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CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer
kit guide

About this document

Scope and purpose

This guide will help you get acquainted with the PSoC™ 4100S Max pioneer kit (CYS8CKIT-041S-MAX). This
document also provides hardware details of the board and its usage information.

Intended audience

This kit is intended for all technical specialists who are familiar with PSoC™ 4 and CAPSENSE™. This kit is
intended to be used under laboratory conditions.
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Safety and regulatory compliance information

Safety and regulatory compliance information

The CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer kit is intended for development purposes only. This kit is not
afinished product and when assembled may not be resold or otherwise marketed unless all required
authorizations are obtained. Contact support for details.

PSoC™ 4100S Max pioneer boards contain electrostatic discharge (ESD) -

sensitive devices. Electrostatic charges readily accumulate on the human
body and any equipment, which can cause a discharge without detection.

Permanent damage may occur on devices subjected to high-energy

discharges. Proper ESD precautions are recommended to avoid performance
degradation or loss of functionality. Store unused PSoC™ 4100S Max pioneer

boards in the protective shipping package.

End-of-Life/Product Recycling

The end-of-life cycle for this kit is five years from the date of manufacture
mentioned on the back of the box. Contact your nearest recycler to discard
the kit.

General safety instructions

ESD protection

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

Handling boards

CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer boards are sensitive to ESD. Hold the board only by its edges.
After removing the board from its box, place it on a grounded, static-free surface. Use a conductive foam pad if
available. Do not slide board over any surface.
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Introduction

1 Introduction

The PSoC™ 4100S Max pioneer kit enables you to evaluate and develop your applications using the
PSoC™ 4100S Max series MCU (hereafter called “PSoC™ 4100S Max MCU”).

The PSoC™ 4100S Max MCU is a true programmable embedded system-on chip, integrating custom digital and
analog peripheral functions, memory, and an Arm® Cortex®-M0+ MCU on a single chip with flexible automatic
routing, and the 5™ generation multi sense converter (MSC) - a capacitive sensing system with best-in-class
performance.

The CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer kit lets you evaluate all the PSoC™ 4100S Max MCU features. It
comes with two boards, CYS8CKIT-041S-MAX PSoC™ 4100S Max pioneer board (hereafter called “PSoC™ 4100S Max
pioneer board”) and CY8CKIT-041S-MAX capacitive sensing expansion board (hereafter called “Capacitive
Sensing Expansion Board”). The PSoC™ 4100S Max pioneer board consists of a PSoC™ 4100S Max MCU, an
onboard programmer/debugger (KitProg3), voltage regulators, user LEDs and buttons, CAPSENSE™ buttons,
thermistor, a micro-B connector for USB device interface, crystal oscillators and other passives. The capacitive
sensing expansion board consists of CAPSENSE™ Touchpad, slider and proximity sensors.

The PSoC™ 4100S Max pioneer kit introduces an evaluation platform for the 5" generation CAPSENSE™ - multi
sense converter in PSoC™ 4100S Max devices. Refer the AN85951 - PSoC™ 4 and PSoC™ 6 MCU CAPSENSE™
Design Guide to know the detailed features of 5% generation CAPSENSE™ - multi sense converter.

You can use ModusToolbox™ to develop and debug your PSoC™ 4 projects. ModusToolbox™ software is a set of
tools that enable you to integrate Infineon devices into your existing development methodology.

If you are new to PSoC™ 4 and ModusToolbox™ IDE, refer to the application note AN79953 - Getting Started with
PSoC™ 4 to help you familiarize with the PSoC™ 4 and help you create your own design using the ModusToolbox™
IDE.

1.1 Kit contents
The CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer kit has the following contents, as shown in Figure 1.

e PSoC™4100S Max pioneer board

e Capacitive sensing expansion board
e USB Type-Ato Micro-B cable

e Six jumper wires (5 inches each)

e 40-pin FFC (2 inches)

e Quick start guide
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Figure 1 CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer kit contents

Inspect the contents of the kit; if you find any part missing, contact your nearest Infineon sales office for help:

Www.cypress.com/support.

1.2 Getting started

This guide will help you get acquainted with the PSoC™ 4100S Max pioneer kit:

e Follow Using the 0OB example - [MSC CSX button project] section to have a quick review of OOB project in

this kit.

e The Kit Operation chapter describes the major features of the PSoC™ 4100S Max pioneer kit and

functionalities such as programming, debugging, and the USB-UART and USB-I2C bridges.

e The Hardware chapter provides a detailed hardware description, kit schematics, and the bill of materials

(BOM).

e Application development using the PSoC™ 4100S Max pioneer kit is supported in ModusToolbox™. For the

latest software support for this development kit, refer to the kit webpage.

- ModusToolbox™ software is a free development ecosystem that includes the ModusToolbox IDE. Using
ModusToolbox™, you can enable and configure device resources, middleware libraries, and program and
debug the device. You can download the software from the ModusToolbox™ home page. See the

ModusToolbox™ User Guide for additional information.
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e Thereisawide range of code examples to evaluate the PSoC™ 4100S Max pioneer board. These examples help
you familiarize yourself with the PSoC™ 4100S Max MCU and create your own design. These examples are
available in the ModusToolbox™ IDE. You can also find code examples on the GitHub page dedicated to
ModusToolbox™ based examples.

- To access code examples through ModusToolbox™, see “Code Example” section in AN79953 - Getting
Started with PSoC® 4 under “ModusToolbox™ Resources”.

1.3 Board details

The CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer kit comes with two boards, a PSoC™ 4100S Max pioneer
board and a capacitive sensing expansion board.

The pioneer board has the following features (see Figure 5):
Power LED (D2)
KitProg3 USB connector (J8)
KitProg3 status LED (D3)
PSoC™ 5LP based KitProg3 programmer and debugger (CY8C5868LTI-LP039, U2)
KitProg3 programming mode selection button (SW3)
Voltage regulator (U3)
PSoC™ 4100S Max MCU power selection jumper (J10)
PSoC™ 4100S Max MCU current measurement header (J11)
PSoC™ 4100S Max MCU reset button (SW1)
. Arduino UNO R3 compatible power header (J1)
. PSoC™ 4100S Max MCU program and debug header (J12)
. Arduino UNO R3 compatible I/O headers (J2, J3 and J4)
. PSoC™ 4100S Max MCU user button (SW2)
. CAPSENSE™ buttons (CSB1 and CSB2)
. User LEDs (D1, D4 and D5)
. Flat flex cable (FFC) connector (40-pin) to connect to capacitive sensing expansion board (J9)
. Thermistor (TH1)
. PSoC™4100S Max MCU (CY8C4149AZ1-S598, U1)
. PSoC™ 4100S Max MCU extended I/0 Header (J6) (footprint only)
20. External power supply connector (J5) (footprint only)

W e N OA WD
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The capacitive sensing board has the following features (see Figure 6):

Flat flex cable (FFC) connector (J2)
Proximity (CSP1)

Touchpad (CST1)

Flat flex cable (FFC) connector (J1)
Slider (CSS1)

o v e
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Figure 2 shows the pinout of the PSoC™ 4100S Max pioneer board.
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Figure 2 CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer board pinout
Table1 PSoC™ 4100S Max pioneer board pinout
Pin | Primary on-board function | Secondary on-board Connection details
function

XRES | Hardware reset - -

PO[0] | FFC connector - J9.28 - Touchpad side - CAPSENSE™ Touchpad (RX0)
Slider side - None

PO[1] | CAPSENSE™ button (RX) - -

PO[2] | CAPSENSE™ shield 1 - -

PO[3] | CAPSENSE™ button 1 (TX) - -

PO[4] | UART_TX - _

PO[5] | UART_RX - -

PO[6] | UART_RTS GPIO on J6.2 header Remove R10 and mount R62 to connect to
Arduino header
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Pin | Primary on-board function | Secondary on-board Connection details
function

PO[7] | UART_CTS GPIO on J6.1 header Remove R9 and mount R58 to connect to
Arduino header

P1[0] |I12C_SCL (J3.10) - -

P1[1] |I12C_SDA (J3.9) - -

P1[2] | GPIO on J2.2 header - -

P1[3] | GPIO on J2.4 header - -

P1[4] | GPIO on J2.6 header - -

P1[5] | GPIO on J2.8 header - -

P1[6] | GPIO on J2.10 header - -

P2[0] |Arduino A0 (J2.1) - -

P2[1] |Arduino Al (J2.3) - -

P2[2] |Arduino A2 (J2.5) - -

P2[3] |Arduino A3 (J2.7) - -

P2[4] |Arduino A4 (J2.9) Thermistor VDD Remove R66 and mount R64 to connect to
thermistor

P2[5] |Arduino A5 (J2.11) Thermistor Out Remove R73 and mount R71 to connect to
thermistor

P2[6] | Thermistor out GPIO on J2.13 header | Remove R76 and mount R81 to connect to
Arduino header

P2[7] | GPIO on J2.15 header Thermistor GND Remove R91 and mount R88 to connect to
thermistor

P3[0] | FFC connector - J9.5 - Touchpad side - CAPSENSE™ Touchpad (TX8)
Slider side - CAPSENSE™ slider (TX)

P3[1] | FFC connector-J9.6 - Touchpad side - CAPSENSE™ Touchpad (TX9)
Slider side - None

P3[4] | FFC connector - J9.7 - Touchpad side - CAPSENSE™ Touchpad (TX10)
Slider side - None

P3[5] | FFC connector -J9.8 - Touchpad side - CAPSENSE™ Touchpad (TX11)
Slider side - CAPSENSE™ slider (RX7)

P3[6] | FFC connector-J9.9 - Touchpad side - CAPSENSE™ Touchpad (TX12)
Slider side - CAPSENSE™ slider (RX6)

P3[7] | FFC connector -J9.10 - Touchpad side - CAPSENSE™ Touchpad (TX13)
Slider side - CAPSENSE™ slider (RX5)

P4[4] | FFC connector - J9.18 - Touchpad side - CAPSENSE™ Touchpad (RX8)
Slider side - CAPSENSE™ slider (RX3)

P4[5] | FFC connector -J9.19 - Touchpad side - CAPSENSE™ Touchpad (RXT7)
Slider side - CAPSENSE™ slider (RX2)

P4[6] | FFC connector - J9.20 - Touchpad side - CAPSENSE™ Touchpad (RX6)
Slider side - CAPSENSE™ slider (RX1)
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Pin | Primary on-board function | Secondary on-board Connection details
function

