Infineon
CY8CKIT-149 PSOC™ 4100S Plus Prototyping Kit
guide

About this document
Scope and purpose

This guide helps you get acquainted with the CY8CKIT-149 PSOC™ 4100S Plus Prototyping Kit. The document
explains the kit operation, describes the out-of-the-box (OOB) example and its operation, and the hardware
details of the board.

Intended audience

This kit is intended for all technical specialists familiar with the PSOC™ 4 MCU and CAPSENSE™.
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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

Thank you for your interest in the CYS8CKIT-149 PSOC™ 4100S Plus Prototyping Kit. The PSOC™ 4100S Plus
Prototyping Kit is designed as an easy-to-use and inexpensive prototyping platform. The PSOC™ 4100S Plus
Prototyping Kit supports the PSOC™ 4100S Plus device, delivering a complete system solution for a wide range
of embedded applications at a very low cost. The PSOC™ 4100S Plus device is a true programmable embedded
system-on-chip, integrating custom digital peripheral functions, memory, and an Arm’ Cortex’-M0+ MCU on a
single chip with flexible automatic routing. The programmable digital peripheral functions allow higher
flexibility, in-field tuning of the design, and faster time-to-market. It is a combination of an MCU with standard
communication and timing peripherals and a capacitive touch sensing system with best-in-class performance.
The PSOC™ 4100S Plus Prototyping Kit offers an open-footprint breakout board to maximize the end utility of
the PSOC™ 4100S Plus device. This kit provides a low-cost alternative to device samples while providing a
platform to easily develop and integrate the PSOC™ 4100S Plus device into your end system. In addition, the
board includes the following features:

«  Two LEDs to provide feedback (one each for the 4100S Plus device and AIROC™ Bluetooth’ LE module)
«  Apush button to provide a simple user input

«  Three CAPSENSE™ buttons of different sizes with feedback LEDs

+  6-Segment CAPSENSE™ slider with feedback LEDs

+  AIROC™Bluetooth® LE module with feedback LED

«  External ECO crystal (4 MHz)

«  External WCO crystal (32.768 kHz)

+ 1.8Vto5Voperation

The CY8CKIT-149 PSOC™ 4100S Plus Prototyping Kit also integrates KitProg3, which enables onboard
programming, debugging, and bridging functionalities, such as USB-UART and USB-I2C. KitProg3 is used to
program and debug the target PSOC™ 4100S Plus device and AIROC™ Bluetooth® LE module (see AIROC™
Bluetooth” LE module). The prototyping kit allows you to separate the KitProg3 board from the target PSOC™
4100S Plus Board. See the AN85951 - PSOC™ 4 and PSOC™ 6 MCU CAPSENSE™ design guide for details and
features of the CAPSENSE™.

You can 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 the ModusToolbox™ software IDE, see the AN79953 - Getting started with PSOC™ 4
MCU to familiarize yourself with the PSOC™ 4 and help you in creating your own design.

1.1 Kit contents

The CY8CKIT-149 PSOC™ 4100S Prototyping Kit contains the following:
« PSOC™4100S Prototyping Board
+  Quick start guide (part of packaging)
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1 Introduction

QUICK START GUIDE

CY8CKIT-149 PSOC™ 4100S Plus Prototyping Kit
1 1) Connect the board to your PC using an USB Micro-B cable at connector (J8).
2) The user LED (LED1) will display the breathing effect throughout the process.

3) Touch the CAPSENSE™ buttons (BTNO, BTN1, BTN2). The
corresponding LEDs (LED11, LED12, LED13) turn on.

4) Touch the CAPSENSE™ sliders (SLDO, SLD1, SLD2, SLD3, SLD4, SLD5).
The LEDs (LED5,LED6,LED7,LED8,LED9,LED10) up to the touch position
are turned ON,

USB Micro-B connector (J8)

7 CAPSENSE™ 6-segment sliders (SLDO, SLD1, SLD2, SLD3, SLD4, SLDS) and
corresponding LEDs (LEDS, LEDE, ED8, LEDI, LED10)

14

0C™ Bluetooth® LE module (LED4)
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Figure 2 CY8CKIT-149 PSOC™ 4100S Prototyping Kit quick start guide

Inspect the kit’s contents; if you find any part missing, go to Infineon's Support Page for assistance.

1.2 Getting started

This guide helps you get acquainted with the CY8CKIT-149 PSOC™ 4100S Plus Prototyping Kit.

+  Seethe Kit operation section for an overview of PSOC™ 4100S device features. Follow the Using the OOB
example - CE237532 section to have a quick review of the OOB project preprogrammed in this kit. It also
provides the steps to create a project and program/debug using the ModusToolbox™ software

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

+ Use ModusToolbox™ software for application development using the CYS8CKIT-149 PSOC™ 4100S Plus
Prototyping Kit. For the latest software support for this development kit, see the kit webpage

- ModusToolbox™ software is a free development ecosystem that includes the Eclipse IDE for the
ModusToolbox™ software. Using the ModusToolbox™ software, you can enable and configure device
resources, middleware libraries, and program and debug the device. You can download the software
from the ModusToolbox™ software home page. For additional information, see the Eclipse IDE for
ModusToolbox™ user guide

+  Seethe wide range of code examples to evaluate the CYS8CKIT-149 PSOC™ 4100S Plus Prototyping Kit. These
examples help you familiarize with the PSOC™ 4100S 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™ software, see the “Software development for PSOC™
4” section in AN79953 - Getting started with PSOC™ 4 MCU under “PSOC™ 4 software resources”
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1.3

Board details

The PSOC™ 4100S Plus Prototyping Board has the following features:

PSOC™4100S Plus device U2 (CY8C414T7AZI-S475)
PSOC™ 4100S Plus /O headers J1 and J2

