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is prohibited.
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POSE. To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without fur-
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the functionality and safety of any application made of this information and any resulting product. Cypress products are not
designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weap-
ons, weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including
resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where
the failure of the device or system could cause personal injury, death, or property damage ("Unintended Uses"). A critical
component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure
of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and
hereby do release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress
products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages, and other liabilities,
including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

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

The CY3280-MBR3 Evaluation Kit is intended for use as a development platform for hardware or
software in a laboratory environment. The board is an open system design, which does not include a
shielded enclosure. This may cause interference to other electrical or electronic devices in close

proximity.

In a domestic environment, this product may cause radio interference. The user may then be
required to take adequate prevention measures. Also, the board should not be used near any
medical equipment or RF devices.

Attaching additional wiring to this product or modifying the product operation from the factory default
may affect its performance and cause interference with other apparatus in the immediate vicinity. If
such interference is detected, suitable mitigating measures should be taken.

The CY3280-MBR3 Evaluation Kit as shipped from the factory has been verified to meet the
requirements of CE as a Class A product.

4

A
Az

The CY3280-MBR3 Evaluation Kit contains ESD-sensitive devices.
Electrostatic charges readily accumulate on the human body and any
equipment, and can discharge without detection. Permanent damage
may occur on devices subjected to high-energy discharges. Proper
ESD precautions are recommended to avoid performance degradation
or loss of functionality. Store unused CY3280-MBR3 boards in the
protective shipping package.

End-of-Life/Product Recycling

This kit has an end-of life five years from the date of manufacture
mentioned on the back of the box. Contact your nearest recycler for
disposing the kit.

CY3280-MBR3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F 5
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General Safety Instructions

ESD Protection

ESD can damage boards and associated components. Cypress recommends that you perform
procedures only at an ESD workstation. If an ESD workstation is not available, use appropriate ESD
protection by wearing an antistatic wrist strap attached to chassis ground (any unpainted metal
surface) on your board when handling parts.

Handling Boards

CY3280-MBR3 boards are sensitive to ESD. Hold the board only by its edges. After removing the
board from its box, place it on a grounded, static-free surface. Use a conductive foam pad if
available. Do not slide board over any surface.

CY3280-MBR3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F
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Thank you for your interest in the CY3280-MBR3 Evaluation Kit (EVK). This kit is designed to show-
case the abilities of the CYS8CMBR3116 register-configurable CapSense® controller. It is also
designed as an Arduino™-compatible shield that supports various Arduino baseboards as well as
other stackable shields available in the market. The CY3280-MBR3 EVK features four CapSense
buttons, one proximity sensor loop, LEDs, a buzzer, and an onboard USB-I2C bridge to communi-
cate with the EZ-Click™ software tool, which configures the CY8CMBR3xxx controller.

The CYB8CMBR3xxx series is the latest addition to the register-configurable CapSense Mechanical
Button Replacement (MBR) family of solutions. The CY8CMBR3xxx family of controllers enables
you to quickly and easily add capacitive touch sensing to your user interface. See Configuring the
CYB8CMBR3116 Controller Using EZ-Click on page 18 for information on how to configure a
CY8CMBR3116 controller. CY3280-MBR3 offers the best features of Cypress’ CapSense in a small
package that is easy to implement and configure. Coupled with the Capacitive Sigma Delta PLUS
(CSD PLUS) sensing algorithm and the patented SmartSense™ Auto-Tuning feature, the
CYBCMBR3xxx controller provides a robust capacitive sensing solution, with up to 16 CapSense
inputs.

SmartSense Auto-Tuning has the following advantages:
m Reduces design effort by eliminating manual tuning

m Adapts to variations in PCB, overlay, paint, and manufacturing that degrade touch-sensing per-
formance

m Eliminates manual tuning in production
m Adapts to changes in the system environment due to noise
m Allows a platform design approach with different overlays, button shapes, and trace lengths

The MBR3 solution delivers a high signal-to-noise ratio (SNR) even in extremely noisy environments
and maintains optimal sensor performance at run time. The driven shield capability offers robust
proximity sensing and water tolerance, enabling its use in a wide range of applications. The MBR3
solution supports register configurability and SmartSense Auto-Tuning features, which allow custom-
ers to gain a faster time-to-market for their end product.

