4[7] GPIO P3
2 P4[5] Vbus in USB Connector J6
3 P4[3] GPIO P3
4 P4[1] GPIO P3
5 OCDE OCD mode direction pin P1
6 OCDO OCD mode direction pin P1
7 Vss Ground Connection
8 P3[7] GPIO P3
9 P3[5] GPIO P3
10 P3[3] CapSense P2
11 P3[1] Rb (bleed Resistor) P2
12 P5[7] GPIO P3
13 P5[5] GPIO P3
14 P5[3] GPIO P3
15 P5[1] GPIO P3
16 P1[7] I12C Serial Clock (SCL) P2
17 P1[5] I12C Serial Data (SDA) P2
18 P1[3] CapSense P2
19 P1[1] I12C SCL, ISSP Clock P2,P3,J2,J3
20 Vss Ground Connection
21 D+ USB D+ J6
22 D- USB D- J6
23 vdd Supply Voltage
24 P7[7] GPIO P3
25 P7[6] GPIO P3
26 P7[5] GPIO P3
27 P7[4] GPIO P3
28 P7[3] GPIO P3
29 P7[2] GPIO P3
30 P7[1] GPIO P3
31 P7[0] GPIO P3
32 P1[0] 12C SDA, ISSP Data P2,P3,J2,J3
33 P1[2] GPOI,LED4 P2
34 P1[4] CapSense P2
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Table 4-1. Pin Description of CY8C24094-24LTXI (continued)

Pin Number Name Description Connect to
35 P1[6] CapSense P2
36 P5[0] GPIO P3
37 P5[2] GPIO P3
38 P5[4] GPIO P3
39 P5[6] GPIO P3
40 P3[0] CapSense P2
41 P3[2] CapSense P2
42 P3[4] GPIO P3
43 P3[6] GPIO P3
44 HCLK OCD high speed clock output P1
45 CCLK OCD CPU clock output P1
26 XRES Sltjltli\é% \l;vlgh external reset with internal 34
47 P4[0] GPIO P3
48 P4[2] GPIO P3
49 P4[4] GPIO P3
50 P4[6] GPIO P3
51 P2[0] CapSense P2
52 P2[2] CapSense P2
53 P2[4] CapSense P2
54 P2[6] CapSense P2
55 PO[0] GPIO P2
56 PO[2] CapSense P2
57 PO[4] CapSense P2
58 PO[6] CapSense P2
59 Vdd Supply Voltage
60 Vss Ground Connection
61 PO[7] Shield Electrode P2
62 PO[5] Integrating Input
63 PO[3] GPIO,LED3 P2
64 PO[1] GPIO,LED2 P2
65 P2[7] GPIO,LED1 P2
66 P2[5] GPIO,LEDO P2
67 P2[3] CapSense P2
68 P2[1] CapSense P2
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Power Supply System

4.2.2

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

The power supply system on this board is versatile; it takes input supply from the following sources:
Power from MiniProg and I2USB Bridge connected at J3

m Power from ICE Cube connected at P1

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

5 V rail: This is the output of the 5 V regulator IC U5 and also from the devices such as MiniProg

[
or I2USB Bridge. The rail is a fixed 5 V output regardless of any jumper settings. The voltage in

diodes.

this rail can be less than 5 V only when the board is powered by the USB power.
VADJ rail: This is the output of the variable voltage regulator control. The following block diagram
shows the structure of the power system on the board.

VCC rail: This is the Vpp rail of CY8C24094 device. This is supplied either from a 5 V rail, VADJ
rail, or ICE Cube debugger. The following block diagram shows the structure of the power system

on the board.
Figure 4-4. Power Supply System Structure

—Vinp
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| 5V Regulator
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12V DC Supply WAL Regulator
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Figure 4-5. Schematic View of the Power Supply System Structure
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4221 Power Supply Jumper Setting

The jumper settings for each power setting are as follows:

1. To allow power to be supplied by the MiniProg, I2USB Bridge either connect pin 2 and pin 3 of J1
with a jumper or connect pin 2 and pin 1 of J1 with a jumper.

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

3. To allow power from the variable regulator control (VADJ), connect the pin 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 used to communicate between the PC and the board and to
power up the controller, supplying a voltage of 5 V. Protection diode D3 ensures that the 5 V from the
board does not flow to the USB connector.

Figure 4-6. Schematic View of the USB Mini B Port
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D3

DIODE SCHOTTKY

R71

4.2.4 CapSense Module Connector

The CY3280-24x94 has an expansion port, P2. It is designed to connect CapSense module boards.
The CY3280-24x94 controller board can be used with any of the Universal CapSense module
boards. Universal CapSense module boards can be interfaced to the CY3280-24x94 controller
through the 44-pin receptacle connector P2. The pin mapping for the port P2 is shown in the follow-
ing figure.

Figure 4-7. Schematic View of Port P2
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4.2.5 CPM Connector (CapSense Plus Module Connector)

The CY3280-24x94 has an expansion port, P3. This port is designed to connect CY3280-CPM1
(CapSense Plus Module) to demonstrate CapSense Plus features of the CY8C24094 device. The
pin mapping for the port P3 is shown in the following figure.

Figure 4-8. Schematic View of Port P3
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5[5 1|2 % 7]
P5[1 19 |99 50 |20 P5[3]
P5[2 17 18 PS[0]
17 18
151 15 16 |16
P5[6: 13 1 14 14 P5[4]
P3[6 11 1:1‘ 1o 2 P3[4
P7[2lb EN A T P7[0lb
P7[6]b 7 8 P7l4]b
517 8[s
Paz] aly S Pa[0]
Pa[6] 1 2 PAL4]
12
22x2_RA_Recptacle

42.6 ISSP/12C Connector

In-System Serial Programmer (ISSP) is used to program the device using the MiniProg programmer
device 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.
XRES/INT of the ISSP/I2C header can be either connected to XRES of CY8C24094 by shorting Pinl
and Pin 2 of J4 using a jumper or it can be connected to P1[5] of CY8C24094 device by shorting Pin
2 and Pin 3 of J4 using a jumper. Refer to Power Supply Jumper Setting on page 29. The pin map-
ping for the ISSP connector is shown in the following figure.

Figure 4-9. Schematic View of the ISSP Connector

1SS / I12C 5V
J3
J4

i r XRES 1

213 XRES/INT 5!
31 B[] P15 2
p Sil(] 3

HEADER 3

HDR 1x5
NOTE: DEFAULT JUMPER PIN 1 TO 2

4.2.7 ICE-Cube Debug Connector

The ICE-CUBE Debugger allows users to debug and view the content of specific memory locations.
The ICE-Cube debugger can be connected to the CY3280-24x94 controller through port P1. The fol-
lowing figure shows the schematic view of the ICE-CUBE debug connector.
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The CY3280-24x94 controller has a variable regulator control used to vary input voltage using the
voltage regulator IC U3. The input for the variable regulator control is the output of the 5 V Regulator.
VADJ is used to demonstrate CapSense at several voltages. Vout can be varied by using the digital

Hardware
Figure 4-10. Schematic View of the ICE CUBE Connector
vee
P1 l
1 C12
HCLK 2
XRES 3 “1" 0.1 uFd
CCLK 4 $
0CDO 2
OCDE__ 7—5_9
R90 L : nale
« < E RJ45 Right Angl
C5
“] 330 pFd
4.2.8 VADJ Variable Regulator Control
potentiometer U3.
Figure 4-11. Schematic View of the VADJ Regulator
5V u3s Vad
LP3875ES-ADJ TO263-5
VIN vour (4
nsD 2 ADJ B RegAd) R81 8.87K 1%
© c7
|+ C6 o R82 >|+cs
10 uFd 16v “*| 0.01 uFd 10 uFd 16v
T NOLOAD : T
32
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4.2.9 LEDs

The LEDs are used to show the status of the controller board. LED D1 lights up on connecting power
supply from 12 V DC supply, USB, 9 V battery, PSoC MiniProg, I2USB Bridge, or VADJ. LED D2
lights up once the board is powered by any of the power sources (12 V DC supply, USB, 9 V battery,
PSoC MiniProg, I2USB Bridge, ICE Cube, or VADJ).