KitProg3 (PSOC™ 5LP) device U1 (CY8C5868LTI-LP039)
KitProg31/0 headers J6 and J7

SWD connection headers J4 and J5

USB 2.0 Micro-B connector J8

AIROC™ Bluetooth” LE Module U3

ECO crystal (4 MHz)

WCO crystal (32.768 kHz)

One DPDT switch SW4 to select the SWD target device
One blue LED, LED1 (User)

One amber LED, LED2 (Power)

One amber LED, LED3 (KitProg3 status)

One blue LED, LED4 (AIROC™ Bluetooth’ LE module user)
One push button SW1 (User)

One push button SW2 (Reset)

One push button SW3 (KitProg3 mode)

Current measurement jumper J3 (foot-print only) (shorted by zero ohm resistor R53)

afineon

CAPSENSE™ sensors (three buttons BTNO, BTN1, and BTN2; one linear slider with six segments SLDO, SLD1,

SLD2, SLD3, SLD4, and SLD5)

Three green LEDs corresponding to CAPSENSE™ buttons (LED11, LED12, and LED13)

Six green LEDs corresponding to CAPSENSE™ slider (LED5, LED6, LED7, LEDS, LED9, and LED10)

Perforated ‘snappable’ board design
Overlay on CAPSENSE™ buttons and slider

The following figure shows the pinout of the evaluation board.
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PO_1 12 P12_6/UART_TX
PO_2 § P12_7/UART_RX
P3_6 P12_1/12C_SDA
P3_5 P12_0/12C_SCL
P3_4 P12_5
GND
VDDD VDDD GND GND
NC P36 P35 NC
NC P3_7 P3_4 NC
NC P4_0 P3_3 NC
NC P4_1 P3_2 NC
NC P4_2 P3_1 NC
NC P4_3 P3_0 NC
P4_4 P4_4 P6_5 P6_5
P4_5 P4_5 P6_4 P6_4
P4_6 P4_6 P6_2 P6_2
NC P4_7 P6_1 P6_1
NC P5_6 P6_0 P6_0
P5_7 P5_7 P2_7 P2_7
NC P70 P2 6 NC
NC P7_1 P2_5 P2_5
NC P0_0 I P2_4 NC
PO_1 PO_1 L3 P2_3 NC
PO_2 PO_2 bT P2_2 P2_2
NC PO_3 P2 P2_1 NC
NC P0_4 s P2_0 P2_0
NC PO_5 > P17 NC
NC PO_6 & P1_6 P16
NC PO_7 E 2, P15 NC
NC P5_0 gt P1_4 P1_4
NC P5_1 ;g P1 3 NC
P5_2 P5_2 " P1_2 P12
NC P5_3 y P11 P11
P5_5 P5_5 P1_0 P1_0
GND GND RST NC
NC VDDA VDDD VDDD
Jo J2 J1 J10
Figure 3 Board pinout
Table 2 Board pinout details
PSOC™ 4 pin Primary onboard Secondary onboard Connection details
function function
GND Ground - -
RST Hardware Reset - -
VDDA Power - -
VDDD Power - -
P0.0 GPIO - -
(table continues...)
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Table 2 (continued) Board pinout details

PSOC™ 4 pin Primary onboard Secondary onboard Connection details
function function

P0.1 BTN SHIELD - -

P0.2 BTN_TX - -

P0.3 GPIO - -

P0.4 WCO IN - -

P0.5 WCO OUT - -

P0.6 ECOIN - -

P0O.7 ECOOUT - -

P1.0 LED5 - CAPSENSE™ slider 0 LED

P1.1 SLD TX - CAPSENSE™ slider TX

P1.2 LED 6 - CAPSENSE™ slider 1 LED

P1.3 GPIO - -

P1.4 LED7 - CAPSENSE™ slider 2 LED

P1.5 GPIO - -

P1.6 LED 8 - CAPSENSE™slider 3 LED

P1.7 GPIO SAR Bypass -

P2.0 LED9 - CAPSENSE™ slider 4 LED

P2.1 GPIO - -

P2.2 LED 10 - CAPSENSE™ slider 5 LED

P2.3 GPIO - -

P2.4 GPIO - -

P2.5 SLD SHIELD - -

P2.6 GPIO - -

P2.7 SLDO - CAPSENSE™ slider 0

P3.0 12C_SCL - -

P3.1 12C_SDA - -

P3.2 SWDIO - SWD interface data I/O

P3.3 SWDCLK - SWD interface clock

P3.4 USERLED - -

P3.5 GPIO - -

P3.6 GPIO - -

P3.7 USER SWITCH - -

P4.0 GPIO - -

P4.1 GPIO - -

(table continues...)
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Table 2 (continued) Board pinout details

PSOC™ 4 pin Primary onboard Secondary onboard Connection details
function function

P4.2 GPIO - -

P4.3 GPIO - -

P4.4 BTN2 - CAPSENSE™ button 2 RX

P4.5 BTN1 - CAPSENSE™ button 1 RX

P4.6 BTNO - CAPSENSE™ button 0 RX

P4.7 GPIO - -

P5.0 BLE RX - AIROC™ Bluetooth’ LE Rx

P5.1 BLE TX - AIROC™ Bluetooth’ LE Tx

P5.2 LED 11 - CAPSENSE™ button O LED

P5.3 GPIO - -

P5.5 LED 12 - CAPSENSE™ button 1 LED

P5.6 GPIO - -

P5.7 GPIO - -

P6.0 SLD1 - CAPSENSE™slider 1

P6.1 SLD2 - CAPSENSE™ slider 2

P6.2 SLD3 - CAPSENSE™ slider 3

P6.4 SLD4 - CAPSENSE™ slider 4

P6.5 SLD5 - CAPSENSE™ slider 5

P7.0 UART_RX - UART Receive

P7.1 UART_TX - UART Transmit

1.4 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 to help you quickly and effectively integrate the device into your design. Learn how
to design capacitive touch-sensing applications with the PSOC™ 4 family of devices using the AN85951 - PSOC™
4 and PSOC™ 6 MCU CAPSENSE™ design guide.

