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Copyrights

© Cypress Semiconductor Corporation, 2011. The information contained herein is subject to change without notice. Cypress
Semiconductor Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress
product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor
intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an express
written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical components in
life-support systems, where a malfunction or failure may reasonably be expected to result in significant injury to the user. The
inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such use,
and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress), and is protected
by, and subject to worldwide patent protection (United States and foreign), United States copyright laws, and international
treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify,
create derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating
custom software and/or firmware 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 Source Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS
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.

PSoC® and CapSense® are registered trademarks and PSoC Designer™ is a trademark of Cypress Semiconductor Corp. Al
other trademarks or registered trademarks referenced herein are property of the respective corporations.

Flash Code Protection

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

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly
evolving. We at Cypress are committed to continuously improving the code protection features of our products.
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Thank you for your interest in the CY3235 CapSense® Proximity Detection Demonstration Kit. The
CY3235-ProxDet kit showcases the proximity sensing capability of CY8C21x34 CapSense Control-
ler family of devices. The kit is designed for easy prototyping of a proximity sensor using CapSense
technology. A supporting hardware called 12C-to-USB Bridge is also included in the kit for data
acquisition and tuning of the CapSense Controller. This bridge connects to the CY3235-ProxDet
board via the 12C interface and to the PC via a USB interface. The kit is configured with the
Example_CY3235 CSD_Prox_Detector code example when shipped.

1.1 Kit Contents

The CY3235-ProxDet Kit contains:

m Proximity detection demo board with sensing wire
m CY3240-12USB Bridge board

USB A to Mini B cable (3 feet)

Supporting software CD

CY3235-ProxDet quick start guide

Free sample silicon (CY8C24894)

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

1.1.1 Prerequisites
CY3217-MiniProgl Programmer

The CY3217-MiniProgl programmer is required to program the PSoC® device and is available for
purchase separately at http://www.cypress.com/CY3217-MiniProgl. The MiniProg provides the abil-
ity to program any Cypress PSoC device 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 the PSoC Programmer software to program (this free
software can either be launched from within PSoC Designer or run as a standalone program). PSoC
Programmer software can be downloaded from http://www.cypress.com/?rID=38050.

1.1.2 CY3240-12USB Bridge

The 12USB Bridge allows to test and tune the CapSense module in PSoC by bridging the PC's USB
port to 12C. Populated with the CY8C24894 PSoC device, I2USB Bridge can be connected through
ISSP pins (connector J1) on the proximity detection board.
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PSoC Designer

PSoC Designer is the PSoC integrated development environment (IDE) that you can use to custom-
ize your PSoC application firmware. The latest PSoC Designer has many new features, bug fixes,
and support for new PSoC devices.

PSoC Programmer

The PSoC Programmer software tool offers a simple and user friendly GUI that connects to the pro-
gramming hardware for downloading hex files into the flash memory of a PSoC device.

Bridge Control Panel

The Bridge Control Panel is used with the CY3240-12USB Bridge to enable communication with 12C
slave devices (here with the CY3235-ProxDet kit). This software is used to configure 12C slave
devices as well as acquire and chart the data received from I12C slave devices. The Bridge Control
Panel helps in optimizing, debugging, and tuning the target devices.

Additional Learning Resources

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

m CY8C21x34.pdf - This is the PSoC CY8C21x34 data sheet, which contains pin descriptions and
other important specifications of this device - http://www.cypress.com/?rID=3345

m CY8C24x94.pdf - This is the PSoC CY8C24x94 data sheet, which contains pin discriptions and
other important specifications of this device - http://www.cypress.com/?rID=3371
CY3235_ProxDet_Layout.zip - http://www.cypress.com/go/cy3235-proxdet
CY335_ProxDet_Schematic.pdf - http://www.cypress.com/go/cy3235-proxdet
MiniProg Guide e-Book.pdf (MiniProg users guide and code examples) - This document
describes the features and usage of MiniProg device - http://www.cypress.com/?rID=3412

m PSoC Designer Training - This is a web-based course that provides an overview of PSoC and its
design tools. It is the first of a multi-part series of modules designed to provide you with the nec-
essary training to enable you to quickly take advantage of PSoC Technology, develop your
embedded applications and get to market fast - http://www.cypress.com/psoctraining
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Document History