Figure 4-12. Schematic View of the LEDs D1 and D2

5V vcec

D2
LED Red

4210 CMOD

CMOD is the test point provided on the UCC for accessibility of charge and discharge waveforms of
the measured capacitance.lt is the test point for modulating capacitance C3. This test point may
increase the noise sensitivity by acting as an antenna.

4211 Rb

Rb is the bleed resistor connected to P3 [1] provided on UCC. This is one of the external compo-
nents required for capacitive sensing on CY8C24094 24LTXI.
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All code examples are available in the Firmware folder of the kit CD or at the following location:
<Install_directory>\Cypress\CY3280-24x94\<version>\Firmware\

5.1 My First Code Example

5.1.1 Project Description

This project demonstrates the use of the CapSense buttons and linear slider on the CY3280-SLM
board using CSD technology and CY8C24x94. The EzI2C 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 board, which illuminate when a CapSense button or slider is touched. The
EzI2C user module is used to provide a register-based 12C slave communications protocol. The sta-
tus of CapSense sensors (both button and slider) and their parameters are updated in the 12C regis-
ter. This register can be accessed by any I12C master, similar to the 12USB Bridge.

The application starts by executing boot.asm. The boot.asm does the hardware initialization and
invokes the 'main’ function. The main function initializes the EzI2C Slave user module and
CapSense user module. After initialization, the main function enters 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:

m 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.

m EzI2Cs: The EzI2Cs user module implements an 12C register-based slave device.This user mod-
ule does not require any digital or analog PSoC blocks. It is used to transfer all CapSense param-
eters related to a sensor to the PC for monitoring.
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5.1.2 FlowChart

Enable Global
Interrupts. Clear
all LED’s

)

Set RAM buffer

l

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

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

y

Get finger position on slider

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

Is finger present
on slider?

Yes

Store finger position on slider
in 12C buffer

y

Turn ON Led based on active
sensor number
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5.1.3 Creating My First PSoC 1 Project

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

3. Inthe New Project window, select the Chip-level icon. Name the project
Example_My_First PSoC_Project.

4. For Location, click Browse and navigate to the directory in which you want to create the project.

Figure 5-1. New Project Window

New Project

Project types:

W

Chip-level

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

Manne: | Ewamnple_tdy First PSol_Project |
Location: |Ci'\ | [ Browse... ]
‘workspace name: | | [] Create directony far workspace

I 0K ] [ Cancel

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

Figure 5-2. Select Project Type Window

% Select Project Type - Chip-level

Clone project;

Path: |[ Browsze. .. ]

Select Target Device

Device: | CYBC24894-24L T+ v| || iew Catalog...

Generate Main' file using:

@c
() Azsembler
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7. The Device Catalog window opens. Click on the USB tab, and scroll down to the CY8C24794,
CY8C24894, CY8C24994 section.

8. For this project click CY8C24794-24LTXI and then click Select.

Figure 5-3. Device Catalogue Window

Device Catalog - Chip-level

Supply
Part Number ﬂ. Voitage USB Interface Temperature

Click hers to Remave All Filters | all | all VI | all | all V| | all V| I_EII

CY7CB4345-32L0X1 16K 25 3.0t055 NAA, Full-Speed Ind(-40 to 85C i
i CY7CE4355-48LTXC 16K 1K 36 3.0tn55 NJA Full-Speed Com(0 to 70C

CYTCB4358-48LTXC 32K 2K 36 30t055 NJA Full-Speed Com(0 to 70C

Cw7CE4356-48LTXI 32K 2K 6 3.0t055 NAA Full-3peed Ind(-40 to 85C

= CYSC24794, CYSC24894, CYBC24994 (Datasheet) (Help Me Choose a Part)

CYSC24794-24LTXI 16K 1K 300525 | MA | FulSpeed Ind(-40 to 85

(T
m

E CY8C24894-24LTXI 16K 1K 45 3.010 525 HJA Full-Speed Ind(-40 to 85C
& CYBC24894-24BVXI 16K 1K 56 3.0t0525 HJA Full-Speed Ind(-40 to 85C
= CY8C245894-24LTXI 16K 1K 56 3.0t0 525 HJA Full-Speed Ind(-40 to 85C

— || ] Mot Recommended for New Designs

CY7C63523 (Datagheet) (Help Me Choose a Part)

f Automotive
m
i

=

= ~

E = i CYTFCA3903, CYTCE39813, CYTC63923 (Datasheet) (Help Me Choose a Part)

=

| TCEI00LF 2 A £E C

L 255 2 Co ;

w T S - oc .

-

=

= - b = e B g e e o | =

2 CYTCE84315, CYTCB4316, CYTCE4343, CYTCE4345, CYTCE4355 CYTCH4356 (Datasheet) (Help Me Choo=e a Part)

EC 4 I 4 Full-Spee 0 85CH

- >
[Show Partlmage] ’ Select ] [ Lloze

9. Under Generate 'Main' File Using: select C, and then click OK.
10.By default, the project opens in chip view.
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Figure 5-4. Default View
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i

EEREEEEEREEEREERERE

- L/ — Egﬁ:m
SR = Ly BEEe
e
Prt=1 G =
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11. Now, place and configure the modules required for this design. Connect the modules together
and to the pins of the PSoC. In the User Modules window, expand the Cap Sensors folder. In
this folder right click on CSD and select Place.

Figure 5-5. User Modules Window - CSD Select

Uszer Modules

iﬁj szer Modules
£ ADCs

[ Amplfiers
[ Analog Cornm
=% Cap Sensars

,ﬂ-f.*wﬂ—
3 Coun Datasheet  »
[ DACs =" @]
[ Digita Properties
g gt‘:: Version List ¥

[ Legacy

[ Misc Digital
3 MUXs

[ Pratocals
T3 Pwhs

[ Random Seq
[ RF

[ Temperature
1 Timers
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12.A window to choose the CSD configuration opens. Choose Select CSD with PRS16 as Clock
Source configuration and click OK.

Figure 5-6. CSD Configuration

%l Select Multi User Module

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

FRS16 uses IMO as clock source. Average precharge switch

'y | PRSW | -"‘0| | \'f' vez ¢ -"""| operation frequency is IMO/M. It has high noise immunity due
Select o, o ; I T to the lang F’RS sequence. Elecau_se_of its high ngration
csD v — fn_aquency, it can radiate mare emissians than co_nflguratmns
5 | 4 S > [ == with & prescaler at low operation frequencies. This
with e configuration allows getiing high sensitivity by providing
PRS16 resolution up to 16 hits. It has longer scanning time at same
as T s resolution than other configurations due using the single
clock source | integration digital filter. Configuration is recommencded fo
- Esternal compongnts applications with metal sensing electrades when fast scanning

time is not imporant.

PRS8 uses IMO as clock source. Average precharge switch
operation frequency is IMO/4. It has moderate noise immunity
due shorter PRS sequence. Because of its high operation

o, [1.rESg

Select o 5 ; o f ;
csD : frequency. it can radiate more emissions than configurations
E L i e | | with & prescaler atlow operation frequencies. The maximum
with o resolution is 12hits. It has shorter scanning time at same
PRSSH resolution than PRS16 configuration due using the double
as W integration digital filter. Configuration is recommended far
clock source — | applications with metal sensing electrodes when fast scanning

a8 l ’ Cancel
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13.The CSD user module gets placed.