The CY8CMBR3xxx family of controllers is designed with multiple low-power operational states to
meet the low-power requirements of battery-powered applications. These controllers have the fol-
lowing operational states: Boot, Active, Look-for-Touch, Look-for-Proximity, Deep Sleep, and Config-
uration. The CY8CMBR3xxx controllers automatically manage transitions between the four states.
The Look-for-Proximity state allows ultra-low power consumption when a human body is not in close
proximity. This state is entered only if the wake-on-approach feature is enabled (and toggle is dis-
abled) in the MBR3 register configuration, which can be done using EZ-Click. Refer to the MBR3
device datasheet for more details on the CYSBCMBR3xxx family of CapSense controllers.

The kit package includes EZ-Click, which is required to configure the kit. For more information and to
download the tool, visit the EZ-Click webpage.

CY3280-MBR3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F 7
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Introduction

The CY3280-MBR3 EVK includes the following components (see Figure 1-1):
CY3280-MBR3 EVK with a 2-mm overlay
One additional overlay of 1-mm thickness
A to Mini-B USB cable

Water dropper

Figure 1-1. Kit Contents

Inspect the contents of the kit. If you find any part missing, contact your nearest Cypress sales office

BR3 EVALUATION KIT

CapSense® MECHANICAL BUTTON REPLACEMENT (MBR)

CapSense® CY3280-MBR3 EVALUATION KIT

Featuring:

www cypress com/go/copsense

for help: www.cypress.com/go/support.

Getting Started

This kit guide helps to familiarize you with the CY3280-MBR3 EVK. The Kit Installation chapter on
page 11 describes the installation of the EVK software. The Kit Operation chapter on page 14

........

CY3280-MBR3 EVK QUICK START GUIDE

CarSense® MECHANICAL BUTTON REPLACEMENT KIT

1|
. Dmklmd and install the latest kit software and
examples f ypress.com/go/CY3280.MBR3
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sing the provided USB cogle P 9 ::f‘i'.:;:: poreney

* Place the provided |

* Configure d =
ezcﬁiw: 5:";’:1‘;::;:«; with the.

explains how to configure the CYSBCMBR3116 controller on the kit to test different features using

EZ-Click. The hardware details, and configuration files and example projects are explained in their
respective chapters. The configuration files and example projects require EZ-Click and PSoC Cre-
ator™, respectively. The Advanced Topics chapter on page 70 describes how to use the Bridge Con-
trol Panel (BCP) to configure the MBR3 device. The Appendix on page 76 provides the schematics,

board layout, pin assignment, and the bill of materials (BOM).

CY3280-MBRS3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F
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1.3 Factory Default Configuration

The kit installation folder includes three configuration files that demonstrate several features of the
CYB8CMBR3116 CapSense controller. See Configuration Files on page 46 for more details. The
CY3280-MBR3 EVK is configured with the Water Tolerance configuration by default. In this configu-
ration, water tolerance, flanking sensor suppression (FSS), and auto-reset features are enabled for
four CapSense buttons. The LEDs are also enabled to provide visual feedback for CapSense button
touch. For more details on configuring the MBR3 device, refer to the EZ-Click User Guide, available
at <Install Directory>\EZ-Click\<version>\Documentation.

1.4 Additional Learning Resources

Visit the CYSCMBR3116 CapSense Controller page for additional learning resources.

Visit the CY8B8CMBR3xxx CapSense Design Guide page for additional Host APIl-based demo
projects.

Visit the CapSense Code Examples page for the list of code examples using CapSense controllers.

1.5 Technical Support

For assistance, go to our support web page, or contact our customer support at +1(800) 541-4736
extension 2 (in the USA), or +1 (408) 943-2600 extension 2 (International).

1.6 Acronyms
Table 1-1. Acronyms Used in the Document
Acronyms Definition
BCP Bridge Control Panel
BOM bill of materials
CS capacitive sensor
CSD CapSense sigma delta
ESD electrostatic discharge
EVK evaluation kit
FSS flanking sensor suppression
GPO general-purpose output
GUI graphical user interface
lc/2c inter-integrated circuit
LED light-emitting diode
MBR mechanical button replacement
NC not connected
PC personal computer
PCB printed circuit board
PSoC® Programmable System-On-Chip
SNR signal-to-noise ratio
UART universal asynchronous receiver/transmitter
USB universal serial bus

CY3280-MBR3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F 9
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1.7 Document Conventions

Table 1-2. Document Conventions for Guides

Convention Usage

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

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

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

File > Open Represents menu paths:
File > Open > New Project

Bold Displays commands, menu paths, and icon names 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 unique functionality of the product.