Revision PDFé:;:aeatlon %rrlg:ng Description of Change
*x 03/14/11 ARVM Initial version of kit guide
*A 06/06/11 ARVM Updated schematic
*B 10/14/11 SRVS Updated title. Minor content updates

Documentation Conventions

Table 1-1. Document Conventions for Guides

Convention

Usage

Courier New

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

Italics

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

[Bracketed, Bold]

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

File > Open

Represents menu paths:
File > Open > New Project

Bold

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

Times New Roman

Displays an equation:
2+2=4

Text in gray boxes

Describes cautions or unigue functionality of the product.
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This chapter describes how to install and configure PSoC Designer 5.1.

2.1 Installation

To install PSoC Designer 5.1, follow these steps:
1. Download the PSoC Designer installer file from http://www.cypress.com/?id=2522.
2. Extract the setup file and execute it to start the installation.

3. The InstallShield Wizard screen appears. The default location for setup is shown on the
InstallShield Wizard screen. You can change the location for setup using Change, as shown in
Figure 2-1.

4. Click Next to launch the PSoC Designer installer.
Figure 2-1. InstallShield Wizard

-,

PSoC Designer - InstallShield Wizard

Welcome to the InstallShield Wizard for PSoC
Designer

The Installs higld wWizard will install PSaC Designer an wour
computer. To continue, click Mest,

Select falder where setup will inztall files.

G Inztall PSol Degigrer ta:
C:WProgram Files\Cypress

| Mest> |[ Canizel ]

5. On the Product Installation Overview screen, select the installation type that best suits your
requirement. The drop-down menu has three options - Typical, Complete, and Custom, as
shown in Figure 2-2.

6. Click Next.
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Figure 2-2. Installation Type Options

P/ Cypress

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

Chooze the type of installation
Product:
PSol Designer 5.1
Installation Type:
Typical I W

Installz the most common features of PSoC
Diesigner

The following products need to be installed manually
Adobe Feader

= Cyinstaller for PSoC Designer @

(oo ) o=

l"

PERFORM

The License Agreement screen appears. Read the agreement and click on | accept the terms in

license agreement.
Click Next.

Figure 2-3. License Agreement

< Cylnstaller for PSoC Designer @

License Agreement
You must read and accept the license before vou install the software

License Agreement

_..._..|.._
48

BT B3

CYPRESS END USER LICENSE
AGREEMENT

PLEASE READ THIS END USER LICENSE AGREEMENT ("Agreement”) CAREFULLY BEFORE
DOWNLOADING, INSTALLING, OR USING THIS SOFTWARE AND ACCOMPANYING
DOCUMENTATION ("Software”). BY DOWNLOADING, INSTALLING, OR USING THE
SOFTWARE, YOU ARF AGREFING TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT
AGEREE TO ALL OF THE TEEMS OF THIS AGREEMENT, PROMPTLY RETURN AND DO NOT USE
THE SOFTWARE. IF YOU HAVE PURCHASED THE SOFTWARE, YOUR RIGHT TO RETURN THE
SOFTWARE EXPIRES 30 DAYS AFTER YOUR PURCHASE AND APPLIES ONLY TO THE
ORIGINAL PURCHASER.

3

(73 | accept the terms in license agreement

(%) | do hiot accept the terms in license agreement
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9. When the installation begins, a list of all packages appears on the Installation Page. A green
checkmark appears next to every package that is downloaded and installed, as shown in
Figure 2-4.

