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About this document

Scope and purpose

This guide will help you get acquainted with the CYS8CKIT-06254 PSoC™ 6254 pioneer kit. Hardware details of
the board and its usage information is provided.

Intended audience

This document is intended for CYS8CKIT-062S4 users.
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Safety and regulatory compliance information

Safety and regulatory compliance information

This kit is intended as a development platform for hardware or software in a laboratory environment. This kit is
not a finished product and when assembled may not be resold or otherwise marketed unless all required
authorizations are first obtained. Contact support@cypress.com for details.

These 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 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. Infineon recommends 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

These 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.

User Guide 4 0f 40 002-32537 Rev. *A
<2021-05>


mailto:support@cypress.com

o _.
CYSCKIT-062S4 PSoC 6254 pioneer kit guide ( In f| neon

Introduction

1 Introduction

Thank you for your interest in the CYS8CKIT-06254 PSoC™ 6254 pioneer kit. The PSoC™ 6254 pioneer kit enables
you to evaluate and develop your applications using the CY8C62x4 PSoC™ 62 Series MCU (hereafter called
“PSoC™ 6 MCU”).

PSoC™ 6 CY8C62x4 MCU is an ultra-low-power PSoC device specifically designed for battery-operated analog
sensing applications. The CY8C62x4 device is a true programmable embedded system-on-chip, integrating a
150-MHz Arm® Cortex®-M4 CPU as the primary application processor, a 100-MHz Arm® Cortex®-M0+ CPU that
supports low-power operations, up to 256 KB Flash and 128 KB SRAM, programmable analog sensing,
CapSense™ touch-sensing, and programmable digital peripherals that allow higher flexibility, in-field tuning of
the design, and faster time-to-market.

The pioneer board offers compatibility with Arduino™ shields. The board features a PSoC™ 6 MCU from the
CY8C62x4 product line (CY8C6244LQI-S4D92) which is a 40-nm, ultra-low-power device that supports deep-
sleep-capable SAR ADCs, opamps and other analog blocks. In addition, the board features an onboard
programmer/debugger (KitProg3), a 512-Mbit Quad SPI NOR flash, a micro-B connector for USB device
interface, a thermistor, an ambient light sensor, a 5-segment CapSense™ slider, two CapSense™ buttons, two
user LEDs, and a push button. The board supports operating voltages from 1.8 Vto 3.3 V for PSoC™ 6 MCU.

You can use ModusToolbox™ software to develop and debug your PSoC™ 6 MCU 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™ 6 MCU and Eclipse IDE for ModusToolbox™, see the application note AN228571 -
getting started with PSoC™ 6 MCU on ModusToolbox™ to help you familiarize with the PSoC™ 6 MCU and
help you create your own design using ModusToolbox™.

User Guide 50f40 002-32537 Rev. *A
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1.1 Kit contents
The pioneer kit has the following contents, as shown in Figure 1.

PSoC™ 6254 pioneer board
USB Type-A to Micro-B cable
Six jumper wires (5 inches each)

Quick start guide

Figure 1 CY8CKIT-062S4 PSoC™ 6254 pioneer kit contents

Inspect the contents of the kit; if you find any part missing, contact your nearest Infineon sales office for help:
https://www.cypress.com/support.
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1.2 Getting started

This guide will help you get acquainted with the PSoC™ 6254 pioneer kit:

e The Kit Operation chapter describes the major features of the 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).

o Application development using the PSoC™ 6254 pioneer kit is supported in ModusToolbox™. 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
ModusToolbox™. 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.

e Thereis awide range of code examples to evaluate the PSoC™ 6254 pioneer board. These examples help you
familiarize PSoC™ 6 MCU and create your own design. These examples are available in the Eclipse IDE for
ModusToolbox™ and Project Creator tool. You can also find code examples on the GitHub page dedicated to
ModusToolbox™-based examples.

