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CapSense Express are trademarks of Cypress Semiconductor Corporation. All other products and company names men-
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1. Introduction

1.1

1.2

1.3

1.4

Thank you for your interest in the CY3280-MBR CapSense® Express™ with SmartSense™ Auto-
Tuning Kit. The kit is designed to showcase the abilities of the configurable capacitive sensing
controller CYSCMBR2044. This controller is equipped with SmartSense, which allows you to go from
prototyping to mass production without re-tuning for manufacturing variations in printed circuit board
(PCB) and/or overlay material properties.

Kit Contents

CY3280-MBR printed circuit assembly (PCA)
Two AAA batteries

Clear acrylic overlays, of 1-mm and 3-mm thickness, with matt finish on one side (a 2-mm overlay
is fixed on the kit)

Axial capacitors 10 pF, 22 pF, and 68 pF
Quick Start Guide

CY3280-MBR Kit Board Features

Four CapSense buttons of different dimensions

Four LEDs connected to general-purpose output pins
CapSense-based power button and power indicator LED
Operates from external power supply and battery
Expansion slots, allowing 1/O to expand to external boards

Factory Default Configuration

When shipped, a 2-mm overlay is already fixed on the kit. The SW1 switch is in the Toggle On
position and the SW2 switch is in the Sleep Off position. The LED turns on when you touch the
corresponding button. The kit is configured to provide an approximate battery life of one year in
standby mode. If deep-sleep mode of the CapSense controller is enabled, current consumption can
be reduced to 100 nA and the battery life increases accordingly. Deep-sleep mode is not enabled in
this kit because a host controller is recommended to enable this mode.

Note The demonstration buttons and LEDs are inactive when the power LED is off.

CY3280-MBR Kit Documents

Visit www.cypress.com/?rID=47022 to download the following kit documents:

Quick Start Guide
Kit User Guide
Release Notes

CY3280-MBR CapSense® Express™ with SmartSense™ Auto-Tuning Kit Guide, Doc. # 001-64772 Rev. “E 5
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The following resources can also be used for reference:
m CYBCMBR2044 CapSense Design Guide

m CYB8CMBR2044 Datasheet

m CYBCMBR2044 Design Toolbox

1.5 Document Revision History
Table 1-1. Revision History
. PDF Creation | Origin of s

Revision Date Change Description of Change

o 11/25/2010 BVI New kit guide.
Removed all reference to 33 pF capacitance.

*A 05/06/2011 RKPM . . .
Changed the maximum parasitic capacitance from 41 to 40 pF

*B 03/15/2012 RKPM Added Getting Started chapter

*C 12/04/2012 SLAN No technical updates.
Added section 1.4.
Updated sections 4.2.2 and 4.4.

D 06/06/2013 ZINE Renamed FMEA.as System Diagnostics; renamed the Delay Off fea-
ture as LED On time.
Updated section 4.8.1 with information on disabling ARST.
Removed the Getting Started chapter.
No technical updates.

“E 12/17/2015 SLAN ) .
Completing Sunset Review.

1.6 Documentation Conventions

Table 1-2. Document Conventions for Guides

Convention Usage

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

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

Courier New

Italics

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

Represents menu paths:
File > Open > New Project

[Bracketed, Bold]

File > Open

Displays commands, menu paths, and icon names in procedures:

Bold Click the File icon and then click Open.

Displays an equation:
2+2=4

Text in gray boxes Describes Cautions or unique functionality of the product.

Times New Roman
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The CY3280-MBR kit has four CapSense buttons and a CapSense-based power button. Figure 2-1
illustrates these buttons: demonstration buttons (BTNO to BTN3) and the POWER BUTTON. The kit
is powered by two AAA batteries, which are placed below the kit in the battery holder. The
configurable CY8CMBR2044 CapSense controller supports multiple features. The kit includes the
hardware support required to successfully demonstrate each feature; see the Kit Features chapter
on page 13 for a demonstration of each feature.

The board has three connectors. Connector J5 demonstrates the SmartSense feature; connectors
J1 and J2 provide external power to the kit and connect output signals for the CapSense controller to
host systems.

Touch the power button first and ensure that the power LED turns on. Each CapSense button is
mapped to an LED (LEDO to LED3) such that activation of each button can be verified visually by
monitoring the LED status. Active status of the CapSense buttons are indicated by the ON status of
the LEDs.

