(infineon

Please note that Cypress is an Infineon Technologies Company.

The document following this cover page is marked as “Cypress” document as this is the
company that originally developed the product. Please note that Infineon will continue
to offer the product to new and existing customers as part of the Infineon product

portfolio.

Continuity of document content

The fact that Infineon offers the following product as part of the Infineon product
portfolio does not lead to any changes to this document. Future revisions will occur
when appropriate, and any changes will be set out on the document history page.

Continuity of ordering part numbers

Infineon continues to support existing part numbers. Please continue to use the
ordering part numbers listed in the datasheet for ordering.

www.infineon.com



A,

A CYPRESS CE210290 - PSoC 4 CapSense Low-Power
" Ganged Sensor

-— EMBEDDED IN TOMORROW™

Objective

This code example demonstrates how to implement a low-power CapSense® linear slider with an average current consumption
of 6 pA.

Requirements

Tool: PSoC Creator™ 4.2 and later versions

Programming Language: C (Arm® GCC 5.4.1, Arm MDK)
Associated Parts: All PSoC 4, PSoC 4 BLE, and PRoC BLE devices
Related Hardware: CY8CKIT-042 and CY8CKIT-042 BLE

Overview

This code example implements a five-segment CapSense linear slider interface. Using the low-power modes available in the
PSoC® 4 device, an average current of 6 YA is achieved when no touch is present. The example supports the CapSense tuner
to read CapSense debug data such as raw count, baseline, and difference count.

Hardware Setup

There is no hardware setup required for this code example.

Software Setup

There is no software setup required for this code example.

Operation
1. Plug the kit into your computer’'s USB port.

2. Build the project and program it into the PSoC 4 device. Choose Debug > Program. For more information on device
programming, see PSoC Creator Help.

3. Remove jumper J13 on CY8CKIT-042 (or jumper J15 on CY8CKIT-042 BLE) and connect an ammeter to measure the
device current. Refer to the kit user guide for complete details on power measurement steps.

4. Measure the current consumption without touching the slider and note the value. Confirm that when the slider is not touched
for more than three seconds, the current consumption is less than 6 pA.

5. Touch the slider and confirm that the device switches from Slow Scan mode to Fast Scan mode by observing the increase
in average current on the ammeter. Confirm that when the slider is touched, the current consumption is less than 120 pA.

6. Release the finger on the slider and wait for three seconds. Confirm that the device switches back to Slow Scan mode by
observing the reduction in average current on the ammeter.

7. By default, the Tuner is disabled in the firmware. Enabling the tuner means additional code will execute, which increases
power consumption. To enable the tuner, set the TUNER_UPDATE_ENABLE macro in main.c to ‘1’. Build the project and
program the device.
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8. Tolaunch the Tuner GUI, right-click the CapSense Component and select Launch Tuner from the menu, as Figure 1 shows.

Figure 1. Launch CapSense Tuner
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9. Navigate to Tools > Tuner Communication Setup in the Tuner GUI menu to set up 1>2C communication, as Figure 2 shows.
o Select the kit with the 12C port.

o Setthe 12C address, sub-address size, and speed

Figure 2. Set Up 1°C Communication
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10. Inthe Tuner GUI, click Connect followed by Start, as Figure 3 shows.

Figure 3. Start Communication
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11. After establishing I1°C communication between the device and Tuner GUI, observe the sensor data and detect the slider
position when touching the slider. Figure 4, and Figure 5, show example sensor debug data such as difference count, raw
count, and baseline.

Figure 4. Tuner Widget View
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Figure 5. Tuner Graph View
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12. If you change any of the parameters, and the TUNER_UPDATE_ENABLE macro in main.c is set to ‘1’, you can click To Project
to save the changes in your project code. After doing so, repeat steps 1 through 6.
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Design and Implementation

Figure 6 shows the PSoC Creator schematics of this code example. This code example uses the CapSense, EZI2C Slave, and
Global Signal Reference Components.

The CapSense Component is configured with a five-segment linear slider widget and one ganged sensor. The ganged sensor
is a combination of five slider segments. The project uses the CapSense Sigma Delta (CSD) manual tuning mode with current
output digital to analog converter (IDAC) auto-calibration enabled.

The EZI2C Slave is used to monitor the sensor data and slider touch position information on a PC using the CapSense tuner
available in the PSoC Creator integrated design environment (IDE).

Figure 6. PSoC Creator Project Schematic

CE210290 PSoC4 CapSense Low Power Ganged Sensor

This starter design is for the PSoC 4 device series. In this project, a ganged slider is used to
demonstrate low power capabilities of the CapSense component. To observe CapSense sensor debug data, EZI2C slave
communication interface is used.
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CapSense Key Configuration:

1. CSD scanning mode EzI2C configuration:
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3. 5-segment Slider - Number of addresses: 1
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5. "Active" and "Look For Touch" modes implementation - Sub-address size: 16 bit

To observe device operation:
1. Build the project

2. Program device System
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- . . . K . WDT d ti .
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Global Signal
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- Slave address = 0x08
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6. Press "Connect" button
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The firmware flowchart for the code example is shown in Figure 7 on page 6. To reduce the power consumed by the PSoC
device and provide an optimum touch response, this code example implements two modes: Fast Scan mode and Slow Scan
mode. When you are interacting with the slider, the PSoC 4 device is in the Fast Scan mode. When you are not interacting with
the slider for a specific duration, the Slow Scan mode is used.