1.5 Technical support

For assistance, go to Infineon's Support Page or visit community.infineon.com to ask your questions in the
Infineon developer community.

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™ 4100S device and a quick review of the OOB
project preprogrammed in this kit. It also provides the steps to create a project and program/debug using the
ModusToolbox™ software.

2.1 Theory of operation

The PSOC™ 4100S Plus Prototyping Kit is built around the PSOC™ 4100S Plus device. Figure 4 shows the block
diagram of the PSOC™ 4100S Plus device used on the board. For details of device features, see the device
datasheet.

CPU Subsystem

PSOC™ 4100S
Plus SWD/TC, MTB SPCIF

Cortex® MO+ FLASH SRAM ROM DataWire/

32:bit 48 MHz 128 KB 16 KB 8 KB DMA

FAST MUL
NVIC, IRQMUX, MPU

AHB- Lite Read Accelerator SRAM Controller ROM Controller Initiator / MMIO

System Resources
Lite System Interconnect (Single Layer AHB)

Power Peripherals _

PEE PCLK Peripheral Interconnect (MMIO)

Programmable
Analog
SAR ADC
(12-bit)
Test
Digital DFT
Analog DFT
SARMUX
it
A

Power Modes

Active/Sleep

Figure 4 PSOC™ 4100S Plus device block diagram

8x TCPWM
CAPSENSE™(v2)

/0 Subsystem

Figure 5 shows the functional block diagram of the PSOC™ 4100S Plus Prototyping Board.
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Prog Select 4 N

Switch
Kitprogd/ 12C
PSOC™ 41008 4|
Plus

AIROC™ Biuetooth®

LE

UART psoc™
41008 Plus

AIROC™ Bluetooth® LE

Legend

Microcontroller
Connectivity

Sensors

Non-IFX Part

Mode Switch

12C Pullup
47K

AIROC™
12C Pullup Bluetooth® LE
47K

User Button

12¢
v 12c <
KitProg3 o
(PSOC™ 5LP) 5| Prog Select
SWD Switch
k. Reset AIROC™
Prog/Debug Bution Bluetooth® LE
Connector
Status LED o Load)

10 Header

KitProg3

External

Prog/Debug

10 expansion Button LEDs
Headers

User LED

WCO/ECO
Crystals

PSOC™ 4100S Plus
(Target device)

CCAPSENSE™ Buttons

lider LEDs

PSOC™ 4100S Plus

Figure 5
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Figure 6

PSOC™ 4100S Plus Prototyping Board top view

The PSOC™ 4100S Plus Prototyping Kit is simple in design and provides complete access to develop applications
using the PSOC™ 4100S Plus device family. This board has the following peripherals:

Table 3 Peripheral details

Sl. No. Peripheral Description

1 USB Micro-B connector (J8) Use USB cable to connect kit to PC

2 KitProg3 status LED (LED3) The amber LED3 indicates the status of KitProg3. For details on

the KitProg3 status, see the KitProg3 user guide.

(table continues...)
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Table 3 (continued) Peripheral details

Sl. No. Peripheral Description

3 KitProg3 (PSOC™ 5LP) The PSOC™ 5LP device (CY8C5868LTI-LP039), serving as KitProg3,

programmer and debugger is a multifunctional system that includes a SWD programmer,
(CY8C5868LTI-LP039, U1) debugger, USB-I12C bridge, and USB-UART bridge. For more
details, see the KitProg3 user guide.

4 Power LED (LED2) The amber power LED is turned on when the kit is connected and
powered through a USB cable to a USB Micro-B connector (J8).

5 User LED (LED1) An onboard LED that can be controlled by the P3.4 pin of the
PSOC™ 4100S Plus MCU. The LED is active low, so the pin must be
driven to low for turning ON the LED.

6 I/O expansion headers (J1,J2) | The PSOC™4100S Plus Prototyping Board brings all GPIOs of the
target PSOC™ 4100S Plus device to the two expansion headers,
enabling the user to have maximum access to the capabilities of
the PSOC™ 4100S device.

7 CAPSENSE™ 6-segment slider A 6-segment linear slider (SLDO, SLD1, SLD2, SLD3, SLD4, and

and corresponding LEDs SLD5) is provided with their corresponding LEDs (LED5, LED6,
LED7, LEDS, LED9, and LED10).

8 PSOC™4100S MCU (U2) This kit is designed to highlight the features of PSOC™ 4100S Plus
(CY8C4147AZI-S4T5).

9 User button (SW1) This kit has a push button, which can be used to provide an input
to the PSOC™ 4100S Plus device.

Note: The switch connects the PSOC™ 4100S Plus device pin
(P3.7) to ground when pressed. Therefore, you need
to configure the PSOC™4100S Plus device pin as a
‘resistive pull-up’ for detecting the switch press.

10 Reset switch (SW2) This button is used to reset PSOC™ 4100S and AIROC™ Bluetooth’
LE devices.

11 AIROC™ Bluetooth’ LE module | The kit includes an AIROC™ Bluetooth® LE module for Bluetooth®

(U3) LE connectivity.
12 User LED of AIROC™ Bluetooth® | A blue user LED (LED4) of the AIROC™ Bluetooth’ LE module
LE module (LED4) connected to P1.6 of its GPIO.