Figure 5-7. CSD User Module Placement

14.Configure the CSD_1 properties as shown in Figure 5-8.

Figure 5-8. CSD User Module Properties

1}

Uszer Module
Wersion 1.60

FingerT hreshold a0
MoizeThreshald 40
BazelinelpdateT hres 200

Sensors Autoreset  Disabled
Huysteresiz 10

Debounce 3
MegativeMaizeT hrest 40
LowBaselineFeset 50

Scanning Speed Fast

Resalution 13

Ref Value 3
ShieldElectrodeDut  Row_0 Output_3

Name
Indicates the name uzed to identify thiz User Module
instance
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15.To select the CSD Wizard option, right click on CSD

Sensors.

Figure 5-9. Open CSD Wizard

ispace Explorer

fF Cvazan_24.3
3 Cv3200_24:9

2 Workspace 'Cv3280_24x94 Project]' [1 project]

== Example_My_First PSoC_Project [CYB8C24794-24LTxI]

=-EH Cv3280_24x34_Project [Chip]
=-{Z Loadable Configurations

= owa280_24x94 project] - 1 User Maodules

Mext Allowed Placement

Place
Unplace
Renarme

Delete

Select Color

Datasheet

Properties

Selection Options. ..

S+, &

50 Wizard. ..

Chrl-Hi, W

User Modules

Yersion Lisk

a5 - 1Rayseeq
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user module to assign pins to the
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Figure 5-10. CSD Wizard Window

CapSense Wizard 5]
Global Settings I Sensors Settings SWo
Buttons 1
Sliders 1
Radial Sliders 0
tadulator Capacitar F PO[S]
Feedback Resistor Fi P1[1]
Buttons
Buttons Sensars Count
v w w wn w
s1 = = = = =
Chip Pin Assignment View ! Tahle Fir Assigrment Yisw = = L Cl &=

NNooooWDoo oo o
cocdcacacca>>acaacaan

o HbbbHHUUooooHd
565554535251 50404847 45454443
P23 11 42 [ P212)
P2p1] £ 2 a1 [ P2]
Par7] £ 3 an ] Pajs]
Pd[s] [ 4 39 [ Pap
Pa[2] 1 5 3z [ Pag2)
P[] & a7 [ P
Parr) 1 7 CY8C24794 H— |l
Pas] 1 8 MLF 3s [ Pap]
Pa3 1@ 34 [ P32
Pa[1] 1 10 33 [ Pao)
P71 11 az [ rss]
Pas] [ 12 31 [ Ps[4)
Ps[3] [ 13 a0 [ P5[2)
Pa[1] [ 14 20 [ Psio)
151617 18192021 222324 2526 27 28
O00ONONOO0A0AN Legend for Chp
g s

[ Unavailable ping
[ Locked pins
[ Available pins

[ Assigned pins

Cancel

Total Sensors: B | Buttons: 1 | Shiders: 1 | Radial Sliders: 0
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16.Configure the Global Settings in the CSD Wizard window.

Figure 5-11. Global Settings - CSD Wizard

Global Settings | 5ensors 5etings

Buttons L
Shiders 1
Fadial Shiders 0
Madulatar Capacitar F PO[S]

Feedback Re | P3[1] v

Feedback Reszistor Pin
Feedback Resiztar Pin

17.Click on the slider in the CSD Wizard to view the Sensor Settings. Configure the sensor set-
tings.

Figure 5-12. Sensors Settings - CSD Wizard

Global Settings | Sensors Settings

Diples Falze
R ezolution 100
Senzorg Count 10

Sensorz Count
Slider Sensar Count.

18.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]. The assignment of the sensor
pins can be done in either Chip Pin Assignment View (Figure 5-13) or Table Pin Assignment
View (Figure 5-14).
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Figure 5-13. Assigning Sensors to Pins - Chip Pin Assignment View

CapSense Wizard

Code Examples

Global Settings | Sensors Settings |

Diplex Falze
Resolution 100
5 Count 10

Sensors Count
Slider Sensor Count.

Chip Pin Assignment Yiew | Table Pin Asswg_nment Wiew |

SWi1 sw2 SW3 SW4

)

B)LS

P2[3]
P2[1]
P[]
P4[5]
Pa[3]
Pa1]
P[]
Pas]
Pa[3]
P[]
P5[7]
P5[5]
PS[3]
PS[1]

CraCc24794
MLF

o R W =

8

BRI

15161718 192021222324 2526 27

I Legend far Chip:

[ Unavailable pins
[ Locked pins
[ &vailable pins

[ Assigned pins

Total Sensors: 15 | Buttons: § | Sliders: 1 | Radial Sliders: 0

Figure 5-14. Assigning Sensors to Pins - Table Pin Assignment View

Capsense Wizard

Global Settings | Sensors Settings

Diplex Falze
Rezalution 100
Senzors Count 10

Sensors Count
Slider Sensor Count.

Chip Fin Assignment "iew

SWo sSwi1 SW2 SW3 SwW4

Zhs
€ns
1213

D)

B)1S

PO[O] (| PA[0] | P2[0) || P3[0] | P4[0] F?J]

FONT (| PA0T | P201] | P3[T] F‘4[y{F‘5[1]

PO[2] (| P12] | P2[2] || P3[2] || BAL2] || PBL2] & *

PO3] (| PA[3] | P2[3] || P3[EF| P4L3] | PSI3]

FOL4] (| P[4 | P24 /3[4] P4[4] | PS[4]

A

FO[a] || P1LE] 7& P3[a] | P4[5] | PalE]

Poiel | P11}y Piel | Paiel | Pl | Pale)
Legend for Chip:

PO[T] (| P[] | P2I7] || P3[T] || P4[F] || PSIF] [ Unavailable pins
[ Locked pins
[ Awvailable pins

Tatal Sensors: 15 | Buttons: 5 | Sliders: 1| Radial Sliders: 0
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19.The following screenshot shows the CSD Wizard window after a sensor is assigned.

Figure 5-15. Sensor Assigned

CapSense Wizard 3]

Global Settings | Sensors Settings
SWi SwW2 SW3 SwW4

n n w w n n n n n n

51 = = = = = = = = = =

Chip Pin Assignment Yiew | Table Pin Assignment View = = i =l = o = =] = =
PO[O] || PA[O] |f P20 [ P30] | PA[O] | PSIO]
POCT || PACT|f P2OT [ P30T || P40 || PSIT]

& >

PO[2] || PA[2] || P2[2] || P3[2] | P412] | P5I2]

PO[3] || PAL3] || P2[2] || P3[3] | P4[3] | P5I3]

PO[4] || PA[4] || P2[4] || P3[4] | P4[4] | P5l4]

PO[A] || P[] || 23] || P30S | P48 | P&LE]

PO[E] || PLE] || P2[6] || P306] (| P4[6] | PSIE]
SRY Legend for Chip:

PO || PA7D || P271 || P3EFD | P4 | PSIFI [ Unavailable pins

[ Locked ping

[ Available pins

Total Sensors: 15 | Buttons: 5 | Slhiders: 1 | Radial Sliders: 0

20.Next, assign all the sensors according to Table 5-1.
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Table 5-1. Sensor Assignment

Code Examples

Sensor Port Pin
SWO0 P1[6]
swi 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]

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

CapSense Wizard

Global Settings | Sensors Settings

Diplex False
Resolution 100
Sensors Count 10

Sensors Count
Slider Sengor Cournt,

Chip Pin Assignment Yiew | Table Pin Assignment Yiew ‘

SWo SWi1 SWw2 SW3 Swi
P1[6] P1[3] P3[3] P2[1] P2[3]

171 1" nn =171 =] nn Ll -] nn -1
Sy o2 PS2 P o Y 50 N ea Ny, sy Mo N Moy aa Yy, Ga
CEp dcry ool - dcry 4-c i ACCl SCCW Tl 4CT]