1.3 Board details

The PSoC™ 6254 pioneer board that has the following features:
KitProg3 status LED (D10)

KitProg3 USB connector (J10)

PSoC™ 5LP programming header (J7) (footprint only)
2.5V selection jumper (J14)

PSoC™ 6 MCU power selection jumper (J12)

PSoC™ 5LP based KitProg3 programmer and debugger (CY8C5868LTI-LP039, U7)
PSoC™ 6 MCU current measurement jumper (J13)
KitProg3 programming mode selection button (SW3)
Power LED (D14)

10. PSoC™ 6 MCU reset button (SW1)

11. Arduino UNO R3 compatible power header (J1)

12. PSoC™ 6 MCU program and debug header (J8)

13. Arduino UNO R3 compatible I/O headers (J2, J3, J4)

14. User LEDs (D12 and D13)

15. PSoC™ 6 MCU user button/hibernate wakeup (SW2)

16. CapSense™ buttons and slider (CSB0, CSB1 and CSS1)
17. Infineon PSoC™ 6 MCU (CY8C6244LQI-S4D92, U8)

18. Thermistor (TH1)

19. Ambient Light Sensor (Q8)

20. Infineon QSPI NOR flash (S25FL512SAGMFIR10, U9)
21.PSoC™ 6 MCU USB connector (J5)

22.PSoC™ 6 MCU extended 1/0 header (J11) (footprint only)
23. External power supply connector (J9) (footprint only)

© © N o g wDd R

User Guide 7 0of 40 002-32537 Rev. *A
<2021-05>


https://www.cypress.com/CY8CKIT-062S4
https://www.cypress.com/products/modustoolbox-software-environment
https://www.cypress.com/products/modustoolbox-software-environment
https://www.cypress.com/ModusToolboxUserGuide
https://github.com/cypresssemiconductorco/Code-Examples-for-the-ModusToolbox-PSoC-6-SDK

CY8CKIT-062S4 PSoC 6254 pioneer kit guide

infineon

Introduction

Figure 2 shows the pinout of the pioneer board.
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Figure 2 CY8CKIT-062S4 PSoC™ 6254 pioneer board pinout
Table1 PSoC™ 6254 pioneer board pinout
Pin Primary on-board function Secondary on-board Connection details
function

XRES Hardware reset - -

P10[0] Arduino A0 (J2.1) - -

P10[1] Arduino Al (J2.3) - -

P10[2] Arduino A2 (J2.5) - -

P10[3] Arduino A3 (J2.7) - -

P10[4] Thermistor supply Arduino A4 (J2.9) Remove R108 and mount R128 to
connect to the Arduino header.

P10[5] Thermistor output Arduino A5 (J2.11) Remove R110 and mount R127 to
connect to the Arduino header.

P10[6] Thermistor ground GPIO on J2.13 Arduino Remove R114 and mount R130 to

header connect to the Arduino header.
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Pin Primary on-board function Secondary on-board Connection details
function
P10[7] ALS output GPIO on J2.15 Arduino Remove R111 and mount R131 to
header connect to the Arduino header.
P3[0] KitProg3 UART_TX GPIO on J2.14 Arduino Remove R86 to disconnect from
header KitProg3.
P3[1] KitProg3 UART_RX GPIO on J2.16 Arduino Remove R85 to disconnect from
header KitProg3.
P9[0] GPIO on J2.2 Arduino - -
header
PI[1] GPIO on J2.4 Arduino - -
header
P9[2] GPIO on J2.10 Arduino - -
header
P9[3] CapSense™slider 0 GPIO on J2.12 Arduino Remove R68 and mount R135 to
header connect to the Arduino header.
P6[4] 12C SCL JTAG _TDO Remove R74 and mount R76 for
JTAG enable.
P6[5] 12C SDA JTAG _TDI Remove R79 and mount R81 for
JTAG enable.
P2[2] Arduino D13 (J3.6) - -
P2[1] Arduino D12(J3.5) - -
P2[0] Arduino D11 (J3.4) - -
P2[3] Arduino D10 (J3.3) - -
P2[6] Arduino D9 (J3.2) - -
P2[4] Arduino D8 (J3.1) - -
P6[3] Arduino D7 (J4.8) - -
P6[2] Arduino D6 (J4.7) - -
P5[7] Arduino D5 (J4.6) - -
P5(6] Arduino D4 (J4.5) - -
P5[1] P6 USB VBUS detect Arduino D3 (J4.4) Remove R124 and mount R125 to
connect to the Arduino header.
P5[0] Arduino D2 (J4.3) - -
PO[3] Arduino UART_TX/Arduino |- -
D1 (J4.2)
PO[2] Arduino UART_RX/Arduino |- -
DO (J4.1)
PO[5] GPIO on extended header | - -
J11.1
PO[4] User button/Hibernate GPIO on extended header -
wakeup J11.2
P2[5] Red user LED (D12) GPIO on extended header -
J11.3
User Guide 9 of 40 002-32537 Rev. *A
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Pin Primary on-board function Secondary on-board Connection details
function