13 SWD selection switch (SW4) A DPDT switch is provided on the prototyping board to select the
SWD lines of either the PSOC™ 4100S Plus or AIROC™ Bluetooth®
LE module for programming.

14 CSX CAPSENSE™ buttons and Three CAPSENSE™ buttons (BTNO, BTN1, and BTN2) are provided

corresponding LEDs with their corresponding LEDs (LED11, LED12, and LED13).

15 Current measurement jumper | Provision to mount a 2-pin jumper (J3) for measuring the

(J3) current to the PSOC™ 4100S Plus device. To measure the current
consumption of the PSOC™ 4100S Plus device, see the section
Measure PSOC™ 4100S Plus current consumption.

(table continues...)
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Table 3 (continued) Peripheral details
Sl. No. Peripheral Description
16 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. This button
function is reserved for future use.

See the Functional description section for details on various hardware blocks.

2.2 Using the OOB example - CE237532

The CY8CKIT-149 PSOC™ 4100S Plus Prototyping Kit is pre-programmed with the CE237532-PSOC™ 4:
CAPSENSE™ SmartSense buttons slider code example (CE). This CE demonstrates the key features of
CAPSENSE™ technology in PSOC™ 41008, such as the following:

+  Self-capacitance (CSD)-based buttons and slider widgets in PSOC™ 4 devices using the CAPSENSE™ tuner

+ CE also demonstrates a breathing effect on the onboard user led using SmartSense and TCPWM blocks

Do the following to use the example: For a detailed description of the project, see the example’s README file in

the GitHub repository or from the application’s top-level directory when the example is created using
ModusToolbox™ software.

Note: At any point in time, if you overwrite the OOB example, you can restore it by programming the
CE237532-PSOC™4: CAPSENSE™ SmartSense buttons slider code example (CE). See Creating a project
and program/debug using ModusToolbox™ software for programming the board.

1. Connect the board to the PC using the USB cable through the KitProg3 USB connector, as shown in
Figure 7

Figure 7 Connect the USB cable to the USB connector on the board

2. Touch the self-capacitance-based button (CSD) ButtonO0, Buttonl, and Button2 with the finger and
observe the LED11, LED12, and LED13 turning ON, respectively, as shown in Figure 8
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Figure 8 CAPSENSE™ button operation with LED indication

3. Touch the slider with the finger and observe that LED 5, LED 6, LED 7, LED 8, LED 9, and LED 10 turn ON
based on touch position, as shown in Figure 9

656462616027 25

00O OO® N,
W RT 2 (POWER)
- YO

Figure 9 Capacitive slider operation with LED indication
2.3 Creating a project and program/debug using ModusToolbox™
software

This section briefly introduces the project creation, programming, and debugging using the ModusToolbox™
software. For detailed instructions, see Help > ModusToolbox™ General Documentation > ModusToolbox™
User Guide.
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2 Kit operation

1. Connect the board to the PC using the USB cable through the KitProg3 USB connector (J8). 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; 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.

1
HNO0O0O0NONONNNNNONINGNONIONONONONONIONONOGS
T e NS RRY & T Sy A % ¥ >

5

Figure 10 Connect the USB cable to the USB connector on the board

2. To import the required code example (application) into a new workspace in the Eclipse IDE for the
ModusToolbox™ software, do the following:

a. Click New Application on the Quick Panel

s Quick Panel =Variables & Expressions ®e Breakpoints - B

Eclipse IDE for
ModusToolbox™

- Start

i New Application

= Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material

@ Refresh Quick Panel

Figure 11 New Application in Quick Panel

b. In the Choose Board Support Package (BSP) - Project Creator 2.30 window, expand PSOC™ 4
BSPs, select CYS8CKIT-149, and click Next, as shown in Figure 12
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2 Kit operation

Choose Board Support Package (BSP) - Project Creator 2.30 — a X
Settings  Help

Source Template

Enter filter text.. Create from MPN... Browse for BSP... =] [+

KitName MCU/SCC/SP Connectivity

> AIROC™ Bluetooth® BSPs

> AIROC™ Connectivity BSPs

> PMG BSPs

v PSOC™ 4 BSPs
CY8CKIT-040T CYBC4046LQ1-T452 <none>
CY8CKIT-041-41XX CYBC4146AZI-5433 <none>
CY8CKIT-041S-MAX  CY8C4149AZI-S598 <none>
CY8CKIT-0455 CYBCA548A7I-5485 <none>
CYBCKIT-145-40XX CYBCA045A71-5413  <none>

I CY8CKIT-149 CYBC4147AZI-5475 <none> I
CY8CPROTO-040T CYBC4046LQI-T452 <none>
PSOC4-GENERIC CYBC4548AZI-5485 <none>
RDK4 CYBCA149AZE-5598 <none>

> PSOC™ 6 BSPs

> PSOC™ Control BSPs

> Reference Design BSPs

> TRAVEQ™ BSPs

> USBBSPs

\Wirslass Charnine BSP:

Finished download of file '

Finished download of file 'https://gitlab.intra.infineon.com/rsg/mtb-wifi-mw-manifest/raw/modustoolbox34/mtb-wifi-mw-manifest-fu2xml'

Finished download of file 'https://gitlab.intra.infineon.com/rsg/mtb-wifi-mw-manifest/raw/modustoolbox34/mtb-wifi-mw-dependencies-manifest.xml
Finished download of file ‘https://github.com/avnet-iotconnect/avnet-iotc-mtb-mw-manifest/raw/main/avnet-iotc-mtb-mw-manifest-fv2 xml
Finished download of file 'https://github.com/CyberonEBU/cyberon-mtb-mw-manifest/raw/main/cyberon-mtb-mw-manifest-fv2. xml'

Finished download of file 'https://github.com/golioth/mtb-golioth-mw-manifest/raw/main/mtb-golioth-mw-manifest-f2 xml

Finished download of file ‘https://github.com/memfault/mtb-memfault-mw-manifest/raw/main/mtb-memfault-mw-manifest-fv2.xml"

Finished download of file 'https://github.com/rtlabs-com/mtb-rtlabs-manifest/raw/main/rtlabs-mth-mw-manifest-fw2-rtlabs.xml’

Finished download of file 'https://github.com/sensiml/sensim|-mw-manifest/rav/main/sensim|-mw-manifest-fu2 xml’

Finished loading the manifest data (4326 ms)

0 error(s), 0 warning(s) I

Close

Figure 12 Creating a new application: Choose Board Support Package
c. Select the required application and click Create, as shown in Figure 13.