Figure 2-1. Top and Bottom Views of Kit
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Power Supply

The CY3280-MBR kit can be powered using two sources: external power supply and onboard bat-
tery power.

m Onboard battery power supply (place AAA batteries in the battery holder)
m External supply (use pins 41 and 39 of connector J2 to connect VDD and GND, respectively)
m External supply (use pins 1 and 2 of connector J5 to connect VDD and GND, respectively)

External power supplied through J2 is gated by the CapSense-based power button; external power
supplied through J5 is not gated.

While the external power option supports all operating power supply from 1.71 V to 3.6 V, the
onboard battery power supply provides only 3-V operation.

For the kit to work, at least one power source should be active. The CYSCMBR2044 CapSense con-
troller is powered 200 mV less than what is supplied to the power supply connector J2 due to voltage
drop across regulator circuitry. External supply should be greater than 2.0 V and lesser than 3.8 V to
provide 1.71 V 1o 3.6 V supply to the CapSense controller.

System Block Diagram and Operation

Figure 2-2 shows the block diagram of the CY3280-MBR kit. The block diagram has two main
sections, power supply and CapSense controller. The power supply section is based on the external
and onboard battery power. Power-on and power-off control is implemented using a CapSense-
based power button, which is activated every time the kit is powered. The CapSense controller is
powered only if you touch the CapSense power button to turn on the kit.

Figure 2-2. Block Diagram of CY3280-MBR Kit
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The kit can be powered from three sources, which include power from onboard battery and external
power through the J2 and J5 connectors. Two power sources are connected to a series pass switch,
which is controlled by the CapSense-based power button. An LED is used to indicate the power on
condition of the kit. A protection circuit is provided to prevent damage if both these sources are
connected at the same time. The protection circuit allows only one power supply to be active at a
time. The supply that has higher potential powers the kit. Therefore, to power the kit with less than 3-
V external power, remove the battery. To power the kit from the battery, external power supply should
not be connected or should not be higher than the battery voltage (3 V).

The third power source option is through the J5 connector; this power supply does not have a
protection circuit. It is recommended not to power the kit from any other source when the external
power through J5 is connected.

Four CapSense buttons and receptive LEDs are connected to the CapSense controller used for
demonstration. The output signals and hardware strapping inputs are also connected to the J1 and
J2 connectors. This helps to connect them to the host, monitor status, and control the CapSense
controller.

Controller Pin Assighment Details

The following table shows the pin assignment of the CapSense controller. To learn how to assign
pins for your design and recommendations on pin selection, see the CYS8CMBR2044 datasheet.

Pin Label Description Unused
1 GPO1 GPO activated by CS1 Leave open
2 GPOO GPO activated by CS0 Leave open
3 Toggle/FSS Controls FSS and toggle features Ground
4 Delay Controls LED On time Ground
5 CSo0 CapSense input 0 Ground
6 CSH CapSense input 1 Ground
7 Vgs Ground
8 CS2 CapSense input 2 Ground
9 ARST Controls auto reset delay Leave open
10 CS3 CapSense input 3 Ground
11 XRES Device reset, active high, with internal pull down [Leave open
12 Scan Rate/Sleep |Controls scan rate and deep sleep Ground
13 Vpbp Power
14 GPO3 GPO activated by CS3 Leave open
L (257 betwoen ths pin and ground.

16 GPO2 GPO activated by CS2 Leave open
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Connector Details

SmartSense Evaluation Header (Connector J5)

Various signals are connected to the J5 connector, as shown in the following table. For more infor-
mation on each signal, see the schematics of the CY3280-MBR kit.

VDD and GND are connected to pins 1 and 2 on this connector such that the external power supply
can be connected to the kit, if required. This power supply is not gated through CapSense-based
power buttons; therefore, the same voltage applied on the connector reaches the CapSense control-
ler. When the kit is powered though the J5 connector, only the CapSense controller is powered;
LEDs and other kit parts do not function. It is not recommended to power the kit through J5 connec-
tor and one of the gated power sources.

Pin 3 of the J5 connector is connected to the reset pin (XRES) of the CapSense controller; providing
logic high signal to this pin resets the CapSense controller.

The remaining two pins (4 and 5) are connected to CapSense sensors BTN1 and BTN2, respec-
tively. This allows the option to increase the sensor capacitance and evaluate the SmartSense-
based auto-tuning feature of CYSBCMBR2044.