PO[O] || P110] || P2(01 || P310] || P4(0) || P5[0]
S1(7) || 518

PO || P1T [ P201] || P3[1] (| P401] | PE[1]
SW3

FO[2] || P1(2] || P2(2] || P3(3] || P4[3] || PA[2]
5103 516 || 5168

PO[3] (| P11 P2[3] || P3L3] || P4[3] || P&l
ST | Swwd || S

Por] || P11 (| P2041 || P34 | Par4) || PS4
st s | 5165

Fo[a] || P1(a] || P2[3] || P3(A] || P4[4] || Pa(a]

PO[&] || P118] || P2(61 || P2lE] || P4l6] || P5lE]
s1(1)[| swo [ 51¢4)

FO[7] [ P17] || P2[7] || P3[] || PAL7] || PSIT]

Legend far Chip:

[ Unavailable pins
[ Locked pins
[ Available pins
[ Assigned pins

Total Sensors: 15 | Buttons: 5 | Sliders: 1 | Radial Sliders: 0
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Figure 5-17. All Sensors Assigned - Chip Pin Assignment View

CapSense Wizard 5]

Global Settings | Sensors Settings

SWO |, SW1 ' SW2 [ SW3 ' /Sswi
Diple Faks PA6] | | P31 | P33 | P2M1] . | P2(3]
Resalution 100
Sengors Count 10

Sensors Count
Slider Senzor Court

- =1 = = o el —w =Ll o -l

51 = == == == = = o= = = =

5 =S o= R N W & 4= =] o~ N =15)
3| Table Pin Assignment Yiew == A= =2 == == == == == == ==

0 N A

o
565554535251 50404847 464544 43
swa [T az ] s1s)
swa [ ]2 a1 [ sy < |
Par7] [ 3 an [} Pals]
Pars] [ 4 38 [} Pai4
Paf3] [ 5 38 [ Pa2)
Pap1) 1 & 37 [ Papm)
2 M CYBC24794 g — |1
Fas] [ & MLF s [ Paj)
swz 19 34 [ st}
Pa[1] [ 10 33 ] s
P[] [ 11 32 [} Psls]
PsE] 0 1 a1 [ P4
ps(3) (1 a0 ] Psiz]
psp1] 1 20 [ Pso]
1718192021 2223 2425262728

e = [ Unavailable pins
%Egane:eegew [ Locked pins
o caoaan [ #wailable pins

IO,

Total Sensors: 15 | Buttons: & | Sliders: 7 | Radial Sliders: 0

21.Click OK to exit the CSD wizard and return to main screen.

22.In the User Modules window, expand the Digital Comm folder, select EzI2Cs, right click, and
place an EzI2Cs in the design.

Figure 5-18. User Module Window - EzI2Cs Select

[Jser Modules
[ &DCs A
[ Amplifiers
1 Analog Comm
1 Cap Sensors
[ Counters
] DACs
[=-{=r Digital Comnm
4a CRCIB

#g l2cH|  Place

“ﬁg 12w Datashest 4
e DA Sn—
Ao DA Properties
Ao ME
d‘: Ol
Ao Fxa
Ao SPIM
Ao 5PIS
Ao THa
o THasw
Ao UART

s i I ] [ 4

Version Lisk B
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23.The EzI2Cs user module does not require a digital block for placement because it requires only
two port pins (SCL and SDA), either P[1]0-P[1]1 or P[1]5-P[7]1.
24.Configure the properties of EzI2Cs_1 as shown in Figure 5-19.

Figure 5-19. EzI2Cs User Module Properties

Paramneters - EzI2Cs > 0 X
M ame Ezl2Cz
Slave_Addr A
Address Type Static
ROM_Reqgisters Dizable
12C Clock, 400K, Fast
12C Fin 0PN
Mame
!ndicates the name used ta identify thiz Uszer Module
Instance

26.Configure the port pin P2[5] in the Pinout window.

Figure 5-20. P2[5] Port Pin Properties

Pinout - example_my_First_psoc_projeck ~ O X
Fa4] C5D5W10, AnaloghdLi<lnput, High £ £
Bl P2[E] LEDO, StdCPU, Strong, Digablelnt, Mor

Mame LED0

Select StdCPLU

Drrive Strong

Interrupt Dizablelnt

Analoghd LFBus Maormal

Initialy alue 1
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27.Configure the properties of P2[7], PO[1], PO[3], and P1[2] as shown in the following figures.

Figure 5-21. P2[7] Port Pin Properties

B P27] LED?, StdCPU, Strong, Dizablelnt, Morm:
M armne LED
Select StdCPU
Dirive Strong
| nkerrLpt Dizablelnt
Analoghd LBuz Mormal
| itialy ahie 1

Figure 5-22. PO[1] Port Pin Properties

= PO1] LEDZ, StdCPLU. Strong, Dizablelnt, Morm:
Mame LEDZ
Select StCPU
Drive Strong
| nkermupt Dizablelnt
AnalogMUxBus Mormal
I mitiahy alue 1 b

Figure 5-23. PO[3] Port Pin Properties

B PO LED3, StdCPU, Strong, Dizablelnt, Morm:
M ame LEDZ
Select StdCPU
Cirive Strong
[nterrupt Drizablelnt
AnalogtUxBus Mormal
Initialy alue 1 b

Figure 5-24. P1[2] Port Pin Properties

B P1[2] LEDA, StdCPU, Strong, Dizablelnt, Morm:
M arne LED 4
Select StdCPU
Dirive Strong
| nkerrLpt Dizablelnt
Analoghd L=Buz Maormal
| ritials aluie 1 b
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28.Configure the Global Resources window as shown in Figure 5-25.

Figure 5-25. Global Resources Window

Global Resources - example_rmy_First_psoc_praoject ~ 0 X
Power Setting [ Yoo / SpeC 50V / 24bHz
CPU_Clock, Swellks2
Sleep Timer 1_Hz
W= SysClk/M 1
WE2=YC1/M 1
W3 Source SyzClkA1
W3 Divvider 1
SyzClk Source [nternal
SyzClk*2 Dizable ez
Analog Power SC On/Ref Low
Fief Mus [vdd/2)+/-BandGap
AGndBypass Dizable
Op-Amp Biaz Low
A_Butf_Power Lo
Trip Voltage [LYD] 4.81v
LWVD T hrattleB ack, Dizable
W atchdog Enable Dizable
Power Setting [ Yoo £ SyzClk freq ]
Selectz the nominal operation voltage and Syatem Clock [SyzClk] sounce,
from which many internal clocks M1, W2, V3, and CPU clocks] are derive. ..

Code Examples

29.0pen the existing main.c file within Workspace Explorer. Replace the existing main.c content
with the content of the embedded Example_My_First_ Example_Project_Main.c file (see

Figure 5-17), which is attached in this PDF document.

Figure 5-26. Workspace Explorer Window

wspace Explorer

2 Workspace 'Cv3280_24x94_Projectl’ [1 project]
== Example_My_First_PSoC_Project [CYBC24794-241 TXI]
—-H8 Cv3280_24x34_Project] [Chip]
== Loadable Configurations
—-{Zr cwd280_24x94_project] - 2 User Modules
B CsD
B E:zl2Cs
E Cv'3280_24#34_Project] [Pinout]
=L C3280_24x34_Project
SRl S ource Files
@ azhizecuny. st
+-_1 Estemnal Headers
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30.Add a new file to the project by clicking File > New File.