CY3280-MBRS3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F 10
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This chapter describes the CY3280-MBR3 EVK software installation and the prerequisites.

2.1 Before You Begin

All Cypress software installations require administrator privileges, but these are not required to run
the software after it is installed. Close any other Cypress software that is currently running before
installing the kit software.

2.2 CY3280-MBR3 EVK Software

The kit requires Cypress' proprietary software, such as PSoC Programmer (3.24.2 or later) and
EZ-Click (2.0 SP2 or later), and generic software such as .NET Framework, Windows Installer, and
Internet Explorer. The CY3280-MBR3 software is available on the kit web page in three formats:

Table 2-1. Kit Software Formats

Install Package File Format Usage

This package can be used if the PC does not have any Cypress or non-
Cypress prerequisite software installed. It first installs the prerequisites
and then the kit content (firmware, hardware, and documentation files) in
the specified location.

CY3280-MBR3 Kit ISO ISO

This package can be used if the PC does not have any Cypress prerequi-
site software installed. If any non-Cypress prerequisites are found to be
CY3280-MBR3 Kit Setup EXE missing during installation, the installer provides links to download and
install them and then installs the kit content (firmware, hardware, and
documentation files) in the specified location.

This package can be used if the PC has all the Cypress and non-Cypress
prerequisites installed. It installs only the kit content (firmware, hardware,
and documentation files) in the specified location. If any of the prerequi-
sites are found missing during the installation process, the installer

CY3280-MBR3 Kit Only EXE prompts you to install all the required software before attempting to install
the kit. The installer redirects to the kit web page to download and install
any missing Cypress software. Similarly, it provides links to download
and install the missing non-Cypress prerequisites.

Notes:

m Adobe Reader is required to view kit documents. If Adobe Reader is not installed on your PC, the
installer provides the link to download and install it.

m PSoC Creator is required to execute the PSoC 4 host example projects shipped with the kit.
However, it is not a mandatory prerequisite and is not installed along with the kit contents. You
can download and install PSoC Creator from www.cypress.com/go/psoccreator.

CY3280-MBR3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F 1
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2.3 Install the Software

1. Run cyautorun.exe in the kit ISO to start the installation process.
2. Click Install CY3280-MBR3 EVK to start the kit installation; see Figure 2-1.

Figure 2-1. Kit Installer Startup Screen
=3 CY3280-MBR3 EVK =3

e
S i 5
=2~ CYPRESS

PERFORM

CY3280-MBR3 EVK

Install CY3280-MBR3 EVE. ..

Semiconductor Corporation. Al rights reserved

3. Select the folder to install the CY3280-MBR3 EVK files. Choose the directory and click Next, as
shown in Figure 2-2. The installation directory is referred to as <Install Directory> in this
document.

Figure 2-2. Default Path for EVK Installation

i Y
CY3280-MBR3 EVK - InstallShield Wizard ﬁ

Welcome to the InstallShield Wizard for
C¥3280-MBR3 EVE

The InztallShield Wizard will install Cv3280-MMER 3 EVE on
your computer. To continue, click Mest.

Select folder where setup will install fles.

.:- 1| Inztall Cv3280-MBR3 EVE ta:
LChange..,

Ch ACypress

¢ Back E Mext » ;[ Cancel
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Kit Installation

4. When you click Next, the CY3280-MBR3 Kit ISO installer automatically installs the required soft-

ware, if it is not present on your computer.

5. Select the installation type (see Figure 2-3). The drop-down menu contains three options:
Typical (installs all the required features), Custom (lets you choose the features to be installed),
and Complete (installs all the contents). Click Next after you select the installation type.

Note: It is recommended that you choose the Complete installation type.

Figure 2-3. Installation Type Options

-
& CyInstaller for CY3280-MBR3 EVK 1.0

=)

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

Choose the type of installation

Preduct:
CY3280-MBR3 EVK

Installation Type:

Typical
Installs th Custon:l
Cygggﬂ_.wmi

Contact Us |

Next > |[ Canesl |

N O

. Accept the End-User License Agreement and click Next to proceed with the installation.

. When the installation begins, a list of packages appears on the installation page. A green check
mark appears adjacent to every package after successful installation.