Table 2-1. Connector J5 (SmartSense Evaluation Header)

J5-1 VDD (external only to CapSense controller)
J5-2 GND

J5-3 XRES

J5-4 CS1 (BTNT1)

J5-5 CS2 (BTN2)

Expansion Connector One (Connector J1)

All the GPO signals are connected to the J1 connector, allowing the CapSense output signals to be
interfaced with host controllers. This is a good option to build a mock design for testing purposes. All
hardware strapping inputs of CYBCMBR2044, except ARST, are connected to the J1 connector.
These signals can be used to measure the value of the strapping input resistor configured.

One end of the Scan Rate/Sleep resistor is connected to pin 1 of J1. When the sleep mode is
enabled by setting SW2 to Sleep On, the CapSense controller can be made to work in deep-sleep
mode by providing the recommended logic signal on pin 1 of J1. See the CYSCMBR2044 datasheet
for details on how to activate deep-sleep mode and reduce the current consumption of the
CapSense controller to 100 nA.

Table 2-2. Connector J1 (Expansion Connector 1)

J1 -1 SLEEP_CNT (control input of Scan Rate/Sleep)
J1-2 XRES

J1-3 DELAY

J1-4 TOGGLE/FSS

J1-5 GND

J1-6 GND

Ji1-7 GPOO

J1-8 GPO 1

J1-9 GPO 2

J1-10 GPO 3

CY3280-MBR CapSense® Express™ with SmartSense™ Auto-Tuning Kit Guide, Doc. # 001-64772 Rev. *E
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2.4.3 Expansion Connector Two (Connector J2)

Using the VDD and GND signals available in the J2 connector, you can power the kit from an exter-
nal power supply. Note that this power supply is gated through the CapSense-based power button
circuitry. The CapSense controller receives 200 mV less than what is applied to the connector due to
the drop across the power button switch circuitry. External supply should be greater than 2.0 V and
less than 3.8 V to provide 1.71 V to 3.6 V supply to the CapSense Controller.

Connector J2 (Expansion Connector -2)

J2-33 ARST

J2-34 Not Connected

J2-35 GND

J2-36 GND

J2-37 Not Connected

J2-38 Not Connected

J2-39 GND

J2-40 GND

J2-41 VDD (External - Gated by the power button
J2-42 Not Connected

2.5 Power the Kit

The following steps provide detailed instructions to power the kit. Note that these instructions are
available in brief in the quick start guide.

2.5.1 Insert Battery

Two AAA size batteries are provided with the kit. Insert these batteries in the battery holder below
the kit. Ensure the polarity of the batteries, as shown in the following figure.

Figure 2-3. Insert Batteries

Align polarity

VOO_BAT RO 4 DZW KO3.A 4uz |

B
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25.2 Default Kit Configuration

Ensure that the SW1 switch is in Toggle On position and the SW2 switch is in Sleep Off position.
Turn the 'Delay' and 'Sleep' potentiometers to extreme right to disable the 'LED On Time' and ‘Sleep’

features of the CapSense controller.
Figure 2-4. Default Configuration

Sleep| Sleep —
On Off VDDF‘G“ @ @& J5
i 234 s

DELA‘I’ Sk EE%

f,;,u:h#d CECET -bl

VDO SwRI0 =g

3. Turn ‘DELAY’ potentiometer to extreme 4. Turn ‘SLEEP’ potentiometer to extreme right
right
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3. Kit Features

This chapter demonstrates the main features of the CYS8CMBR2044 CapSense controller using the
CY3280-MBR Kkit.

3.1 CYBCMBR2044 CapSense Controller Features

The CY8CMBR2044 has the following features:
SmartSense

Toggle

Flanking sensor suppression (FSS)

LED on time

Scan rate/sleep

Auto reset (ARST)

Refer to the CYBCMBR2044 datasheet for more details on these features.

Note All features of the CYSCMBR2044 CapSense controller can be enabled together. For ease of
demonstration, each feature is enabled separately in this document.

3.2 SmartSense Feature

This section demonstrates the SmartSense feature of CYSCMBR2044 using the CY3280-MBR kit.
Before proceeding, power the kit in default mode by following the steps in section 2.5 Power the Kit
on page 11.

3.2.1 Enable SmartSense Feature

The CY8CMBR2044 CapSense controller is built around the robust CapSense sigma delta (CSD)
capacitive sensing method and patented SmartSense auto-tuning algorithm. No action is required to
enable the SmartSense feature in the controller; it is enabled automatically on power-up.