The right pane will display the code example description and the link to view the README file on
GitHub.

Application(s) Root Path: C/WS/ECR-149/code Browse...
Target IDE: Eclipse IDE for ModusTooll

E lter text.. Browse for Application.. ¥ B2 2 [=| [+ This code example demonstrates how to tune

= self-capacitance (CSD)-based buttons and

Template Application New Application Name  New BSP Name slider widgets with SmartSense in PSaC™ 4

> Getting Started devices using the CAPSENSE™ tuner.

> Peripherals

S For more details, see the README on GitHub.

v Sensing

() CAPSENSE Buttons and Slider RTT
[) CAPSENSE CSD Button Tuning
() CAPSENSE CSD Slider Tuning
() CAPSENSE CSX Button Tuning
(] CAPSENSE liquid-tolerant hybrid scan
(] CAPSENSE Multi-frequency Scan
() CAPSENSE Pipeline scan and process
CAPSENSE SmartSense buttons slider  CAPSENSE SmartSense... APP_CY8CKIT-149 |
[ PSoC 4 CAPSENSE low-power
(1) PSoC 4 CAPSENSE Proximity Sensing

Summary:

BSP: CYBCKIT-149

Template Application(s): CAPSENSE SmartSense buttons slider
Application(s) Root Path: C:/WS/ECR-149/code

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

< Back Close
Figure 13 Creating a new application: Select Application
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2 Kit operation

3. To build and program a PSOC™ 4100S Plus device application, follow these steps:
a. In the Project Explorer tab, select the <App_Name> project

b. In the Quick Panel tab, scroll to the Launches section, and click the <App_Name> Program
(KitProg3_MiniProg4) configuration, as shown in Figure 14

5 Project Explorer » % Debug ' Registers 7. Peripherals =0

"I 1% CAPSENSE SmartSense_buttons slider
5 Includes
& bsps
» & build
&= deps

= images

& libs
2 = templates

[& main.c

= LICENSE

& Makefile

= README.md
I mtb_shared

[ Quick Panel (=Variables % Expressions s Breakpoints =0
Eclipse IDE for
ModusToolbox™

- Start

i New Application

W Import Existing Application In-Place
& Search Online for Code Examples

& Search Online for Libraries and BSPs

& Refresh Quick Panel

~ CAPSENSE SmartSense buttons_slider (APP_CY3CKIT-149)
% Build Project
% Clean Project

= Launches

W CAPSENSE_SmartSense_buttons_slider Debug (KitProg3_MiniProg4)

Y CAPSENSE_SmartSense_buttons_slider Program {KitProg3_Mini —rcc_li'nl

&, Generate Launches for CAPSENSE_SmartSense_buttons_slider

= Tools

Bl BSP Assistant 1.30

Figure 14 Building and programming the code example
4, ModusToolbox™ software has an integrated debugger. To debug a PSOC™ 4100S Plus device application,
follow these steps:
a. In the Project Explorer tab, select <App_Name> project
b. In the Quick Panel, scroll to the Launches section, and click the <App_Name> Debug
(KitProg3_MiniProg4) configuration, as shown in Figure 15
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i Project Explorer ¥ 47 Debug 3% Registers . Peripherals

v* 1% CAPSENSE SmartSense_buttons slider
5 Includes
' = bsps
» & build
' (= deps

' = images
' @& libs
2 = templates
» [ mainc
= LICENSE
@ Makefile
[ README.md
= mth_shared

[ Quick Panel (=Variables % Expressions s Breakpoints
Eclipse IDE for
ModusToolbox™

- Start

w New Application

@ Search Online for Code Examples
@ Search Online for Libraries and BSPs
& Trainir

ng Material

% Refresh Quick Panel

-~ CAPSENSE SmartSense buttons_slider (APP CYSCKIT-149)
A Build Project

# Clean Project

= Launches

] e

| W CAPSENSE_SmartSense_buttons_slider Debug (KitProg3_MiniProg4)

Qu CAPSENSE_SmartSense_buttons_slider Program {KitProg3_MiniProg4)

% Generate Launches for CAPSENSE_SmartSense_buttons slider

= Tools

&l BSP Assistant 1.30

Figure 15

Debugging the code example

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.
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3 Hardware
3 Hardware
3.1 Schematics

See the schematic files available on the kit webpage.

3.2 Functional description

This section describes the individual hardware blocks. The kit comes with a PSOC™ 4100S Prototyping Board,
which consists of the PSOC™ 4100S device, KitProg3 programmer/debugger and bridge, CAPSENSE™ buttons
supporting CSD and CSX modes, CAPSENSE™ 6-segment slider supporting both CSX and CSD mode, LEDs
corresponding to CAPSENSE™ buttons and slider, a user LED, a user button, a DPDT slide switch for interface
selection, and other passives required for the essential operation of the kit.