In the Fast Scan mode, all slider segments are scanned individually at a refresh rate of 33 Hz (or scan interval of 30 ms) and
the touch position is calculated. The PSoC 4 device is put into Deep Sleep after the CapSense data is processed. The watchdog
timer is used to periodically wake up the device from the Deep Sleep mode. This mode provides an optimum touch response,
but consumes a higher average current (<120 pA) when compared to the Slow Scan mode.
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In the Slow Scan mode, all slider segments are ganged and scanned as a single sensor at a refresh rate of 5 Hz (or scan interval
of 200 ms). The PSoC 4 device is put into the Deep Sleep mode after the CapSense data is processed. The Slow Scan mode
consumes a lower average current of 6 WA per button, but with a slower touch response. After touch is detected in the Slow
Scan mode, the device switches to the Fast Scan mode to provide the optimum touch response at the expense of a higher
power consumption.

Figure 7. Project Firmware Flowchart
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Components and Settings
Table 1 lists the PSoC Creator Components used in this example, as well as the hardware resources used by each Component.

Table 1. List of PSoC Creator Components

Component Instance Name Component Version Hardware Resources
CapSense CapSense V6.0 CSD and two GPIO pins
EZI2C Save (SCB mode) EZI2C v4.0 SCB and two GPIO pins
Interrupt WDT_Interrupt v1.70 Interrupt
Global Signal Reference WDT v2.10 Watchdog Timer
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Parameter Settings
Figure 8 and Figure 9 show the changed settings for the CapSense Component.

Figure 8. CapSense Component Basic Tab Settings

-
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Figure 9. CapSense Component Advanced Tab — Widget Details Settings
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Figure 10 shows the changed settings for the EZI2C Component.

Figure 10. EZI2C Component Configuration
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Reusing this Example

The code example is designed for the PSoC 4200 family and the associated CY8CKIT-042 kit. The design is easily portable to
other PSoC 4 devices and kits, typically by just changing the device and pin assignments.

To switch from the CY8CKIT-042 to other PSoC 4 pioneer kits, follow the steps below:

1. Select the appropriate device with the Device Selector called from the project’'s context menu (Figure 11).

Figure 11. Select Device Selector from Project’s Context Menu
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2. Table 2 lists the pin assignment for both the CY8CKIT-042 and CY8CKIT-042 BLE kits. When you select the device, the
control file assigns the device pins automatically in the design wide resource file according to the device selected.

Table 2. Pin Assignment for the PSoC4 CapSense Low Power Ganged Sensor Project

\Capsense: Cmod\ P4[2] P4[0]
\CapSense: Sns[0]\ (LinearSlider_Sns0) P1[1] P2[1]
\CapSense: Sns[1]\ (LinearSlider_Sns1) P1[2] P2[2]
\CapSense: Sns[2]\ (LinearSlider_Sns2) P1[3] P2[3]
\CapSense: Sns[3]\ (LinearSlider_Sns3) P1[4] P2[4]
\CapSense: Sns[4]\ (LinearSlider_Sns4) P1[5] P2[5]
\EZI2C: scl\ P3[0] P3[5]
\EZI2C: sda\ P3[1] P3[4]

If the assigned Component’s pins are not as shown in Table 2 or you want to overwrite the existing pin assignment, double-
click the project’s design wide resources (DWR) file in the Workspace Explorer window and assign the pins, as Figure 12
shows. See the device datasheet to use other pins.

Figure 12. Change Pin Assignments in Project’s Design Wide Resource File
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3. Select 3.3V as the supply voltage by connecting the appropriate jumper. For CY8CKIT-042, connect the jumper on J9. For
other kits, see the kit user guide.

4. Build the project and ensure that there are no errors or warnings.
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Related Documents

Table 3 lists relevant application notes, code examples, device datasheets, and PSoC Creator Component datasheets.

Table 3. Related Documents

Application Notes

AN79953 Getting Started with PSoC 4 Describes the PSoC 4, and how to build a first PSoC Creator project.
ANS5951 PSoC® 4 and PSoC® 6 CapSense® Describes how to design capacitive touch sensing applications with the
Design Guide PSoC 4 and PSoC BLE families of devices.
PSoC® 4 Low-Power Modes and Describes how to use the PSoC 4 low-power modes and features to operate
ANB6233 h . ; e - ; h
Power Reduction Techniques at very low power levels while retaining essential functionality.
AN92239 Proximity Sensing with CapSense® This application note s_hoyvs how'to implement a robust, low-power, low-cost,
CapSense-based proximity sensing system.
AN90114 PSoC® 4000 Family Low-Power This application note introduces the low-power modes offered by the PSoC®
System Design Techniques 4000 family and teaches the methods to design low-power systems.

Code Examples

CE210291

PSoC® 4 CapSense® One Button

PSoC Creator Component Datasheets

CapSense Supports capacitive touch sensing
EZI2C Slave Supports 12C slave operation
Global Signal Reference Supports Watchdog timer

Device Documentation

PSoC 4 Datasheets

PSoC 4 Technical Reference Manuals

Development Kit (DVK) Documentation

CYB8CKIT-042 PSoC® 4 Pioneer Kit

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit
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