3.2.2 Test CapSense Buttons with SmartSense Feature Enabled

Touch any CapSense button; the respective LED turns on. When the finger is released, the LED
turns off. Connect the 10-pF capacitor provided with the kit to the J5 connector, the mark on the
capacitor connector facing up. This increases the parasitic capacitance of the CS2 sensor input,
which is connected to the BTN2 sensor.

Press the power button to turn off the kit; press again to turn on power. Automatic self-tuning is
performed only on power-up and not during run time.

Touch BTNZ2; there is no difference in the way it works. Note that although the parasitic capacitance
of the sensor is increased, the sensor continues to work with automated tuning.

CY3280-MBR CapSense® Express™ with SmartSense™ Auto-Tuning Kit Guide, Doc. # 001-64772 Rev. “E 13
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The overlays provided with the kit can also be used to demonstrate the SmartSense Auto-tuning
feature. Follow these steps to use the kit with the different overlays provided with the kit.

1. Touch the power button to turn off the kit.

2. Put the 1-mm overlay on top of the existing 2-mm overlay on the kit.

3. Touch the power button again to turn on the kit.

4. Touch any button; the respective LED turns on.

5. Repeat steps 1 to 4 with the 3-mm overlay instead of the1-mm overlay.

Observe that SmartSense Auto-tuning automatically tunes the board for the increase in capacitance
due to the increase in overlay thickness. Every time an overlay is changed, the CapSense controller

is reset using XRES or the power is toggled to ensure that auto-tuning takes place. The increased
capacitance may be interpreted as a finger touch before reset.

Note For a button sensor to work with an overlay of a specific thickness, the button should have the
required diameter. To support a particular overlay thickness, the correct value of the button diameter
should be selected in your design. To find the required button diameter for a particular overlay
thickness, refer to the CY8CMBR2044 Design Toolbox.

m The diameter of BTN1 and BTN2 is not enough to support a 5-mm overlay. You may observe
poor sensitivity on these buttons with the 5-mm overlay; this overlay is the sum of the 2-mm and
3-mm overlays.

m You may observe high sensitivity on BTNO and BTN3 with the 2-mm overlay. This is because of
the bigger button size.

Figure 3-1. External Capacitor Connected to J5

Slei

Sleep Sleep

@ On_ _Off VODEL G @ & & U5
l LT El 12345

Connect capacitors of different values (22 pF and 10 pF). Ensure that power is toggled after placing
a new capacitor. Button BTN2 continues to work. Now, connect the 68-pF capacitor; LED2 will blink
at power up because of the System Diagnostic Feature. When you touch the sensor, no LED turns
on. This is because of SmartSense, which works up to 40 pF.
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3.3

3.3.1

3.3.2

3.3.3

Kit Features

Toggle Feature

This section demonstrates the Toggle feature of the CY8BCMBR2044 CapSense controller using the
CY3280-MBR kit.This feature toggles the LED state (Off/On) at each touch on the corresponding
button. Before proceeding, power the kit in default mode by following the steps in section 2.5 Power
the Kit on page 11.

Test CapSense Buttons with Toggle Feature Disabled

Touch a CapSense button; the respective LED turns on. When you release the finger, the LED turns
off. This is normal operation of the CapSense controller seen on all CapSense buttons.

Figure 3-2. Kit with Toggle Feature Disabled

1. Touch a button; the LED turns on 2. Release the button; the LED turns off

Enable Toggle Feature

Ensure the position of SW1 is changed to Toggle On to enable the Toggle feature; see Figure 3-3.
Touch the power button once to turn off the power; the power LED turns off. Press the power button
again to turn on the power. This is because the CapSense controller should be reset every time the
hardware strapping inputs change. The toggle feature is now enabled.