3.2.1 PSOC™ 4100S Plus MCU features

This kit features a PSOC™ 4100S Plus device. PSOC™ 4100S Plus 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 digital blocks with flexible automatic routing. The PSOC™ 4100S
Plus device, based on this platform architecture, is a combination of an MCU with digital programmable logic,
programmable interconnect, and standard communication and timing peripherals. The PSOC™ 4100S Plus will
be fully compatible with members of the PSOC™ 4 platform for new applications and design needs. The digital
subsystems allow flexibility and in-field tuning of the design. For more information, see the PSOC™ 4100S Plus
webpage and the PSOC™ 4100S Plus Datasheet.
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Figure 16 Schematic of PSOC™ 4100S Plus device
3.2.1.1 PSOC™ 4100S Plus device power supply system

The power supply system on this board is dependent on a power source for most applications, you can use the
5V supply from the USB connection to power the system. You can also connect an external power supply to the
board for low-voltage applications. The kit supports the following connections:

+ 5Vfrom the KitProg3 USB (J8)
+ 1.8Vto5.0Vfrom aregulated supply connected to VTARG or VDDD

Note: To use an external power supply with the KitProg3, which is also connected to the PC USB, first remove
diode D1 from the board. This ensures that the VTARG supply from KitProg3 is not supplied to the
target device. KitProg3 measures the target voltage and adjusts the logic levels on the programming
pins accordingly.
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Caution: It is important to understand that this prototyping kit does not have any onboard ESD protection
circuitry. Therefore, the power source for the PSOC™ 4100S Plus Prototyping Kit must be of high quality to make
sure that the board is protected from any overcurrent conditions and swapped-power connections.

3.2.1.2 Measure PSOC™ 4100S Plus current consumption

Follow these steps to measure the current consumption of the PSOC™ 4100S Plus device:
+  Remove the resistor R53 and install a 2-pin jumper in the supplied holes of J3
+  Connect an ammeter across the 2-pin jumper to measure the current to the PSOC™ 4100S Plus
device
This method can be used either with USB power or with the power supplied to one of the VTARG pins but NOT
when supplying power to one of the VDDD pins.

After measuring the current consumption, populate resistor R53 or place a shorting jumper across the two
jumper pins for normal operation of the kit.

Notes:

After removing R53, system may have some leakage power. Below are some of the probable paths for leakage:
1. Communication circuitry between KitProg3 and target (12C, UART, and SWDIO)

2, Inductive beads for Bluetooth’ LE power circuitry

3. Reset switch between KitProg3 and target device along with Bluetooth® LE device

To get rid of the leakage power completely, remove the 0 Q connection and inductive beads.

3.2.1.3 Board separation (snapping)

The PSOC™ 4100S Plus Prototyping Kit consists of a PSOC™ 4100S Plus and a KitProg3 board. To separate the
two boards for evaluation or development, break the two boards apart at the built-in perforated edge between
J4 and J5.

The easiest method of separating the two boards is to place the kit on the edge of a table, where the edge of the
table is directly below the perforated edge and the smaller KitProg3 board is off the table edge. Press gently on
the KitProg3 board and snap the two boards apart. If any material is removed from the edge of the boards, use
shears to clean up the edge of the kit.

Caution: Once the boards are separated, direct UART and I2C connections between the PSOC™ 4100S Plus
device and KitProg3 are lost. This is because the traces connecting the UART and I12C lines are cut off during the
separation. However, you can access KitProg3’s UART and I12C lines through header J6.

The CAPSENSE™ slider and buttons can also be snapped out and used for standalone applications. To
reconnect the snapped CAPSENSE™ boards, you can connect male berg strips on the header and connect the
central board with the CAPSENSE™ board.
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Figure 17 PSOC™ 4100S Plus Prototyping Kit broken into four parts

3.2.1.4 Header connections

«  Functionality of the J1 and J2 headers (target board):
The target PSOC™ 4100S Plus board contains two single inline headers (J1 and J2). These headers are both
1x30-pin headers and include all of the I/Os available on the PSOC™ 4100S Plus device. These headers
support all of the available ports, GND, VDDD, VDDA, and connections to passive elements and user-input
devices.
The J1 and J2 headers support 100-mil spacing, so you can solder connectors to connect the target board
to a development breadboard.

Figure 18 J1 and J2 headers

See Table 2 for the pin details of the J1 and J2 headers.
«  Functionality of J4 and J5 headers (PSOC™ 4100S Plus to KitProg3):

002-20729 Rev. *G
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The KitProg3 and target boards each contain a 1x5-pin header. These headers provide a physical
connection between the two devices. Specifically, the connection includes the SWD interface, required to
program/debug the target PSOC™ 4100S Plus device and the AIROC™ Bluetooth” LE module, power, ground,

and reset.
Figure 19 J4 and J5 headers
Table 4 Pin details of J4 header
Pin Function Connection details
J4_01 VTARG Power
J4_02 GND Ground
J4_03 P12.4 Reset
J4_04 P12.3 SWD_CLK
J4_05 P12.2 SWD_IO
Table 5 Pin details of J5 header
Pin Function Connection details
J5_01 VTARG Power
J5_02 GND Ground
J5_03 XRES Reset
J5_04 P3.3 SWD_CLK
J5_05 P3.2 SWD_IO

When the boards are separated, the KitProg3 board can be used to program any other PSOC™ 3, PSOC™ 4,
or PSOC™ 5LP family of devices via J4.

+  Functionality of J6 and J7 headers (KitProg3):

The KitProg3 board contains two single inline headers (J6 and J7). Both are 1x7-pin headers, used to pull
out several pins of the PSOC™ 5LP to support advanced features like a low-speed oscilloscope and a low-
speed digital logic analyzer. This header also contains the KitProg3 bridge pins that can be used when the
two boards are separated.