10.Wait until all the packages are downloaded and installed successfully.
Figure 2-4. Installation Page

- Cylnstaller for PSoC Designer

Installation Page
Please wait while setup installs/configures PS ol Designer on your computer

Downloading
4 PSoCDesigner_CoreS.1.2101.0
4 PSoCDesigner_ContentS.1.2101.0
e PSoCDesigner_Doch.1.2101.0 |
Installing E
PSaC Designer 5.1 Core [2101) Learn from the experts.
PSoC Designer 5.1 Content [2101)

isit www.cypress.com/go/trainin
PSoC Designer 5.1 Documentation (2101 e : ae o

for the latest | * weebinars and workshops

Gra PRESS

ol | B

Statuz

[q'»i'é l

11. Click Finish to complete the PSoC Designer installation.
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Figure 2-5. Installation Complete

% Cylnstaller for PSoC Designer

After software installation, verify your installation and setup by opening PSoC Designer,
PSoC Programmer, and Bridge Control Panel with the kit board attached over MiniProg and 12USB
Bridge.
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2.2 PSoC Designer

1.

2.
project.

Figure 2-6. PSoC Designer Interconnect View

Datasheet

Workspace Explorer

Menus Toolbar

Global Resources

% ASM_ Example_ADC_UART_L CD - PSot: Designer 5.

Getting Started

Click Start > Programs > Cypress > PSoC Designer 5.1 > PSoC Designer 5.1.
Click File > Create New Project, to create new project; click File > Open to work with an existing

Resource Meter

Digtsl Blocks Total 16 Usad: s

(T —

dnalog Blocks Total 12 Used
(1T
Rt Tatak 2048 Usad 25

PSoCT Block: |1

RO Totak 22768 Used: 1401

Diecimator Totat 1 Used 0

12C Condraller Taotal 1 Uszed: 0

W

2

“ 5 .
Gobal Resouroes - ..« 2 X Warkspacs Ekplo
Power 5 5.0¢ / 2AHHz & o Waikspace WSM_Exampie_al]
CPU_CH Sye0ik/8 | = [ ASM_Example_ADE_U|
30K Se Intemel = B ASM_Example_ADC_|
PLL_Mr Dizale B [ Loadable Conliguy S
Sheap, T 512 Ha 5 By =m_evample | 12-Bit Incremental
Whl=y & L EelaEl ADC Data Sheet
WYL=l e X O o1 Patht
VL3 Sou Spslik/1 3 | Resources
e e ! W UsRT 1
Power Selling | Voo / T A3M_Exampls_aDC L
Selecls the nominal operation k ~
viltage and System Clack [ £ A5M_Example ADCY Digital Analc
[SpsCk) soupce, from whish . o o e T
:« CYBC2NZT/Z42T0m, 2 ]
Perameters - ADCL., » B X B CVBC2IN33,
Home  ADCINCIZ 1 = 0 CYBCLEDOANRME,
m | ———— CYBL28u4E,
CYBC2Ew43,
ClockPhas Mem 3 : L] crecamaz
TR Cloc WC1 | [ser Modules =3 X orwusesssr 0 ]
It ACBOT - =i | L] User Modudes
CHT Cloc{VC1 - N iy e e See ANZZID ADC Selection
: = B £3 Analog Comm Guide for ather conveners
Mame 1 = S 8 @ Courters
Incicates the name: wsed ha = = = - - DACs
oy iz Ulzss Moduls irst.. s j Dagiel Comm Featuqes and
& O Fiters Overview
Finout - asm_ecam... w 8 X & [ Gersic
POI]  Poit_0 0, StdCFs # Legacy « 12-bit resolution, 2's
E Pl VR, Anakeginpu iz {3 Misc Dighal complemeant
@ POZ)  Pol 02, SidCH i [ MUz o Sample rate from 7.8
@ PO[I)  Poit 03, SicCr ® (3 Pretocoks 5ps 1o 480 5ps
PO4]  Pol_0_4. StdCF L0 P/ « Input range AGHND =/
PO[E]  Poi_0_5, StacF & [ Fandon Seg V.
POIE]  Pail_0_6, S1dCk w4 RF Ret
@ POfT]  Peil0 7, St & 1 Tempesatue o Pravides normal mode
B PO Poil 10, SidCF & 3 Timers rejection of high
B Filf] f Par_1_1. S v | &
Ready

User Module Catalog

Pinout Info Chip Editor View

3. To experiment with the code examples, go to Code Examples on page 27.

Note For more details on PSoC Designer, go to PSoC Designer IDE Guide at the following location:
<InstallDirectory>:\Program Files\Cypress\PSoC Designer\<version>\Documen

tation.
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PSoC Programmer

1. Click Start > Programs > Cypress > PSoC Programmer 3.12 > PSoC Programmer 3.12.
2. Select MiniProg from the port selection, as shown in Figure 2-7.
3. Use the Power button to power up the kit before programming the code on to the chip.