P4[7] | FFC connector-J9.21 - Touchpad side - CAPSENSE™ Touchpad (RX5)
Slider side - CAPSENSE™ slider (RX0)

P5[0] | FFC connector -J9.36 - Touchpad side - CAPSENSE™ Touchpad (TX4)
Slider side - None

P5[3] | FFC connector - J9.37 - Touchpad side - CAPSENSE™ Touchpad (TX5)
Slider side - None

P5[4] | FFC connector -J9.38 - Touchpad side - CAPSENSE™ Touchpad (TX6)
Slider side - None

P5[5] | FFC connector - J9.39 - Touchpad side - CAPSENSE™ Touchpad (TX7)
Slider side - None

P5[6] | FFC connector -J9.24 - Touchpad side - CAPSENSE™ Touchpad (RX4)
Slider side - None

P5[7] | FFC connector - J9.25 - Touchpad side - CAPSENSE™ Touchpad (RX3)
Slider side - None

P6[0] |Arduino D4 (J4.5) - -

P6[1] | Arduino D5 (J4.6) - -

P6[2] | Arduino D6 (J4.7) - -

P6[3] |Arduino D7 (J4.8) - -

P6[4] | Orange User LED (D4) GPIO on extended Remove R109 and mount R112 to connect to

header J6.6 extended header

P6[5] | FFC connector-J9.2 - Touchpad side - CAPSENSE™ proximity
Slider side - None

P7[2] | GPIO on J2.12 header - -

P7[3] | Red UserLED (D1) GPIO on extended Remove R42 and mount R43 to connect to

header J6.4 extended header
P7[4] | GPIO on extended header - -
J6.3

P7[5] | GPIO on J2.14 header - -

P7[6] | FFC connector - J9.26 - Touchpad side - CAPSENSE™ Touchpad (RX2)
Slider side - None

P7[7] | FFC connector-J9.27 - Touchpad side - CAPSENSE™ Touchpad (RX1)
Slider side - None

P8[0] | Arduino DO (J4.1) - -

P8[1] |Arduino D1 (J4.2) - -

P8[2] | Arduino D2 (J4.3) - -

P8[3] |Arduino D3 (J4.4) - -

P9[0] | FFC connector-J9.32 - Touchpad side - CAPSENSE™ Touchpad (TXO0)
Slider side - None

P9[1] | FFC connector - J9.33 - Touchpad side - CAPSENSE™ Touchpad (TX1)
Slider side - None
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Pin | Primary on-board function | Secondary on-board Connection details
function

P9[2] | FFC connector-J9.34 - Touchpad side - CAPSENSE™ Touchpad (TX2)
Slider side - None

P9[3] | FFC connector-J9.35 - Touchpad side - CAPSENSE™ Touchpad (TX3)
Slider side - None

P10[0] | Arduino D11 (J3.4) - -

P10[1] | Arduino D12 (J3.5) - -

P10[2] | Arduino D13 (J3.6) - -

P10[3] | Arduino D10 (J3.3) - -

P10[4] | Arduino D8 (J3.1) - -

P10[5] | Arduino D9 (J3.2) - -

P11[0] | FFC connector - J9.11 - Touchpad side - CAPSENSE™ Touchpad (TX14)
Slider side - None

P11[1] | FFC connector - J9.12 - Touchpad side - CAPSENSE™ Touchpad (TX15)
Slider side - None

P11[2] | CAPSENSE™ button 0 (TX) - -

P11[3] | CAPSENSE™ shield 0 - -

P11[4] | FFC connector - J9.17 - Touchpad side - CAPSENSE™ Touchpad (RX9)
Slider side - CAPSENSE™ slider (RX4)

P11[5] | User button - -

P12[0] | Orange user LED (D5) GPIO on extended Remove R110 and mount R111 to connect to

header J6.5 extended header
P12[1] | GPIO on J2.16 header - -
1.4 Additional learning resources

Infineon provides a wealth of data at www.cypress.com/psoc to help you to select the right PSoC™ device for
your design and to help you to quickly and effectively integrate the device into your design.

1.5

Technical support

For assistance, visit Cypress Support or visit community.cypress.com to ask your questions in Cypress
Developer Community.

You can also use the following support resources if you need quick assistance:

Local Sales Office Locations

User Guide

Self-help (Technical Documents)
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1.6 Documentation conventions
Table 2 Document conventions for guides
Convention Usage

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

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

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

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

Click the File icon and then click Open.

Times New Roman Displays an equation: 2+2 =4
Text in gray boxes Describes Cautions or unique functionality of the product.
1.7 Abbreviations and definitions
Table 3 Abbreviations
Abbreviation Definition
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
CSX Mutual-Capacitance
CTS Clear to Send (UART)
DC Direct current
ECO External Crystal Oscillator
EMC Electromagnetic Compatibility
ESD Electrostatic Discharge
FFC Flat Flex Cable
GND Ground
GPIO General Purpose Input/Output
HID Human Interface Device
12C Inter-Integrated Circuit
IDE Integrated Development Environment
LED Light Emitting Diode
MCU Micro Controller Unit
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Abbreviation

Definition

MISO Master In Slave Out (SPI)

MOSI Master Out Slave In (SPI)

MSC Multi Sense Converter

NTC Negative Temperature Coefficient

00B Out-of Box

PSoC™ Programmable System on Chip

PWM Pulse Width Modulation

QSPI Quad Serial Peripheral Interface

RTS Request to Send (UART)

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

VIN Voltage-In

WCO Watch Crystal Oscillator

XRES External Reset
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2

This chapter introduces you to various feature of PSoC™ 4100S Max pioneer kit including the theory of
operation and the onboard KitProg3 programming and debugging functionality, USB-UART, and USB-12C
bridges.

Kit operation

2.1 Theory of operation

The PSoC™ 4100S Max pioneer board is built around a PSoC™ 4100S Max MCU. Figure 3 shows the block
diagram of the PSoC™ 4100S Max MCU device used on the board. For details of device features, see the device

datasheet.
CPU Subsystem
PSoC 4100S
Max SWD/TC, MTB SPCIF
Cortex .
MO+ FLASH SRAM ROM DataWire/
32-bit 48 MHz 384 KB 32 KB 8 KB DMA
AHB-Lite NVICFIAF?(-?F,\'/\IAUL;I(' VPO Read Accelerator SRAM Controller ROM Controller Initiator/MMIO
System Resources ﬁ ﬁ ﬁ ﬁ i E
Lite | System Interconnect (Single Layer AHB) |
Power 1 \
Sleep Control Perlpherals
POR Wl'c REF N Peripheral Interconnect (MMIO)
o 1L 1T 1L JCICICILILILICIC 17
Clock
Clock Control Programmable E s -
WDT < — <| |8 &
L0 [ MO | = by s8] [2]]8 al o g
2 o o © = [a) &
Reset g SAR ADC =gl ellel 2] |ollal |E] |5E
Sl (12-bit) oflle||8]ls]l&]]|2]]e](z]| [>%
oS LISzl =] 13 ]2] [ o=
O~ < 12112 (o] ]| O |Of%
Test x<||O © & 8 — N o
TestMode Entry wia 1 = X = <
Digital DFT o FHER <
Analog DFT R X AA A A A A A &
O [sarmux 1x CTBm
T | 2x Opamp
\_ A A /
\ 4 t \ A / \ A 4 Yy Vv v VY
[ High Speed I/0 Matrix and 3x Smart /0 |
Power Modes i
[ Active/Sleep | [ Up to 84x GPIOs |
[ Deep Sleep |
1/0O Subsystem
Figure 3 PSoC™ 4100S Max MCU block diagram
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Figure 4 shows the block diagram of the PSoC™ 4100S Max pioneer board.

CYB8CKIT-041S-MAX PSoC 4100S Max Pioneer Kit
Functional Block Diagram

VIN

Q
Header VBUS (VCC_5V0) _

7 ~12Vv

Current
Measurement
Jumper

VCC_3V3 Voltage

Selection Jumper

3.3VLDO

Status Mode LEDs (x3)
LED Switch

Current
Limit
Switch

CapSense

SHAGES PSOC 41005 Max MCU Buttons (x2)

(PSoC5LP)

UART H/W Flow
Control Level Button A
VTARG, J1_3V3, J1_5V0 Arduino 1/O

Translator
Headers

Non Arduino I/O
Header CapSense Slider

CapSense Touchpad

10-pin SWD VTARG
Header

Proximity

Figure 4 Functional block diagram of CYS8CKIT-041S-MAX PSoC™ 4100S Max pioneer board

The CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer kit comes with two boards, PSoC™ 4100S Max pioneer board
and capacitive sensing expansion board. Figure 5 shows the markup of the PSoC™ 4100S Max pioneer board.

(infineon

CYBCKIT-0415-MAX PSoC 41005 MAX CAPSENSE BUTTON
PIONEER KIT [FONCTION | PIN ]

~ | BiNO.TX] 9]| 2

[ BN Tx]Po3 |

[Fo.1 ]

LED2 (P6.4)

Figure 5 CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer board details
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The PSoC™ 4100S Max pioneer board has the following peripherals:
1. Power LED (D2): This Yellow LED indicates the status of power supplied to board.
2. KitProg3 USB connector (J8): The USB cable provided along with the pioneer board connects between this

USB connector and the PC to use the KitProg3 onboard programmer and debugger and to provide power to
the board.

3. KitProg3 status LED (D3): This yellow LED indicates the status of KitProg3. For details on the KitProg3
status, see the KitProg3 User Guide.

4. KitProg3 (PSoC™ 5LP) programmer and debugger (CYS8C5868LTI-LP039, U2): The PSoC™ 5LP device
(CY8C5868LTI-LP039) serving as KitProg3, is a multi-functional system, which includes a SWD programmer,
debugger, USB-12C bridge and USB-UART bridge. For more details, see the KitProg3 User Guide.

5. KitProg3 programming mode selection button (SW3): This button function is reserved for future use.
Note that the button connects the PSoC™ 5LP pin to ground when pressed. For more details, see the
KitProg3 User Guide.

6. Voltage regulator (U3): The kit has an onboard regulator IFX1963 that is configured to generate 3.3V, this
voltage is derived from the USB connector or from the external power supply connector.

7. PSoC™ 4100S Max MCU VDD power selection jumper (J10): This jumper is used to select the PSoC™ 4100S
Max MCU VDD supply voltage between 5.0 Vand 3.3 V.