The J6 and J7 headers support 100-mil spacing, so you can solder connectors to connect the KitProg3
board to a development breadboard.
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Figure 20 J6 and J7 headers
Table 6 Pin details of J6 header
Pin Function Connection details
J6_01 VBUS Power
J6_02 GND Ground
J6_03 P12.5 GPIO
J6_04 P12.0 GPIO/I2C_CLK
J6_05 P12.1 GPIO/I12C_SDA
J6_06 P12.7 GPIO/UART_RX
J6_07 P12.6 GPIO/UART_TX
Table 7 Pin details of J7 header
Pin Function Connection details
J7_01 GND Ground
J7_02 P3.0 GPIO
J7_03 P3.4 GPIO
J7_04 P3.5 GPIO
J7_05 P3.6 GPIO
J7_06 P0.2 GPIO
J7_07 PO.1 GPIO
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3.2.1.5 Reset button

When the reset button is pressed, the XRES line of the PSOC™ 4100S Plus device is pulled to ground, which
resets the target device.

VDDD
; R4
159K
RESET 1 Sw2 4
&
T Rl - RESET
SKRPACED10
-
T O1uF
Mo Load
z L
Figure 21 Reset (RST) switch
3.2.2 PSOC™ 5LP-based KitProg3 programmer and debugger

PSOC™5LP on the KitProg3 board is used to program and debug the target PSOC™ 4100S Plus device/AIROC™
Bluetooth’ LE module. KitProg3 PSOC™ 5LP connects to the USB port of the computer through the PCB USB
connector and to the SWD interface of the target PSOC™ 4100S Plus device/AIROC™ Bluetooth® LE module.

For more information, see the following:
+  PSOC™5LP webpage
«  CY8C58LPxx family datasheet
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Figure 22 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. There is a voltage divider before the
ADC input to bring the target voltage within the dynamic range.
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Voltage Monitoring
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Figure 23 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 (from CMSIS-DAP HID to BULK
mode, enabling the boot loader mode). Note that KitProg3 on this board supports the CMSIS-DAP BULK mode
by default. This button function is also reserved for future use. The status LED (LED3) indicates the current
mode of KitProg3. For more details, see the KitProg3 user guide.

P5LP1_4 '|//
- R1 ’\/\/‘750 OHM LED3 AMBER LED
Status LED N
P5LP1.2 1 SW3_ 4
I g T W + .l
SKRPACEQ10
Figure 24 Schematic of KitProg3 mode selection button (SW3) and status LED (LED3)
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3.2.2.3 USB-UART bridge

The KitProg3 on the PSOC™ 4100S Plus Prototyping Kit can act as a USB-UART bridge. The UART lines between
the KitProg3 and the target are hardwired on the board, through the snappable area, with UART_RX assigned to
P7[0] and UART_TX assigned to P7[1] on the target PSOC™ 4100S Plus device. For more details on the KitProg3
USB-UART functionality, see the KitProg3 user guide.

KitProg3 PSOC™ 4100S AIROC™ Bluetooth® LE
g > RX Plus RX > module
P126] > P7[0] P5[0] P1[5]
RX
P12[7] X P71 PS[LI| TX _ RX | b
Figure 25 UART Connection between KitProg3, PSOC™ 4100S Plus device, and AIROC™ Bluetooth’
LE module

The KitProg3 can function as a USB-12C bridge and communicate with the software utility Bridge Control Panel
(BCP). The 12C lines on the target PSOC™ 4100S Plus device are P3[1] (SDA) and P3[0] (SCL), which are hardwired
on the board to the 12C lines of the KitProg3. 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.

. PSOC™4100S
KitProg3 scL Plus
P12[0] » P3[0]
SDA
P12[1] = P3[1]
AIROC™ Bluetooth® LE
module

™ P5[1]

> P5[0]
Figure 26 12C connection between KitProg3, PSOC™ 4100S Plus device, and AIROC™ Bluetooth’ LE

module
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3.2.3

CAPSENSE™

The PSOC™ 4100S Prototyping Board consists of the following:

+  CAPSENSE™ buttons and their corresponding LEDs

Three CAPSENSE™ buttons (BTNO, BTN1, and BTN2) are provided on a breakout board to demonstrate the
CAPSENSE™ button functionality of the PSOC™ 4100S Plus device. All the I/Os used for implementing the

CAPSENSE™ buttons are exposed through the headers J2 and J9. Shield for button is connected to ground
by default. If you want to connect it to port P0.1, remove R57 and load R58.

infineon

CSB1
1 TK 2 RS5 \ \ 2K P44
VDDD Button 2 Rx
LED13
Cap_Button_Small
|  RB2 . . .820chm _2'/' (P57
Green LED Button 2 LED csB2
1 TE R |2 R54 .\ a2K (P45
LED12
AR Button 1 Rx
R61 A n 820 ohm ” (P55
G LED 1 Cap Button Medium
reen Button LED CSB3
LED11
1 =1 | 2 Rs9 2k
RE0 WBZD ohm AN (P52 T@n AN <(P4_6
’ A Button 0 Rx
Green LED Button 0 LED
Cap_Button_Big
R56 2k
CAPSENSE™ button LEDs AN <<P0_2
CAPSENSE™ button Button Tx
Figure 27 Schematic of CAPSENSE™ buttons and their corresponding LEDs

+  CAPSENSE™ slider and their corresponding LEDs

A 6-segment linear slider (SLDO, SLD1, SLD2, SLD3, SLD4, and SLD5) is provided on a breakout board to
demonstrate the CAPSENSE™ slider functionality of the PSOC™ 4100S Plus device. All the I/Os used for
implementing the CAPSENSE™ slider are exposed through the headers J1 and J10. Shield for slider is
connected to ground by default. If you want to connect it to port P2.5, remove R26 and load R25.
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Figure 28 Schematic of CAPSENSE™ slider and their corresponding LEDs
3.2.3.1 Capacitive sensing
3.24 System capacitors