Figure 2-7. PSoC Programmer Window

5163
|§ PSoC Programmer File Load L._JEJM
e d Program
File  Vigw On‘t\on Help Pant
£ S [N 1%
E - = ‘*1' Ll L
| Port Selection b | Programmer | Uiliies | JTAG
&) MINIProg /08215B0C3314 || - Programming Parameters
File FPath: E:Briza_Cwpress1\DatalCr321 0-PS0OCEVALT FirmwareldShd_Example_LED LogictdSkd_Example_LED_Logic.hex
Programmer. MINIProg1/0821580C3314
Pragramming Mode: ) Reset (&) Power Cycle Power Detect
Werification: & on O off Connector; 5p 10p
5 AutoDetect; B
Deioa Fami futoDetection; ® on O o Clock Speed
29455 - 'v. Programmer Characteristics Status
Protcol.  J7aG  GwD @ I§5P  fpp || ExecutionTime: 650 seconds
D Powwer Status:
== Yoltaoe @ sov o azv 25y rav || o Dl
CYRC2MEE-24PH v Folusag N,
Actions Results |
Power On at 1:14:10 PN MINIProgl/08215B0C331L
Program Finished at
1:11:05 FH
Programming Succeeded
Doing Checksum
Doing Protect
Verify Succeeded
Verify Starting
Programming Succesded
Programming Starting
Erase Succeeded
Device 3et to
CYBC29466-24PXI at 32768 FLASH bytes
1:10:00 PM
Device Family set to
Z9x66 at 1:10:00 PH
Intomatically Detected Device: CYSCZ9466-24PXI o
For Help, press F1 | I PASS Powered Connected

Click File Load button to load 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.
Close PSoC Programmer.

N o o s

Note For more details on PSoC Programmer, see the user guide at the following location:
<InstallDirectory>:\Program Files\Cypress\Programmer\<version>\Documents.

Bridge Control Panel

1. Click Start > All Programs > Cypress > Bridge Control Panel 1.2 > Bridge Control Panel 1.2.
2. Select an I2C-USB bridge and connect to it in the Connected 12C-USB Converters window.

3. Power the selected slave device to 5 V or 3.3 V using Power Supply Control and Toggle Power
buttons.

4. Click the List button to view the 12C address of the slave device connected to the 12C-USB
Bridge. The address is listed in the Results window.

5. Write the 12C commands to be sent to the slave device in the Commands window.
6. Click Send to send an 12C command once; click Repeat to send the command repeatedly.
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7. Define the variable name and type in the Variable Settings window. Then, assign the data bytes
read from the slave device to variables in the Commands window.

8. Click the Variable Settings option from the Chart menu, click Load, navigate to and open a *.ini
file to load a saved variable settings file.

9. Click Open File from the File menu, navigate to and open a *.iic file to load a saved commands
file. The iic file contents appear in the command window of the Bridge Control Panel as high-
lighted in Figure 2-8.

10.Repeat an 12C read command in which the read data is assigned to variables; click on the Chart
tab to see a graph of the read data.

Figure 2-8. Selecting Bridge

I_j Bridge Control Panel.