Figure 5-27. Adding a New File to Project

b Example_My_First_PSoC_Project - PSoC Designer 5.1

File | Edit View Project Interconnect Build Debug Progra
L1l New Project... Ctri+shift+N P g
t ] NewFie... izl - page = ex
Eﬁ Open Project/Workspace. .. Ctri+Shift+0 1 ?9;
L OpenFile... Ctrl+0 180
181;
Close Workspace 182 i
Close 183}
i/ Save main.c Chri+5 a8
185i-
Sanea rnain - e g

31.Select a .C file type and name the file ‘display’.

Figure 5-28. File Types

“ New File

File types:

c [ G

.c File . File .asm File Jinc File Text File #ML File

i

|E2Earuuagemceﬁle

Name:  display _ &dd file to current project

Location:

Lok J[ Coeed |
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32.Create 2 .h file types and name them main.h and display.h respectively.

Figure 5-29. New Files in Project

Space EXplorer

Whorkzpace 'Cr3280_24»34_Project]' [1 project]
=1-{.= Example_My_First_PSoC_Project [CY8C24794-24L TXI]
=-E8 CrE280_24x34_Project [Chip]
=-{Z Loadable Configurations
=l ow3280_24x34 project] - 2 User Modules
B CsD
B Ezl2Cs
E C'3280_24x34 Project] [Pinout]
=-{ Cv'3280_24x54_Project
=-{Z Source Files

m dizplay.c
Header Filez

flazheecunty. bt
[ Estemal Headers

33.Copy the content of the embedded display.c, display.h, and main.h files, that are attached with
this PDF document, to the respective files in the project.

Code Examples

34.7To build the project, go to Build > Generate/Build 'Example_My_First PSoC_Project' Project.

35.Connect the CY3280-24X94 board to the PC through a MiniProg1.

Figure 5-30. Connecting MiniProgl to the Board

Bh2 BH1
) ‘—l |—| CY3280-2
XN 1 . UN,-'ERSA
ET RN >

XRES
XRES/INT

ars AIC R A=K
LLL] bz rM
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36.The board can be programmed either through the PSoC Designer IDE or by launching PSoC
Programmer. To program the board using PSoC Programmer, refer to Section 3.4. To program
the board through PSoC Designer follow these steps.

37.Click on Program > Program Part

Note While programming the board through PSoC Designer, close any open instance of PSoC Pro-
grammer.

Figure 5-31. Program Part Window

% Program Part

Hex file path:

C:A\Ewample_Myp First PSoC_ProjecthExample_y First_PSal_Pr |

Frogramming Settingz

Part Selection:

Acquire Mode: () Reset (%) Power Cycle

Yerification: ) On (&) Oif
: Toggle Power
Power Settings: _m >
@ Button
MINI Version 1.73
] . » Program Button
-------- INGHPEEEN  Cornecied

38.In the Program Part window, ensure the following:

a.

b.
c.
d.

In the Port Selection drop down box, select MiniProgl/xxxxxxxxxxx and make certain it is
‘Connected'

Set Acquire Mode to Power Cycle
Set Verification to Off
Set Power settings to 5.0 V

39.Click on the Program button (see Figure 5-31) to start programming the board.

Note Ensure that the shorting jumper is placed on pin 2 of J1 and pin 1 of J7.
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40.The board programming starts and you can observe the status on the progress bar.

Figure 5-32. Programming Status

z Program Part

He file path:

| C:My_First_PSoC_ProjectiMy_First_PSaC_Project\My_First_PSo |

Programming Starting

innn |

s owered  Comnected

41.When programming is successful, you get the 'Operation Succeeded!" message.

Figure 5-33. ‘Operation Succeeded!' Message

Operation Succesded! e

514 Verify Output

1.

Connect a linear slider module (SLM) on connector P2 of the board.

2. Disconnect the MiniProgl from the header J3 and connect a USB-I12C bridge board in its place.
3.
4. Open Bridge Control Panel by clicking on Start > Programs > Cypress > Bridge Control

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

Panel <version> > Bridge Control Panel <version>. Ensure that the PSoc Designer and PSoC
Programmer are closed before opening the bridge control panel.

Select the Variable Settings option from the Chart menu, click Load, navigate to open the
CY3280_SLM_Projectl.ini file from the CD or from the following kit install location:
<Install_directory>\Cypress\CY3280-24x94\<version>\Firmware\
USB-12CBridgeSoftwareConfig and click OK.

Click Open File from the File menu; navigate to and open the CY3280_SLM_Projectl.iic file from
the CD or from the kit install location <Install_directory>\Cypress\CY3280-24x94\<ver-
sion>\Firmware\USB-12CBridgeSoftwareConfig and click OK.

Select +5 V in the power settings box. Click Toggle Power to power the 12USB Bridge, LED (red)
D1 glows.
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Figure 5-34. Linear Slider Module and USB-I12C Bridge connected to the Capsense Controller Board
FEX

K Bridge Control Panel

File  Editor  Chart

Execute  Tools  Help

. -
First

command line ]
Second

FE g R CE|EER

Editor | Chart || Table | File

-E 05 0 1 p ?E
r 05 @SensorID RawCount @0RawCount

command line

@1Baseline @0Baseline @l1Difference @0Dif{

< | >
Select Port in the PortList, then try to connect
Opening Port
successfully Connected to Bridge/0000011
USB2IIC Bridge version 1.22
Protocol
[ORk

Send all strings: []

[@HESEt ]LELiSt ]EﬁSend ] Fepeat count:
[=] @] Scan period, ms:

]

[=]
4%

Cornected I2C/5PHUSE converters:
Eridge:. I

-~
-

{1 Cannected | [0 Pawered [ voleage: -

1

56

| Synkas : OK [

|1:
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8. On the CapSense slider board, touch the button with your finger. Each button touch lights up the
associated LED on the module board.

9. Touch the linear slider with your finger. The associated LED on the module board lights up, repre-
senting where you finger is on the slider.

10.The CapSense parameters such as RawCount, Baseline, Difference Count, and Mask Info (refer
to the CSD User module datasheet for a more detailed explanation of each parameter) for a par-
ticular sensor can be seen on the Bridge Control Panel. The current active button number and
finger position on the slider are also outputted on the Bridge Control Panel.

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

w 05 0 1 p
. Address Sensor
Write command Slave Id Offset number Stop

(In hexadecimal, Valid

(constant) (constant) range: Ox1 — OxF)

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

13.The second command line reads the CapsSense parameters from the UCC board.

14.Change the sensor ID for which parameter monitoring is required and click Send to write the sen-
sor ID to the UCC board.

Figure 5-35. Command Line View

|;fl'.ln'dge Control Panel

Fle Edior  Chat  Execute  Tock  Help
FRE SR oE | BISR
Eddol | Chart | Tabls | File

w05 0 1 p

!r 05 dSensorID dlRawCount #0RawCount d1lBaseline (0Baseline (lDifference A0Difi

15.Click on the second command line and then click Repeat to read 12C data received from the UCC
board.

16.Switch to the Chart tab to view the respective waveforms of CapSense parameters (see
Figure 5-36). Click on the check box to view only the required parameters.
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Figure 5-36. Bridge Control Panel Chart View - Only RawCount and Baseline Output during a

Finger Press

‘ 22 Bridge Control Panel

File  Editor Chart Execute Tools  Help
= E SRR SE | FEE
Editor | Chatt | Table | File
J‘ |L [] Selectal
s060 [J — SenzodD
J FawCount
Baseline
D [] — Difference
[0 — taskinfa
4 O Buttanka
[[] — SliderPos
7580
740
T260
7o
6940
6780
8620 (&) Linear
O Logio
G e e e TNt
12000 13260 12410 12670 13720 13200 14050
Flags Chart Quality Chart Mode
fg0 fgl f£fy2 fg3 fge F£fy5 Ffgo Ffg7 fy8 fyg9 fgh FfyB FfygC fgb £fygE LgF QH@h @LmEFIDI
& Marmal () Bar Giaph
Cornected I2C/SPI-USE converters:
Eo |8 o
B | 8 a
[Tz [Syntax: oK |Ct=13924 Rate=236 smpfs | Connected || Powered | voltage: -

17.The various parameter values being received by the UCC can be seen in the Table tab in the
Bridge Control Panel.