8. PSoC™ 4100S Max MCU VDD current measurement header (J11): An ammeter can be connected to this
header to measure the current consumed by the PSoC™ 4100S Max MCU.

9. PSoC™ 4100S Max MCU reset button (SW1): This button is used to reset the PSoC™ 4100S Max MCU. It
connects PSoC™ 4100S Max MCU reset (XRES) pin to ground when pressed.

10. Arduino-compatible power header (J1): This header powers Arduino shields. It also has a provision to
power the kit though the VIN input.

11. PSoC™ 4100S Max MCU program and debug header (J12): This 10-pin header allows you to program and
debug the PSoC™ 4100S Max MCU using an external programmer such as MiniProg4. It is not typically used
since the kit has an onboard programmer/debugger.

12. Arduino Uno R3-compatible 1/O headers (J2, J3, and J4): These I/O headers bring out pins from the
PSoC™ 4100S Max MCU to interface with Arduino shields. Some of these pins are multiplexed with onboard
peripherals and are not connected to PSoC™ 4100S Max MCU by default. For detailed information on how to
rework the kit to access these pins, see 3.3 CYS8CKIT-041S-MAX Kit rework.

13. PSoC™ 4100S Max MCU user button (SW2): This button can be used to provide an input to P11[5] pin of
PSoC™ 4100S Max MCU. Note that this button connects the PSoC™ 4100S Max MCU pin to ground when
pressed, so you need to configure the PSoC™ 4100S Max MCU pin as a digital input with resistive pull-up for
detecting the button press. This button also provides a wake-up source from low-power modes of the
device.

14. CAPSENSE™ buttons (CSB1 and CSB2): Two CAPSENSE™ buttons which can be configured as self-
capacitance (CSD) or mutual-capacitance (CSX) buttons, allow you to evaluate Infineon’ fifth-generation
CAPSENSE™ technology. These buttons have a 3-mm acrylic overlay for smooth touch sensing.

15. User LEDs (D1, D4 and D5): These three user LEDs can operate at the entire operating voltage range of the
PSoC™ 4100S Max MCU. The LEDs are active LOW, so the pins must be driven to ground to turn ON the LEDs.
D4 and D5 LEDs are placed above CAPSENSE™ buttons and can be used to show the CAPSENSE™ button
status.

16. Flat Flex Cable (FFC) connector (J9): This connector is used to connect the expansion board to the pioneer
board. This connector brings out 29 I/0s of PSoC™ 4100S Max MCU. The cable should be oriented so that the
metal contacts are down (i.e. against the top of the PCBs).

17. Thermistor (TH1): The sensor allows you to evaluate low-power analog blocks of the PSoC™ 4100S Max
MCU.
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18.PSoC™ 4100S Max MCU (CY8C4149AZI-S598, U1): This kit is designed to highlight the features of the
PSoC™ 4100S Max MCU. For details on PSoC™ 4100S Max MCU pin mapping, refer to Table 1.

19. PSoC™ 4100S Max MCU extended 1/0 header (J6): This header provides connectivity to 8 PSoC™ 4100S
Max MCU GPIOs that are not connected to the Arduino compatible headers. Some of these I/0s are also
connected to on-board peripherals - see Table 1 for pin mapping. This is not loaded by default.

20. External power supply VIN connector (J5): This connector connects an external DC power supply input to
the onboard regulators. This is not loaded by default.

See 3.2 Hardware functional description for details on various hardware blocks.

Figure 6 shows the markup of the capacitive sensing expansion board.

MLV WL CB
1 &8

HA'CH. PATTERNZ PROXIMITY

HATCH_PATTERNI
TOUCHPAD

e

Figure 6 CY8CKIT-041S-MAX capacitive sensing expansion board details

The capacitive sensing expansion board has the following peripherals:

1. Flat Flex Cable (FFC) connector (J2): This connector is used to connect the expansion board to the pioneer
board on the Touchpad side.

2. Proximity (CSP1): Proximity loop with ~11cm diagonal length.

3. Touchpad (CST1): 160-segment touchpad that has 10 rows and 16 columns, which can be configured as a
self-capacitance (CSD) or a mutual-capacitance (CSX) based Touchpad.

4. Flat flex cable (FFC) connector (J1): This connector is used to connect the expansion board to the pioneer
board on the slider side.

5. Slider (CSS1): 8-segment slider, which can be configured as a self-capacitance (CSD) or mutual-capacitance
(CSX) based slider.
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2.2 KitProg3: Onboard programmer/debugger

The PSoC™ 4100S Max pioneer board can be programmed and debugged using the onboard KitProg3. KitProg3
includes programming and debugging along with USB-UART and USB-I2C capabilities. A PSoC™ 5LP device is
used to implement the KitProg3 functionality. For more details on the KitProg3 functionality, see the KitProg3
User Guide.

2.3 Creating a project and program/debug using ModusToolbox™

This section presents a quick overview of creating a project program/debug using ModusToolbox™. For detailed
instructions, see Help > ModusToolbox™ IDE Documentation > User Guide.

1. Connecttheboardtothe PCusingthe USBcable,as shownin Figure 7. It enumerates as a USB composite
device if you are connecting it to your PC for the first time. KitProg3 operates in CMSIS-DAP Bulk mode,
the status LED (yellow) is always ON in CMSIS-DAP Bulk mode. If you do not see the desired LED status,
see the KitProg3 User Guide for details on the KitProg3 status and troubleshooting instructions.

LEDL (P7.3) THERMISTOR ©G.
o1 D MEY @
"

ROG3
STATUS LED

= L (infineon

CYBCKIT-0415-MAX PSoC 41005 M CAPSENSE BUTTON.
PIONEER KIT [FONCTION | PIN |

[ BTN TX T P11 2} .
[P0.1 ]

________ LED3 (P12.0)
Ezs=zss&g | o D

BTNI

Figure 7 Connect USB cable to USB connector on the board
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2. Inthe ModusToolbox™ IDE, import the desired code example (application) into a new workspace.

a. Click on New Application from Quick Panel.

k& Quick Panel - Variables % Expressions °e Breakpoints ==
Eclipse IDE for ~
ModusToolbox®
~ Start

= New Application

¢ Search Online for Code Examples
# Search Online for Libraries and BSPs
% Refresh Quick Panel

Figure 8 Example figure

b. Select the CYS8CKIT-041S-MAX in the Choose Board Support Package (BSP) window and click
Next, as shown in Figure 9.

Project Creator 1.30 - Choose Board Support Package (BSP) - O X

Settings Help

Enter filter text E Import | CYBCKIT-0415-MAX
Kit Name -~ MCU Connectivity Device | The PSoC 41005 Max Pioneer Kit enables you to evaluate and develop with
» AIROC Bluetooth BSPs Cypress's fifth-generation, low-power CapSense solution using the PSoC 41005
Max device.
* P5oC 4 BSPs
CYBCKIT-041-41X% CYBCA146A71-5433  <none> Kit Features:
CYBCKIT-0415-MAX __ CYBCA149A71-5598 * World's Most Reliable, Lowest Power CapSense Solution
CY8CKIT-0455 CYBC4548AZ1-S485  <none= * On-board Programmer and Debugger
CYBCKIT-145-40XX CYBCA045A71-5413  <none= * Ready-to-Use CapSense Buttons
CYBCKIT-149 CYBC4147AZI-S475  <none> + Ready-to-Use CapSense Touchpad
* Ready-to-Use CapSense Slider
PSOC4-GEMERIC CYBC4548A71-5485  <none= « Ready-to-Use CapSense Proximity
b PSoC 6 BSPs * Thermistor
4
AMC BSPs Kit Contents:
* CYBCKIT-0415-Max PSoC 41005 Max Pioneer Board
* CYBCKIT-0415-Max Capacitive Sensing Expansion Board
* USB Type-A to Micro-B cable
* Six jumper wires
* 40 pin FFC cable
* Quick Start Guide
4 »
Summary: =

BSP: CYSCKIT-0415-MAX

Press "Next" to select application.

| Net> || Close
@
Figure 9 Board Support Package (BSP) window
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c. Selectthe application and click Create, as shown in Figure 10.

Project Creator 1.30 - Select Application - O b’

Settings Help
Application(s) Root Path: |C:/mtw Browse...
Target IDE: Eclipse IDE for ModusToolbox

Search... ™ Import A g g.:: = This code example demonstrates how to manually tune a
mutual capacitance-based button widget in PSoC 4 devices
T late Applicati ~ New Application N ~ | using the Multi Sense Converter (MSC) CSX-RM sensing
emplate Application ew Application Name technique and CapSense Tuner GUL.
Empty PSoC4 App

GPIO Interrupt For more details, see the README on GitHub.
Hello World

12C Master EzI2C Slave

12C Slave Using Callbacks

LIN Slave

MSC CapSense CSD Button Tuning
MSC CapSense CSD Touchpad Tuning

MSC CapSense CSX Button Tuning MSC_CapSense_CSX_Button_Tuning
MSC Multi-Touch CSX Touchpad Tuning
Periodic Interrupt Using TCPWM
Power Modes
PWM Triggering a DMA Channel
SCB UART Transmit and Receive with DMA

Summary:

BSP: CYBCKIT-0415-MAX

Template Application(s): MSC CapSense CSX Button Tuning
Application(s) Root Path: C:/mtw

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

< Back Create Close

@
Figure 10 CYSCKIT-041S-MAX Application selection
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3. To build and program a PSoC™ 4100S Max MCU application, in the Project Explorer, select <App_Name>
project. In the Quick Panel, scroll to the Launches section and click the <App_Name> Program
(KitProg3_MiniProg4) configuration as shown in Figure 11.