P2[7] Orange user LED (D13) GPIO on extended header -
J11.4

P7[0] CapSense™ button 0 GPIO on extended header Remove R48 and mount R50 to
J11.5 connect to the extended header.

P7[1] CapSense™ button 1 GPIO on extended header Remove R138 and mount R139 to
J11.6 connect to the extended header.

P7[2] CapSense™ slider 4 GPIO on extended header Remove R53 and mount R54 to
J11.7 connect to the extended header.

P7(3] CapSense™slider 3 GPIO on extended header Remove R57 and mount R58 to
J11.8 connect to the extended header.

P8[0] CapSense™ slider 2 GPIO on extended header Remove R60 and mount R61 to
J11.9 connect to the extended header.

P8[1] CapSense™ slider 1 GPIO on extended header Remove R64 and mount R134 to
J11.10 connect to the extended header.

1.4 Additional learning resources

Infineon provides a wealth of data at https://www.cypress.com/psoc6 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

Go to www.cypress.com/support.

1.6 Documentation conventions
Table 2 Document conventions for guides
Convention Usage
Courier New Displays 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
Textin gray boxes Describes Cautions or unique functionality of the product.
User Guide 10 of 40 002-32537 Rev. *A
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1.7 Abbreviations and definitions

Table 3 Abbreviations

(infineon

Abbreviation

Definition

ADC Analog-to-Digital Converter

ALS Ambient Light Sensor

BOM Bill of Materials

CMOD Modulator Capacitor

CPU Central Processing Unit

CsD CapSense™ Sigma-Delta

DC Direct Current

ECO External Crystal Oscillator

ESD Electrostatic Discharge

GPIO General Purpose Input/Output

HID Human Interface Device

12C Inter-Integrated Circuit

IDE Integrated Development Environment
loT Internet of Things

LED Light Emitting Diode

PSoC™ Programmable System on Chip
PWM Pulse Width Modulation

QSPI Quad Serial Peripheral Interface
SAR Successive Approximation Register
SWD Serial Wire Debug

WCO Watch Crystal Oscillator
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2 Kit operation

This chapter introduces you to various features of the PSoC™ 6254 pioneer board, including the theory of
operation and the onboard KitProg3 programming and debugging functionality, USB-UART and USB-I2C
bridges.

2.1 Theory of operation

The PSoC™ 6254 pioneer board is built around the CY8C62x4 product line, based on the PSoC™ 6 MCU platform.
Figure 3 shows the block diagram of the PSoC™ 6 MCU device used on the board. For details of device features,
see the device datasheet.
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Figure 3 PSoC™ 62S4 MCU block diagram
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Figure 4 shows the functional block diagram of the pioneer board.
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Figure 4 Functional block diagram of CYS8CKIT-062S4 PSoC™ 6254 pioneer kit
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The CY8CKIT-06254 PSoC™ 6254 pioneer kit comes with the PSoC™ 6254 pioneer board. Figure 5 shows the
markup of the PSoC™ 6254 pioneer board.

gt 7 s 18

MBIENT LIGHT
SENSOR

THERMISTOR

(infineon
P

CYBCKIT-06254 PSoC 6254 PIONEER KIT

10 11 12 13 14 15 16
Figure 5 CY8CKIT-062S4 PSoC™ 6254 pioneer board details

The PSoC™ 6254 pioneer board has the following peripherals:

1. KitProg3 status LED (D10): This Yellow LED indicates the status of KitProg3. For details on the KitProg3
status, see the KitProg3 user guide.