8. Enter your contact information or select the Continue Without Contact Information check box.

9. Click Finish to complete the CY3280-MBR3 EVK software installation.

After the installation is complete, the kit contents are available at the following location:

<Install Directory>\CY3280-MBR3 EVK\<version>

2.4 Uninstall the Software

You can uninstall the CY3280-MBR3 EVK software using one of the following methods:

m Go to Start > All Programs > Cypress > Cypress Update Manager > Cypress Update Man-
ager; select the Uninstall button corresponding to the kit software.

m Go to Start > Control Panel > Programs and Features; select the Uninstall/Change button

corresponding to the kit software.

CY3280-MBRS3 Evaluation Kit User Guide, Doc. #: 001-89905 Rev. *F
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The CY8CMBR3116 CapSense controller is a register-configurable device that supports multiple
features, as listed in Kit Features on page 24. The CY3280-MBR3 EVK hardware includes four

CapSense buttons, a proximity sensor loop, a buzzer, and LEDs; it can be used to demonstrate all
the features of the MBR3 device.

The CY3280-MBR3 EVK enables you to develop applications using the CYSCMBR3116 controller.
Figure 3-1 and Figure 3-2 illustrate the onboard components of the CY3280-MBR3 EVK.

Figure 3-1. CY3280-MBR3 EVK Top View
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Figure 3-2. CY3280-MBR3 EVK Bottom View
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Kit Operation

3.1 Powering the Kit

To power the kit, connect the A to Mini-B USB cable, provided with the kit, to your PC or laptop. The
kit enumerates as a composite device (see Table 3-1), and three separate devices appear under the
Device Manager (Start > Control Panel > Device Manager) option of the Windows operating sys-
tem, as shown in Figure 3-5.

Table 3-1. CY3280-MBR3 Evaluation Kit in Device Manager after Enumeration

Port Description
USB input device USB-I2C bridge
KitProg programmer Programmer and debugger
KitProg USB-UART USB-UART bridge appears as COM# port

Note: Although the kit supports a programmer and a UART bridge, these functionalities are not used
with this kit. Do not use PSoC Programmer to communicate with the PSoC 5LP on the kit, as it may
corrupt the kit firmware.

Figure 3-3. KitProg Driver Installation
_ Driver Software Installation M

Installing device driver software

USB Composite Device « Ready to use

KitBridge {_Searching Windows Update...
KitProg Programmer {_"Searching Windows Update...
KitProg USBUART {_"Searching Windows Update...

Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver software from Windows Update

S

Figure 3-4. KitProg Driver Installation Complete

.
_ Driver Software Installation M

Your device is ready to use

USB Composite Device  Ready to use
USB Input Device + Ready to use
KitProg (3.4.1.20) « Ready to use
KitProg USB-UART (COM16) " Ready to use

I Close

K

After the driver installation is complete, all the above devices are listed in the Device Manager, as
shown in Figure 3-5.
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Figure 3-5. Device Manager View after KitProg is Installed

-
=4 Device Manager = | &l

File Action Niew Help
e | o HE &
I B Display adapters -

- DVD/CD-ROM drives
a4 5';;5 Hurnan Interface Devices

. g IDE ATA/ATAPE controllers
&2 Keyboards

L --E! Mice and other pointing devices

b =] Modems

> B Monitars

4 -&F Network adapters

l_;{‘ Bluetooth Device (Personal Area Metwork) #2
l;"‘ Bluetooth Device (RFCOMM Protocel TDI) #2
: Cisco Systermns VPN Adapter

¥ DW1530 Wireless-N WLAN Half-Mini Card
l_;{‘ Intel(R) 82579LM Gigabit Network Connection
----- .l;"‘ Microsoft Virtual WiFi Miniport Adapter
Other devices

) Broadcom USH w/swipe sensor

y Mass Storage Controller

) SM Bus Controller

) Unknown device

277 Ports (COM B LPT)

----- '? Caommunications Port (COML)

Y5 ECP Printer Port (LPTL

_____ b TP ATTHEaTE)
3 Processars

- EEE SD host adapters

b j Smart card readers

-% Sound, video and game controllers

m

=

M| Systern devices

5 h Universal Serial Bus controllers

- §§ Generic USB Hub

..... § Generic USB Hub

..... § Generic USB Hub

..... § Generic USB Hub

R e

----- i Standard Enhanced PCI to USB Host Controller
@ Standard Enhanced PCI to USB Host Controller

-

B Composite Deyvice
B Root Hub
..... § USBRoct Hub

Note: The Device Manager may have more than one instance of ‘USB Input Device' and 'USB Com-
posite Device', based on the number of USB devices connected to your PC. The USB Input Device
and USB Composite Device installed with KitProg can be identified by the hardware IDs (VID and
PID); these devices will have hardware IDs 0x4B4 and 0xF139. To find the hardware ID, right-click
on the device and select Properties. In the Details tab, select Hardware IDs from the Property field
drop-down menu.