&5 Project Explorer # 3% Debug @i Registers '# Peripherals

B[@ v - o

IV &2 > MSC_CapSense_CSX_Button_Tuning [MSC_CapSense_CSX_Bu

tton_Tu n'mgl«

# Binaries

& Includes

& build

zx COMPONENT_CUSTOM_DESIGN_MODUS
¢ deps

G images

= libs

[# main.c

|5 LICENSE

L& > Makefile
& makefile.init
i3 README.md

LTS I IR |

<

& Quick Panel *=Variables  Expressions ®e Breakpoints
~ Launches
ks MSC_CapSense_CSX_Button_Tuning Debug (JLink)

ks MSC_CapSense_CSX_Button_Tuning Debug (KitProg3_MiniProg4)
0o MSC_CapSense_CSX_Button_Tuning Program (JLink)

0o MSC_CapSense_CSX_Button_Tuning Program (KitProg3_MiniProg4)

A Generate Launches for MSC_CapSense_CSX_Button_Tuning

Figure 11

User Guide

Build and program the code example
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4. ModusToolbox™ has an integrated debugger. To debug a PSoC™ 4100S Max MCU application, in the
Project Explorer, select <App_Name> project. In the Quick Panel, scroll to the Launches section and click
the <App_Name> Debug (KitProg3_MiniProg4) configuration as shown in Figure 12. For a detailed
explanation on how to debug using ModusToolbox™, see KBA224621.

. M, = _ E . Bl v o
&5 Project Explorer ¥ 3F Debug i Registers . Peripherals = - =

vl B > MSC_CapSense_CSX_Button_Tuning [MSC_CapSense_CSX_Button_Tuninga
= Binaries

& Includes

& build

zx COMPONENT_CUSTOM_DESIGN_MQODUS
&x deps

&% images

& libs

I main.c

5 LICENSE

& > Makefile

E: makefile.init

¢4 README.md
[ Sl Iy I | 2
< >
& Quick Panel *-Variables % Expressions ® Breakpoints -0
~ Launches ~

ks MSC_CapSense_CSX_Button_Tuning Debug (JLink)

kg MSC_CapSense_CSX_Button_Tuning Debug (KitProg3_MiniProg4)

o MSC_CapSense_CSX_Button_Tuning Program (JLink)
o MSC_CapSense_CSX_Button_Tuning Program (KitProg3_MiniProg4)
% Generate Launches for MSC_CapSense_CSX_Button_Tuning

Figure 12 Debug the code example
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2.3.1 Using the OOB example - [MSC CSX button project]

The PSoC™ 4100S Max pioneer board is by default programmed with the code example: PSoC™ 4: MSC
CAPSENSE™ CSX Button Tuning. The steps below describe on how to use the example. For a detailed
description of the project refer to the example’s readme file in the GitHub repository or from the application’s
directory once the example has been created using ModusToolbox™.

Note: At any point of time, if you overwrite the OOB example, you can restore it by programming the
PSoC™ 4: MSC CAPSENSE™ CSX Button Tuning code example. Refer 2.3 Creating a project and program/debug
using ModusToolbox™ for programming the board.

1. Connect the board to your PC using the provided USB cable through the KitProg3 USB connector.
2. Touch a CAPSENSE™ button and observe the corresponding LED turn ON as Figure 13 shows.

-
P LED

KITPROG3 USB

'ROG3
STATUS LED

[y 5= cinfineon
@m ,,‘m &—/

= CY8CKIT-0415-MAX PSoC 41005 MAX CAPSENSE BUTTON

Vio seecr | ]S IFXIQASTEVATIAL PIONEER KIT [FONCTION | PIN ]
/5.0 N [8mo.1x[P11.2]

;. . ®)

= [Cem.Rx_[Po.1 ]

LED2fP6.4)
A 04

Figure 13 MSC CAPSENSE™ CSX button tuning project

Note: There are more code examples available in ModusToolbox™ IDE (see Figure 10) or in GitHub page
dedicated to ModusToolbox™ based examples, to evaluate the capacitive sensing expansion
board: PSoC™ 4: MSC multi-touch mutual-capacitance touchpad tuning, PSoC™ 4: MSC Self-
Capacitance Touchpad Tuning, PSoC™ 4: MSC Self-Capacitance Slider Tuning etc.
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2.3.2 USB-UART bridge

The KitProg3 on the PSoC™ 4100S Max pioneer board can act as a USB-UART bridge. The primary UART and flow-
control lines between the PSoC™ 4100S Max MCU and the KitProg3 are hard-wired on the board, as Figure 14
shows.

KitProg3 PSoC ::235 Max

1 RX

P12[6] »| PO[4]
RX X

P12[7] |« PO[5]
RTS CTS

P1[6] » PO[6]
crs RTS

P15[5] |« PO[7]

Figure 14 UART connection between KitProg3 and PSoC™ 4100S Max MCU

2.3.3 USB-I12C bridge

The KitProg3 can function as a USB-I2C bridge and can communicate with the bridge control panel (BCP)
software which acts as an 12C master. The 12C lines on the PSoC™ 4100S Max MCU are hard-wired on the board to
the 12C lines of the KitProg3, with onboard pull-up resistors as Figure 15 shows. The USB-12C supports 12C speeds
of 50 kHz, 100 kHz, 400 kHz, and 1 MHz. For more details on the KitProg3 USB-12C functionality, see the KitProg3
User Guide.

VTARG
. PSoC 4100S Max
KitProg3 MCU
4.7K 4.7K
SDA
P12[1] P1[1]
SCL
P12[0] ¢ P1[0]
Figure 15 12C Connection between KitProg3 and PSoC™ 4100S Max MCU
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3 Hardware
3.1 Schematics

See the schematic files available in the kit webpage.

3.2 Hardware functional description

This section explains in detail the individual hardware blocks. The kit comes with two boards:
CY8CKIT-041S-MAX PSoC™ 4100S Max pioneer board and CY8CKIT-041S-MAX capacitive sensing expansion
board. The pioneer board consists of the PSoC™ 4100S Max MCU device, KitProg3 programmer/debugger and
bridge, voltage regulators, user LEDs and buttons, CAPSENSE™ buttons, thermistor, crystal oscillators, and
other passives required for basic operation of the board. GPIOs of the PSoC™ 4100S Max MCU device are fanned
out to expansion headers that include headers in Arduino Uno formfactor and an FFC connector for
CAPSENSE™ expansion. The expansion board consists of CAPSENSE™ Touchpad, slider, and proximity sensors.

3.2.1 PSoC™ 4100S Max MCU

This kit features a PSoC™ 4100S Max MCU. PSoC™ 4 is a scalable and reconfigurable platform architecture for a
family of programmable embedded system controllers with an Arm® Cortex®-M0+ CPU. It combines
programmable and reconfigurable analog and digital blocks. PSoC™ 4100S Max MCU is a member of the
PSoC™ 4 platform architecture. It is a combination of a microcontroller with standard communication and
timing peripherals, a multi-sense capacitive, and inductive sensing system with best-in-class performance,
programmable general-purpose continuous-time analog blocks, and programmable connectivity.

For more information, see the PSoC™ 4100S Max MCU family datasheet.
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- VRDD pPSoC 4100S Max MCU Power
FB2
b 9_0 VvDDD VCCD
1K cs51 T T
—— 10uF |_R51 0OHM |
DNI| 25V DNI
A4
VDDA
FB1
UV
1K C40
—— 10uF
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VDDD and VCCD pins should be shorted together and
bypassed if 1.71 to 1.89V external supply is provided on \VVDDD.
Decoupling Capacitors
VDDA VCCD VDDD
ca1 c4 C5 C49 Cl1 C61 c27 C60 C26 Cé
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Figure 16 Schematics of PSoC™ 4100S Max MCU device
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3.2.2 PSoC™ 5LP-based KitProg3 program and debug

An onboard PSoC™ 5LP (CY8C5868LTI-LP039) device is used as a KitProg3 to program and debug PSoC™ 4100S
Max MCU. The PSoC™ 5LP device connects to the USB port of a PC through a USB connector and to the SWD and
other communication interfaces of the PSoC™ 4100S Max MCU. The PSoC™ 5LP device is a true system-level
solution providing MCU, memory, analog, and digital peripheral functions in a single chip. For more
information, visit the PSoC™ 5LP web page. Also, see the CY8C58LPxx Family datasheet.

PSoC 5LP based KitProg3 KP VBUS P5LP VDD
P5LP2_0
P5LP2_1 <KP5LP15_5 Re1 0 onAM
P5LP_VDD P5LP2 2
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5Pz 4]
s C19 | |16V
1k TISAR Bypass
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5 T CERRRREBRBEB 2] PELP VDD
OENTRNOEETO0ANTETO T
80N NN E RO 2055550
fegaoanago®0aaaag
1 g aa> > S 51
7 P2[6] PO[3] 50X
3 P2[7] PO[2] 25X
RESEXS 7| P12[4] PO[1] 78X PSLP SIO VREF
5 P12[5] PO[O] [Z7 .
51 VSSB P12[3] 25— T—>2SWDCLK
7 IND P12[2] |75 >>Swolo
g VBOOST VSSD 77
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KP3_RESET 0| YSSD VSSA 727 c25 ||_1uF
KP3_SWDIO 1T | XRES VCCA [T [ 16v
KP3_SWDCLK 12| P1[0] P15[3] 20X
T3 P1[1] P15[2] [3g—X .
P5LP1 2 74| P1[2] P12[1] 38 >>'§g—§gA
P5LP1 4 15 | P1[3] P12[0] [737 {>Mec_scL
T6 | P1[4] P3[7] 352X
P5LP VDD 17| P1[5] + P3[6] [35 X
- VDDIO1 oo VDDIO3 P5LP_VDD
BB R0A0 T -
ORISR EO 90 FEIIND T
AdAdAdAd 140N AdAmOOOO O
ocoooaoao>>>a0a0000000
WeEHNMmR W0 r~ o
P5LP_VDD N SHRRNNNRNRNRN g P5LP_VCCD
'|' N
PSLP1 6 VTARG_MEAS
USB_V_SENSE
. c21 |1uF
UART TA——— —%
UART_RX oS B 16V
KP_DRK -Slg Bypass
X R1L 223’”"' Capacitor
KP_D o
DM R13 22 OHM
1%
PELP VDD Decoupling Capacitors
T o . . . o .
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1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF
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VTARG MCU SWD Interface
| RE3 A A ALOK
DNI
R93 10K
DNI
SWDIO K3 R89 A A 0 OHM P32
SWDCLK ) R79 A 0 OHM 5503 3
RESET RE3 A 0 0HM SRES_L

Figure 17 Schematics of PSoC™ 5LP-based KitProg3

3.2.2.1 Serialinterface between KitProg3 and PSoC™ 4100S Max MCU

In addition to the use as an onboard programmer/debugger, the PSoC™ 5LP device functions as an interface for
the USB-UART and USB-I12C bridges, as shown in Figure 18. The USB-Serial pins of the PSoC™ 5LP device are
hard-wired to the I2C/UART pins of PSoC™ 4100S Max MCU. 12C pins are also available on the Arduino-
compatible 1/0 headers.