File  Edtor Chart Execute Tools  Help
E8E LR L BEEE

fEdior | Chait | Table | File

Tools Buttons

Tabs

w050 1p
: > Command
r 05 @SensorID (1RawCount @0RawCount €1lBaseline (0Baseline @lDifference @0Difference " Etirg
Commands
This is & commards window - Uiser must enter command here Window

Opening Port
successfully Connected to Bridge/0000011
USB2ITIC Bridge version 1.22

Results
Window
S Pratocol
= Send allstings: ] Connected [2C/SPI-USB converters: L i
(@rew [ P | Boerd O [ 8 | (?3 o ! il Power Supply

p ] ontrol

= | Whepsat | Erotie | Sompeiodms | 03| o)

[ 11 | syntax:ok | voltage: -

Transfer Control List of Connected Status Bar
Buttons Bridges

Note For more details on the Bridge Control Panel, go to the 12USB Bridge Help Topics from the
Bridge Control Panel menu bar.

2.5 Install Hardware

No hardware installation is required for this kit.
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3.1 Introduction

The CY3235-ProxDet board can be connected to I2USB bridge board via the ISSP connector. The
kit requires PSoC Designer for firmware development, PSoC Programmer for programming, and
Bridge Control Panel to test and tune the CapSense parameters.

3.2 Hardware Requirements

CY3235-ProxDet board (PSoC Device ID: CY8C21434-24LFXI)
MiniProg programmer
CY3240-12USB Bridge
USB A to Mini-B cable

3.3 Programming Device
The CY3235-ProxDet board is programmed using a CY3217-MiniProg.

Figure 3-1. MiniProg Connected to Controller
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Connect the MiniProg to your computer using a USB cable (A to Mini B). Then, connect the Mini-
Prog to the proximity detector board's ISSP connector (J1).

Program the code example hex file on to the CY3235-ProxDet board using the MiniProg. The hex
file is available in the Example_CY3235_CSD_Prox_Detector.zip, which can be downloaded
from http://www.cypress.com/go/cy3235-proxdet.

While programming is in progress, the target power LED on the MiniProg is on, as marked in
Figure 3-1.

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

Bridge Control Panel

I2USB Bridge is used to get the CapSense data from the controller board. CapSense data of a
sensor includes RawCount, Difference count, Baseline, and On/Off status of sensor. This data can
be viewed as a live chart using the Bridge Control Panel software. Follow these steps to use Bridge
Control Panel with the CY3235-ProxDet board.

Figure 3-2. 12USB Bridge Connected to Controller
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Open the Bridge Control Panel.

Note PSoC Designer and PSoC Programmer must be closed before opening the Bridge Control
Panel.

Connect an 12USB Bridge to the ISSP connector J1 of CY3235-ProxDet board, as shown in
Figure 3-2.

Connect the I2USB Bridge to your computer through an USB cable.

In Bridge Control Panel, the I2USB Bridge ID appears in the Port Selection window. Click on the
ID to connect to it.

Select Variable Settings option from the Chart menu; click Load, navigate to and open the Prox-
Det.ini file and click OK.

Note The I2C configuration files, I2USB_Bridge ConfigFiles.zip can be downloaded from
http://www.cypress.com/?rID=3422

Click Open File from File menu, navigate to and open the ProxDet.iic file.

Select +5V in the Power Settings box.

Click on Toggle Power to power the 12USB Bridge, LED (red) D1 glows, as shown in Figure 3-2.
Click on the List button to identify the 12C slave address (7-bit address = 0x04).

10.Send the commands in the Editor pane to the controller by pressing the enter key or by clicking

on the Send button.
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Figure 3-3. Bridge Control Panel Editor View
Bridge Control Panel ™[=17< )

File  Editor  Chart  Execute  Tools  Help

F 04 @1RawCount EB0RawCount El1Baseline @0Baseline (F1DiffCount FO0DiffCount @Status)

IIC file contents

11.Click on Repeat to get CapSense data continuously from the controller.

12.Move your hand near the sensing wire of proximity detector board and observe that the LED (D1)
glows when the hand is within the detection range of the sensor, see Figure 3-4.

Figure 3-4. LED Glowing on Activation of Proximity Sensor

13.Switch to Chart view by clicking on the Chart tab, as shown in Figure 3-5. View the respective
CapSense data waveforms.
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15.Click the Stop button to stop scanning.