Wait until the USB enumeration completes successfully and the board is powered. When the USB
enumeration is successful, both the power LED and status LED light up.

The kit is programmed with the Water Tolerance configuration by default. See Water Tolerance on
page 53 for more information.
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Communication Between PC Host and Kit

The kit includes PSoC 5LP, an ARM-based PSoC that functions as a USB-I1°C bridge between the
CY8CMBR3116 controller and the PC host (see Figure 3-6). The CYSCMBR3116 controller commu-
nicates with PSoC 5LP using an I°C interface, and the PSoC 5LP transfers the data over USB to the
PC and EZ-Click.

Figure 3-6. Block Diagram - Communication Between PC Host and Kit

EZ-Click @

[2C Commands
through USB PSoC 5LP |12C Commands
<):> as USB- MBR3 | Buzz
PC Host 12C Bridge

Prox
Loop

[teps | [Leps | [ Lep4

Cypress provides two USB-I°C software utilities: EZ-Click and Bridge Control Panel (BCP). The
CY3280-MBR3 EVK uses EZ-Click for register configuration. BCP is the software provided by
Cypress that allows you to communicate over 12C, SPI, or RX8 using your PC and USB. This appli-
cation currently supports CY3240, MiniProg3, FirstTouch, FirstTouchRF, TrueTouchBridge,
DVKProg1, and KitProg bridges. See Using PSoC 5LP as USB-I2C Bridge on page 70 for more
details on using the BCP.

You should install EZ-Click on the PC to evaluate the kit features. This software is part of the kit
installer, but it can also be downloaded from www.cypress.com/go/CY3280-MBR3. You can use
EZ-Click to configure the CapSense controllers using 12C communication over the USB-12C bridge.
You can also use it to monitor raw count, baseline, SNR, and other CapSense sensor-related infor-
mation directly.

Configuring the CYS8CMBR3116 Controller Using EZ-Click

Follow these steps to configure the CYSBCMBR3116 controller:

1. Connect the CY3280-MBR3 EVK to the PC via the USB port using the USB cable.

2. Open EZ-Click from the default location: Start > All Programs > Cypress > EZ-Click <version>
> EZ-Click <version>.

3. Create a new project in EZ-Click by clicking New Project... in the File menu, as shown in
Figure 3-7.

Figure 3-7. Creating a New Project in EZ-Click

File | Configuration Help
|j Mew Project..  Ctrl+N
'j‘ Open Project..  Ctrl+O

Save Project Ctrl+S
Save Project As...
#z Print. Ctrl+P

& Print Preview

Recent Projects 3

Exit Alt+F4
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4. Enter an appropriate name for the project and choose a location to save your project. Select Tar-
get Device as ‘CY8CMBR3116-LQXI’ from the Product Selector. To launch the Product Selector,
click the Device Selector button, as shown in the following figure.

Figure 3-8. New Project Details
Mew Project @

Project Mame: Design0d

Project Path: ChUsers\srds\Documents [I]
Target Device: CY8CMBR3116-L QX1 'l l Device Selector ]
[ oK I [ Cancel I

Figure 3-9. Choosing Part Number in Product Selector Guide

Product Selector
Device fitters
o — Part number Buttons  Sliders | LEDs i’;;’s‘s p;z:‘;‘f Shield Buzzer D'E’f”fre"c‘gg Guard sensor | LED Intensity
Sliders: 0 v|
[z CapSense Express
Birons: Q -] - CYBCMBRZiox
(o i ----- CYBCMBR2110 10 o 10 o 0 Fake True True Fake True
EI CYBCMBRIooe
Bt e o 0 % - CYBCMBR3002-5X1T 2 0 2 ] ] False False False False True
[F] Driven shield CYBCMBRI102-5X11 F: 0 1 1 2 True Falee Falee Falee True
- CYBCMBR3L065-LQXA n 2 0 1 2 True True False False False
[Z] Buzzer drive CYBCMBR31065-LQXI 11 2 0 1 2 True True Falze Falze Falze
[T Dimisiing ffects - CYBCMBRIL065-LQXS 1 2 0 1 2 True True False False False
<y CYBCMBRI108-LQXI 8 0 4 1 2 True True False True True
[T Guard senser
- CYBCMBR3LL0-5X24 10 0 5 1 2 True True False True True
A CYBCMBRI110-5421 10 0 5 1 2 True True False True True
- CYBCMBRILLO-5X25 10 0 5 1 2 True True False True True
CYBCMBRIIT6-LQXA 16 0 8 1 2 True True Falee True True
BCMBR3LIE LOXI 0 8
- CYBCMBRI16-LOXS 16 0 8 1 2 True True Falee True True
CYBCMBRII16-LQAI Datasheet Design guide
This device is 3 register configurable solution from CVBCMBR3o CapSense Express Family and can suppart upto 16 buttons, 8 GPOs and 2 praximity sensors. This T device is
enabled with SmartSense™ Aute Tuning algerithm and supports the guard sensor feature.