VIARG UART Interface with H/'W Flow Control
R65 10K
DNI
R62 0 OHM
R72 10K 10_P0_6K, N
VBN R58 0 OHM
10_P0_7<>) oV
UART_TX 3 RI% 0 OHM SP0_4 UART RTS R10 0 OHM HP0_6
UART RX <K RE8 0 OHM <PO_5 UART_CTS(: R9 0 OHM W07

12C Interface
VIARG

| _RB4 A A NATK

4.7K

R60 A n,
12C_SCLLKY, ] R57 \ \ r0 OHM L0

12C_SDALSY R52 0 OHM w11

Primary UART H/W Flow Control Level Translator

P5LP_VDD P5LP_VDD VTARG

C48 ||0.1uF | o C47 |10.1uF
16V 16V

us

Sﬁﬁ /\/% 5 veea vees (8
N A B
PsLp1 6>— S DR oD

74LVC1T45DW-7

C55 | [0.4uF ] d c54 | [0.1uF
16V ué 16V
L1 6|

VCCA VCCB

P5LP15_5¢{——31 A B —“—'l—<ﬁ<ﬁUART,CTS
WDIR__ GND R75, . 100K

“>>UART_RTS

N

74LVC1T45DW-7

Figure 18 Schematics of serial interface between KitProg3 and PSoC™ 4100S Max MCU
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3.2.3 PSoC™ 4100S Max MCU SWD 10-pin programming header

This 10-pin header allows you to program and debug the PSoC™ 4100S Max MCU using an external programmer
such as MiniProg4.

MCU 10-pin SWD Header
J12

VTARG

-
o g

1uF ESD5VOD5-TP
16V

5 .
4 e
65

%< SOXRES_L

O |O|W [
doodo
[]=]=[=]]

I
g

R 5x2

N

Figure 19 Schematics of programming header
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3.2.4 Power supply system

The power supply system on this board is versatile, allowing the input supply from the following sources:
e 5V from the KitProg3 USB Micro-B connector (J8)

e 7Vto12VfromVIN header or Arduino header (J5)

e 5Vfromthe PSoC™4100S Max MCU SWD 10-pin programming header (J12)

KitProg3 USB Micro-B Connector
KP_VBUS_IN

1 5V 900mA

Vi .
e o
Ob [———SKPDP o1

S GND "A\ ESD5vOD5-TP
L[ 620105150521
T
n

d R46 A A 100K ]
Cc39 || 10nF o3
1T s0v BLACK
DNI

SH4

/77

VIN Header

vIN
7~12V 1A

1 C38 D6
2 —— 1uF SD24-7
25V

|(_|
VEVE
|

OSTVNO2A150
DNI

N

Note: VIN is supported upto
max input voltage of 20V.

VTARG MCU 10-pin SWD Header
Ji2
T g o2 P32
o o¢ P33
cos 1o ol
: D10 9 1
1uF ESD5VOD5-TP 0o DPRES_L
16V HDR 5x2
N
Figure 20 Schematics of power supply input system
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3.24.1

The different output voltages required are 5V or 3.3V for PSoC™ 4100S Max MCU, user LEDs, thermistor, and
expansion header and 5V for KitProg3 (PSoC™ 5LP), power LED, and regulator. The onboard voltage regulator
is designed to generate 3.3V, required for onboard peripherals, when powered through the KitProg3 USB
Micro-B connector or VIN; while 5V is driven directly from the KitProg3 USB Micro-B connector. Suggested
output current for the 3.3V regulator is 1.5 A while powered from VIN. Current sourced from USB depends on
the generation of the USB port to which the board is plugged into; as a rule of thumb USB 2.0 can source

500 mA, while USB 3.0 can source 900 mA.

Voltage regulators

Target Voltage Regulator 1P
VCC_IN RED VOUT 3V3
2 = 4 3.3V 1A _ O
N ouT 1 NIl R38 .\ .~ _0OHM
1 3
1 EN NC X S 15 1
H 5 N 1%

| GND ADJ
OuF luF IFX1963TEVATMAL luF OuF
5V

Figure 21

Schematics of voltage regulator

3.2.4.2 Voltage selection

Avoltage selection jumper is used to select the power for the target device with two voltage levels, 5V direct or
3.3V from the regulator. By default, the power for target device is setto 5 V.

VTARG Voltage
Selection Header

VCC_3v3 VTARG VCC_5V

o

5v

3 2 1
L3O w

HDR 3
3.3V

Note: Default Jumper setting is set to 5V.
Do not remove jumper w hen pow ered.

Figure 22
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Schematics of voltage selection jumper
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3.2.4.3 Current measurement header

The current for PSoC™ 4100S Max MCU has a dedicated two-pin header to facilitate easy current measurement
using an ammeter across the pins. Ensure that either the jumper or ammeter is present before the kit is
powered.

Current Measurement Header

VIARG P4_VDD
L 1T

[QVR ]

oo
Ji1

HDR 2

Note: Do not remove jumper w hen pow ered.

Figure 23 Schematics of current measurement jumper

3.2.5 CAPSENSE™

Two CAPSENSE™ buttons, supporting both self-capacitance (CSD) and mutual-capacitance (CSX) sensing are
connected to PSoC™ 4100S Max MCU. Four external modulation capacitors (CMOD) are present on the pioneer
board to enable CAPSENSE™ functionality. The board supports driven shield that can drive the hatch pattern
surrounding the sensor region; by default these hatch patterns are connected to ground.

For details on using CAPSENSE™ including design guidelines, see the PSoC™ 4 and PSoC™ 6 MCU CAPSENSE™
Design Guide.

CMOD interface

o —Safjzze
ot G|z
o Sz
s SRz

Alternate CMOD interface

s g
oo Gl
oo e
oo g
N
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Figure 24 Schematics of CAPSENSE™ sections

Additional CAPSENSE™-compatible pins are routed to the FFC connector for expansion boards. See section
3.2.10.3 FFC connector for expansion board for more details on this connector and pin mapping.
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3.2.6 LEDs

D3 LED (yellow) indicates the status of KitProg3 (see the KitProg3 User Guide for details). D2 LED (yellow)
indicates the status of the power supplied to the board. This power LED will not light up when powered from an
external programmer. The board also has three user-controllable LEDs (LED1, LED2, and LED3) connected to
PSoC™ 4100S Max MCU pins for user applications. LED2 and LED3 (orange) are placed near CAPSENSE™ buttons
and are typically used in the CAPSENSE™ code example to demonstrate CAPSENSE™ buttons status. These two
LEDs are connected to pins P6[4] and P12[0] of PSoC™ 4100S Max MCU. LED1 (red) is connected to P7[3]. All

three user LEDs are active LOW.

VOUT 3v3 Power LED

R4! 390 OHM ArD2
YELLOW %

Note: LED does not light up w hen pow ered through external programmer.

KitProg3 Status LED

D3
AR

P5LP1_4 \R69
NANT50 ORM
YELLOW 6

User LED Interface and I/0O Multiplexing

VTARG
m
R104\ A ~_0OHM, LED2 ORANGE’ Palal R109\ A AL.5K P64

DS
4 LED3 ORANGE’ Pl R110, 1.5K P12.0

D1

LED1 RED Dl R42 2100HM 7
4’“ _

10_P6_4<<3) 0 ODHNN|I ARLZ > P64
10_P12_0<<> 0 ODHN"’I‘ AARLUL OPP12_0
10_P7_3¢ 00HM A\ RE > P73
Figure 25 Schematics of LEDs
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3.2.7 Push buttons

The board has a reset button, one user-controllable button, and a KitProg3 mode selection button. The reset
button (SW1) is connected to the XRES pin of the PSoC™ 4100S Max MCU and is used to reset the device. A user
button (SW2) is connected to pin P11[5] of the PSoC™ 4100S Max MCU. The Mode selection button (SW3) is
connected to the PSoC™ 5LP device for programming mode selection (see the KitProg3 User Guide for details).
All buttons are active LOW and short to GND when pressed.

Reset Button
VDDD

R118
4.7K
DNI

N N——]

Swi

XRES_L <K
ce3 EVQ-PE105K
0.1uF
16V | DNI

User Button
VDDD VTARG

R117 R119 10K
10K NN N,

DNI

P11_5 << 55 Sw2

EVQ-PNF04M

Mode Switch
P5LP1 2 % SW3

EVQ-PNF04M

Figure 26 Schematics of push buttons

3.2.8 Crystal oscillators

A 24-MHz crystal oscillator footprint is provided onboard and connected to P0[6] and P0[7] of the PSoC™ 4100S
Max MCU. These pins are, by default, connected to UART RTS and CTS. Remove these connections before using
crystal oscillator.

ECO

C13 || 15pF
PO_6 <& BNT I‘_‘rv
-l

4 2 _DNI

5 24Mhz
“| ECS-240-8-30B-CKM
C7_||15pF
) ONT }—LSUV 1

~

When using ECO, disconnect R9 and R10
resistors connected to UART H/W Flow Control.

10_p0_6<y——BE2 A 00HM

\07P0j<<>>—/\§i? AALOEM

UART_RTS R10 0 OHM KHPo_6
UART_CTS(: R9 0 OHM HPo_7
Figure 27 Schematics of crystal oscillators
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3.2.9 Thermistor

A 10K negative temperature coefficient (NTC) thermistor is present onboard for ambient temperature
measurement. By default, the thermistor is connected in single-ended mode to P2[6], and can be changed to
ratio-metric differential mode by modifying the connections using zero-ohm resistors. The optional pins
provided for ratio-metric mode are also connected to Arduino header (J2). Remove these resistors while
connecting the thermistor in ratio-metric mode.

Thermistor
VTARG

R40 . » O OHM

“SSTHERM_VDD

C36 R41
—10nF 10K
DNI| 50V 1%

SSTHERM_OUT

C37 (gglg

——10nF

DNI| 50V
SPTHERM_GND

R44 . A O OHM

Thermistor Multiplexing

ARD._ P24 (¢CHU0HM_A A REE
THERM_vDD Y)—20HM_A ODHN"’I' A REL
ARD_P2_5 <L OHM A A RT3
THERM_OUTY—9CHM A ODHN"’I' AARIL
THERM_OUT)—LOHM_A A 1RT6
ARD_P2_6<{HLOHM_A ODHNNI' AREL
ARD_P2_7 <0 OHM_A A RO
THERM_GND 3)>—9OHM_~ ODHN"’I' AREE

O>P2_a

<O>P2_5

<O>P2_6

OvP2_7

Figure 28 Schematics of thermistor
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3.2.10 Expansion headers

I/Os of the PSoC™ 4100S Max MCU are connected to expansion headers on the pioneer board. 1/Os are
connected to three primary categories of connectors.

