Infineon
CYSCPROTO-041TP PSOC™ 4100T Plus CAPSENSE™
Prototyping Kit guide

About this document
Scope and purpose

This guide helps you get acquainted with the CYS8CPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping
Kit. It explains the kit's operation, describes the out-of-the-box (OOB) example and its functionality, and
provides hardware details of the board.

Intended audience

This kit is designed for technical specialists who are familiar with the PSOC™ 4 MCU and CAPSENSE™ technology.
Note: Use this kit under laboratory conditions.

Reference kit

Product(s) embedded on a PCB with a focus on specific applications and defined use cases that may include
software. PCB and auxiliary circuits are optimized for the requirements of the target application.

Note: Boards do not necessarily meet safety, EMI, or quality standards (e.g., UL, CE) requirements.
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board
(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards has
been tested by Infineon Technologies only as described in this document. The design is not qualified in
terms of safety requirements, manufacturing and operation over the entire operating temperature range
or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way which is compliant with the relevant
requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

It is the responsibility of the customer’s technical departments to evaluate the suitability of the
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of non-infringement of third party rights and implied warranties of fitness for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided
herein at any time without further notice.
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Safety precautions

Safety precautions

Note: Please note the following warnings regarding the hazards associated with development systems.

Table 1 Safety precautions

Caution: The evaluation or reference board contains parts and assemblies sensitive to
electrostatic discharge (ESD). Electrostatic control precautions are required when installing,
testing, servicing or repairing the assembly. Component damage may result if ESD control
procedures are not followed. If you are not familiar with electrostatic control procedures, refer
to the applicable ESD protection handbooks and guidelines.
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1 Introduction

1 Introduction

Wearable technology devices, from fitness trackers to smart glasses and smart clothes, are becoming
increasingly popular. Capacitive sensing is a key feature of any wearable solution. Battery life is a major
challenge in wearable technology today. Therefore, there is a constant need to lower power consumption while
ensuring the devices remain ON and responsive at all times.

The PSOC™ 4100T Plus series MCU (hereafter called “PSOC™ 4100T Plus”) addresses this challenge by
introducing new fifth-generation CAPSENSE™ and multi-sense low-power (MSC-LP) technology. It offers an
ultra-low-power touch HMI solution based on integrated "always-on" sensing technology. This enables
scanning of low-power buttons, such as power/wakeup buttons, while the device is in deep sleep, and
processing the results to wake the device in the event of a touch. This technology has an inherent autonomous
scanning capability that does not require CPU intervention for scanning sensors, allowing the device to remain
in deep sleep while scanning, thereby reducing overall power consumption.

The CYSCPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit allows you to evaluate the features of
the PSOC™ 4100T Plus device. The board has the following features:

+ APSOC™4100T Plus device

« Anonboard programmer/debugger (KitProg3)
« Aself-capacitance-based button

«  Amutual-capacitance-based button

«  Acapacitive proximity sensor

«  Acapacitive touchpad

+  Anambient light sensor (ALS)

« User LEDs (PWM enabled)

+ Auserbutton

This kit demonstrates the following key capabilities of the fifth-generation low-power CAPSENSE™ technology:
«  Superior touch-sensing performance:

- Best-in-class sensitivity, SNR, and immunity to harsh environmental conditions, such as temperature
and moisture. To evaluate the SNR performance, follow the steps mentioned in the ‘Monitor data using
CAPSENSE™ tuner’ section of the PSOC™ 4: MSCLP low-power CSD button code example’s README

« Ultra-low-power capability based on "always-on" sensing:

- Ability to obtain power numbers as low as 5 pA in the Wake-On-Touch mode and 96 pA in Active mode
(see CE238886 for the scan conditions for achieving this), making it ideal for battery-operated wearable
devices

The current sensor tuning is designed to tolerate water droplets, enabling effective operation even when
exposed to them.

See AN85951 - PSOC™ 4 and PSOC™ 6 MCU CAPSENSE™ design guide for details on the features of the fifth-
generation low-power CAPSENSE™ - MSC-LP.

Use ModusToolbox™ software to develop and debug your PSOC™ 4 projects. ModusToolbox™ software is a set of
tools that enables you to integrate Infineon devices into your existing development methodology.

If you are new to PSOC™ 4 and ModusToolbox™ software IDE, see AN79953 - Getting started with PSOC™ 4 MCU
for the basics of creating your own designs with the PSOC™ 4 MCU.

1.1 Kit contents

The CYSCPROTO-041TP PSOC™4100T Plus CAPSENSE™ Prototyping Kit contains the following:
«  PSOC™4100T Plus CAPSENSE™ Prototyping Board

+  Quick start guide (part of packaging)

+ 3 mm add-on overlay (for touchpad wing)
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Figure 1 CYS8CPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping Board
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1 Introduction

QUICK START GUIDE

PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit
CYS8CPROTO-041TP

Easy, out-of-the-box experience with 5th-generation CAPSENSE™ technology
demonstrating best-in-class low-power touch performance on PSOC™ 4 MCU

Step 1: Power up the kit
a. Ensure that the jumper is populated at header (J2).

b. Connect the board to your PC using the USB-C cable at USB-C connector (J1)
and observe that the power and status LEDs (LED1, LED4) turn on.

Step 2: Test the operation

a. Touch one of the capacitive buttons (either CSB1 or CSB2) and observe that
the LED2 (red) or LED3 (green) turns on respectively.

b. Swipe on the touchpad (CST1) and observe that the brightness of LED2 (red) and
LED3 (green) changes corresponding to finger position on the touchpad.

c. Hover your hand over the capacitive proximity sensor (CSP1) and ensure that the
brightness of LED5 (blue) changes with proximity.

. Ambient light sensor (ALS) detects changes in illuminance and adjusts the brightness

of LED6 (amber) accordingly.

USB Type-C connector (J1) MiniProg4 SWD interface

KitProg3 status LED (LED4) header provision (J7)*

PSOC™ 5LP MCU with Reset switch (SW1)

KitProg3 firmware Ambient light sensor (Q2)
(CY8C5868LTI-LP039 - U2) CSX CAPSENSE™ button (CSB1)
KitProg3 mode switch (SW3) CSD CAPSENSE™ button (CSB2)
External power input (J10)* PSOC™ 4100T Plus MCU

Target MCU current (CY8C414TAZQ-T495 - U1)
measurement header (J2) Multi-Sense expansion connector (J24)
Power LED (LED1) User button (SW4)

User LED’s CAPSENSE™ touchpad (CST1)

(LED2, LED3, LEDS, LED6) CAPSENSE™ proximity sensor (CSP1)

: *footprint only, not populated on the board

EEEE
For more information, please visit: % ; o
www.infineon.com/CYSCPROTO-041TP [=] X : < Inf'neon,

Published by Infineon Technologies AG 81726 Document Number: 002-40374 Rev. *A
Munich, Germany Date: 12/2024

©2024 Infineon Technologies AG.
AllRights Reserved.

Figure 2 CYSCPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit quick start guide

Inspect the kit’s contents; if you find any part missing, visit the Infineon Support page for assistance.

To evaluate touchpad operation with a 4 mm overlay, mount the supplied 3 mm add-on overlay on top of the 1
mm overlay on the touchpad wing. For more information, see CE240556: PSOC™ 4: MSCLP low power self-
capacitance touchpad with 4 mm overlay.

1.2 Getting started

This guide helps you get acquainted with the PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit.

+  Seethe Kit operation section for an overview of the PSOC™ 4100T Plus device features. Follow the Using
the OOB example CE240380 section to quickly review the OOB project preprogrammed in this kit. It also
provides steps to create a project and program/debug using ModusToolbox™

«  Seethe Hardware section for a detailed hardware description, kit schematics, rework instructions, and the
bill of materials (BOM)

+ Use ModusToolbox™ for application development with the PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit.
For the latest software support for this development kit, see the kit webpage
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«  ModusToolbox™ software is a free development ecosystem that includes the Eclipse IDE for
ModusToolbox™. Using ModusToolbox™, you can enable and configure device resources, and middleware
libraries, and program and debug the device. The software can be downloaded from the ModusToolbox™
software home page. For additional information, see the ModusToolbox™ software user guide

+  See the wide range of code examples to evaluate the PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit. These
examples help you familiarize yourself with the PSOC™ 4100T Plus device and create the design. You can
also find code examples on the GitHub page dedicated to ModusToolbox™ software-based examples

+  To access code examples through ModusToolbox™, see the “Software development for PSOC™ 4” section in
ANT9953 - Getting started with PSOC™ 4 MCU under “PSOC™ 4 software resources”

1.3 Additional learning resources

Infineon provides a wealth of data on the PSOC™ 4 product webpage to help you select the suitable PSOC™
device for your design and quickly and effectively integrate the device into your design.