Figure 3-5. Bridge Control Panel Chart View
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g‘IBridge Control Panel E]@
File  Editor Chart  Execute  Tools  Help
@8NS R R E e EE
| Editor |(Chart ) Table | File
[] Select &l
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—— Baseline
Ha ] — DiffCount
[ — Status
11270 l <| i i
11250 ) \
11230 "_Af \
11210 /I'P ‘I
11190 ﬁ{ ‘
1170 / \
11160 / /\
11130
/ / \ &) Linear
11110 ¥ O Logl0
I T i e _r—-T/:/ e RS e e B 1 cnts
370 010 2650 3200 3030
Flags Chart Quality
gf0 ofl yf2? of3 ofd 9f5 of6 of7 of8 of9 ofA ofB ofC ofD ofE ofF O Hh  ® Noimal
. Power Fratocol
™ Send all strings: Connected I2C/SPI-USE converters:
’ ) Fieset ]Eﬁ:;List ] ﬁSend ] as: L] e = : @ 450 & |12C
. Repeat count: 013 | Bridge/0000011 O 3 cp|
[=fstop M’ 0 fle Scan period, ms: 1] ‘2 ’
[ 1:81 | Syntax: oKk |Ct=4367 Rate=193 smp|s | Commected | Powered  voltage: -

checkbox.

14.To the right of the Chart view, select the required variables to view, by clicking the corresponding

16.Click the Table tab to view the demonstration board variable values, as shown in Figure 3-6.
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Figure 3-6. Bridge Control Panel Table View

Kit Operation

Bridge Control Panel =Joed
File  Editor Chart Execute Tools  Help
e
# | RawCount | Baseline | DiffCoumnt | Statuz [
449 11082 11081 0 1]
480 11084 11081 0 0
451 11084 11081 1] 1]
452 11084 11081 1] 1]
453 11084 11081 0 0
454 11084 11081 1] 1]
455 11083 11081 1] 1]
456 11083 11081 0 0
457 11083 11081 1] 1]
458 11083 11081 1] 1]
453 11083 11081 0 0
460 11083 11081 1] 1]
461 11083 11081 1] 1]
462 11083 11081 1] 1]
463 11083 11081 0 0
464 11083 11081 1] 1]
465 11083 11081 1] 1]
466 11083 11081 0 0
467 11083 11081 1] 1] ;
ACD 11007 19009 0 0 b
. Power- Frotocol
[ ) Reset JL}:List ]@Send ] ::::;"CS;::?S: ’|:|—D—{§ Eonne'cted I2C/SPI-USE converters: E . % :gg ® !2;
[ml5ton | feRepeat | 2o file AR e ":D@-] 2Ry ]
+1.8y
ﬂ 1081 | Syntax:oK |ct=4367 Rate=193smpjs | Connected | Powered | voltage: -
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4.1 System Block Diagram

The CY3235-ProxDet board has the following sections:
PSoC CY8C21434-24 LFXI

ISSP/I12C header

CMOD and Rb

Proximity sensor

Indicator LED

Figure 4-1. System Block Diagram

Proximity Sensor

Power Supply and <
I2C Lines CY8C21434

ISSP/ 12C Header

— Indicator LED

Cmod and
Rb

4.2 Functional Description

CY3235-ProxDet board includes PSoC CY8C21434, proximity sensor, indicator LED, and ISSP/12C
connector. Figure 4-2 shows the functional hardware components on the CY3235-ProxDet board.
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Figure 4-2. CY3235-ProxDet Functional Components

CY8C21434-24LFXI

ISSP/12C
Header

Proximity
Sensing Wire LED

4.2.1 PSoC CY8C21434-24LFXI

The PSoC CY8C21434 is initially factory programmed as a CapSense Controller with the control cir-
cuitry to work with the CY3235-ProxDet kit. CY8C21434 along with CSD technology demonstrates
proximity sensing. The mapping of PSoC pins is listed in 4.2.1.1 Pin Description of CY8C21434-
24LFXI.

PSoC CY8C21434 is programmed through ISSP using a MiniProg and the data acquisition and
checking of the output is done using the 12USB Bridge.