Figure 3-3. Switch Position for Toggle Feature

Test CapSense Buttons with Toggle Feature Enabled

Touch any CapSense button; the respective LED turns on. When the finger is released from the but-
ton, the LED remains in the ON state. If the same button is pressed again, the LED turns off and
remains in the same state when the finger is released. At the next touch, the LED turns on and
remains in the same state when the finger is released. This means, every time the button is pressed,
the state of the button sensor output keeps toggling between the ON and OFF states. This behavior
is seen on all CapSense buttons.
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Figure 3-4. Toggle Feature Test Sequence
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1. Touch a button; the LED 2. Release the button; the 3. Touch the same button again;
turns on LED remains on the LED turns off

4. Release the button;
the LED remains off the LED turns on

5. Touch the same button again; 6. Release the button; the

LED remains on

Flanking Sensor Suppression (FSS) Feature

The FSS feature allows only one button to be in the TOUCH state at a time. Enabling this feature will
help distinguish TOUCH states for closely spaced buttons. If a finger contacts multiple buttons, only
the first one to sense a TOUCH state turns on. This feature can also be used in situations when a
button can produce opposite effects. For example, an interface with two buttons for brightness con-
trol (up or down). The FSS action can be explained for the following scenarios:

m  When only one button is touched, it is reported as on.
Figure 3-5. FSS when One Button is Touched

No button is on before the touch CS1 is reported as on upon touch

m  When more than one button is detected as on, and previously one of those buttons was touched,
then the button touched previously is reported as on.

Figure 3-6. FSS when Multiple Buttons are Touched with One Button ON Previously

QP00 X e
\__/

oo o

CS1 is touched and is reported on CS2 s touched along with CS1; only
CS1 is reported on

Before proceeding, power the kit in default mode by following the steps in section 2.5 Power the Kit
on page 11.
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Test CapSense Buttons with FSS Feature Disabled

Touch more than one CapSense button simultaneously; the respective LEDs turn on. When each
button is released, the respective LEDs turn off. This is normal operation of the CapSense controller,
seen on all CapSense buttons.

Figure 3-7. Kit with FSS Feature Disabled

Enable FSS Feature

Ensure the SW1 switch is in FSS On to enable the FSS feature, see Figure 3-8. Touch the power
button once to turn off the power and ensure the power LED is turned off. Press the power button
again to turn on the power. This is because the CapSense controller should be reset every time the
hardware strapping inputs change. The FSS feature is now enabled.

Note The Toggle/FSS feature is enabled/disabled by the FSS/Toggle pin of the CYS8CMBR2044
device. This pin uses different resistor values for different configuration settings. The following table
maps the SW1 switch position to the resistor values used with the FSS/Toggle pin.

Table 3-1. Device Features vs. Resistor Configuration Matrix

Toggle FSS Toggle/FSS pin
Disabled Disabled Ground/Floating
Enabled Disabled 1.5 kQ (£5%) to ground
Disabled Enabled 5.1 kQ (+5%) to ground
Enabled Enabled VDD

See the CYSBCMBR2044 datasheet for more details.
Figure 3-8. Switch Position for FSS Feature

Test CapSense Buttons with FSS Feature Enabled

Touch more than one CapSense button; only one button turns on. Try with the other buttons and
notice the same behavior. This feature help to distinguish closely spaced sensors and protect them
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from false triggers. The priority of activation of buttons when more than one button is touched simul-
taneously while the FSS feature is enabled is as follows: BTNO>BTN1>BTN2>BTN3. See the
CY8CMBR2044 datasheet for more information.

Figure 3-9. FSS Feature Test Sequence

0 e . rgﬁ Q Q“ w - . -4 ii! @ “ O

1. Touch two buttons; the LED 2. Release the activated but- 3. Without releasing the but-
of the button pressed first turns  ton, activated LED turns off ton, touch any button; no other
on and the other LED turns on LED turns on

Toggle and FSS Features Combined

This section demonstrates the FSS and Toggle features of the CYBCMBR2044 CapSense controller
enabled together. Before proceeding, power the kit in default mode by following the steps in section
2.5 Power the Kit on page 11.

Test CapSense Buttons FSS and Toggle Features Disabled

Touch more than one CapSense button; the respective LEDs turn on. When each button is released,
the respective LED turns off. You have seen this behavior in previous sections.

Figure 3-10. Kit with Toggle and FSS Features Disabled

1. Touch two buttons simultaneously, both 2. Release both buttons, both LEDs turn off
LEDs turn on

Enable Both FSS and Toggle Features

Ensure the SW1 switch is set to Both On to enable FSS and Toggle features together, see
Figure 3-11. Touch the power button once to turn off the power; ensure the power LED is turned off.
Press the power button again to turn on the power. This is because the CapSense controller should
be reset every time the hardware strapping inputs change. The FSS and Toggle features are now
enabled.
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3.5.3 Test CapSense Buttons with FSS and Toggle Features Enabled

Touch more than one CapSense button; only one LED turns on. When the same button is released,
the LED remains on. Successive activation of the button sensor makes the respective output toggle
between the ON and OFF states. At the same time, the CapSense controller stops activation of more
than one button together.