1.4 Technical support

For assistance, visit Infineon Support or the Infineon Developer Community to post your questions.
You can also use the following support resources if you need quick assistance:

«  Self-help (Technical documents)

+  Local sales office locations
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2 Kit operation

This chapter provides an overview of the features of the PSOC™ 4100T Plus device and a quick overview of the
0OOB project preprogrammed in this kit. It also provides the steps to create a project and program/debug using
ModusToolbox™.

2.1 Theory of operation

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit is built around the PSOC™ 4100T Plus device. Figure 3 shows
the block diagram of the PSOC™ 4100T Plus device used on the board. For detailed device features, see the
device datasheet.

CPU Subsystem
PSOC™ 4100T Plus SWD/TC, MTB SPCIF

Cortex® M0+ FLASH SRAM o] DataWire/
S2bit 48 MHz 128 KB 32 KB 8KB DMA

FAST MUL
NVIC, IRQMUX

Read Accelerator SRAM Controller ROM Controller Initiator/MMIO

AHB-Lite

System Resources
Lite System Interconnect (Single Layer AHB)

Peripherals
; Peripheral Interconnect (MMIO)

Programmable
Analog

SARADC
(12-bit)

6x TCPWM
2x SCB, 3x UART

Test
TestMode Ent:
Digital DFT
Analog DFT

10SS GPIO (8x ports)

SARMUX

High-speed O Matrix&pmarti/0_| |

Power Modes
Active/Sleep

10 Subsystem

Figure 3 PSOC™ 4100T Plus device block diagram
Figure 4 shows the functional block diagram of the PSOC™ 4100T Plus CAPSENSE™ Prototyping Board.
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Functional Block Diagram

Mode
Switch

Status LED

KitProg3
uss
(Type-C)

|

KitProg3
(PSOC™5LP)
HW D 0x03

L]

Voltage KitProg3
Monitoring HWID

Reset
Button

SWD 10PIN
Header

Legend

Microcontroller

Sensors

Non-IFX parts.

User LED’s
(2)

User
Button

Multi-Sense
Expansion
connector

1/0
Headers

PSOC™4100T Plus

T

CMODs

Ambient

Light Sensor

CSX
Button

CsD Button

Proximity
Sensor

5x4
Touchpad

Figure 4

User guide

Functional block diagram of CYSCPROTO-041TP PSOC™ 4100T Plus CAPSENSE™
Prototyping Board
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Figure 5 PSOC™ 4100T Plus CAPSENSE™ Prototyping Board top view

The PSOC™4100T Plus CAPSENSE™ Prototyping Kit demonstrates the capabilities of fifth-generation
CAPSENSE™ technology, including low-power operation with always-on sensing and improved touch-sensing
performance with CAPSENSE™ widgets using the PSOC™ 4100T Plus device. This board features the following
peripherals:
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Table 2 Peripheral details

Sl. No. Peripheral Description

1 KitProg3 Type-C USB Connect to a PC to use the KitProg3 onboard programmer and
connector (J1) debugger, and to provide power to the board.

2 KitProg3 status LED (LED4) The amber LED4 indicates the status of the KitProg3. For more

details on the KitProg3 status, see the KitProg3 user guide.

3 KitProg3 (PSOC™ 5LP) The PSOC™ 5LP device (CY8C5868LTI-LP039), serving as
programmer and debugger KitProg3, is a multifunctional system that includes an
(CY8C5868LTI-LP039, U2) SWD programmer, debugger, USB-1°C bridge, and USB-UART

bridge. For more details, see the KitProg3 user guide.

4 KitProg3 programming mode | Use this button to switch between various modes of operation
selection button (SW3) of KitProg3. Note that this board supports only CMSIS-DAP

BULK mode. For more details, see the KitProg3 user guide.
The function of this button is reserved for future use.

5 External power supply input | Populating J10 enables the connection of an external DC
provision (J10) power supply input to the PSOC™ 4100T Plus device.

6 Target MCU current Connect an ammeter to this jumper to measure the current
measurement header (J2) consumed by the PSOC™4100T Plus device.

7 Power LED (LED1) The amber LED indicates the status of the power supplied to

the board.

8 User LEDs (LED2, LED3, LED5, | The user LEDs can operate over the entire voltage range of
LED®6) the PSOC™ 4100T Plus device as they are driven by a MOSFET

connected to the USB supply. The LEDs are active HIGH, so the
pins must be driven to VDDD to turn on the LEDs.

9 PSOC™4100T Plus MCU 10- Populating this 10-pin header allows you to program and
pin SWD program and debug | debug the PSOC™ 4100T Plus MCU using an external
header provision (J7) programmer, such as MiniProg4.

10 PSOC™ 4100T Plus MCU Reset | This switch resets the PSOC™ 4100T Plus MCU by connecting
switch (SW1) the PSOC™ 4100T Plus MCU reset (XRES) pin to ground.

11 ALS Sensor (Q2) The ambient light sensor (ALS) allows you to evaluate the ADC

peripheral of the PSOC™ 4100T Plus MCU.

12 CSX CAPSENSE™ button The CAPSENSE™ touch-sensing button, capable of both self-
(CSB1) capacitance (CSD) and mutual-capacitance (CSX) operation,

allows you to evaluate Infineon’s fifth-generation CAPSENSE™
technology. This button features a 4 mm acrylic overlay for
smooth touch sensing.

13 CSD CAPSENSE™ button The CAPSENSE™ touch-sensing button, capable of both self-
(CSB2) capacitance (CSD) and mutual-capacitance (CSX) operation,

allows you to evaluate Infineon’s fifth-generation CAPSENSE™
technology. This button features a 4 mm acrylic overlay for
smooth touch sensing.

14 PSOC™4100T Plus MCU (U1) | This kit highlights the features of the PSOC™ 4100T Plus device

and is designed for the 64-pin TQFP part with a 128 KB flash
capacity.

(table continues...)

User guide

13 002-40273 Rev. *A
2025-03-28


https://www.infineon.com/dgdl/Infineon-kitprog3-user-guide-UserManual-v20_00-EN.pdf?fileId=8ac78c8c93dda25b019548d13f6c1dcf
https://www.infineon.com/dgdl/Infineon-kitprog3-user-guide-UserManual-v20_00-EN.pdf?fileId=8ac78c8c93dda25b019548d13f6c1dcf
https://www.infineon.com/dgdl/Infineon-kitprog3-user-guide-UserManual-v20_00-EN.pdf?fileId=8ac78c8c93dda25b019548d13f6c1dcf

o _.
CYSCPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit |n f| neon

guide

2 Kit operation

Table 2 (continued) Peripheral details

Sl. No. Peripheral Description

15 Multi-Sense expansion The expansion header supports additional CAPSENSE™ pins
connector (J24) and Multi-Sense expansion boards.

16 User button (SW4) Provides an input to the PSOC™ 4100T Plus MCU. Note

that when pressed, the button connects the PSOC™ 4100T
Plus MCU pin to ground through a current-limiting resistor.
Therefore, you need to configure the PSOC™ 4100T Plus MCU
pin as a digital input with a resistive pull-up to detect the
button press.

17 CSD CAPSENSE™ Touchpad The CAPSENSE™ touch-sensing touchpad, capable of

(CST1) both self-capacitance (CSD) and mutual-capacitance (CSX)
operation, allows you to evaluate Infineon’s fifth-generation
CAPSENSE™ technology. This touchpad featuresa 1 mm
acrylic overlay for smooth touch sensing.

18 CSD CAPSENSE™ Proximity The CAPSENSE™ touch-sensing proximity, capable of both self-
sensor (CSP1) capacitance (CSD) and mutual-capacitance (CSX) operation,
allows you to evaluate Infineon’s fifth-generation CAPSENSE™
technology. This proximity features a 1 mm acrylic overlay for
smooth touch sensing.

See the Hardware functional description section for details on various hardware blocks.

2.2 Using the OOB example CE240380

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit is preprogrammed with the CE240380 - PSOC™ 4:
CY8CPROTO-041TP demo code example. This code example demonstrates the key features of the fifth-
generation low-power CAPSENSE™ technology in PSOC™ 4100T Plus, including:

« Self-capacitance (self-cap) button, mutual-capacitance (mutual-cap) button, self-cap proximity, and CSD
touchpad operation with superior touch sensing performance

+  Low-power wake-on-touch approach using a ganged sensor, optimizing power consumption for battery-
powered devices

For a detailed description of the project, see the example’s README file in the GitHub repository or in the

application's top-level directory when the example is created using ModusToolbox™.