The CY8CKIT-149 PSOC™4100S Plus Prototyping Kit has eight capacitors in addition to power supply decoupling
capacitors:

Four CAPSENSE™ capacitors (CMOD, CSH, CintA, CintB): Required for CAPSENSE™ functionality of the PSOC™
4100S Plus device

SAR bypass capacitor for PSOC™ 4100S Plus device (C1 - loaded by default): To use port P1.7 as GPIO
desolder C1

Two biasing capacitors (C18 and C19 (no load)): Required to interface an external 32.768 kHz crystal
oscillator (WCO)

Two biasing capacitors (C28 and €26 (loaded)): Required to interface an external 4 MHz crystal oscillator
(ECO)
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Figure 29 System capacitors circuit diagram
3.2.5 User LEDs

The PSOC™ 4100S Prototyping Board has a blue user LED (LED1) connected to P3[4] of the PSOC™ 4100S device.

P3 4 RI\_~5R0 ohm AN

User LED BLUE

N

Figure 30 User LED's schematic

3.2.6 User button

The target PSOC™ 4100S Plus board contains a switch connected to the P3[7] pin on the PSOC™ 4100S Plus
device. This switch can be used for general user inputs or to control different states in an application.
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Figure 31 User Button's schematic
3.2.7 AIROC™ Bluetooth’ LE module

The board includes an AIROC™ Bluetooth” LE module, which is loaded by default. The AIROC™ Bluetooth” LE
module is a fully integrated, 10 x 10 x 1.8 mm, fully certified, programmable module designed for ease of use
and reduced time to market. It contains an Infineon AIROC™ Bluetooth® LE chip, two crystals, a chip antenna, a
shield, and passive components. For more details, see the AN96841 - Getting Started with EZ-BLE Creator
Modules and AIROC™ Bluetooth” LE.
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Figure 32 AIROC™ Bluetooth LE connections

The AIROC™ Bluetooth® LE module includes the following connections to PSOC™ 4100S and KitProg3:
+  UART connections to PSOC™ 4100S Plus through zero-ohm resistors R17 and R18 (see

Figure 32 and Table 8). Note that R17 and R18 are not loaded by default

« 12C connections to KitProg3 and PSOC™ 4100S (see Table 8)

+  SWD connections to KitProg3 through the DPDT switch SW4. The SWD connections are shared between the

PSOC™4100S and AIROC™ Bluetooth’ LE devices

Table 8 AIROC™ Bluetooth’ LE connections

AIROC™ Bluetooth’ LE PSOC™4100S KitProg3 Description

BLE_TX,P1_5 P5_0 - UART_RX

BLE_RX,P1_4 P5_1 - UART_TX

BLE_SDA, P5_0 P3_1 P12_1 [2C_SDA

(table continues...)
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Table 8 (continued) AIROC™ Bluetooth’ LE connections

AIROC™ Bluetooth’ LE PSOC™4100S KitProg3 Description
BLE_SCL, P5_1 P3_0 P12_0 12C_SCL
BLE_SWDIO, P0_6 - P12_2 SWDIO
BLE_SWDCLK, PO_7 - P12_3 SWDCLK

PO_4 P3_6 - GPIO

BLE_XRES RESET P12_4 RESET

P16 - - Bluetooth® LE LED
P4 1 P3 7 - User button

Use the DPDT switch SW4 to switch the SWD connections between the PSOC™ 4100S or AIROC™ Bluetooth® LE
Module as shown in Figure 33.

VTARG
SW4
= J5
I s e ORI ]
3_3 1
F—— p L - 2
v <<>>__"'-’%,3_ BLE_SWDCLK 23
—t K 3?5»%%
P3 2 4 wDC
AT 4 = 5 = 1
SWDIO {Q}E{’{ BLE SWDIO 5 OH>SWDIO
2 %y HDR 1x5
DPDT No Load
& v
N
Figure 33 DPDT switch SW4 to select between PSOC™ 4100S and AIROC™ Bluetooth’ LE module
3.3 Bill of materials

See the BOM files available on the kit webpage.
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ADC
Analog-to-Digital Converter

BCP
Bridge Control Panel

BLE
Bluetooth” Low Energy

BOM
Bill of materials

BSP
Board Support Package

CLI
Command-line interface

CcMOD
Modulator capacitor

CMP
Comparator

CMSIS-DAP
Cortex” Microcontroller System Interface Standard - Debug Access Port

CcsD
Self-capacitance

CSX
Mutual-capacitance

CTANK
Shield tank capacitor

DAC
Digital to Analog Converter

DPDT
Double-Pole, Double-Throw

ECO
External Crystal Oscillator

ESD
Electrostatic discharge
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GND
Ground

GPIO
General-purpose input/output

12C
Inter-integrated circuit

IDAC
Integrated Design Environment

IDE
Integrated development environment

KBA
Knowledge Based Article

LED
Light emitting diode

OO0B
Out-of-the-box

PsSOC™
Programmable system-on-chip

SAR
Successive Approximation Register

SCB
Serial Communication Block

SRAM
Static Random Access Memory

SWD
Serial wire debug

TCPWM
Timer, Counter, Pulse Width Modulator

UART
Universal Asynchronous Receiver Transmitter

USB
Universal Serial Bus

wco
Watch Crystal Oscillator

XRES
External reset
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Trademarks

The Bluetooth” word mark and logos are registered trademarks owned by Bluetooth SIG, Inc., and any use of
such marks by Infineon is under license.
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