Figure 3-12. Test Sequence

1. Touch two buttons (BTN1 2. Release both buttons 3. Touch the button of the
first); only one LED turns on (BTN2 first); the activated activated LED; the LED turns

LED remains on off

o E ? 3

4. Release the button; the 5. Touch both buttons (BTN2 6. Release both buttons

LED remains off first); only one LED turns on (BTN1 first); the activated LED
remains on

3.6 LED On Time Feature

This section demonstrates the LED On Time feature of the CYSBCMBR2044 CapSense controller
using the CY3280-MBR kit. Before proceeding, power the kit in default mode by following the steps
in section 2.5 Power the Kit on page 11.

3.6.1 Test CapSense Buttons with LED On Time Feature Disabled

Touch a CapSense button; the respective LED turns on. When the finger is released, the LED turns
off immediately. This is normal operation of the CapSense controller, seen on all CapSense buttons.
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Figure 3-13. Kit with LED On Time Feature Disabled

1. Touch a button: the LED turns on 2. Release button; the LED turns off immediately

Enable LED On Time Feature

The ‘delay’ pin is connected to a potentiometer and helps to change the resistor value to all sup-
ported values. This potentiometer is marked as DELAY on the kit. The kit should be held such that
'DELAY" text is readable. Turn the potentiometer to the extreme left.

Touch the power button once to turn off the power and ensure the power LED is turned off. Press the
power button again to turn on the power. This is because the CapSense controller should be reset
every time the hardware strapping inputs change. The LED On Time feature is now enabled.

Figure 3-14. Delay Potentiometer Turned Extreme Left

Test CapSense Buttons with LED On Time Feature Enabled

Touch any CapSense button; the respective LED turns on. When the finger is released, the LED
turns off after some delay. Play with it; the delay depends on the value of the resistor connected to
the ‘delay’ input. Keep the potentiometer at different positions to see different delays. Ensure power
is toggled every time the position of the potentiometer changes. See the CYS8CMBR2044 datasheet
for more information on this feature.

Figure 3-15. Test Sequence for LED On Time Feature

(} -"J i 5 |ht§

1. Touch a button; the LED 2. Release the button; the 3. The LED turns off automati-

turns on LED remains on cally without any action after
2 seconds
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The delay in turning the LED off automatically after the release of the respective button can be con-
trolled using the potentiometer. Note that turning the potentiometer halfway in the clockwise direction
makes the LED turn off automatically within half the time of the first experiment. The LED on time is
maximum (2 ms) when the potentiometer is turned completely to the left in an anti-clockwise direc-
tion. When the potentiometer is turned to the extreme right in the clockwise direction, this feature will
be disabled.

Note The LED On Time feature is applicable to the last button released. To understand this, touch
any button while this feature is enabled. Release the finger, the button remains on because of the
LED On Time feature. Before the LED goes off, touch any other button. Release the second button
immediately. The first LED goes off immediately after the release of the second button; the second
LED demonstrates this feature. The LED On Time feature is disabled if the Toggle feature is
enabled.

See the CYSBCMBR2044 datasheet for more details.

3.7 Scan Rate/Sleep Feature

This section demonstrates the Sleep feature of the CYS8CMBR2044 CapSense controller using the
CY3280-MBR kit. Before proceeding, power the kit in default mode by following the steps in section
2.5 Power the Kit on page 11.

3.7.1 Test CapSense Buttons with Sleep Feature Disabled

Touch a CapSense button; the respective LED turns on. When the finger is released, the LED turns
off immediately. This is normal operation of the CapSense controller, seen on all CapSense buttons.

Figure 3-16. Kit with Sleep Feature Disabled

1. Touch a button; the LED turns 2. Release the button; the LED turns off

3.7.2 Enable Sleep Feature

The Scan Rate/Sleep pin of the CapSense controller is connected to a potentiometer. This helps to
change the value of the hardware strapping input connected to the pin. This potentiometer is marked
as SLEEP on the kit. The kit should be held such that the 'SLEEP’ text is readable. Ensure that the
SW2 switch is configured as Sleep On. Turn the Sleep potentiometer to the left, but not extreme left.