Note: If you ever overwrite the OOB example, you can restore it by programming the PSOC™ 4:
CY8CPROTO-041TP demo code example again. For further details, see the section Creating a project
and program/debug using ModusToolbox™ for programming the board.

1. Connect the board to the PC using a USB cable through the KitProg3 USB connector, as shown in Figure 6

User guide 14 002-40273 Rev. *A
2025-03-28


http://github.com/Infineon/mtb-example-cy8cproto-041tp-demo
http://github.com/Infineon/mtb-example-cy8cproto-041tp-demo
http://github.com/Infineon/mtb-example-cy8cproto-041tp-demo/blob/master/README.md

o~ .
CYS8CPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit |n f| neon
guide

2 Kit operation

BTNI(P4.5)

Reteteted

Figure 6 Connect the USB cable to the USB connector on the board
2. Touch the self-capacitance-based button (CSB2) and observe that LED3 (green) turns on, as shown in
Figure 7. Touch the mutual-capacitance-based button (CSB1) with your finger and observe that LED2
(red) turns on, as shown in CAPSENSE™ CSX button operation with LED indication

Figure 7 CAPSENSE™ CSD button operation with LED indication
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BTNI(P4.5)

Figure 8 CAPSENSE™ CSX button operation with LED indication
3. Touch the touchpad with your finger and observe that LED2 (red) and LED3 (green) turn on, as shown in
Figure 9. The brightness of the LEDs will vary based on the touch position. Move your finger along the
touchpad to observe this variation

BTNI(P4.5)

(AN NN

le s
)

Figure 9 Capacitive touchpad operation with LED indication
4, Hover your hand over the capacitive proximity sensor and observe that the brightness of LED5 (blue)
changes with the proximity, as shown in Figure 10
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Figure 10 Capacitive proximity operation with LED indication
5. Hover your hand over the ambient light sensor (ALS) to change the light intensity falling on the ALS.
Observe that the brightness of LED6 (amber) changes with the light intensity, as shown in Ambient Light
Sensor (ALS) operation with LED indication

Figure 11 Ambient light sensor (ALS) operation with LED indication
6. Evaluate the low-power performance by measuring the current values in active, active low refresh rate,
and wake-on-touch modes. See the "Measure current at different application states" section of the code
example's README for detailed instructions
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Note: More code examples are available in the Eclipse IDE for the ModusToolbox™ software (see Figure 15) or
on the GitHub page dedicated to ModusToolbox™ software-based examples. These examples can be
used to evaluate the board. Some of these examples include:

«  PSOC™4: MSCLP low-power CSD button

«  PSOC™4: MSCLP low-power CSX button

«  PSOC™4: MSCLP low-power CSD touchpad
+  PSOC™4: MSCLP low-power proximity

2.3 Creating a project and program/debug using ModusToolbox™

This section briefly introduces project creation, programming, and debugging using ModusToolbox™. For
detailed instructions, see Help > ModusToolbox™ General Documentation > ModusToolbox™ user guide.

1. Connect the board to the PC using the USB cable through the KitProg3 USB connector (J1). The kit
enumerates as a USB composite device if you are connecting it to the PC for the first time. KitProg3
operates in CMSIS-DAP Bulk mode, and the status LED4 (amber) is always on in CMSIS-DAP Bulk mode

If you do not see the correct LED status, see the KitProg3 user guide for details on the KitProg3 status
and troubleshooting instructions. For updating the KitProg3 firmware, see the "Updating KitProg3"
section in the KitProg3 user guide. For commands, see the Firmware Loader user guide.

BTNI(P4.5)

XX XX

75
4X5 TOUCH PAD

Figure 12 Connect the USB cable to the USB connector on the board

2. Import the required code example (application) into a new workspace in the Eclipse IDE for
ModusToolbox™

a. In the Quick Panel, click New Application
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wd Quick Panel “=Variables “ Expressions °e Breakpoints - B

Eclipse IDE for A
ModusToolbox®

- Start

= New Application

& Search Online for Code Examples
® Search Online for Libraries and BSPs
% Refresh Quick Panel

Figure 13 New Application in the Quick Panel
b. In the Choose Board Support Package (BSP) - Project Creator window, follow these steps:
1. Expand the list to show all available PSOC™ 4 BSPs
2. Select CYSCPROTO-041TP, and click Next, as shown in Figure 14

Settings  Help

Source Template

Enter filter text... /|| Create from MPN...| Browse for BSP... [ CYBCPROTO-D41TP
Kit Name MCU/SOC/SIP Connectivity The PSOC™ 41007 Plus CAPSENSE™
> AIROC™ Bluetooth® BSPs Prototyping Kit enables you to evaluate and
> AIROC™ Connectivity BSPs develop with Cypress's fifth- generation, low-
» PG BSP power CAPSENSE™ solution using the PSOC™
© PeoC 4 BSPs 41007 Plus device.
CYBCKIT-040T CYBCAMELOIT4S2  <noner Kit Features:
CYBCKIT-041-413K CYBCAI46AZ1-5433  <noner
CVACKIT-0415-MAX CYBCA149A71-5398 <none> * World's Most Reliable, Lowest Power
CVBCKIT-0455 CYBCA54BA71-5485  <none» CAPSENSE™ Solution
CVBCKIT-145-40XX CYBCA045AZI-5413 <nones * On-board Programmer and Debugger
CYBCKIT-149 CYBCAI4TAZI-S4TS  <none» Kit Contents:
CYBCPROTO-040T CYBCAMELOITASZ  <none»
CYBCPROTO-040T-MS CYECAMELOI-T4SZ  <none> * CVBCPROTO-0411P PSOC™ 41007 Plus
CVECPROTO-041TP CYBCAI4TAZQ-T495__ <none> . g’:iﬁ‘:;i GZE‘:W‘"Q it
KIT_PSOCA-HVMS-128K_LITE CYECAT4TLWE-HVS135X <none>
KIT_PSOCA-HVMS-64K_LITE  CYECAT4BLWE-HVS115X <none>
PSOC4-GENERIC CYBCA548AZI-S485  <none>
RDK4 CYBCAI49AZE-S398  <none>
Finished download of file 'https://github.com/tlabs-com/mtb-rilabs-manifest/raw/main/itlabs-mtb-m i 2-rtlabsxml’
Finished download of file 'https://github.com’ i - frawfmain/: -muw-manifest-frZxml*
Finished loading the manifest data (4629 ms)

0 error(s), 0 warning(s)
Summary:

BSP: CYBCPROTO-041TP

"Mext" to select application. I
Figure 14 Creating a new application: Choose Board
Support Package
3. Select the required application and click Create, as shown in Figure 15. The right pane will

display the code example description and provide a link to view the README file on GitHub
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infineon

() Empty PSoC4 App
(J Hello World

~ Peripherals
(] GPIO Pins
[ 12C Master EzI2C Slave
) Periodic Interrupt Using TCPWM
() PSoC 4 Basic device firmware upgrade
() SAR ADC BASIC
() UART Transmit and Receive

CV3CPROTO-041TP D... APP_CYECPROTO-D41TP

() MSCLP Low Power CSD Button
[0) MSCLP Low power CSX button

z
&
g
g
:
=

z
a
H
i

] MSCLP low power self-capacitance touchpad with 4mm overlay
) MSCLP low-power multitouch mutual- capacitance touchpad
) MSCLP multi-phase mutuzl-capacitance touchpad

Torget IDE: Eclipse IDE for ModusToolbox

Enter filte text... 7 | Browsefor Application.. ¥ #2 [Z 51 [ This example demonsirates the CAPSENSE™ features of the PSoC™
4100T Plus device on the CYBCPROTO-041TP Kit including

Template Application New Application Name  New BSP Name recommended power states and transitions, tuning parameter

 Getting Started adjustments, and the method of tuning of a MSCLP self capacitance
(CSD)-based button and slider widgets and a MSCLP mutual
capacitance (CSK)-based button widget for low power operation,

(O Power Modes For more details, see the README.