ok | ‘ Cancel

5. Ensure that the 1°C selection jumpers J13 and J14 are shorted between pins 1 and 2 to allow
communication with the onboard PSoC 5LP USB-I2C bridge.

6. Connect the kit to EZ-Click by clicking the Select Target Device button (¢ ) on the EZ-Click tool

bar. This opens a Select 12C Target window (Figure 3-10); select the following:

a. KitProg/<kit number> in the Ports window.

b. The I2C slave device in the Devices window.
Note: The CYBCMBR3116 has a slave address of 0x37 by default. If multiple slave devices
are connected, you can disconnect from one slave and connect to another by using the Con-
nect/Disconnect button in the Select 12C Target window. See Figure 3-10.

c. Select the speed of the 12C communication as 400 kHz.

d. Choose the target device voltage by selecting the 3.3 V radio button.
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Figure 3-10. Connecting the Kit Using EZ-Click

- b
Select [2C Target _Connect/Disconnect m
Button
Ports: m L2C Speed Power
| |@ 400 kH:z # 50V
71 100 kHz @ 33V
(1 50 kHz 18V

¢ 71 External

Select 12C \L

Speed of Select the voltage
communication  value to be applied
Devices: to the kit

Connected to: [2C Device {address: 0x37)

e |

7. Click OK. The I2C slave address of the connected device appears on the status bar at the bottom
of the EZ-Click window, as shown in Figure 3-11.

Figure 3-11. 12C Slave Address Display

@) 0 Errors ||| 1. 0 Warnings ||| )0 Notes

Description

Connected to: 2C Device (address: 0x37)

8. Enable the button sensors in the CapSense sensor configuration tab, as shown in Figure 3-12.
See Pin Mapping Between CY8CMBR3116 and CY3280-MBR3 EVK on page 30 to learn about
the available button sensors and how they are connected to the CYSCMBR3116 device. In this
example, all four available button sensors on the kit are enabled.
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Figure 3-12. Enabling Button Sensors Using EZ-Click

Start page | CapSense sensor configuration | Global configuration | CapSense output | System diagnostics|

Number of sliders: 0 ~ | [¥] IR fitter [ Automatic threshold Scan period (ms): 120
e [V Median fitter Advanced low-pass filter: 7]
Nt o promity shpsors = £ {J
L 5t =
Buttons

Enable Pin Sensor Sensitivity (fF) i

CS0/PSD (1) Buttonl 100
C5L/P5L (2) Button2 100
CS2/GUARD (3) | Button3 100
C53(4) Buttond 100 -
€54 (20) ButtonS 100 -
€55 (19) Buttoné 100 -
| css ) Button7 100 -
C57 (17) Button® 100
CS8/GPOO (16) | Buttond 100
C59/GPOL (15) | Buttontd 100
€510/6P02 (14) | Buttonll 100
C511/GPO3 (13) | Buttont2 100
C512/6P04 (12) | Button13 100
C513/GPOS (11) | Buttonld 100
C514/GPOG (10) | Buttonls 100
CS15/SH/HI (9) | Buttonls 100

DDDDDDE:‘DEEIEIE!DE:!

Note: The CapSense buttons BTN1/CS3, BTN2/CS4, BTN3/CS5, and BTN4/CS6 on the CY3280-
MBR3 EVK correspond to Button4, Button5, Button6, and Button7 in EZ-Click, which map to pins
CS3, CS4, CS5, and CS6 respectively on the MBR3 device. Figure 3-14 shows the corresponding
four buttons for reference.