Touch the power button once to turn off the power and ensure the LED is turned off. Press the power
button again to turn on the power. This is because the CapSense controller should be reset every
time the hardware strapping inputs change. The Sleep feature is now enabled.
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Figure 3-17. Sleep Potentiometer Turned to Left

i

Test CapSense Buttons with Sleep Feature Enabled

Touch any CapSense button; the respective LED turns on. When the finger is released, the LED
turns off. There is no visible difference, but the CYBCMBR2044 CapSense controller is now working
at a lower average power. To test the average current consumed by the CapSense controller, de-
solder the R7 resistor and connect an ammeter in its place. Removing the R7 resistor allows to
measure the current consumed by the CapSense controller without including the current consumed
by other circuits such as LEDs. The ammeter shows the average power consumed by the CapSense
controller. As the potentiometer is turned more towards the left, the average power continues to
reduce. Typically, the measured current varies from 2.88 mA to 4 mA.

Figure 3-18. Setup to Measure Average Current

e o w:_. '{H — i

ARST Feature

This section demonstrates the auto-reset (ARST) feature of the CY8CMBR2044 CapSense
controller using the CY3280-MBR kit. Before proceeding, power the kit in default mode by following
the steps in section 2.5 Power the Kit on page 11.

Enable/Disable ARST Feature

The ARST feature is enabled in this kit by default. The 5.1-K resistor connected to the ARST port pin
and ground configures the sensor auto-reset time to 20 seconds. To disable the ARST feature, con-
nect ARST (pin 33 of J2) to VDD (pin 1 of J5). The VDD_ext (pin 41 of J2) cannot be used to disable
this feature when the kit is powered through batteries. This pin is floating when the kit is battery pow-
ered.
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31 9. Resisor nnected to ARST

External Resistor

3.8.2 Test CapSense Buttons with ARST Feature Enabled

Touch any CapSense button; the respective LED turns on. Do not release the button; keep the finger
pressed for more than 20 seconds. Observe that the LED turns off automatically after 20 seconds.
Release the buttons and touch the same buttons again; it works as usual.

Figure 3-20. Test Sequence for ARST Feature

(e o s = [Hl
1. Touch a button; the LED 2. Hold button in same state 3. After 20 seconds, the LED
turns on turns off automatically

The ARST signal is connected to pin 33 of the J2 connector. This helps to connect the ARST pin to
ground and make the sensor auto-reset time as 5 seconds. When the ARST pin is grounded, auto-
reset time is reduced to 5 seconds. See the CYS8CMBR2044 datasheet for more information on this
feature.

3.9 System Diagnostic Feature

This section demonstrates the System Diagnostics feature of the CY8CMBR2044 CapSense con-
troller using the CY3280-MBR kit. Before proceeding, power the kit in default mode by following the
steps in section 2.5 Power the Kit on page 11.

3.9.1 Enable System Diagnostics Feature
The System Diagnostics feature is enabled in the CYSCMBR2044 CapSense controller by default.
No change is needed in the kit.

3.9.2 Test System Diagnostics Feature - CapSense Button Short to Ground

Follow these steps:
1. Press the power button to turn off the kit.
2. Connect a wire between pin 2 and pin 4 of connector J5. This shorts the BTN1 sensor to ground.
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3. Press the power button to turn on the kit.

The System Diagnostics routine is executed by the CapSense controller on power up and the sensor
shorted to ground is detected. On power up, observe a pulse of 5-ms width on LED1 pin, which indi-
cates that BTN1 is shorted to ground. CapSense controller disables the button sensors that are
shorted to ground. Touch BTN1 and see that LED1 is not turned on. Other buttons work normally.

Figure 3-21. BTN1 Sensor Shorted to Ground

wleep Sleep§

@ Oon  Off VDO
o " - -
[ ]

Test System Diagnostics Feature - CapSense Button to Button Short

Follow these steps:

1. Press the power button to turn off the kit.

2. Connect a wire between pin 4 and pin 5 of connector J5. This shorts BTN1 and BTN2 sensors.
3. Press the power button to turn on the kit.

The System Diagnostics routine is executed by the CapSense controller on power up and the sensor
to sensor short is detected. On power up, observe a pulse of 5-ms width on LED1 and LED2 pins,
which indicates that BTN1 is shorted to BTN2. The CapSense controller disables the button sensors

that are shorted to each other. Touch BTN1 or BTN2; note that the respective LEDs are not turned
on. Other buttons work normally.

Figure 3-22. BTN1 Sensor Shorted to Ground

sleep Sleepy
On Off
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