Template Application(s): CYSCPROTO-041TP Demo
Application(s) Root Path: Ci/Bhavik, Vellowstone/ Projects/MTB_Test

Press "Create" to create the selected application(s)

< Back Create Close

Figure 15

Creating a new application: Select Application

3. In the Project Explorer tab, select the <App_Name> project to build and program the PSOC™ 4100T Plus

device application

4, In the Quick Panel tab, navigate to the Launches section, and click the <App_Name> Program

(KitProg3_MiniProg4) configuration, as shown in Figure 16

¢ Project Explorer % %5 Debug }i!i Registers 7 Peripherals
|~ 15 cvaceroT0-041TP_Demo |
T Taclides

= bsps
= build
(= ce_intemal
> (= deps
> (= images
& libs
(& templates
» [ main.c
& Makefile
% README.md
=5 mtb_shared

[ Quick Panel (x)= Variables &' Expressions g Breakpoints
Eclipse IDE for
ModusToolbox™

isting Application In-Place
1 Online for Code Examples

Online for Libraries and BSPs

wick Panel

~ CYBCPROTO-041TP_Demo (APP_CYBCPROTO-041TP)

= Launches

¥5 CY8CPROTO-041TP_Demo Debug (KitProg3_MiniProgd

[ © cvecPraTo-041TP_Demo Program (Kithrog3 MiniProgd

&, Generate Launches for CYBCPROTO-041TP_Demo
~ Tools

Firmware Update Host Tool 2.20

rary Manager 2.20

Figure 16 Building and programming the code example

5. ModusToolbox™ has an integrated debugger. To debug the PSOC™ 4100T Plus device application, follow

these steps:
a. In the Project Explorer tab, select the <App_Name> project

b. In the Quick Panel, navigate to the Launches section, and click the <App_Name> Debug

(KitProg3_MiniProg4) configuration, as shown in Figure 18
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For a detailed explanation on how to debug using ModusToolbox™ software, see the “Program and
debug” section in the Eclipse IDE for ModusToolbox™ user guide.

Note: Debug is disabled by default in the code example to reduce power consumption. Enable Debug
in the Device Configurator, as shown in Figure 17.

CY8C4147AZQ-T495 Debug - Parameters g X |
Peripherals ~ Pins  Analog-Routing ~ System  Peripheral-Clocks ~ DMA |Enter filter text O Y HHE
Enter filter text YERE & = LR X Name Value
Resource Name(s) Personality v General
» B, Programming/debugging is always possible
ol puss_0_dap_0 eoug Acces- through the factory-default pins. To use the
() EM_EEPROM m_0 Warning: Y alternative pins, the application must configure
Power the part at run-time so you must first program the
v ) System Clocks _ application through the default port.
. (?2) Debug Mode SWD v
> High Frequency -
v v SWD Pins
nput =
O EXTCLK  srss (? swoio & @ P3[2] digital_inout (CYBSP_SWDIO) [USED] -~
Lo srs (@) swcik & @ P3[3] digital_in (CYBSP_SWDCK) [USED] ~ ~
¥) IMO srss w sex
0 wco
v Miscellaneous
LFCLK srss
(J PUMPCLK srss k.0
() SYSTICK  srss_0_clock_0_altsystickclk_
|
I
Ready
. o o o .
Figure 17 Enabling Debug in the Device Configurator
[ Project Explorer 45 Debug Lilf Registers 2, Peripherals
| ~ 125 CYBCPROTO-041TP_Demo
5 o cludes
> & bsps
> @& build
> (@ ce_internal
> (= deps
» (& images
> & libs
> (= templates
s [ maine
& Makefile
[%] README.md
> 25 mth_shared
| Quick Panel (%)= Variables @' Expressions 9 Breakpoints
Eclipse IDE for
ModusToolbox™
~ Start
[& New Application
; Impart Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material
& Refresh Quick Panel
~ CYBCPROTO-041TP_Demo (APP_CYSCPROTO-041TP)
&, Build Application
@ Clean Application
~ Launches
[ 45 CYECPROTO-041TP_Demo Debug (KitProg3_MiniProgd)
) CYSCPROTO-041TP_Demo Program (KitProg3_MiniProgd)
&, Generate Launches for CYECPROTO-041TP_Demo
~ Tools
[ BSP Assistant 1.20
& Device Firmware Update Host Tool 2.20
[ Library Manager 220
Figure 18 Debugging the code example
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3 Hardware

3.1 Schematics

See the schematic files available on the kit webpage.

3.2 Hardware functional description

This section describes the individual hardware blocks. The kit includes a PSOC™ 4100T Plus CAPSENSE™
Prototyping Board, which features the following components:

+ PSOC™4100T Plus device

+  KitProg3 programmer/debugger and bridge

«  CAPSENSE™ buttons supporting CSD and CSX modes

«  CAPSENSE™ proximity sensor

«  CAPSENSE™ 4x5 touchpad supporting both CSX and CSD modes

«  Sensor expansion header for interfacing additional sensor expansion boards
« Ambient light sensor

« FouruserLEDs

+  User button

«  Other essential passive components for the operation of the kit

3.2.1 PSOC™ 4100T Plus MCU features

This kit features the PSOC™ 4100T Plus MCU, a member of the PSOC™ 4 platform with scalable and
reconfigurable architecture and an Arm” Cortex’-M0+ CPU. It combines a high-performance capacitive sensing
subsystem with programmable, reconfigurable analog and digital blocks.

For more information, see the PSOC™ 4100T Plus MCU family datasheet.
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PSOC™ 4100T Plus Device 1/O's
vDoD
T U1
;S VDDD_1 PE.4
&4 vDOD_2 P5.3
VDDD_3 PE.2
VCCD Eg-:]
T 52 o -
VDDA Eg;
—r—SS VDDA F'5:5
P5.4
XRES_L 51, — P53
———=———) XRES P5.2
P5.1
P5.0
P4.7
P4.6
Pa.5
P44
P4.3
P42
P4.1
P4.0
Pa.7
P3.6
P35
P3.4
P33
P3.z
P31
P3.0
P27 |2 P2 7
P2.6 !
1ov WESA P25 g P2_5
9 P24 a P2_4
28 VSS5D_1 P23 3 P2_3
4z | vSsD_z P22 — P2_2
53| VSSD_3 P21 5 P2_1
VS5D_4 P2.0 P2_0
CYa8C414TAZO-T485
Figure 19 PSOC™4100T Plus MCU schematic
Table 3 Pin assignment of PSOC™ 4100T Plus MCU in the Prototyping Kit

Pin details

Primary onboard function

Secondary onboard function

PO[0]

CAPSENSE™ driven shield 1 (SHIELD1)

PO[1

CAPSENSE™ proximity sensor (CSP1)

]
PO[2] - WCO IN
PO[3] - WCO OUT
PO[4] CAPSENSE™ touchpad row 3 (CST1_R3) -
PO[5] CAPSENSE™ touchpad row 2 (CST1_R2) -
PO[6] CAPSENSE™ touchpad row 1 (CST1_R1) -
PO[7] CAPSENSE™ touchpad row 0 (CST1_RO0) -
P1[0] CAPSENSE™ CMOD1 -
P1[1] CAPSENSE™ CMOD2 -
P1[2] CAPSENSE™ touchpad column 4 (CST1_C4) -
P1[3] CAPSENSE™ touchpad column 3 (CST1_C3) -
P1[4] CAPSENSE™ touchpad column 2 (CST1_C2) -
P1[5] CAPSENSE™ touchpad column 1 (CST1_C1) -

(table continues...)
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Table 3 (continued) Pin assignment of PSOC™ 4100T Plus MCU in the Prototyping Kit
Pin details | Primary onboard function Secondary onboard function
P1[6] CAPSENSE™ touchpad column 0 (CST1_CO) -
P1[7] SAR ADC External VREF input (connectedtoa |-
capacitor)
P2[0] - P2[6] |- Connected to a Multi-Sense expansion connector
(J24), which can be used as:
+  General-purpose I/O
« CAPSENSE™I/O
+ SARADCinput
P2[7] Ambient light sensor output (SAR ADC input) | Connected to a Multi-Sense expansion connector
(J24), which can be used as:
+  General-purpose I/O
o CAPSENSE™I/O
+ SARADCinput
P3[1] - Connected to a Multi-Sense expansion connector
(J24), which can be used as:
+  General-purpose I/O
o CAPSENSE™I/O
P3[2] SWD interface data /0 - SWDIO -
P3[3] SWD interface clock - SWDCLK -
P4[0] - P4[2] |- Connected to a Multi-Sense expansion connector
(J24), which can be used as:
+  General-purpose I/O
« CAPSENSE™I/O
P4[3] CAPSENSE™ driven shield 2 (SHIELD2) -
P4[4] CAPSENSE™ CSX button RX (CSB2_RX) -
P4[5] CAPSENSE™ CSD button (CSD_BTN) -
P4[6] CAPSENSE™ CSX button TX (CSB2_TX) -
P5[1] KitProg3 UART interface TX (KP_ UART_TX) -
P5[2] KitProg3 UART interface RX (KP_ UART_RX) -
P5[4] User LED 2 (LED3) -
P5[5] User LED 1 (LED2) -
P5[6] User button -
P6[0] User LED 3 (LED5) -