2. KitProg3 USB connector (J10): The USB cable provided along with the PSoC™ 6254 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. PSoC™ 5LP programming header (J7): The header is used to program the onboard PSoC™ 5LP device. This
is not loaded by default.

4. 2.5Vselection jumper (J14): The jumper is used to select 2.5V power output for the e-Fuse programming
through the VCC_1V8 rail. Shorting the jumper provides 2.5 V power and keeping the jumper open provides
1.8V.

5. PSoC™ 6 MCU VDD power selection jumper (J12): This jumper is used to select the PSoC™ 6 MCU VDD
supply voltage between 1.8 V/2.5V and 3.3 V.

6. KitProg3 (PSoC™ 5LP) programmer and debugger (CY8C5868LTI-LP039, U7): The PSoC™ 5LP device
(CYBC5868LTI-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.

7. PSoC™ 6 MCU VDD current measurement jumper (J13): An ammeter can be connected to this jumper to
measure the current consumed by the PSoC™ 6 MCU.

8. KitProg3 programming mode selection button (SW3): This button can be used to switch between various
modes of operation of KitProg3 (CMSIS-DAP BULK or CMSIS-DAP HID). For more details, see the KitProg3
user guide.
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9. Power LED (D14): This yellow LED indicates the status of power supplied to board.

10. PSoC™ 6 MCU reset button (SW1): This button is used to reset PSoC™ 6 MCU. It connects the PSoC™ 6 MCU
reset (XRES) pin to ground when pressed.

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

12. PSoC™ 6 MCU program and debug header (J8): This 10-pin header allows you to program and debug the
PSoC™ 6 MCU using an external programmer such as MiniProg4.

13. User LEDs (D12 and D13): These two user LEDs can operate at the entire operating voltage range of PSoC™
6 MCU. The LEDs are active LOW, so the pins must be driven to ground to turn ON the LED.

14. Arduino Uno R3-compatible 1/O headers (J2, J3, and J4): These I/O headers bring out pins from PSoC™ 6
MCU to interface with Arduino shields. Some of these pins are multiplexed with onboard peripherals and are
not connected to PSoC™ 6 MCU by default. For a detailed information on how to rework the kit to access
these pins, see Table 1 or PSoC™ 6254 pioneer board rework.

15. PSoC™ 6 MCU user button (SW2): This button can be used to provide an input to P0[4] pin of PSoC™ 6 MCU.
Note that this button connects the PSoC™ 6 MCU pin to ground when pressed, so you need to configure the
PSoC™ 6 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.

16. PSoC™ 6 MCU (CY8C6244LQI-S4D92): This kit is designed to highlight the features of the PSoC™ 6 MCU. For
details on PSoC™ 6 MCU pin mapping, refer to Table 1.

17. CapSense™ slider (CSS1) and buttons (CSB1 and CSB2): The CapSense™ touch-sensing slider and two
buttons, all of which are capable of self-capacitance (CSD) operation, allow you to evaluate the fourth-
generation CapSense™ technology. The slider and buttons have a 1-mm acrylic overlay for smooth touch
sensing.

18. Thermistor (TH1): An analog temperature sensor allows you to evaluate low-power analog blocks of the
PSoC™ 6 MCU.

19. Ambient light sensor (Q8): An analog light sensor allows you to evaluate low-power analog blocks of the
PSoC™ 6 MCU.

20. Serial NOR flash memory (S25FL512S, U9): The S25FL512S NOR flash of 512-Mbit capacity is connected to
the Quad SPI interface of the PSoC™ 6 MCU. The NOR device can be used for both data and code memory
with execute-in-place (XIP) support and encryption.

21.PSoC™ 6 MCU USB device connector (J5): The USB cable provided with the PSoC™ 6254 pioneer kit can
also be connected between this USB connector and the PC to use the PSoC™ 6 MCU USB device
applications.

22.PSoC™ 6 MCU extended 1/0 header (J11): This header provides connectivity to PSoC™ 6 MCU GPIOs that
are not connected to the Arduino-compatible headers. Some of these I/Os are also connected to on-board
peripherals. See Table 1 for pin mapping. This is not loaded by default.