3.2.10.1 Arduino Uno compatible connectors

The board has four Arduino Uno compatible connectors: J1, J2, J3, and J4. You can connect Arduino Uno
compatible shields to develop applications based on the shield’s hardware.

Arduino connectors

VREF (AREF)

VTARG A
8 J1_3v3 Plﬁé ; o
Hx P11 o<
| ¢

”1:
1
E

AV < conw
J2 8 Ja
1 2
P2_0L{3>———=1—< ——>>P1 2 P6_3{{S>———1<
P2_155—3 4 RSp13 P6_24S——p——<
P2_2d30——21< >16—&5p174 P6_1<5——p——<
P2_38S5—0 8 Xp1s P6_0 <
ARD_P2 4 9 1(2) P16 P8 3 <
ARD_P2 5 E } 2 P72 P8 2 <
ARD_P2_6 &So——231 ¢ > 14 P75 P8 1 <
ARD_P2_7 15 16 P12 1 P8_0 <
CON 8x2 CON 8

Note: 5V on Arduino Header w ill be present only w hen KitProg3 USB is connected.

Figure 29 Schematics of Arduino Uno compatible connectors

3.2.10.1.1 Arduino Uno compatible power connector

The J1 connector powers Arduino shields. The header also has a provision to power the pioneer board though
the VIN input on the connector.

Table 4 Pinout Arduino Uno compatible power connector
Pin# Arduino pin Pioneer board function
J1.1 VIN 7~12Vi/o
J1.2 GND Ground
J1.3 GND Ground
J1.4 5V 5Vo/p
J1.5 3.3V 3.3Vo/p
J1.6 RESET PSoC™ 4100S Max MCU reset
J1.7 IOREF IOREF o/p
J1.8 N/C N/C
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3.2.10.1.2 Arduino Uno compatible I/O connectors

The pioneer board is compatible with and operates flawlessly with third-party Arduino shields. The connectors
J2, J3, and J4 bring out Arduino Uno-compatible 1/Os of the PSoC™ 4100S Max MCU.

Table 5 Pinout Arduino Uno compatible I/O connectors
Pin # Arduino pin Pioneer board function PSoC™ 4100S Max MCU pin
J2.1 A0 ADCO P2[0]
J2.2 N/C N/C P1(2]
J2.3 Al ADC1 P2[1]
J2.4 N/C N/C P1(3]
J2.5 A2 ADC2 P2[2]
J2.6 N/C N/C P1[4]
J2.7 A3 ADC3 P2[3]
J2.8 N/C N/C P1[5]
J2.9 A4 ADC4 P2[4]
J2.10 N/C N/C P1[6]
J2.11 A5 ADC5 P2[5]
J2.12 N/C N/C P7(2]
J2.13 N/C N/C P2[6]
J2.14 N/C N/C P7(5]
J2.15 N/C N/C P2[7]
J2.16 N/C N/C P12[1]
J3.1 D8 DIGITAL /O P10[4]
J3.2 D9 PWM /DIGITAL I/O P10[5]
J3.3 D10 SS/PWM/DIGITAL I/O P10[3]
J3.4 D11 MOSI / PWM / DIGITAL I/O P10[0]
J3.5 D12 MISO / DIGITAL I/O P10[1]
J3.6 D13 SCK/ DIGITAL I/O P10[2]
J3.7 GND Ground GND
J3.8 AREF Analog ref P1[7]
J3.9 SDA SDA P1[1]
J3.10 SCL SCL P1[0]
J4.1 DO RX P8[0]
J4.2 D1 TX P8[1]
J4.3 D2 DIGITALI/O P8[2]
J4.4 D3 PWM /DIGITAL I/O P8[3]
J4.5 D4 DIGITALI/O P6[0]
J4.6 D5 PWM / DIGITAL I/O P6[1]
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Pin # Arduino pin Pioneer board function PSoC™ 4100S Max MCU pin
Ja.71 D6 PWM / DIGITAL I/O P6[2]
J4.8 D7 DIGITALI/O P6[3]

3.2.10.2 Additional GPIO expansion connector

Additional unused I/0Os and a few shared 1/0s of the PSoC™ 4100S Max MCU are brought out to this connector.
This connector is not populated by default. Five shared 1/Os are not connected to these connector pads, by
default. Zero-ohm resistor configuration needs to be changed to connect those I/0s to this expansion
connector.

GPIO Expansion connector

Pa_2 (CHOOHMA A ARBE (5310 ps 2
P4_3 CHIOHMA A ARES__ (0530 P4 3

P5_1 CHIOHMA A ARAD__ (550 5 1

P5_2 CHIOHMA A ARE8__ (550 s 2

0Pz GV TS PPN LT ovo.s
10_P7_3¢(p——0OHM_A A R4S L UART TSGR\ A 9 OHU CHPo_7
Figure 30 Schematics of additional GPIO expansion connector
Table 6 Pinout additional GPIO expansion connector
Pin# | PSoC™4100S Primary Secondary Secondary on-board function
Max MCU pin on-board function | on-board function
Je.1 PO[7] UART_CTS GPIO on J6 header | Remove R10 and mount R62 to
connect to J6 header
J6.2 PO[6] UART_RTS GPIO on J6 header | Remove R9 and mount R58 to
connect to J6 header
J6.3 P7(4] GPIO on J6 header - -
J6.4 P7[3] Red User LED (D1) GPIO on J6 header | Remove R42 and mount R43 to
connect to extended header
J6.5 P12[0] Orange user LED GPIO on J6 header | Remove R110 and mount R111 to
(D5) connect to extended header
J6.6 P6[4] Orange User LED GPIO on J6 header | Remove R109 and mount R112 to
(D4) connect to J6 header
J6.7 P5[2] GPIO on J6 header | Alternate CMOD Remove R48 and mount 2.2 nF
capacitoron C2
J6.8 P5[1] GPIO on J6 header Alternate CMOD Remove R49 and mount 2.2 nF
capacitoron C3
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Pin# | PSoC™4100S Primary Secondary Secondary on-board function
Max MCU pin on-board function | on-board function
J6.9 P4[3] GPIO on J6 header Alternate CMOD Remove R85 and mount 2.2 nF
capacitoron C31
J6.10 | P4[2] GPIO on J6 header Alternate CMOD Remove R86 and mount 2.2 nF
capacitoron C30

3.2.10.3 FFC connector for expansion board

A 40-pin bottom-contact flat flex cable (FFC) connector is provided, on the pioneer board, to bring out the
CAPSENSE™ pins of PSoC™ 4100S Max MCU. This connector is used to connect the expansion board to the
pioneer board. This connector brings out 29 I/0s of PSoC™ 4100S Max MCU. Refer 3.5 Frequently asked
questions section for information on precautions that needs to be taken while connecting and disconnecting

the flex cable.

CapSense Touchpad, Slider and Proximity Interface

-
©

>

TF31-40S-0.5SH(800) i;

PO_C 815 S_TP_RX0 . CS SHIELDO
P7_7 A 5 S_TP_RX1 > {CS_PROX
P7_6), = S_TP_RX2 >
P57 820 STTP RXG — CS SHIELDO
P5_65) R S_TP_RX4 >4 5————(CS_TP_TX8_SLD_TX
Pa_7 R29 S_TP_RX5_SLD_RX0 >
P46 R2g S_TP_RX6_SLD_RX1 > CS_TP_TX10
P4 5> R S_TP_RX7_SLD_RX2 S_TP_TX11_SLD_RX7
P4_43 R0 S_TP_RX8_SLD_RX3 > S_TP_TX12_SLD_RX6
P11 45> R $5Cs TP Rx9_SLD_RX4 > S_TP_TX13_SLD_RX5
P9_0 = CS_TP_TX0 > CS_TP_TX14
P9 1 R CS_TP_TXL > CS_TP_TX15
P9_2 <« = CS_TP_TX2 ]
P9 3 R CS_TP_TX3
P50 § R CS_TP_TX4 = CS _SHIELDL
P5_3 R CS_TP_TX5 >
P54 R CS_TP_TX6 > T—————3%CS_TP_RX9_SLD_RX4
P55 K RS CS_TP_TX7 > g————99CS_TP_RX8_SLD_RX3
P30 R CS_TP_TX8_SLD_TX > op————CS_TP_RX7_SLD_RX2
P31 R CS_TP_TX9 > ————9CS_TP_RX6_SLD_RXL
P3_4 K- R24 CS_TP_TX10 >15————5CS_TP_RX5_SLD_RX0
P35 S_TP_TX11_SLD_RX7 73 .
P3_6<K S_TP_TX12_SLD_RX6 o1
P3_7<K>, R S_TP_TX13_SLD_RX5 >1Sr————3CS_TP_RX4
P11 0 R 323 2 CS_TP_TX14 >SS TP_RX3
P11 1K R K {cs_TP_Tx15 >t o SCS_TP_RX2
- o SesTPiRx
P11 34CS R36 560 OHM CS_SHIELDO T2 S TPRXO
= FIELD1 30
p0_2§8 R14 .\ A560 OHM CS.S %0
>
P6_5 R19 560 OHM (C5_PROX e (CS. TP 0
>_11—<33 CS_TP_TXL
> CS_TP_TX2
> CS_TP_TX3
>t <KCS_TP_TX4
"18—< CS_TP_TX5
> ——<KCS_TP_TX6
>———<KCS_TP_TX7
MTG1

Figure 31

3.2.11

Schematics of FFC connector for expansion board

CY8CKIT-041S-MAX capacitive sensing expansion board

The expansion board connects to the pioneer board using the 40-pin FFC connector. The expansion board has
two FFC connectors that connect the I/Os of PSoC™ 4100S Max MCU to either the Touchpad and proximity
section or to the Slider section.