(table continues...)
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Table 3 (continued) Pin assignment of PSOC™ 4100T Plus MCU in the Prototyping Kit
Pin details | Primary onboard function Secondary onboard function
P6[2] User LED 4 (LED®6) Connected to an external sensor interface

expansion header (J24), which can be used as:
+  General-purpose I/O
« PWM Output

« SPIMOSI

P6[3] KitProg3 1°C interface clock (KP_ SCL) Connected to an external sensor interface
expansion header (J24), which can be used as:
« [2CSCL

P6[4] KitProg3 I°C interface data (KP_ SDA) Connected to an external sensor interface
expansion header (J24), which can be used as:
« [2CSDA

XRES Hardware reset -

3.2.1.1 PSOC™ 4100T Plus MCU power

The PSOC™ 4100T Plus MCU has two distinct modes of operation, each with specific power supply
requirements. In Mode 1, the chip can be powered by an external power supply ranging from 2.0 Vto 5.5V,
making it ideal for battery-powered operation. The internal regulator of the PSOC™ 4100T Plus MCU supplies
the internal logic, with its output connected to the VCCD pin. To ensure proper functioning, the VCCD pin must
be bypassed to ground using an external 2.2 pF capacitor (X5R ceramic or better). It must not be connected to
anything else.
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1 4.7uF 1 0.1uF 0.1uF I 4.7uF I
ot gVDDD
I
I o PSOC™ 4100T Plus
I - VSSD VSSA ﬁ
Figure 20 PSOC™4100T Plus MCU schematic with 2.0 V to 5.5 V external supply

In Mode 2, the power supply must be externally regulated and within the range of 1.71V to 1.89 V, including
power supply ripple. In this mode, the VDDD and VCCD pins are shorted together and bypassed. The internal
regulator must remain enabled. For optimal bypassing, use bypass capacitors from VDDD to ground. It is
standard practice to use a larger capacitor in parallel with a smaller capacitor (for example, 0.1 pF).
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1.71V < VDDA < 1.89V

I

t- 1.71V < VDDD < 1.89V
4.70F Lul

VDDD

VDDD

PSOC™ 4100T Plus

Figure 21 PSOC™4100T Plus MCU schematic with 1.8 V £5% external supply

The PSOC™ 4100T Plus MCU on the prototyping board operates at 5V in the default configuration (Mode 1). The
target voltage for the PSOC™ 4100T Plus MCU is supplied through a ferrite bead (FB4) to filter noise on the
power rail. Provisions are available for powering the kit, allowing the target MCU voltage to be configured to
operate at 1.8 V either by feeding 1.8 V through an external power input or by enabling a 1.8 V LDO voltage-
regulated supply. For 1.8 V operation, the VCCD (core-voltage supply) of the PSOC™ 4100T Plus MCU must be
shorted with VDDD by populating R67 or by populating a J14 header and shorting it with a jumper (ACC18). The
default configuration supports both 3.3V and 5V operation.
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PSOC™ 4100T Plus Device Power
P4_WDD VDDD
FB4 "J:
0 0 ‘ ' ‘
1K caa ca? c-u c4z
4.TuF 0.1uF AuF 0.1uF
16V 16V 16V 16V
P4_VDD VDDA
FB5 T TP12
m c39 c-m
TuF 1|.|F
E -I
vDDoD VCCD
T RET 0 OHM T
WDNl _
C3B
2 2uF
Nota: il “ 16V
RET should ba oo
populated when DR 2
VDDD is 1.8V. oMl
Figure 22 PSOC™ 4100T Plus MCU power schematic

A set of decoupling capacitors is provided for both the digital (VDDD) and core (VCCD) voltage rails of the MCU.
To measure the current consumption in different modes of operation for the PSOC™ 4100T Plus target device,
use header J2 in the power rail. By default, J2 is shorted with a jumper (ACCT).

Current Measurement
Header
VTARG P4_VvDD
R48 .. ~00OHM
v /\DNI
o f—
oag
J2
HDR 2 RiA
Note:
This header is usad for masuring currant
consumed by the PSaC™ 41007 Plus MCU

Figure 23 Current measurement header (J2) schematic

For current measurement, remove the jumper and connect a current measurement device (ammeter) between
the pins of J2, as shown in Figure 23.

Note: Do not remove the jumper while the target device is powered.
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Current measurement
device

BTN1(P4.5)

": H00000000000):
T 725

4X5 TOUCH PAD

Figure 24 Connecting the current measurement device with the J2 header

The onboard LED (LED1) indicates the power status of the PSOC™ 4100T Plus MCU.

Power LED
VCC_PERI

R32

560 OHM

LED1

Ambear LED

3

Figure 25 Schematic of power LED indication (LED1)
3.2.1.2 PSOC™ 4100T Plus MCU external programming/debugging header

On the PSOC™ 4100T Plus Prototyping Board, the default programming/debugging interface is provided by the
onboard KitProg3 programmer/debugger. Additionally, you can use an external MiniProg4 programmer/
debugger through the 10-pin header (J7) provision, which is not populated by default.
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PSOC™ 4100T Plus Device SWD interface

F3_3 {0y R3B A A ADOHM Sy KP_SWDCLK
p1 2 D R4D 0 OHM CODKP_SWDIO
VTARG_REF R39 4.TK
R37 4.TK
VTARG_REF

"I' J7
& & e

1
3 {1 Di £ P_SWDID
O O KP_SWDCLK
cz0 5 B
O O
1uF 715 D—%K
10V D2 ] 10" XRES_L .
DN DN mi P KP_RESE
HOR 5x2
S DI
Note:

Maount J7, D2 and C20 for Extarmal
pregrammer interface

Figure 26 PSOC™ 4100T Plus MCU 10-pin programming/debugging header schematic
To use the external programming/debugging interface, populate J7, D2, and C20.

3.2.1.3 Reset button

Use the push button (SW1) on the PSOC™ 4100T Plus CAPSENSE™ Prototyping Board to reset the PSOC™ 4100T
Plus MCU. SW1 provides an active LOW signal.

VDDD
—[ R43

47K
DNI
XxRes L [ 1 = 3

lczg —= 10 Or a1

0 1uF 434133025816

$1 G v

Figure 27 Reset button (SW1) schematic

Reset Button

3.2.2 PSOC™ 5LP-based KitProg3 programmer and debugger

An onboard PSOC™ 5LP device (CY8C5868LTI-LP039 - U2) functions as the KitProg3 programmer/debugger to
program and debug the PSOC™ 4100T Plus device. The PSOC™ 5LP device connects to the PC's USB port via a
Type-C USB connector and interfaces with the SWD and other communication interfaces of the PSOC™ 4100T
Plus MCU.

For more information, refer to the following resources:
+ PSOC™5LP webpage
«  CY8C58LPxx family datasheet
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PSOC™ 5LP based KitProg3 |
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Figure 28 Schematic of PSOC™ 5LP-based KitProg3
3.2.2.1 KitProg3 onboard target voltage measurement

PSOC™ 5LP of KitProg3 uses an ADC to measure the onboard target voltage. A voltage divider is placed before
the ADC input to ensure the target voltage is within the dynamic range of the ADC.
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Voltage Monitoring

VWTARG_REF

- & PELP_SIO_VREF
R2E " 490K 1%

R25 A ~A8.9K 1%
A DHI

WTARG_REF

R15 . . 15K 1%  VTARG MEAS

R16 ~30K_1% ‘[

vy

PSLP_VDD

" 15K 1% USB_V_SENSE
R3 A Y

o ~d0K 1%
R4 A

Figure 29 Schematic of KitProg3 onboard target voltage monitoring circuit

3.2.2.2 KitProg3 programming mode selection button and status LED

Use the SW3 button to switch between various modes of KitProg3 operation, such as from CMSIS-DAP HID to
BULK mode and enabling the boot loader mode. By default, KitProg3 on this board supports CMSIS-DAP BULK
mode. The SW3 button is also reserved for future use. The status LED (LED4) indicates the current mode of
KitProg3.

For more details, see the KitProg3 user guide.