Figure 4-3. Schematic View of PSoC CY8C21434
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———1xrEs > :
po o |24 Rin K TP1 o TP-43R
PO_1 H—
- 25
SoA PSP
-sH— P1_0 PO_3
SCL o o1 26—
—iapip PO_5 [—a0— e
—10p13 PO 6 [2L— ¢ aap
—Epig Po_7 22—
P15
~—181piTe
—E Py o
R3 P2_1 - !
Rb: po_p 2l — LED Green
Q2K 184 p3 0 P23 % N
— P31 P2 4 22— \'
P03 —18 1 pao P25 [i— r
. —68 1 p33 P2 6 23—
cs5 P27 [F— =
I 1 w ) =
mod —”— [T R
“ 0.1 uFd o=
CYBC21434 MLF32
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4211 Pin Description of CY8C21434-24LFXI

Pin No. Name Description Connected to
1 PO[1] |GPIO NC
2 P2[7] |GPIO NC
3 P2[5] |GPIO NC
4 P2[3] |GPIO NC
5 P2[1] |GPIO NC
6 P3[3] |GPIO NC
7 P3[1] |GPIO NC
8 P1[7] |GPIO NC
9 P1[5] Bleed resistor (Rb) pin R3 (Rb)
10 P1[3] |GPIO NC
11 P1[1] |ISSP CLK, I2C SCL Jl
12 Vss Ground connection
13 P1[0] |ISSP DATA, 12C SDA J1i
14 P1[2] |GPIO NC
15 P1[4] |GPIO NC
16 P1[6] |GPIO NC
17 XRES | Active high external reset with internal pull down J1
18 P3[0] |GPIO NC
19 P3[2] |GPIO NC
20 P2[0] |GPIO NC
21 P2[2] |GPIO NC
22 P2[4] |GPIO NC
23 P2[6] |GPIO NC
24 PO[0] Proximity sensor pin TP1
25 PO[2] LED (green) D1
26 PO[4] |GPIO NC
27 PO[6] |GPIO NC
28 Vdd Supply voltage
29 PO[7] |GPIO NC
30 PO[5] |GPIO NC
31 PO[3] Integrating capacitor (Cmod) pin C5 (Cmod)
32 Vss Ground connection
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4.2.2 ISSP/I2C Connector

In-system serial programmer (ISSP) is used to program the device using the MiniProg programmer
and the USB cable. MiniProg can be plugged into the ISSP header J1.

The ISSP header J1 is also used to connect the I2USB Bridge for communication between the PC
and the controller board. The pin mapping for the ISSP connector is shown in the following figure.

Figure 4-4. Schematic View of ISSP Connector

! - L

1 VDD

g XRES

4 scL

5 SDA
5 PIN HDR
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The code example is available at http://www.cypress.com/go/cy3235-proxdet.

5.1 Example CY3235 CSD_PROX_ Detector Project

5.1.1 Project Description

This project demonstrates CapSense proximity sensing by using a conducting wire as the sensor,
PSoC device for detection, and LED for status indication. 12C communication is implemented in the
PSoC device to monitor CapSense data of the proximity sensor. This includes raw counts, baseline,
difference counts, and on/off status. The following user modules are used in this example.

User Module Hardware Resource allocation
CsSD 3 digital blocks and 3 analog blocks
Ezl2Cs Dedicated 12C block. Does not use any digital or analog block
LED Software implementation. Does not use any digital or analog block

The functionality of each user module is briefly explained here.

CSD: This user module measures capacitance and converts it into digital count (RawCount). It uses
a robust sigma-delta algorithm for the capacitance to digital conversion. The CSD user module also
provides high-level APIs that can be used to make high-level decisions in application firmware such
as whether the sensor is activated or not.

EzI2Cs: This user module implements a register based 12C slave component in PSoC device. 12C
slave supports up to 400 kHz speed of bit transfer rate. I2USB Bridge can be used as 12C master
that provides an easy interface between the PC and the PSoC device.