9. The sensor names can be modified if desired, as shown in Figure 3-13.

Figure 3-13. Changing Sensor Names

Buttons
Enable Pin Sensor Sensitivity (fF)  Finger Threshol
=] CSO/PSO(L) | Buttonl 100 128
[&] CS1/PS1(2) | Button2 100 128
[&] CS2/GUARD () | Butten3 100 128
CS3(4) MBR3_BTN1 100 v |1
54 20) MBR3_BTN2 100 v [128
S5 (19) MBR3_BTN3 100 ~ | 122
56 (18) MBR3_BTN4 100 v [128
[&] €747 100 128
& CS8/GPO0 (16) | Buttond 100 128
[&] C59/GPO1 (15) | Buttonl0 100 128
] C510/GPO2 (14) | Buttonll 100 128
[&] C511/6PO3 (13) | Button12 100 128
[&] C€512/GP04 (12) | Buttonl3 100 128
& CS13/GPOS (1) | Buttonld 100 128
[&] C514/GPO6 (10) | Button15 100 128
] C515/SH/HI @) | Buttonl6 100 128
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Figure 3-14. Kit Buttons Corresponding to CapSense Sensor Pins

AmBUIZER + HOST INT ENABLED
B= HOST INT + SHIELD ENABLED
Cw=BUZZER + SHIELD ENABLED i

16 J15 1
HEXLLXE S

(S

¥ J3_SDA ¥,

“= HOST_INT(D2

2 282 %
s & d

| ®

PROXIMITY LOOP/PSO

E TH1 /CS3
ED1/GPO3

~

10.Enable the corresponding LEDs in the Global configuration tab, as shown in Figure 3-15, to
view the LED output for each button touch. Ensure that the GPO logic level is Active Low
because the LEDs on the CY3280-MBR3 EVK are active low.

Note: LED1/GPQO3, LED2/GPO4, LED3/GPO5, and LED4/GPOG6 on the CY3280-MBR3 EVK
correspond to LED4, LEDS5, LEDG6, and LED7 in EZ-Click, which map to the general-purpose out-
put (GPO) pins CS11/GPO3, CS12/GP0O4, CS13/GPO5, and CS14/GPO6 respectively on the
MBR3 device.

If the ‘host control’ feature is disabled in the MBR3 device, the LEDs will be mapped to the corre-
sponding CapSense sensors. This means, CS0 will be mapped to GPOO0, CS1 will be mapped to
GPO1, and so on. If a sensor is active, the corresponding LED will be turned on even if it is not
enabled in EZ-Click. The Enable option in EZ-Click is used only for LED features such as duty
cycle, LED duration, and toggle. To disable an LED, you need to enable the ‘host control’ feature
and configure the GPO drive mode as Strong and GPO logic level as Active High.
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Figure 3-15. Global Configuration Tab

Auto-reset period (s): [7] Enable shield Buzzer Debounce:

Proximity auto-reset (s) |5 [] Enable guard sensor Pin: HI/BUZ/GP( + CS0-CS15: |3 =
12C address (hex): 0:37 —1 [] Enable GPIO host control Frequency (kHz):

LED duration (ms): 0 | GPO drive mode: Open Drain Low w | Duraticn (ms): 1000 B

State timeout (s): 10 :I GPO logic level: Active low -

D Enable EMC noise immunity Host interrupt pin: Supply voltage (V) 18-55 -

11.The LEDs can also be renamed, as shown in Figure 3-16.
Figure 3-16. Rename LEDs

Enable Name Pin Active duty cycle
[ |Lept CS8/GPO0 (16) 100 %
[0 |LED2 CS9/GPOL (15)  [100 %
[ |LED3 CS10/GPO2 (14)  |100 %
MBR3_LED1 CS11/GPO3 (13) 100 % -
MBR3_LED2 CS12/GPO4 (12)  |100 % -
MBR3_LED3 CS13/6POS (1) |100 % -
MBR3_LED4 CS14/GPO6 (10) |10 % -
[ |LED8 HI/BUZ/GPOT (23) |100 %

12.Generate the configuration file by clicking the Generate Configuration File icon o on the tool

bar or by pressing [Ctrl] + [G]. The status of configuration file generation is shown in the status
bar at the bottom of the EZ-Click window (see Figure 3-17).

Figure 3-17. EZ-Click Status Bar Showing Configuration Generation Status

@) 0 Errors ||| 3. 0 Warnings ||| 0 Notes

Description

Configuration file generated successfully

13.Click the Apply Current Configuration icon ﬂ on the tool bar in EZ-Click or press [Ctrl] + [L] to
download the generated configuration to the MBR3 device.