23. External power supply VIN connector (J9): This connector connects an external DC power supply input to
the onboard regulators. This is not loaded by default.

See Hardware Functional Description for details on various hardware blocks.
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2.2 KitProg3: on-board programmer/debugger

The PSoC™ 6254 pioneer board can be programmed and debugged using the onboard KitProg3. KitProg3 is an
onboard programmer/debugger with USB-UART and USB-12C functionality. A PSoC™ 5LP device is used to
implement KitProg3 functionality. For more details on the KitProg3 functionality, see the KitProg3 user guide.

2.2.1 Programming and debugging using ModusToolbox™

This section presents a quick overview of programming and debugging using ModusToolbox™. For detailed
instructions, see Help > ModusToolbox IDE Documentation > User Guide.

1. Connect the board to the PC using the USB cable, as shown in Figure 6. It enumerates as a USB composite
device if you are connecting it to your PC for the first time. KitProg3 can operate either in CMSIS-DAP Bulk
mode (default) or CMSIS-DAP HID mode. Programming is faster with the Bulk mode. The status LED (Yellow)
is always ON in Bulk mode, ramping at 1-Hz rate in HID mode. see the KitProg3 user guide for details on the
KitProg3 status and troubleshooting instructions.

(infineon

CYBCKIT-06254 PSoC 6254 PIONEER KIT

Figure 6 Connect USB cable to USB connector on the board

2. Inthe Eclipse IDE for ModusToolbox™, create the desired code example (application) in a new workspace.
a) Click on New Application from Quick Panel.

Quick Panel Variables Expressions Breakpoints =
Eclipse IDE for ~

ModusToolbox®

= Start

I New Application

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

Figure 7 Starting a new application
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b) Select the CYS8CKIT-062S54 in the “Choose Board Support Package (BSP)” window and click Next, as shown
in Figure 8.

[&4 Project Creator 1.2 - Choose Board Support Package (BSP) O x
Settings Help
Enter filter text g CYBCKIT-06254 "
Kit Name ~ MCU Connectivity Device | The PSoC 6254 Pioneer Kit is a low-cost hardware
e N platform that enables design and debug of the PSoC
CY8CKIT-062-BLE CY8CH347BZ1-BLD53  <none= 6254 Line (CYBC6244LQL-54092),
CY8CKIT-06252-43012 CY8C624ABZI-S2D44  CYW43012COWKWBG
CYSCKIT-06254 CY8C6244L.Q1-54D92 Kit Features:
CY8CKIT-062-WIFI-BT CY8C6247BZ1-D54  CYW4343WKUBG « Deli i
elivers dual-cores, with a 150-MHz Arm
CY8CKIT-064B052-4343W CYBO644ABZI-52D44 CYW4343WKUBG Cortex-M4 as the primary application processor
CYBCKIT-0645052-4343W CYS0644ABZI-S2D44 CYW4343WKUBG and a 100-MHz Arm Cortex-M0+ as the
CY8CPROTO-062-4343W CY8CH24ABZI-52D44 CYW4343WKUBG = secondary processor.
* 256-KB Flash and 128-KB SRAM for customer
4 L4 annliratinn nn T4
UL UTIRTUWIT TG G TV 32257 DALl LU 1a0Est-V LA, |EISase- VL U-U, [EIEasE-vL LU Il 1e UEpenuenty aniest uaa.
- Found unknown item sensor-motion-bme680 commit latest-v1.X, release-v1.0.0 in the dependency manifest data. =
Successfully acquired the information.
Summary:
BSP: CY8BCKIT-06254
Press "Next" to select application. -
Next > Close
@
Figure 8 Board Support Package (BSP) window
c) Selectthe application and click Create, as shown in Figure 9.
Project Creator 1.2 - Select Application - O pod
Settings Help
Application(s) Root Path: |C:fUsers Browse...
Search... ¢ 7 g-:: = | This example demonstrates low-power
sensing of a thermistor and ambient light
Template Application ¥ Mew Application™ | sensor (ALS) using the SAR ADC of PSoC 6
MCU. PDL is used for the application
PWM Square Wave PP

firmware. This example is supported only
for the devices like CY8Co2x4 which have a