LED: This user module is implemented in software and does not use any hardware resource in
PSoC. It enables a simple method of assigning PSoC pins for LED drive and provides APIs to con-

trol the LED.

PSoC Designer 5.1 SP1 version is used to create and test this code example. This example scans
the proximity sensor continuously and drives the LED depending on its status. The EzI2Cs user
module provides a register based access of CapSense parameters to the 12C master. In the firm-
ware, a set of memory locations are defined as 12C buffer, which can be read by I12C master. This
buffer contains the CapSense data and is updated after every sensor scan. 12USB bridge can be
used as I2C master to read the CapSense data. Immediately after powering the device, instructions
in boot.asm file are executed to initialize the hardware and invoke the main function. The main func-
tion initializes the CSD, EzI2Cs, and LED user modules. Then, the main function enters into a loop,
which does the following:

m Scans the proximity sensor

m Executes the baseline algorithm

m Stores the CapSense data in the 12C buffer

m Drives the LED based on the status of proximity sensor
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5.1.2 Device Configuration
Figure 5-1. Device Configuration for CY3235_21434 CSD Proximity Project

INSEd. EEC AN MPER. #F0%. ma0r HEEGH, (96 e T2 0P3R. ANAA,
= X[ o eramal o cor [T
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5.1.3 Firmware Architecture

Enable Global
Interrupt

v

Start LED User Module

v

Start CSD User Module
Initialize Baselines and Finger Thresholds

v

Set RAM Buffer for EzI2Cs User Module
Start EzI2Cs User Module

<
4

A

Scan all Capacitive Sensors
and Baseline of all Sensors

v

Update EzI2Cs Buffer with CapSense Data: Raw
Count, Baseline, Difference Count, on/off Status

Proximity

Switch on LED Sensor

Active?

Switch off LED

Y

5.1.4 Verify Output

1.

After downloading the project hex file into the device using MiniProg, connect 12USB Bridge to
connector J1 and power the device.

Move your hand near the sensing wire and observe that the LED glows.

Follow the instructions in Bridge Control Panel on page 18 to get the chart view of the CapSense
data in Bridge Control Panel.

Observe that the RawCount and Difference Count increase as you move your hand near the sen-
sor. When the Difference Count exceeds Finger Threshold + Hysteresis limit, the status variable
changes from zero to one and the LED glows.
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A.l Schematic
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A.2 Board Layout
Figure A-1. Top View
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Figure A-2. Bottom View
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A.3 Bill of Materials (BOM)
Item | Qty | CY Part Number | Reference Description Manufacturer Mfr Part Number
PDC-9333 *B PCB Cypress Semiconductor PDC-9333

1 3 730R-10010 C1,C4,C5 |CAP .1UF 16V CERAMIC Y5V 0402 Panasonic - ECG ECJ-0EF1C104Z
2 1 730R-13400 Cc2 CAP 1 uF 6.3V CERAMIC X5R 0402 Panasonic ECJ-0EB0J105M
3 1 860R-10292 D1 LED GREEN CLEAR 1206 SMD Chicago Miniature Lamp, Inc|CMD15-21VGC/TR8
4 1 420R-13565 J1 CONN HEADER VERT 5P0OS .100 TIN Molex/Waldom Electronics |22-28-4050
5 1 610R-10752 R1 RES CHIP 1.0K OHM 1/16W 5% 0402 SMD |Phycomp USA Inc 9C1A04021001JLHF3
6 1 610R-13651 R2 RES 330 OHM 1/16W 5% 0402 SMD Yageo Corporation RC0402JR-07330RL
7 1 610R-11324 R3 RES 2.2K OHM 1/16W 5% 0402 SMD Panasonic - ECG ERJ-2GEJ222X
8 1 NA TP1 TEST POINT 43 HOLE 65 PLATED NONE
9 1 CYgszFl;("IB 4 u2 IC PROGRAMMABLE SOC MLF32 Cypress Semiconductor CY8C21434-24LFXI
10 1 6" 24 gauge stranded wire

Special Installation Components

11|

Strip end of wire and solder to TP1
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