Note The table gets populated with the received data only after the Stop [_E=e_| button is pressed.

58
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Figure 5-37. Bridge Control Panel Table View

Code Examples

Bridge Control Panel
File  Editor  Chart  Execute  Tooks  Help
FEE SRR GEREEE
Editor | Chart | Table |File
#  SensorlD RawCount Baseline Difference Masklnfo ButtonMa SliderPos ~
71815 1 B4 | 456 | 0 0 255 0|
21813 1 Bae | Fa56 | o o 255 0|
21820 1 B4 £456 0 0 255 0
71821 1 Ba6T £456 | 0 0 255 0l
71822 1 B4 | £456 | 0 0 255 0
Fares) 1 557 | 556 | o o 255 0
1824 1 BT £455 0 0 255 0
1875 1 fa53| B455 | 0| 0| 25| 0|
25 1 f4sa | 456 | 0| 0 25| 0|
#1837 1 £453| B45E | 0| 0| 25| o
71828 1 £453 £456 0 0 255 0
71829 1 £a53| £456 | 0 0 255 0l
283 1 Fasa | 5456 | 0 0 5| 0
21831 1 6453 | 5456 | 0 0 255 0
1832 1 £453 B455 0 0 255 0
#1833 1 £453| £45E | 0| 0| 25| 0|
23 1 f4sa | 456 | 0 0 25| 0|
21835 1 £453 £456 | 0l 0l 25| ol
21836 1 B4 B456 0 0 255 0
71837 1 Bag4| B456 | 0 0 255 0l
71838 1 Bag4| £456 | 0 0 25 0
2183 1 6454 | 5456 | 0 0 255 0
21840 1 B4 B456 0 0 255 0
21541 1 5454 | 6456 | 0 0 255 o 3
— Send all stings: [ Connected 12C/GPIUSE conveters: Power Pratocol
PiReset List F5end P |_D?! i E 8 :gg @ |2':
= Scan period, ms ’—Ucl Lk
[ 21 [ Syntax:oK [ct=22818 Rate=215 smp/s [N Connected Y I PaRErEE I voltage: -
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CY3280_24x94 Projectl

Project Description

This project demonstrates the use of the CapSense buttons and linear slider on the CY3280-SLM
board using CSD technology and CY8C24x94A. The Ezl2Cs user module is used to transfer
CapSense parameters related to a sensor to the PC for monitoring. This project is implemented in
the chip level design in PSoC Designer 5.1.

This project scans five CapSense buttons and a 10-segment slider using the CSD user module.
There are five LEDs on 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 I2USB Bridge.

The application starts by executing boot.asm. The boot.asm does the hardware initialization and
invokes the 'main’ function. The main function initializes the Ezl2Cs Slave user module and
CapSense user module. After initialization, the main function enters into a loop, which does the fol-
lowing:

m Scans all sensors

m Reads the sensor ID sent by the 12C 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:

m 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.

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

CY3280-24x94 Universal CapSense® Controller Kit Guide, Document No. 001-70137 Rev. *A



;; CYPRESS Code Examples

PERFORM

5.2.2 Device Configurations

Figure 5-38. Device Configuration for CY3280_24x94 Projectl

% CYI7B0_24x34_SLN. - P5ul Deslgnes 5.1
D [t Sew Pojct [mcomect [uld Qebug Pogn Do Wedow ten

NS, SEREE (U RR, (RS, (macrk HDAGE e g 22 0P (ONAE
.EIIII Feaioss - el 2, v L X Stark Paga,~ ry 3A80_Mi_ules [CRig) v b ¥ WOk EXplnes QX g
Possrishr S0V 38HH: A o T g ] orkap: TVRZEN 203 5L =
CFU_Ciadk Sy - i £ i CVI2E_24634_SLH (T
Slasn_Tiran 512_Hz i 11| & B Craeen me LM T
Winipis 1 e e e ; HE Crazen M SLMFY
WA (A o w [ Creeel odedd 5LM =
WS dowce SelhA it
WC3iadar 1 s
SR Soaw intonal 1RA11R Rl
SueCE 200 He a5 ﬁ &
Pesser Suting [ Voe f Sl ' A
Al thes rorsrl petation Wit EEE :
ard Satan Cleck (Sl souren, bo . :
[—— = lE:
Hwe 5D = 8 ;; :
5 b [ L] |
n = " | i Machdan - B X
Uz Mgz -~
al
= e ol ]
|| EE=e W (] dpliaz
— =i W 3 dradegCoran
i3 ® 1 CapSarca:
irekcabar tha narsa e b el bir ::-,1 Concten
Lizet Mo Ftarce & £3 DAL
.......................... (] Chghad Coann
P - oyd23) oM in w0 X (22 Pt
o P Part 0. S1CPULH & # (] Gmax
@ Pl LECE. S0P, Shon W (2 Laguey
o P CED05WE, Analaghill W (] Mo Dighd
o Py LELA. S0P, Shon w2 Mk
o Pad| CED ST, Analaghill W (1 Fuloeok
o PO L350 Coapwatry, firades W (] Pui:
@ AIH CAD SWE Analaghill # (2 Rindan Saq
o Y7 Part 117, GlohatCusf waFF
o Pl ErtdC=d D, 150 B, wi
™ Rl Pl el 13 r % P T 2
Culput
Fandy
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Firmware Architecture

Enable Global
Interrupts. Clear
all LED's

}

Set RAM buffer

}

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

Y

Scan all sensors and update
baseline of each sensor

}

Store RawCount of all sensors in 12C
buffer

s any Capsense
button active?

Store OxFF as default active
button data in 12C buffer

Yes

v

Store active button number in
12C buffer

Get finger position on slider

Is finger present
on slider?

Store 0x00 as default slider
status in 12C buffer

Yes

Store finger position on slider
in 12C buffer

Turn ON Led based on active
sensor number

PERFORM
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Load CY3280_SLM_Projectl.iic file from the Bridge Control Panel, as explained in Bridge Control
Panel on page 17. This file is available in the following location:
<Install_directory>\Cypress\CY3280-24x94\<version>\Firmware\
USB-12CBridgeSoftwareConfig

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. In the first command line, change the sensor ID for which parameter monitoring is required and
click Send to write the sensor ID to the Universal CapSense Controller board. See Figure 5-39
(w050 1 p, where 05 is the 12C slave address, 0 is the address pointer, and 1 is the sensor ID).
See Table 5-2 for a complete list of sensor IDs.

5. Click on the second command line and then click Repeat to read 12C data received from the Uni-
versal CapSense Controller board.

6. Switch to the Chart tab to view the respective wave forms of CapSense parameters; see
Figure 5-40.

Note The character 'w' in Figure 5-2 defines the start of "write data" command. The character 'p'
generates stop condition on the I12C bus and character 'r' defines the start of "read data" command.