Ramping LED using Smart 10

RTC Basics SAR ADC capable of operating in System
SAR ADC Low Power Sensing - Thermistor and ALS SGUNSEIET; Deep Sleep mode.
SAR ADC Simultaneous Sampling For more details, see the README on
SCB SPI Master DMA GitHub.
SCB UART Transmit and Receive using DMA -
1 4
BSP: CYBCKIT-00254 -
Template Application(s): SAR ADC Low Power Sensing - Thermistor and ALS
Application(s) Root Path: C:/Users
Press "Create" to create the selected application(s).
-
< Back Create Close
©
Figure 9 CY8CKIT-062S4 application selection
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3. Tobuild and program a PSoC™ 6 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 10.

5 Project Explorer 2 | %% Debug %% Registers 2. Peripherals B ¥ = O

4G
Iv =5 = SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS [SAR_ADC_Low_Power_Sensing_l

ki Includes

= build

= COMPONENT_CUSTOM_DESIGN_MODUS
£y deps

=y Images

= libs

[% main.c

= LICENSE

L@ = Makefile
5 makefile.init
[# README.md

£ >

B Quick Panel -=Variables

{ Expressions ®e Breakpoints = o
~ Launches
iF SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Debug (JLink)
iF SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Debug (KitProg3_MiniProg4)
Q SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Program (JLink)
I_O SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Program -{KitProgS_MiniProg4)|

% Generate Launches for SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS

Figure 10

User Guide

Build and program the code example

18 of 40

002-32537 Rev. *A

<2021-05>



o~ _.
CY8CKIT-06254 PSoC 6254 pioneer kit guide In f| neon

Kit operation

4. ModusToolbox™ has an integrated debugger. To debug a PSoC™ 6 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 11. For a detailed explanation on how to
debug using ModusToolbox™, see the ModusToolbox™ user guide.

25 Project Explorer 22 | 4% Debug i Registers 'z, Peripherals B ¥ = O

oL
Iv =5 » SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS [SAR_ADC_LDW_PDwer_Sensing_l_
¥ Includes
= build
=x COMPONENT_CUSTOM_DESIGN_MODUS
=y deps
=% images
= libs
[ main.c
= LICENSE
L& = Makefile

=3 makefile.init
[%, README.md

< >
B& Quick Panel Variables ® Expressions e Breakpoints - 0
~ Launches

i SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Debug (JLink)

15 SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Debug (KitProg3_MiniProg4) I

o SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Program (JLink)
Q SAR_ADC_Low_Power_Sensing_-_Thermistor_and_ALS Program (KitProg3_MiniProg4)
% Generate Launches for SAR_ADC Low_Power_Sensing_-_Thermistor_and_ALS

Figure 11 Debug the code example
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2.2.1.1 Using the OOB example - PSoC™ 6 MCU: SAR ADC low-power sensing -

thermistor and ambient light sensor

The PSoC™ 6254 pioneer board is by default programmed with the code example: PSoC™ 6 MCU: SAR ADC low-
power sensing - thermistor and ambient light sensor which showcases the low-power sensing application of
the kit by putting the SAR ADC in Deep Sleep mode. The steps below describe how to use the example. For a
detailed description of the project, see the example’s readme file in the GitHub repository.

Note: At any point of time, if you overwrite the OOB example, you can restore it by programming the
PSoC™ 6 MCU: “SAR ADC low-power sensing - thermistor and ambient light sensor” project onto
the kit. See Programming and debugging using ModusToolbox™ for programming the board.

1. Connect the board to your PC using the provided USB cable through the KitProg3 USB connector.

2. Open aterminal program and select the KitProg3 COM port. Set the serial port parameters to 8N1 and
115200 baud.

3. Press the reset button (SW1) on the board and confirm that terminal application displays the code example
title and other text as Figure 12 shows.

T COMB82 - Tera Term VT — O >

File Edit Setup Control Window Help

Touch the thermistor and bhlock/increase the light over the ambient light
sensor to observe change in the readings.