3.2.11.1 Touchpad and proximity interface

The Expansion board consists of a 160-segment Touchpad that has 10 rows and 16 columns. The board also has
a proximity loop with ~11 cm diagonal length that can demonstrate a proximity range of about 18 cm distance.
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Touchpad Signals

infineon

TP_ROW 9

TP ROW 8|

TP_ROW 7

TP_ROW 6

TP_ROW 5

TP_ROW 4
TP_ROW 3

TP_ROW 2
TP_ROW 1

TP ROW 0|

TP_COL_10

TP_COL 0
TP_COL_1
TP_COL_2
TP_COL 3
TP _COL 4
TP_COL 5
TP_COL_6
TP_COL 7
TP_COL_8
TP_COL_9
TP_COL_11
TP_COL 12
TP_COL_13
TP_COL_14
TP_COL_15

CST1

TX0
TX1 |
TX2 |
TX3 |
TX4 |
TX5 1
TX6
TX7 |
TX8 |
TX9 |
TX10 |
TX11 |
TX12 |
TX13 |
TX14 |
TX15

I RX9
| RX8
I RX7
| RX6
| RX5
| RX4
I RX3
I RX2
| RXL
I RX0

Touchpad

FFC Connector
Touchpad Interface
TF31-40S-0.5SH(800)
MTG2
MTGI
N 40 CS SHIELDO
39 CS_PROX
N 38 CS SHIELDO
137
36 TP COL 8
35 TP _COL 9
3 TP_COL 10
133 TP_COL 11 AV
32 TP COL 12
3T TP COL 13
N 30 TP COL 14
129 TP _COL 15
I8
127
N 26 CS SHIELD1
.
2 TP_ROW 9
|23 TP ROW 8
12z TP_ROW 7 .
et TP_ROW 6 N
[ 20 TP_ROW 5
119
118
1717 TP_ROW 4
116 TP_ROW 3
|15 TP ROW 2 AVZ
12 TP_ROW 1
113 TP_ROW 0
11z
11T
110
19 TP _COL 0
I8 TP_COL 1
7 TP COL 2
[® TP_COL 3 A
15 TP _COL 4
12 TP COL 5
I3 TP COL 6
12 TP COL 7
I
J2
CapSense Proximity
CSP1
(@)
CS PROX

CapSense Shield for Touchpad

HATCH PATTERN1

HATCH PATTERN2

1
Hatch_Patternl 0 OHM NS R8 CS_SHIELDO
DNI
0 OHM R10 CS SHIELD1
DNI
0 OHMA A ~RQ
Hatch_Pattern1<<>>— é7
R7
0 OHM
1 Hatch_Pattern2 0 OHM R6

]

Figure 32
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Table7 Touchpad and proximity interface
FFC pin # Function PSoC™ 4100S Max MCU pin

J2.1,J2.10,J2.11,J2.12, J2.18, GND GND
J2.19, J2.25, J2.27,J2.28, J2.37
J2.2 TP.COL.7 P5[5]
J2.3 TP.COL.6 P5[4]
J2.4 TP.COL.5 P5[3]
J2.5 TP.COL.4 P5[0]
J2.6 TP.COL.3 Po[3]
J2.7 TP.COL.2 Po[2]
J2.8 TP.COL.1 PI[1]
J2.9 TP.COL.O Po[0]
J2.13 TP.ROW.0 PO[0]
J2.14 TP.ROW.1 P7[7]
J2.15 TP.ROW.2 P7(6]
J2.16 TP.ROW.3 P5[7]
J2.17 TP.ROW.4 P5[6]
J2.20 TP.ROW.5 P4[7]
J2.21 TP.ROW.6 P4[6]
J2.22 TP.ROW.7 P4[5]
J2.23 TP.ROW.8 P4[4]
J2.24 TP.ROW.9 P11[4]
J2.26 SHIELD1 PO[2]
J2.29 TP.COL.15 P11[1]
J2.30 TP.COL.14 P11[0]
J2.31 TP.COL.13 P3[7]
J2.32 TP.COL.12 P3[6]
J2.33 TP.COL.11 P3[5]
J2.34 TP.COL.10 P3[4]
J2.35 TP.COL.9 P3[1]
J2.36 TP.COL.8 P3[0]
J2.38,J2.40 SHIELDO P11[3]
J2.39 PROX P6[5]
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3.2.11.2 Slider interface

The Expansion board consists of an 8-segment slider that supports both CSD and CSX sensing.

infineon

CapSense Shield for Slider

ATCH PATTERN3

2nd Layer Hatch Pattern

TIE1

Hatch_Pattern1<yy—— @ —!

1 Hatch_Pattern3 R5 0 OHM CS_SLD_SHIELDO
DNI
R3 0 OHM CS SLD_SHIELD1
DNI
R4 0 OHM

GND

TIE2

1

GND

CapSense Slider

CS_SLD_TX

Ccss1

CS_SLD_RX0

RX0

RX1

RX2

RX3

RX4

RX5

RX6

RX7

8-Seg Slider

CS SLD_RX1
CS_SLD _RX2
CS_SLD_RX3
CS_SLD_RX4
CS_SLD_RX5
CS_SLD_RX6

CS SLD_RX7

FFC Connector

CapSense Slider Interface

TF31-40S-0.5SH(800)

GND

MTG2
MTGI
4
Ssslp sHIEDD 401,
CS_SLD_SHIELDO X3
37
36 ¢
CS_SLD_TX | ¢
~7 JORE W
GND CS_SLD_RX7 | ¢
CS_SLD_RX6 | ¢
SSSoRe 37
SSRGS e
Xt
L ¢
oS Z
CS_SLD_SHIELD1 26
25
CS SID_RX& 24
CS_SLD_RX3 23
TS_SID_Rx2 22
GND CTS_SID_RXL 21
CS_SLI X0 20
19
8,
17 [ ¢
A4 Xt
GND )w_;&ﬂ:((
I 1T
10
H_(
% fomm B
GND k03 »
X1
x5
X—7
X<
X1
T
T

Figure 33 Schematics of slider interface section

Table 8 Slider interface
FFC pin # Function PSoC™ 4100S Max MCU pin
J1.1,J1.11,J1.12,J1.18,J1.19, GND GND
J1.25,J1.27,J1.28, J1.37
J1.2-J1.10,J1.13-J1.17, J1.29, No connect (NC) NC
J1.30,J1.34,J1.35,J1.39
J1.20 SLD.RX0 P4[7]
J1.21 SLD.RX1 P4[6]
J1.22 SLD.RX2 P4[5]
J1.23 SLD.RX3 P4[4]
J1.24 SLD.RX4 P11[4]
J1.26 SHIELD1 PO[2]
J1.31 SLD.RX5 P3[7]
J1.32 SLD.RX6 P3[6]
J1.33 SLD.RX7 P3[5]
J1.36 SLD.TX P3[0]
J1.38,J1.40 SHIELDO P11[3]
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3.2.11.3 Hatch pattern configuration

The board supports driven shield that can drive the hatch pattern surrounding the touchpad proximity region
and slider region. By default, hatch patterns are connected to ground. A shield signal driven hatch pattern
provides performance improvements for CSD (self-capacitance) sensing by reducing the paracitic capacitance
and provides liquid tolerance.

Hatch_Patternl - Hatch pattern which surrounds the touchpad in top layer and below the touchpad in bottom
layer. Driving this with shield signal provides performance improvements for CSD touchpad and provides liquid
tolerance.

Hatch_Pattern2 - Hatch pattern which surrounds the proximity in top layer. Driving Hatch_Patternl and
Hatch_Pattern2 together with shield signal provides better detection range for the proximity loop. And
grounding Hatch_Pattern2 gives an option to improve EMC.

Hatch_Pattern3 - Hatch pattern which surrounds the slider in top layer and below the slider in bottom layer.
Driving this with shield signal provides performance improvements for CSD slider and provides liquid tolerance.

CapSense Shield for Touchpad

ATCH_PATTERN1

1 Hatch Patternl 0 OHM R8 CS_SHIELDO
NN DNI

jroomm. \ Bl CS SHIELDL

{_00HM

\/\RQ
Hatch_Pattern1<<>>—4 ;

R7
0 OHM

ATCH_PATTERN2

1 Hatch_Pattern2 0 OHM \/\/\Ra

—

NS R36 560 OHM CS SHIELDO
PR3 8 R14 /560 OHM CS_SHIELD1
CapSense Shield for Slider
ATCH PATTERN3
1 Hatch Pattern3 R5 0 OHM CS SLD_SHIELDO
DNI
2nd Layer Hatch Pattern
R3 0 OHM CS SLD_SHIELD1
DNI
J R4 0 OHM
TIEL
Hatch_Patternl({)}-.—._
GND
2N R36 560 OHM CS_SHIELDO
Péé:gé > R14 NN, 560 OHM CS _SHIELD1
Figure 34 Schematics of hatch pattern configuration
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3.3 CYSCKIT-041S-MAX Kit rework

This section explains modifications that can be made to the board to evaluate different use cases that are
multiplexed and not available out of box.

1. Rework to add on board ECO for the PSoC™ 4100S Max MCU.

- By default, the ECO is not populated on the pioneer board. Additionally, the 1/Os for the ECO are used for
UART hardware flow control of the USB-UART bridge.

- While using an ECO, remove R10, and R9 and load Y1, C13, and C7

Table9 Rework (to add on board ECO)
Reference Description Manufacturer Mfr part #
Y1l CRYSTAL, 24.0000MHZ, 8PF, SMD ECSInc ECS-240-8-30B-CKM
C7,C13 CAP, CER, 15pF, 5%, NP0, 50V, 0402 Samsung CLO5C150JB5NNNC
ECO
s RS
1 v1

4 —1.2 DNI
LT

%7 ]' 24Mhz
o

ECS-240-8-30B-CKM

; C7 ||15pF
PO_7 >, onr | 505
N

10_P0_6<<>; SEZI 0 OHM

10_P0_7<<> SZE: 0 OHM

UART RTS, R10 0. OHM P06

UART_CTS(K: R A A2OHM P07
Figure 35 Schematics of ECO rework
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2. Rework to change the hatch pattern configuration for the CAPSENSE™ buttons on the pioneer board.
- By default, hatch patterns are connected to ground.

- Remove R98 and R99 and load R100 and R101, to connect the hatch patterns to a driven shield signal.
These hatch patterns are placed around CAPSENSE™ buttons (CSB1 and CSB2) and driving with a shield
signal improves performance for CSD (self-capacitance) buttons.