Figure 5-39. Command Line View

(% Bridge Control Panel

File  Editor Chart  Execute  Tools  Help
wH M SRR O EER
Editor | Chant | Table | File

w 05 01 p
r 05 @SensorID @dlRawCount @A0RawCount #@1Baseline @0Baseline @1Difference @0Difd

< | >

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

Successfully Connected to Bridge/0000011
USB2IIC Bridge version 1.22

. Power Protocol

: C ted |2C/SPI-USE ters:
[@Heset ] =T ][ Bend ] Send all strings: [] onnecte BRI (@ +5.0M @ 12C
(=] @Hepeat D fle Scan period, ms: i]=

Il 1in [ syntaxiok [ . Connected | [ Pawered | voltage: -
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Table 5-2. Sensor Details

Firmware Labels Sensor Name Sensor ID(HEX)
CSDSWo0 BTNO 0
CSDSwW1 BTN1 1
CSDSW2 BTN2 2
CSDSW3 BTN3 3
CSDsSw4 BTN4 4
CSDSW5 SLDO 5
CSDSW6 SLD1 6
CSDSwW7 SLD2 7
CSDSW8 SLD3 8
CSDSW9 SLD4 9
CSDSwW10 SLD5 A
CSDSw11 SLD6 B
CSDSW12 SLD7 c
CSDSW13 SLD8 D
CSDsw14 SLD9 E
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Figure 5-40. Bridge Control Panel Chart View

Code Examples

B Bridge Control Panel

File — Editor  Chart  Execute  Tools  Help

FEHEERB QL | E

B

Select Al

16200 D
[1 — SenswlD

16130 —— RawCour
—— Baseline

15470 [] — Difference
| I agklnfo

15310 1| ButtonMo

— SliderP!

. [ iderPos
£ | >

15400

15320

15170

15010

14250

1 (%1 Linear

14530 O Log10

B e —— " e o

19480 19300 20120 20440
Flags Chart Quality
fg0 fgl fg2 fg3 fg4 fg5 fg6 f£g7 f£g8 fy9 fgh fyB £gC fgD fgE foF @ High O Nomal
o Connected |2C/5P-USE converters: %
2 ¥ .
[step | T

| 2:10 | Syntax:ok |Ct=20204 Rate=185 smpjs

(" Connected | [ Pawered [ volkage: -

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

green line indicates the Baseline.
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CY3280_24x94 Project2
This project demonstrates the use of CapSense Buttons and linear sliders using CSD technology

Project Description
and CY8C24x94. 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 is implemented in chip level design in

5.3

53.1
This project scans five CapSense buttons and a 10-segment slider using the CSD user module.

PSoC Designer 5.1.
There are five LEDs on 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 I2USB Bridge.
The application starts by executing boot.asm. The boot.asm does the hardware initialization and
invokes the 'main’ function. The main function initializes the EzI2Cs slave and CapSense user mod-

ules. After initialization, the main function enters into a loop, which does the following:

Scans all sensors
m Reads the sensor ID sent by the 12C master
m CSD: The CSD provides capacitance sensing using the switched capacitor technique with a

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:
sigma delta modulator to convert the sensed switching capacitor current to digital code.

m EzI2Cs: The EzI2Cs user module implements an 12C register based slave device.This user mod-
ule does not require any digital or analog PSoC blocks. It is used to transfer all CapSense param-

eters related to a sensor to the PC for monitoring.
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5.3.2 Device Configurations

Figure 5-41. Device Configuration for CY3280_24x94 Project2
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5.33 Firmware Architecture

| Enable Global Interrupt, Clear all LEDs |

'

| Set RAM Buffer |

v

| On Reset store 0 as Sensor id

'

| Start 12C,Start CSD, Initialize Baselines, Set Finger Thresholds |

v

| CapSense Initialization andSetting of finger threshold |

Yes

v

| Scan All sensors ,Update All Baseline, Check if any senor Active
Sensor ID=0

bSensorID<CSD_
ButtonCount

| Store all the Raw count value for button into 12C buffer | NO

| Increment the CSD_Button value |
]

L2

GensorlD=CSD_Button Count >

bSensorlD<CSD_

Total Sensor Count

Yes

| Store all the Raw count value for button into 12C buffer | NO

v

| Increment the CSD_Button value |

l

Any of the Sensor
id is Active

NO _’I Store NO FINGER as default data

Yes

Store it in the 12C buffer |

A
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No Slider position is
activated

YES

! NO

Store Value 0 as Default

>

Slider position

is active at ed

YES

v

Get the finger position

v

Get the Centriod position and store it in 12C buffer

Turn on LEDO [¢— - bSensor Status

s—— NO —»
| 20x01 Turn off LED O

bSensor Status NO T
<« — —3 Turnoff LED 1
Turn on LED1 YES 20x02
bSensor Status NO

—» Turn off LED 2

Turn on LED2 YES

&0xN4

bSensor Status

NO )
20x08 Turn off LED 3

Turn on LED3 YES

bSensor Status
0v10

!

Check for Button Status

Turnon LED4 |« YES NO —» Turnoff LED 4
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Verify Output

Load CY3280_SLM_Project2.iic file from the Bridge Control Panel as explained in Bridge Control
Panel on page 17. This file is available in the following location:
<Installed_directory>\Cypress\CY3280-24x94\<version>\Firmware\
USB-12CBridgeSoftwareConfig

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 on 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 the respective waveforms of CapSense parameters. See
Figure 5-43.

Note The character 'r" in Figure 5-42 defines the start of "read data” command.

Figure 5-42. Command Line View

122 Bridge Control Panel
Ele  Edtor  Chat  Execute  Jook  Help
FEE SR CE BERE

Editor | Chaet | Tabls | File
r 04 4150 A0S0 @151 @051 A1S2 A0S2 A1S3 (0S3 1S4 A0S5S4 @155 G055 A1S6 GO0S6 OLf

£ *

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

Successfully Connected to Bridge /0000011
USBEZIIC Bridge version 1.22

; 1 Protocol
- Send all strings: [] Connected I2C/SF1LUSE conveters E @) B0V L
e =) |20
(Dres [ Fetie | Peerd ] o) e Rl e 000011 6 25 e
= Wrepeat | droRe | o0 eidme[ 03
11 [ Symtaxcok | | Connected || Powersd | okage: -
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Figure 5-43. Bridge Control Panel Chart View

LF Bridge Control Panel

Code Examples

File  Editer  Chart Execute  Tools  Help
ST LY s
| Editor | Chart | Table | File |
T i e Y e i K e A e e g | Select All
PRI =T SNt Y e e e T Vet T e A Wt CE—
TRV T T R e i o e o o ML Ty L VY T W WY i v EY e [v] — 51
[¢/] —s2
| =—50
28600 ol cd
[v] 55
7] — 56
20480 Lv] 37
] — 58
@ 53
|v¥| — b0
15360 [¥] — b1
[¥] — b2
/] — b3
(7] — ba
10z [v] —— ButtorMa
|¥| —— SliderPos
120 (&) Linear
) Logll
0 |||I||||||||||III||||||||||||||||||||||III||||||||||||||||||IIII||E:ntS
3080
Flags Chart Quality
fgd £yl £fyg2 £fyg3 £fyd4 £y5 £fy6 £g7 £9g8 £9g9 £fgh £fgB £gC £gDb £ygE L£gF @ High O Nomal
= . o
o i =
Scan period, ms: [ L @
|17 [swntax: ok [Ck=3084 Rate=123 smp/s | Conmected | Powered  valage:-