Temperature:
Temperature :
Temperature :
Temperature:
Temperature :
Temperature:
Temperature :
Temperature:
Temperature :
Temperature:
Temperature :
Temperature:

28.7C
29.3C
3a.ac
3a.3C
38.4C
38.4C
38.5C
38.6C
38.7C
3a.8C
31.8C
31.8C

Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient
Ambient

Light:
Light:
Light:
Light:
Light:
Light:
Light:
Light:
Light:
Light:
Light:
Light:

Figure 12 Tera Term window output of OOB code example

4. Touch the thermistor on the board and observe the change in the temperature readings on the terminal.

5. Block orincrease the light over the ambient light sensor and observe the change in the percentage readings
on the terminal.

6. Confirm that the user LED turns ON when the light over the ambient light sensor is blocked.
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2.2.1.2 USB-UART bridge

The KitProg3 on the PSoC™ 62S4 pioneer board can act as a USB-UART bridge. The primary UART and flow-
control lines between the PSoC™ 6 MCU and the KitProg3 are hard-wired on the board, as Figure 13 shows.

KitProg3 PSoC 6254
RX X
P12[7] |« P3[1]
X RX
P12[6] » P3[0]

Figure 13 UART connection between KitProg3 and CY8C62x4 MCU

2.2.1.3 USB-12C bridge

The KitProg3 can function as a USB-12C bridge and can communicate with the Bridge Control Panel (BCP)
software which acts as an 12C master. The 12C lines on the PSoC™ 6 MCU are hard-wired on the board to the 12C
lines of the KitProg3, with onboard pull-up resistors as Figure 14 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.

P6_VDD_SW
KitProg3 PSoC 6254
4.7K 4.7K
SDA
P12[1] P6[5]
SCL
P12[0] J: P6[4]
Figure 14 12C connection between KitProg3 and the CY8C62x4 device
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3

3.1

Hardware

Schematics

See the schematic files available on the kit webpage.

3.2

This section explains in detail the individual hardware blocks.

3.2.1

Hardware functional description

PSoC™ 6 CY8C62x4 device (CY8C6244LQI-S4D92)

infineon

PSoC™ 6 CY8C62x4 device is a high-performance, ultra-low-power and secure MCU platform, purpose-built for
loT applications. Based on the PSoC™ 6 MCU platform, this product line is a combination of a dual CPU
microcontroller with low-power flash technology, digital programmable logic, high-performance analog
peripherals, standard communication and timing peripherals. For more information, see the PSoC™ 62S4
pioneer kit web page and the CY8C62x4 MCU family datasheet.
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Figure 15 Schematic of CY8C62x4 device (Target)
3.2.2 PSoC™ 5LP-based KitProg3

An onboard PSoC™ 5LP (CY8C5868LTI-LP039) device is used as KitProg3 to program and debug the PSoC™ 6
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™ 6 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 CYS8C58LPxx Family datasheet.

PSoC 5LP based KitProg3
Note: CTS is configured to PSoC 5LP Power
disable Flow Control KP VBUS PELP VDD
P5LP2 0 R89 100K = -
— Vj R31 0 OHM
PSLP_VDD —PEFZZ |
—PIPZ3 | PSLP VCCD GHD
PELFZ_ 4
- €35 || 1uF
1T 18w
é7 SAR Bypass
oo U T LFBFSB Fo[ﬁ%'ﬁ Capacitor oMo
OENTENCERETOO0EERTO
R = PSLP_VDD
[ (7] -
Lun.gn_n.a_n_n.&a§>g Eggg o
P Pop3] a5
& HA—a P2[T] PO[2] g
RESET: P12[4] POM] [z
rulisred e ;‘? PSLP_SI0_VREF
VSSB P12[3] g 3 KP_SWCLK
*—=— IND P12(2] 32 CCOPKP_SWDIO
VBOOST VSSD gy
VBAT VDDA
Veen CYBC586BLTILPO3Y Vien 43
P5LP_XRES yesh 22 C44 | | 1uF
PELP_SWDIO XRES VECA I3 1T 1ev
PSP _SWCLK 7| P1I0] P15(3] g5
TODE_SW P[] P15[2] 55— GND
i A
STATUS LED 15 | 37 =l
S Pl4] P37] 35—
—7 P1I8] . P3[6] [3e—*
P5LP_VDD VDDIO1 f=Y=] vDDIO3 P5LP_VDD
A EEEE0 005 e e
<7 EEQNEEg98REEEREEE
oD AoAAAAS>ShAnAAna
GHD
PSLP_VDD e i‘-‘h Ekﬂ SISE R l%k%
PSLP VDD T PSLP_VCCD
ra7 DM qook
KP_UART TX{{—— |_VTARG MEAS
KP_UART_RX, C45 || 1uF