KitProg3 Mode Switch KitProg3 Status LED
SwW3 RE1 LED4
P5LP1_2 1 == _ 3 PSLP1_4 o H.‘."
o o <
434123025828 S 560 OHM Ambar LED
Figure 30 KitProg3 mode selection button (SW3) and status LED (LED4) schematic
3.2.3 Power supply system

This prototyping board has a default input supply from the USB Type-C connector (J1), with low-capacitance
bidirectional TVS diodes (D1 and U3). These diodes provide ESD and overvoltage transient protection for both
power and data signals. Additionally, they provide the 5V supply for the target MCU through a ferrite bead
(FB1).

Figure 31 shows the power block diagram of the PSOC™ 4100T Plus CAPSENSE™ Prototyping Board with the
default input supply.
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Power Block Diagram
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Figure 31 Power block diagram
USB Power Supply and Interface
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Figure 32 USB Type-C connector (J1) and ESD protection (D1, U3) schematic
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This board has a linear voltage regulator at U4 to provide the PSOC™ 4100T Plus device with a regulated 1.8V
supply, derived from the 5V supply coming from the USB Type-C connector.

1.8V Voltage regulator
KP_VBUS VCC_1VE
VE e L
* 1 IM ouT 3 9
] 3 NG 5+
cis < HEM GND c18 c48
TwF < R#1 NCWVE183IASN1B0TIG 0. 1uF 1uF
——1ov ¢ 100K DN L E—T Y]
DM oMl DMl DMl
Figure 33 1.8 V voltage regulator (U4) schematic

Header J10 (not populated by default) can be used as an external power supply input to power the PSOC™
4100T Plus device with a voltage ranging from 1.8 Vto 5 V.

Target Voltage Supply

VIN VWTARG

J10 FB3 T
b . R53 .

1 . 0T
T2 VY| v
a 1K KP_VBUS
DN c30
1uF RS2 . . .
D3 10v
VCC_1VE
R51 .
oy

Note: Note:

External supply should be minimum of 1. Unmount the R52 and mount RS53 to

1.8Y to maximum of 5V. For extarnal salect external supply as Target valtage

supply of 1.8V, populate resistor RET

to short VDDD and VCCD 2. Unmount the R52 and mount R51 to
salect 1.8V supply from aonboard LDO as
Target voltage

Figure 34 External power supply input (J10) schematic

These powering options allow the kit to operate at different voltages. Select the required powering option by
populating the corresponding selection resistors (R53, R52, or R51).

Note: If the supply voltage (VDDD) is 1.8 V, short the PSOC™4100T Plus device core supply (VCCD) with VDDD
using resistor R67, as shown in PSOC™ 4100T Plus MCU power.
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PSOC™ 4100T Plus Device Power
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o T
W Low low lon lew
gw g &V yw 4’718\;
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B f;; f&
16W 16v
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2 2uF
Note: 16vW
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populated when DR 2 g
VDDD is 1.8V. oMl
Figure 35 PSOC™ 4100T Plus device power schematic
3.2.3.1 Target reference voltage switch

A load switch (U5) is used to generate the target reference voltage and to isolate the leakage currents from the
voltage divider used for target voltage measurement.

VTARG Reference Voltage
(1.8V to 5V based on VTARG)

P4_VDD

|

< R a 1
250k IN ouTt

1

VTARG VTARG_REF
— Us =

SIP32431DNP3-T1GE4

C23

EM

]
=
(4}

PAD
|
|
(=]
c
m

c22 c24

0.1uF —— 0.1uF
16v 18Y T

168Y

Figure 36

3.24

3.24.1

CAPSENSE™

Target reference voltage switch (U5) schematic

Capacitive sensing

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Board includes:

+  A4x5segment CAPSENSE™ touchpad (CST1) that supports both CSX and CSD modes

«  Two CAPSENSE™ buttons (CSB1 and CSB2), with CSB1 supporting both CSD and CSX modes, and CSB2

supporting only CSD mode
«  Aproximity sensor (CSP1)
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CAPSENSE™ 4x5 TouchPad CAPSENSE™ CSX Button
RT4 2K TP C4 CST_C4 CSB1
2 X R78 .. .2K TP C3 TSI C3
P14 QST e csror 1 R 2
21_5 > RS 5% TP Co CST CO ' CS:(_BTN_T)?AHO) P46
Pt Bt il CSX_Button R23 2K P4 4
o 0 CSX_BTN_F!)’{\/\/\_<O> -
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PSRz K TP R CSTRE 7 | R3O
PO a0 RT1 2K TP R CSTRI 3| RE o0 CsB2  CAPSENSE™ CSD Button
P 7005 RI0 2K TPRD CSTRD 4] 720 KX —
4x5_Touch_Pad O L CSD':?N SBOOHM_ 55 pa 5
CSD_Button
CAPSENSE™ Proximity Sensor
()—PROXLP PROX RIB .~ s P01
CSP1 560 OHM
Figure 37 Schematic of capacitive sensing widgets

The kit includes acrylic overlays of varying thicknesses to evaluate the performance of the CAPSENSE™

touchpad (CST1) and proximity sensor (CSP1) in different scenarios:

1. Default configuration: A 1 mm thick acrylic overlay (ACC15) is provided for the initial evaluation of
CAPSENSE™ performance

2, Optional configuration for evaluation with higher thickness overlay: An additional 3 mm thick
acrylic overlay (ACC17) is included in the kit. This can be placed on top of the existing 1 mm overlay to
evaluate CAPSENSE™ touchpad performance in CSD mode with a higher thickness

The CAPSENSE™ buttons (CSB1 and CSB2) use a4 mm (with -10% tolerance) thick acrylic overlay (ACC16) for

evaluation purposes.

CAPSENSE Overlay's

ACC15 ACC16 ACCIT

CapSense Overlay CapSense Overlay CapSense Overlay

Overlay Material: Acrylic
Overlay Thickness: 1mm
Owverlay Dimensions: 34mm x 46mm

Overlay Material: Acrylic
Overlay Thickness: 4mm
Overlay Dimensions: 34mm x 46mm

Overlay Material: Acrylic
Overlay Thickness: 3mm
Overlay Dimensions: 34mm x 46mm

Figure 38 Acrylic overlays for CAPSENSE™ widgets
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Two external modulation capacitors (C3 and C6) on the board enable the CAPSENSE™ functionality. NPO
dielectric-based capacitors are used for better capacitance tolerance over a temperature range of -55°C to
+125°C.

Figure 39 Schematic of modulation capacitors

The board supports a dedicated set of driven shields that can drive the hatch pattern surrounding the sensor
region. These hatch patterns had a provision to connect ground by default; all the hatch patterns are connected
to the driven shields.

Table 4 CAPSENSE™ widgets with their associated driven shield

CAPSENSE™ widget Associated driven MCU 1/0 configured as driven
shield shield

CAPSENSE™ touchpad (CST1) SHIELD1 PO[0]

CAPSENSE™ proximity sensor (CSP1) SHIELD1 PO[0]

CSX CAPSENSE™ button (CSB1) SHIELD2 P4[3]

CSD CAPSENSE™ button (CSB2) SHIELD2 P4[3]
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CAPSENSE™ Shield
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Pa_3 ORI 560 OHM CpP4_3_SHI
Figure 40 Schematic of driven shield configurations

For detailed information on using CAPSENSE™, including design guidelines, see the PSOC™ 4 and PSOC™ 6 MCU

CAPSENSE™ design guide.

3.2.5

Ambient light sensor

The kit includes an ambient light sensor (ALS - Q2) that uses GPIO P2[7] of the PSOC™ 4100T Plus SAR ADC for

ambient light sensing.
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Ambient Light Sensor

VTARG_REF

¥y P2 _7_ALS_ADC_IN

Figure 41 Ambient light sensor schematic

3.2.6 Crystal

A 32.768 kHz crystal footprint is provided onboard and connected to P0[2] and P0[3] of the PSOC™ 4100T Plus
MCU to enable the watch crystal oscillator (WCO). By default, these pins are connected to the I/0 header (J18).
Remove these connections before using the crystal. See Enabling the WCO for the PSOC™ 4100T Plus device for
rework instructions.