Table 10 Rework (to change hatch pattern configuration)
Reference Description Manufacturer Mfr part #
R98, R99, R100, R101 RES, 0 OHM, JUMPER, 1A, 0603 Yageo RC0603JR-070RL
CapSense Buttons Shield
Hatch_Patternl
1 - R101 0 OHM _CS_SHIELDO
] DNI
R99 0 OHM
Hatch_Pattern2 R98 0 OHM
1 J R100 0 OHM __CS_SHIELD1
DNI
N
Figure 36 Schematics of pioneer board hatch pattern rework
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3. Rework to change the hatch pattern configuration for the Touchpad on the expansion board.
- By default, hatch patterns are connected to ground.

- Remove R9 and load R8 to connect the hatch pattern to a shield signal generated by CAPSENSE™ MSC
block channel 0 (MSCO0). Or load R10 to connect the hatch pattern to a shield signal generated by
CAPSENSE™ MSC block channel 1 (MSC1). Both MSC channels (if both are enabled) are capable of driving
the shield for electrodes scanned from the other channel.

- Ashield driven hatch pattern provides performance improvements for the CSD (self-capacitance)
Touchpad.

- Thereis also an option to ground Hatch_Pattern2 to improve EMC, by removing R7 and loading R6.

Table 11 Rework (to change hatch pattern configuration)
Reference Description Manufacturer Mfr part #
R3, R4, R5, R6, RES, 0 OHM, JUMPER, 1A, 0603 Yageo RC0603JR-070RL
R7,R8, R9, R10

CapSense Shield for Touchpad

ATCH_PATTERN1

1 Hatch Patternl 0 OHM RS CS SHIELDO
DNI
0 OHM R10 CS_SHIELD1
DNI
40 OHM R9
Hatch_Pattern1<<>>—4 g7
R7
0 OHM
ATCH_PATTERN2
1
Hatch_Pattern2 0 OHMWBIEE“
P11 3 R36 560 OHM CS_SHIELDO
— HIELD1
PO 2 ég R14 NN 560 OHM CS_ S

Figure 37 Schematics of expansion board hatch pattern rework for Touchpad

Table12 Touchpad interface

Touchpad hatch pattern configurations Reference
Hatch_Patternl «-» SHIELD 0 R8
Hatch_Patternl <= SHIELD 1 R10
Hatch_Patternl <> GND R9 (default)
Hatch_Patternl «- Hatch_Pattern2 R7 (default)
Hatch_Pattern2 <> GND R6
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4. Rework to change the hatch pattern configuration for the slider on the expansion board.
- By default, hatch patterns are connected to ground.

- Remove R4 and load R5 to connect the hatch pattern to a shield signal generated by CAPSENSE™ MSC
block channel 0 (MSCO).

- Remove R4 and load R3, to connect the hatch pattern to a shield signal generated by CAPSENSE™ MSC
block channel 1 (MSC1).

- Ashield driven hatch pattern provides performance improvements for the CSD (self-capacitance) Slider.

Table 13 Rework (to change hatch pattern configuration)
Reference Description Manufacturer Mfr part #
R3, R4, R5, R6, RES, 0 OHM, JUMPER, 1A, 0603 Yageo RC0603JR-070RL
R7,R8, R9, R10

CapSense Shield for Slider
HATCH PATTERN3
1 Hatch Pattern3 R5 0 OHM CS SLD_SHIELDO
DNI
2nd Layer Hatch Pattern
R3 0 OHM CS SLD_SHIELD1
DNI
R4 0 OHM
TIEL
Hatch_Pattern1<{{O)——@ul@—!
GND
G R36 560 OHM CS_SHIELDO
s 28 R14 560 OHM CS_SHIELD1
Figure 38 Schematics of expansion board hatch pattern rework for slider
Table 14 Slider interface
Slider hatch pattern configurations Reference

Hatch_Pattern3 <= SHIELD 0 R5

Hatch_Pattern3 «- SHIELD 1 R3

Hatch_Pattern3 <> GND R4 (default)
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5. Rework to change the thermistor from single-ended mode to ratio-metric differential mode.

- By default, the thermistor is connected in single-ended mode to P2[6] and this can be changed to ratio-
metric differential mode by modifying zero-ohm resistor connections. The optional pins provided for
ratio-metric mode are also connected to Arduino header (J2). Remove these resistors while connecting

the thermistor in ratio-metric mode.
- Remove R66, R73, R91 and load same on R64, R71, and R88.

Table 15 Rework (to change hatch pattern configuration)
Reference Description Manufacturer Mfr part #
R64, R71, R88 RES, 0 OHM, JUMPER, 1A, 0603 Yageo RC0603JR-070RL
Thermistor
VTARG
R40 0 OHM

“SSTHERM_VDD

C36 R41
—10nF 10K
DNI| 50V 1%

TH1
C37 0K
——10nF
DNI| 50V

SSTHERM_OUT

SSTHERM_GND

R44 , A 0 OHM

Thermistor Multiplexing
ARD_P2_4 <<> 0 OHM R66 N
<O>P2_4
THERM_vDD 3—2-OHN R4 1_< o
ARD P2 5<<> 0 OHM R73
_P2. 5K, 5P 5
THERM_OUTS>—2 OS*N“’,' Rl +_< o
THERM_OUT $)—02OHM R76
_OuT), P2 6
ARD_P2_6<O) ol:l)-uNwll R81 ‘1—( 2.
ARD P2 7<<> 0 OHM R91
_P2 7K, ez 7
THERM_GND D>—2 O[')*N“’,' Rag +_< .
Figure 39 Schematics of thermistor rework
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6. Rework to bring out I/Os connected to the LEDs of expansion headers.

- PSoC™4100S Max MCU 1/0s P6[4], P12[0], and P7[3] are, by default, connected to onboard LEDs. These
can be brought out to the 10-pin GPIO expansion connector (no load by default), by changing the series
resistor configuration.

- Remove R42, R109 and R110 and load zero-ohm resistor on R43, R111 and R112.

Table 16 Rework (to bring out 1/0s)
Reference Description Manufacturer Mfr part #
J6 CONN, HDR, FEMALE, SINGLE, 10PQOS, Sullins PPPC101LFBN-RC
2.54 mm, GOLD, STR, TH
R43,R111,R112 RES, 0 OHM, JUMPER, 1A, 0603 Yageo RC0603JR-070RL

User LED Interface and I/O Multiplexing
VIARG
o AR
—0OHM, LED2 ORANGEN ™ L.5K «Ps_4
D5
J4_LED3 ORANGE’ Palal R110, 1.5K P12.0
D1
LED1 _RED Ralal R42 270 OHM (7 5
[=] -
7 0 OHM 112 A
10_P6_4<<>; M AARLLZ > P6_4
10_P12_0¢O>——LOHM_ A RUL (12 0
10_P7_3¢3) 0 ODHNNI| ARE > P73

GPIO Expansion connector
J6

coT Npoaas s
AR WN

TN
o

5535500500
'U'U‘J;'U'U'U'U'U'U

~o  wl

Figure 40 Schematics of LED/GPIO expansion connector rework
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7. Rework to change CMOD connection to alternate pins.

- By default, CMOD capacitors of CAPSENSE™ MSC block channel 0 (MSCO0) are connected to P4.0 and P4.1.
Similarly, CMOD capacitors of CAPSENSE™ MSC block channel 1 (MSC1) are connected to P7.0, and P7.1.
The CMOD capacitors of MSCO can alternatively be connected to P4.2 and P4.3.

The CMOD capacitors of MSC1 can alternatively be connected to P5.1 and P5.2.
Remove C17, C20 C28, and C29 and load the same capacitors on C2, C3, C30, and C31.

Table 17 Rework (to change CMOD connection)

Reference Description Manufacturer Mfr part #
C2,C3,C17, CAP, CER, 2.2 nF, 5%, NP0, 50 V, 0603 Murata GRM1885C1H222JA01D
C20, C28, C29,

C30, C31,

CMOD interface

R
oo 2
1o B
s i

Alternate CMOD interface

e i e
P4_3 (K 3’3\“:} 262\;1': cMop |
i
o2 ke e
N

Figure 41 Schematics of CMOD rework
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3.4 Bill of materials

See the BoM files available in the kit webpage.

3.5 Frequently asked questions

1. What additional overlays can be used with CAPSENSE™?

- Any kind of non-conductive overlays (up to 5 mm total thickness) like wood, acrylic, and glass can be
used with CAPSENSE™. Note that additional tuning may be required when the overlay is changed.

2. By mistake, | powered my Arduino board while powering the pioneer kit. Did anything get damaged?

- No, the 5V and 3.3V pins on the J1 Arduino power connector are not input pins and have a protection
circuit to prevent the voltage from entering the board. VIN is an input pin and this is routed to the
regulator that is capable of taking an absolute maximum of 20 V.

3. What precautions needs to be taken while connecting and disconnecting the flex cable?
- Do not apply excessive force on the actuator when releasing it from its initial position. Using a nail or
finger as shown below, may result in terminal deformation.

/™~ Defornafion of
/ the terminal upper arm

F Hri

- The actuator rotates around the axis as shown below. Make sure to rotate the whole actuator and not just
the center portion.

- The actuator opens up to 110°. Do not force the actuator beyond this point. Doing so may result in
actuator damage or breakage.

Defarmtion of
the ferminal

Rotaional axis
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- Operate the actuator towards the center. Operating one side only may result in actuator damage or
incomplete mating.

- Do not pull or pick at the actuator. Doing so may damage it. (Do not carry out any operation other than
the actuator rotation operation described above)

- This connector utilizes bottom contacts. Insert the FFC with the exposed conductors face down.

- Insert the FFC straight into the connector while at a 10° angle to the board surface (see illustration
below). Make sure that it has been fully inserted.

‘ DoaRRRRRNAARRARAAAAAN I BRAAAARRAAAAARARAAAN

——— = e

N

Ade for position FFC

Right angle fa the connector

- Do notinsert the FFC diagonally. If the FFC is inserted in skewed orientation as illustrated above, the FFC
may get caught by the terminals resulting in terminal deformation.

- After FFC insertion, lock the actuator.
4. What third-party IDEs does this kit support?
- Multiple third-party IDEs are supported; IAR and pVision are some examples. For more details on all

supported devices and procedures to export to these IDEs, see ModusToolbox™ User Guide (Help -->
ModusToolbox™ General Documentation --> ModusToolbox™ User Guide [Section - 7. Exporting to IDEs]).
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement
of intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof can
reasonably be expected to result in personal injury.
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