Note The brown line in the figure represents the axis.
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Schematic
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Board Layout
PDCR-9434 (Top)
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A.2.3 PDCR-9434 Layer 3
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A.25 PDCR-9434 Primary Layer
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A.2.6 PDCR-9434 Secondary Layer
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Item | Qty Reference Part Manufacturer Manuf. Part# ROHS g:it,))
1 1 24x94 PCB Rev02 Cypress PDCR-99434 Rev02 Y N
Semiconductor
Murata
2 2 |cic2 CAP CER 10UF 16V X5R 0805 Electronics North | GRM21BR61C106KEL5L |Y Y
America
3 1 |c3 CAP 0.01UF 50V CERAMIC X7R 0805 |Panasonic - ECG |ECJ-2VB1H103K Y Y
4 1 |cs CAP 330PF 100V CERAMIC X7R 0603 |Panasonic - ECG |ECJ-1VB2A331K Y Y
5 4 |ce,cs,co,c10 CAP 10UF 16V TANTALUM 10% 3216 | AVX TAJAL06K016R Y Y
6 2 |crcu CAP 10000PF 16V CERAMIC 0402 SMD |Panasonic - ECG |ECJ-0EB1C103K Y Y
7 1 |ci2 CAP .1UF 16V CERAMIC Y5V 0402 Panasonic - ECG | ECJ-0EF1C104Z Y Y
8 2 |pb1,D2 LED RED Clear 0805 SMD LITE-ON Inc LTST-C170CKT Y Y
9 |4 |p3,p4D5D6 DIODE SCHOTTKY 0.5A 20V SOD-123 | Fairchild MBRO520L vy
Semiconductor
10 |2 314 CONN HEADER VERT 3POS .100 30AU ?:\("EOD'V'S'O" of |g7220-3 Y Y
1 |1 Jis3 CONN HEADER 5POS 0.1 VERT KEYED | Molex 22-23-2051 Y Y
2 |1 |5 Sgg‘” 2IMM PWRIACKRT ANGLE | g irchcraft RAPC722X Y Y
= CONN USB MINI AB SMT RIGHT Tvco 1734035-2 v v
ANGLE
CONN RJ45 8-8 MOD JACK UNSHIELD |AMP Division of
14 |1 |;,2 RIGHT ANGLE TvCo 5557785-1 Y N
15 |2 |p2pP3 CONN FMALE 44POS DL .1" R/A GoLD |Sulins PPPC222LJBN-RC Y N
Electronics Corp.
R1,R2,R3,R6,R9,R1
0,R11,R12,R14,R16,
R17,R18,R19,R22,R
23,R24,R25,R26,R2
7,R28,R29,R30,R31,
R32,R33,R34,R35,R Yageo
16 (51 |35Ra7 Ras Rao Ra |RES 560 OHM 1/16W 5% 0402 SMD Corporation RC0402JR-07560RL Y Y
0,R41,R42,R43,R44,
R45,R46,R48,R49,R
50,R51,R52,R54,R5
5,R60,R63,R65,R66,
R68,R70
17 |4 |R4,R7,R53 RES 100 OHM 1/16W 5% 0402 SMD Rohm MCRO1MZPJ101 Y Y
18 R47 RES 1.5k OHM 1/16W 5% 0402 SMD | Panasonic - ECG | ERJ-2GEJ152X Y Y
19 |1 |RrR13 RES 7.5K OHM 1/8W 5% 0805 SMD Panasonic - ECG | ERJ-6GEYJ752V Y Y
20 |4 |R56,R62,R64,R67 |RES 47 OHM 1/16W 5% 0402 SMD Panasonic - ECG |ERJ-2GEJ470X Y Y
21 |2 |R57,R58 RES 56k OHM 1/16W 5% 0805 SMD Panasonic - ECG | ERJ-6GEYJ563V Y Y
22 |2 |re9,R71 RES 24 OHM 1/16W 5% 0603 SMD Panasonic - ECG | ERJ-3GEYJ240V Y Y
23 |4 |R72R73R74,R76 |RES 1.0K OHM 1/16W 5% 0402 SMD | 2980 RC0402JR-071KL Y Y
Corporation
24 |2 |R77,R78 RES 1K OHM 1/10W 5% 0805 SMD Panasonic - ECG | ERJ-6GEYJ102V Y Y
25 |1 |Rs1 RES 8.87K OHM 1/16W 1% 0402 SMD | Panasonic - ECG | ERJ-2RKF8871X Y Y
26 |4 |R83,R84,R85R86 |RESZERO OHM 1/16W 0402 SMD Panasonic - ECG | ERJ-2GEOR0OX Y Y
27 |2 |Rrs7,rR89 RES 100K OHM 1/16W 5% 0402 SMD | Panasonic - ECG | ERJ-2GEJ104X Y Y
28 |1 |RrRoo RES 1.0K OHM 1/16W 5% 0402 SMD  |Phycomp USA Inc |9C1A04021001JLHF3  |Y Y
TEST POINT 43 HOLE 65 PLATED Keystone
29 1 TP2 ORANGE Electronics 5003 Y Y
30 |5 |TPLTPATPETPIO. | 1eor poiNT 43 HOLE 65 PLATED RED |KeYstone 5000 Y Y
TP12 Electronics
TEST POINT 43 HOLE 65 PLATED Keystone
31 |3 |TP7,TP14,TP15 BLACK Elotronies 5001 Y Y
2 |1 o IC, 68 QFN PSoC MIXED-SIGNAL Cypress CY8C24094-24LT] v N

ARRAY OCD

Semiconductor
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Item | Qty Reference Part Manufacturer Manuf. Part# ROHS g:i[');
33 |1 |u3 IC REG LDO 1.5A ADJ VOLT TO263-5 | National LP3875ES-ADJ/NOPB  |Y N
: Semiconductor
34 |1 |us IC DGTL POT SPI 10K 10-MSOP mamg Devices | \p5161BRMZ10 Y N
National
35 |1 |us IC REG 5.0V 800MA LDO SOT-223 ) LM1117MPX-5.0 Y Y
Semiconductor
Do Not Populate
3 |2 |R82,Rs8 RES NO LOAD 0805 SMD NA NA Y Y
37 |1 |R75 RES 1.37K OHM 1/8W 5% 0805 SMD | Panasonic - ECG |ERJ-6ENF1371V Y Y
38 (1 |R79 POT 5K CARBON LAYDOWN (103) Panasonic - ECG |EVN-D8AA03B53 Y Y
39 (1 |Rso RES 1.07K OHM 1/8W 5% 0805 SMD | Panasonic - ECG |ERJ-6ENF1071V Y Y
0,
w0 |1 |rR21 g,\EASD CHIP 0.0 OHM 1/10W 5% 0805 |52 60nic-ECG | ERI-6GEYOROOV Y Y
s |1 |2 CONN HEADER VERT 6POS .100 TIN | Molex/Waldom 1, »g 4460 Y Y
Electronics
42 |4 |TP3,TP5,TP9,TP11 |TEST POINT 43 HOLE 65 PLATED RED frgxlsct:“e Elec- 15000 Y Y
TEST POINT 43 HOLE 65 PLATED Keystone Elec-
43 |1 |TP13 BLACK ey 5001 Y Y
4 |1 |u2 IC DGTL POT SPI 50K 10-MSOP mamg Devices | A\p5161BRMZ50 Y N
45 (1 |ca CAPACITOR 1.0UF/16V TEH SER SMD |Panasonic - ECG |ECS-H1CY105R Y Y
46 |1 |BH1 BATTERY HOLDER 9V Female PC MT | Keystone 594 Y Y
Electronics
47 |1 |BH2 BATTERY HOLDER 9V Male PC MT Keystone 593 Y Y
Electronics
CONN REC .100 14POS for LCM- ]
48 |1 |pa S01602DTRIA3 3M Electronics | 929850-01-14-10 Y Y
49 R59,R61 RES 56k OHM 1/16W 5% 0805 SMD Panasonic - ECG | ERJ-6GEYJ563V Y Y
50 |4 |R5,R8,R15,R20 RES 560 OHM 1/16W 5% 0402 SMD Panasonic - ECG | ERJ-2GEOR00X Y Y
51 TPS TEST PAD 30 SMT (Copper) NA NA Y Y
Special Jumper Installation Instructions
52 1 Install jumper across pins 2 and 3 of J1 Sullins . STCO02SYAN Y Y
Electronics Corp.
53 2 Install jumper across pins 1 and 2 of J4 Sullins . STCO2SYAN Y Y
Electronics Corp.
Install On Bottom of PCB As Close To Corners As Possible
54 |4 |n/a BUMPER CLEAR.370X.19" CYLINDER |Richco Plastic Co |RBS-35 |Y |Y
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