WCO
RA5 A 0 0OHM :O>PE'_2_H
REE . 0 OHM _ 22pF || Ca6
.—
PO_2 ¢ o 50V | [DNI
Y1
32 TGBKHE
oMl

T 22pF | | C4T

ROE . . .0 OHM
PO_3<) “ BNI *~Sov|om T
ROT .~ O OHM gascs o ~

Figure 42 WCO crystal oscillator schematic

3.2.7 User LEDs

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Board includes four user LEDs: LED2, LED3, LED5, and LED6.
These LEDs are driven by Q1 and Q3 MOSFETs to isolate the LED current from the PSOC™ 4100T Plus device
current (although GPIO peripheral current consumption will still be part of the PSOC™ 4100T Plus device
current). By default, the LEDs are powered by the KP_VBUS USB power input. Additionally, there is a provision
on the board to drive the LEDs from the VTARG_REF power rail.
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100K 100K 100K
\_\}7 v N \/
Voltage supply for Peripherals
KP_VBUS VCC_PERI
R57 0 OHM
VTARG_REF
T RS8 . . .00HM
DNI
Note:
Unmount the R57 and mount R58 to select
WTARG_REF as paripheral supply voltage
Figure 43 User LEDs schematic
3.2.8 User button

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Board includes a user button, SW4, connected to pin P5[6] of
the PSOC™ 4100T Plus device via a resistor, R86. Additionally, a 1K Q current-limiting resistor, R60, is placed in
series to prevent excessive current flow when the 1/0 is configured as an output and SW4 is pressed.

User guide

40

002-40273 Rev. *A
2025-03-28



o~ _.
CYSCPROTO-041TP PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit |n f| neon
guide

3 Hardware
User Button
SW4
: R&S = 3
Pss T =2 10 ©
C34 434123025828
— > REO
16v 1K
N Y%'
Figure 44 User button schematic
3.2.9 Expansion headers
3.2.9.1 Multi-Sense expansion connector

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit includes a 24-pin sensor interface header (J24), offering a
convenient and flexible way to connect various sensors and interfaces.

P4_WDD VDDA KP_WBUS
124
Arkd § n 1 o |2
PWM / MOSIPE_2 (O 31 >3 P A
2C_SCL  PB_3 > =< 1§ $OD PE_4 12C_SDA
7| -8
- n, 2] s 10 .
o - (R
Pz Q55 13] 5114 58 P25
Po 5 00 15| - | 16 X% pa 3
Pa 0 &5 17 8 S5S pa
Pa_2 ﬂ L. 20 \): PZ_7_ALS_ADC_IN

L
2 [ - ALS_ADC_IN

HOR 12x2

Figure 45 Multi-Sense expansion connector schematic

This header is divided into three main sections:
«  Power supply

+ Digital interface

« Sensorinterface

3.2.9.1.1 Power supply

The power supply section of the header provides power for the sensor expansion board. These pins can be used
to power sensors, interfaces, and other devices on the expansion board.

Table 5 Pin assignment of power supply domains

Pin number Power supply domain | Description

J24.5 P4_VDD Used for I/0 reference only; do not use for powering devices
on sensor expansion boards.

J24.6 KP_VBUS (5V) Can be used to power devices on the sensor expansion
boards.

(table continues...)
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Table 5 (continued) Pin assignment of power supply domains

Pin number Power supply domain | Description

J24.7 VDDA Used for analog reference only; do not use for powering
devices on sensor expansion boards.

J24.2,J24.8 GND Ground

3.2.9.1.2 Digital interface

The digital interface section of the header provides digital communication pins for devices on the sensor
expansion boards. These pins allow for the transmission of digital signals between the MCU and the connected
devices.

Table 6 Pin assignment of digital interface signals
Pin number |MCU pin number Primary digital interface Secondary digital interface
J24.1 P6[2] GPI10 and PWM supported digital SPI MOSlI interface
output
J24.3 P6[3] 12C Clock signal -
J24.3 P6[4] I2C Data signal -
3.2.9.1.3 Sensor interface

The sensor interface section of the header provides signal pins from the PSOC™ 4100T Plus device for
connecting sensors and interfaces. These pins can be used to connect capacitive touch sensors and other
sensors with analog output. The built-in ADC of the PSOC™ 4100T Plus device can be used to measure the
analog signal levels from these sensors.

Table 7 Pin assignment of sensor interface signals

Pin number MCU Pin number Primary sensor interface

J24.9to J24.15, P2[0] - P2[6], P2[7] Connected to an external sensor interface expansion header
J24.20 (J24), which can be used as:

+  General-purpose /O
o CAPSENSE™I/O
+  SARADC input

J24.16 P3[1] Connected to an external sensor interface expansion header
(J24), which can be used as:

+  General-purpose /O
« CAPSENSE™I1/O

J24.17 P4[0] Connected to an external sensor interface expansion header
(J24), which can be used as:

+  General-purpose I/O
o CAPSENSE™I/O

(table continues...)
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Table 7 (continued) Pin assignment of sensor interface signals
Pin number MCU Pin number Primary sensor interface
J24.18 P4[1] Connected to an external sensor interface expansion header

(J24), which can be used as:
+  General-purpose /O
o CAPSENSE™I/O

J24.19 P4[2] Connected to an external sensor interface expansion header
(J24), which can be used as:

+  General-purpose /O
« CAPSENSE™I1/O

3.2.9.2 1/O expansion headers

The PSOC™ 4100T Plus CAPSENSE™ Prototyping Kit includes four headers - J18, J21, J22, and J23, that provide
connectivity to the PSOC™ 4100T Plus device GPIOs.
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Figure 46 Schematic of expansion headers
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3.3 CYS8CPROTO-041TP kit rework for evaluating additional features
3.3.1 Enabling the external programming/debugging interface to the

PSOC™ 4100T Plus device

The default programming/debugging interface for the PSOC™ 4100T Plus device is the onboard KitProg3. A 10-
pin header (J7) is provided on the kit to interface with an external programmer, such as MiniProg4. By
populating the J7 header, MiniProg4 can be directly connected to the PSOC™ 4100T Plus device.

The prototyping board includes provisions for ESD and decoupling capacitors on the VTARG power rail. To
enable ESD protection, populate D2. To filter noise on the target reference voltage, populate C20.

Table 8 Rework components with reference and manufacturer details

Reference |Description Manufacturer | Manufacturer part number

J7 CONN, HDR, MALE, DUAL, 10P0OS, 1.27 mm, Samtec FTSH-105-01-L-DV-K-P-TR
GOLD, STR, SMD

D2 DIO, TVS, UNIDIR,5V, 18.6 V, 174 W, SOD-523 MCC ESD5VOD5-TP

C20 CAP, CER, 1 uF, 10%, X5R, 10V, 0402 Yageo CCO0402KRX5R6BB105

Figure 47 shows the reworked schematic sections.

PSOC™ 4100T Plus Device SWD interface
Pa_a{{r R38 A0 OHM Y KP_SWDCLK
Pa_2 {0 R40 . D OHM COPHP_SWDIO

VTARG_REF R39 . . ~ATK

R3T . . ~A.TK
VTARG_REF
J7
; H D—:—<g;KF'_SWD o
c20 =g O KP_SWDCLK
B
0 O
1uF 710 olE
10v D2 E] Ad* XRES_L -
ONI ONI O o ¥ KP_RESE
HDR 5x2
W ONI
Mote:
Mount J7, D2 and C20 for External
pregrammer intarface

Figure 47 Schematic of rework regions to enable the external programming interface

Table 9 J7 header pin assignment for interfacing with MiniProg4

Pin details | Kit function MiniProg4 interface function

J7.1 VTAR_REF, PSOC™ 4100T Plus device voltage VTARG, to sense the target MCU voltage
reference

J7.2 P3[2], Port 3 Pin 2, is a GPIO of the PSOC™4100T | SWDIO, SWD data in/out interface with the
Plus device that supports the SWD interface and | target MCU
is connected to the target MCU via the SWDIO
signal.

(table continues...)
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Table 9 (continued) J7 header pin assignment for interfacing with MiniProg4
Pin details | Kit function MiniProg4 interface function
J7.3 GND, ground reference of prototyping board GND, ground reference of MiniProg4
J7.4 P3[3], Port 3 Pin 3, is a GPIO of the PSOC™ 4100T | SWDCLK, SWD clock interface with the target
Plus device that supports the SWD interface and | MCU
is connected to the target MCU via the SWDCLK
signal.
J7.5 GND, ground reference of the prototyping board | GND, ground reference of MiniProg4
J7.6 N.C. N.C.
J7.7 GND, ground reference of the prototyping board | GND, ground reference of MiniProg4
J7.8 N.C. N.C.
J7.9 GND, ground reference of the prototyping board | GND, ground reference of MiniProg4
J7.10 XRES_L, reset signal for the PSOC™ 4100T Plus XRES, reset signal for the target MCU
device

The pin assignments for J8 and J9 support the 5-pin programming interface of MiniProg4. Populate a 5-pin
header on either J8 or J9 (manufacturer part number PRPCO05SAAN-RC or an equivalent can be used), as
shown in Figure 48.