14.Wait for the message “Device configuration completed successfully” to be displayed on the status
bar, as illustrated in Figure 3-18.

Figure 3-18. EZ-Click Status Bar Showing Successful Device Configuration

OU Errors ||| 1 0 Warnings ||| L) 0 Notes

Description

IDevice cnnfiguratinn c-:umEleted successfullzl
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15.Touch the buttons on the kit to observe the features as enabled in the configuration.

Note: The Water Tolerance configuration file is preloaded into the kit. The kit supports the features
mentioned in Water Tolerance on page 53 by default. To learn more about the configurations, see
Configuration Files on page 46.

Kit Features

The CY3280-MBR3 EVK includes the following features:

m Four CapSense buttons of two different sizes — two buttons of 10-mm diameter (BTN1 and
BTN2) and two buttons of 11-mm diameter (BTN3 and BTN4)

LEDs corresponding to sensors indicating button touch

A buzzer

Shield electrode pin for water tolerance

12C selection jumpers

Arduino-compatible headers

One proximity loop and a corresponding LED to indicate proximity state (on/off)
A host interrupt pin

Two slide switches on two CapSense buttons to vary trace capacitance and demonstrate
SmartSense Auto-Tuning

Note: The CS15 pin of the MBR3 device is multiplexed for the CapSense button, host interrupt, and
shield electrode. Similarly, GPO7 is multiplexed for general-purpose output, host interrupt, and
buzzer output. All three features — host interrupt, buzzer, and shield electrode (water tolerance) can-
not be enabled simultaneously. See Buzzer, Shield, and Host Interrupt Multiplexing Jumper on
page 39 for more details on CS15 and GPO7 pin connections.

SmartSense Auto-Tuning Feature

The CY8CMBR3116 device features SmartSense Auto-Tuning, which is the Cypress proprietary
CapSense algorithm that compensates for system, manufacturing, and environmental changes while
providing feature-rich CapSense solutions.

m Reduces design effort by eliminating tedious manual tuning

m Adapts to variations in PCB, overlay, paint, and manufacturing that degrade touch-sensing per-
formance

m Eliminates production-related manual tuning
m Adapts to changes in system environment due to noise sources
m Allows a platform design approach with different overlays, button shapes, and trace lengths

The CY8CMBR3116 also supports setting manual thresholds to override the auto-tuning mecha-
nism, if required.

SmartSense Auto-Tuning is demonstrated using three methods on the kit. See Capacitance Varia-
tion Demonstration on page 41 for hardware details:
1. Using the SW1 slide switch to increase capacitance

a. Power on the kit using USB or an external power supply on pin 4 of the J1 header.

b. Touch BTN2 on the kit; the corresponding LED will turn on, providing visual feedback on each
button touch.

c. Increase the capacitance of BTN2 by sliding SW1 to add an additional 10-pF or 15-pF exter-
nal capacitance on the sensor, as shown in Figure 3-19; the LED turns on as if a touch
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occurred due to the increase in capacitance. Now, press the reset switch, SW2, to reset the
board.

d. Touch BTNZ2 on the kit; the corresponding LED works normally. This demonstrates the
SmartSense Auto-Tuning algorithm, which automatically tunes for the increased CapSense
button capacitance.

Note: The SW1 switch has three positions: at the NC-BTN2 position, the button is directly con-
nected to the CS4 pin on MBR3 and no additional capacitance is added. At the 10pF-BTN2 and
15pF-BTN2 positions, an additional trace capacitance of 10 pF and 15 pF respectively are added
to the CapSense button.The SW1 switch simulates changes in trace parasitic capacitance.

Figure 3-19. SW1 Slide Switch in NC-BTN2 Position

2. Using a short/long trace by adjusting the SW3 slide switch on the kit
a. Power on the kit using USB or an external power supply on pin 4 of the J1 header.

b. Touch BTN4 on the kit. The LED corresponding to BTN4 will turn on, providing visual feed-
back on each touch.

c. Increase the parasitic capacitance of BTN4 by sliding SW3 (see Figure 3-20) to add a longer
trace on BTN4.

d. The LED turns on as if a touch occurred due to the increase in capacitance. Now, press the
reset switch, SW2, to reset the board.

e. Touch BTN4 on the kit; the corresponding LED works normally and provides visual feedback
on each touch. This demonstrates the SmartSense Auto-Tuning algorithm, which automati-
cally tunes for the increase in CapSense button capacitance due to the long trace.
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