Mode Select

wse  EGBCYPRESS :
B MiniProg4

Programmer I Debugger ,,

BTNI(P4.5)

Status

Custom App

L XX XXX XX XXX

4X5 TOUCH PAD

Figure 48 Rework regions to enable the 5-pin programming interface with MiniProg4
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Table 10 Connection details for 5-pin programming interface between MiniProg4 and the kit
5-pin programming interface on MiniProg4 5-pin programming interface on the kit

VTARG J8.1orJo.1

GND J8.30rJ9.3

XRES J8.50rJ9.5

SWCLK J8.70r J9.7

SWDIO J8.90orJ9.9

3.3.2 Enabling the external power input for PSOC™ 4100T Plus device

A 2-pin screw terminal header (J10) provision is provided on the prototyping board to interface an external
power supply input for powering the PSOC™ 4100T Plus device. To use this feature, populate the J10 header,
remove R52 and populate R53 resistor.

Table 11 Rework components with reference and manufacturer details
Reference Description Manufacturer |Manufacturer part number
J10 CONN, TERMINAL BLOCK, 2.54MM, 2POS, On Shore OSTVNO02A150
6A, STR, TH Technology,
Inc.
R53 RES, Fixed, 0 OHM, JUMPER, 1A, 0603 Yageo RC0603JR-070RL

Figure 49 shows the reworked schematic section.

Target Voltage Supply

WIN VTARG
J10 FB3 T
1 0T - R53 .. 00HM
3 YIRY, . PAVY SR
1K KP_VBUS

——1uF RE2 . . .0 OHM
D3 10V AN T
VCC_1Va
S S R51 . . 0 OHM

DNI

MNote: Nota:

External supply should be minimum of
1.BV to maximum of Y. For external
supply of 1.8V, populate resistor RET
to short VDDD and WCCD

1. Unmount the R52 and mount R53 to
salect external supply as Target voltage

2. Unmount the R52 and mount R51 to

salect 1.8Y supply from anboard LDO as
Target voltage

Figure 49 Schematic of rework regions to enable the external power input for the PSOC™ 4100T
Plus device
3.3.3 Enabling 1.8 V supply for the PSOC™ 4100T Plus device

By default, the PSOC™ 4100T Plus device is powered by a 5V supply from a USB Type-C connector. The board
also includes a linear voltage regulator provision at U4, which provides a regulated 1.8 V supply to the PSOC™
4100T Plus device, derived from the 5V supply from the USB Type-C connector.
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Table 12 Rework components with reference and manufacturer details
Reference |Description Manufacturer | Manufacturer part number
U4 IC, REG, LDO, 1CH, Fixed, 1.8V, 0.25A,2.2Vto |Onsemi NCV8163ASN180T1G
5.5V, TSOP-5
C19,C48 CAP, CER, 1 pF, 10%, X5R, 10V, 0402 Yageo CC0402KRX5R6BB105
C18 CAP, CER, 0.1 pF, 10%, X5R, 16 V, 0402 Walsin 0402X104K160CT
Technology
R41 RES, Fixed, 100K, 5%, 1/16 W, 0402 Yageo RC0402JR-07100KL

Populate the components mentioned in Table 12. Remove R52 and populate R51. Figure 50 shows the reworked
schematic sections.

Note: Populate R67 to short VCCD and VDDD when the PSOC™ 4100T Plus device is powered by a 1.8 V supply.
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1.8V Voltage regulator
KP_VBUS VCC_1vE
U4
T L L J 1M ouT E . T
] 3 NC 5
c19 " EN GND c18 C48
TuF < R41 NCWE1BIASN1BOTIG 0. 1uF 1uF
10V 100K DNI 16Y 1oV
DI DMl DOMI DMl
N
PSOC™ 4100T Plus Device Power
P4_\DD VoDD
FB4 "J:
1 1336 ca? 1341 C4az2
4 TuF 0.1uF $1UF J;I:I 1uF
L‘IBU l1 BW 16W l18\f
P4_VDD VDDA
FBS TP12
0 . -T
1K CEB C#CI
E .TuF 1|.|F
1 16
voDD VCCD
RET 0 oHM
T WDNI T
case
2.2uF
Nota: " e
e oo [T hore
VDDD is 1.8V. oMl
Figure 50 Schematic of rework regions to enable 1.8 V powering option for the PSOC™ 4100T Plus
device
3.34 Enabling the WCO for the PSOC™ 4100T Plus device

By default, the watch crystal oscillator (WCO) is not populated on the PSOC™ 4100T Plus CAPSENSE™
Prototyping Board. To enable the WCO, populate the crystal (Y1) and load capacitors C46 and C47. Additionally,
remove resistor R95, R97 and populate resistors R96, R98 to connect the crystal (Y1) to the PSOC™ 4100T Plus
device.
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Table 13 Rework components with reference and manufacturer details
Reference |Description Manufacturer | Manufacturer part number
Y1l XTAL, 32.768 kHz, 20 ppm, 12.5 pF, SMD Wiirth 830065253
Elektronik
C46, C47 CAP, CER, 22 pF, 5%, NP0, 50 V, 0402 Wiirth 885012005057
Elektronik
R96, R98 RES, Fixed, 0 OHM, JUMPER, 0.63 A, 0402 Panasonic ERJ-2GEOROOX

Figure 51 shows the reworked schematic sections.

weo — R85 o A ADOHM rven 2 H
R8E . 0 OHM o 22pF C48
PO_2{Op——=" ST T EEU'I 'nr\n
Y1
32.7BBKHz —
DNl L —
RE88 .. »00HM 22pF Ca7
Po_3<C; T J EEU{ }nr\n_"
‘ RT .  OOHM o o 1y N
Figure 51 Schematic of rework regions to enable the WCO for the PSOC™ 4100T Plus device
3.3.5 Enabling additional sense signal for Multi-Sense expansion
connector

By default, pin P2[7] of the PSOC™ 4100T Plus device is connected to the ambient light sensor (Q2). A provision
is provided to use this pin for the sensor interface header. To establish the signal connection with the sensor
expansion header (J24), populate R90 and remove R83.

Table 14 Rework components with reference and manufacturer details
Reference |Description Manufacturer | Manufacturer part number
R90 RES, Fixed, 0 OHM, JUMPER, 1A, 0402 Yageo RC0402JR-070RL

Figure 52 shows the reworked schematic sections.
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FP4_WDD VDDA KP_WBUS
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PWM / MOSI PE_2 1(\ ; C i
2C_SCL  PE_3 GO0 =< & <CP PE_a 12C_SDA
7 -8
P2 0 E 1? 12 § P2 1
P2_2 (o2 1 12 Q2 P23
PZ_4 ; P25
P26 {55 15 | ¢ 5|16 255 P31
— (4 17 - 2|18 ) -
P4_0 2% BT X T=p $ P4_1
F4_2 ) C 3 €4 P2_T_ALS_ADC_IN
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| ¢ 3
N4
HDR 12x2
Ambient Light Sensor
VTARG_REF
C44 | |0.1uF
50V
-7 Q2
b TEMTEO00X0
P2 T
50V RS0
; 0 OHM
L P2 _7_ALS_ADC_IN
Figure 52 Schematic of rework regions to enable additional sense signal for Multi-Sense
expansion connector
3.4 Bill of materials

See the BOM files available on the kit webpage.
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ADC
Analog-to-digital converter

BOM
Bill of materials

BSP
Board support package

CLI
Command-line interface

CMOD
Modulator capacitor

CMSIS-DAP

Cortex” Microcontroller System Interface Standard - Debug Access Port

CPU
Central processing unit

CsD
Self-capacitance

CcsX
Mutual-capacitance

EMC
Electromagnetic compatibility

ESD
Electrostatic discharge

GND
Ground

GPIO
General-purpose input/output

HMI
Human-machine interface

12C
Inter-integrated circuit

IDE
Integrated development environment

LED
Light emitting diode
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MCU
Microcontroller unit

MSC
Multi-sense converter

OO0B
Out-of-the-box

PsSOC™
Programmable system-on-chip

SAR
Successive Approximation Register

SCL
Serial clock (12C)

SDA
Serial data (12C)

SWD
Serial Wire Debug

UART
Universal Asynchronous Receiver-Transmitter

USB
Universal Serial Bus

XRES
External reset
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PSOC™, formerly known as PSoC™, is a trademark of Infineon Technologies. Any references to PSoC™ in this
document or others shall be deemed to refer to PSOC™.
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