KP_USE_DP
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GND

T8V
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Figure 16
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3.2.3 Serial interconnection between PSoC™ 5LP and PSoC™ 6 MCU

In addition to the use as an onboard programmer, the PSoC™ 5LP device functions as an interface for the USB-
UART and USB-12C bridges, as shown in Figure 17. The USB-Serial pins of the PSoC™ 5LP device are hard-wired
to the 12C/UART pins of the PSoC™ 6 MCU. The 12C pins are also available on the Arduino-compatible I/0
header; therefore, the PSoC™ 5LP device can be used to control Arduino shields with an I12C interface.

PSoC 6 MCU SWD KitProg3 Interface
P6_VDD_SW

R118 10K
DNI 1%

R119 10K
DNI 1%
KP_SWDIOLH—REZ AAADOHM <> P6_s

KP_SWCLK Jp—RB3 A A0 0HM > P67

RESET D) R84 A A A00HM N> XRES_L

KitProg3 UART Interface
PE_EE_)D_SW :

R120 10K
NI 1%

R121 10K

DNI %
KP_UART Rx((w P31

KP_UART TX ) DOHM &4 Sypsg

KitProg3 12C Interface
PE_VDD_SW ;
) RS2 47K
R84 W4.TK

ROE A 0 OHM
KP_12C_SCL ARD_I12C_SCL
KP 126 SDACCSS Ra7 W” OHM 8§ARD 12C_SDA

Figure 17 Schematic of programming and serial interface connections

3.2.4 Power supply system

The power supply system on this board is versatile, allowing the input supply to come from the following
sources:

e 5V from the onboard KitProg3 USB connector (J10)
e 5V fromthe onboard PSoC™ 6 USB connector (J5)
e 7Vto 12V power from Arduino header J1.1 or from external power supply through VIN header J9

The power supply system is designed to support 1.8 V/2.5V or 3.3V operation of the PSoC™ 6 MCU. On the other
hand, 5V is provided for the KitProg3 operation.

The supply rails VIN (7 Vto 12 V from header J9 or J1.1), KP_VBUS (5 V KitProg3 USB connector J10) and
P6_VBUS (5V PSoC™ 6 USB connector J5) are combined into VCC_IN through ORing diodes as Figure 18 shows.
The VIN header (J9) is not populated on the board by default.
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KitProg3 USB Micro-B Connector
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i T D4 H—‘ PMEG3020BEP.115 i
i i
! KP_VBUS :
i T D& Hﬂ PMEG3020BEP,115 i
i i
Flgure 18 Power supply sources

It is important to understand that 5 V will not be generated to the Arduino header and KitProg3 section when
the kit is powered from the VIN header (J9) or PSoC™ 6 USB connector (J5) as there is no separate 5V regulator.

5V will be present only when the kit is powered through the KitProg3 USB connector (J10).
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3.2.4.1 Voltage regulators & reverse voltage protection

Two onboard buck regulators (U1, U2) are used to generate 3.3V and 1.8 V output from VCC_IN for the PSoC™ 6
MCU. The regulator outputs (VOUT_3V3 and VOUT_1V8) are fed to the reverse voltage protection circuits before
supplying to the PSoC™ 6 MCU and other peripherals as shown in the Figure 19. The 1.8 V regulator output
(VOUT_1V8) can also be configured to supply 2.5V to the PSoC™ 6 MCU for e-Fuse programming by shorting the
jumper J14 or populating R8. Note that J14 is kept open by default.

1.8V Buck Regulator

VCC_IN VOUT_1v8

5 & L2 _ 1.8VI600mA

- > YY YL g -
4.7uH
o] C10 Cc12 RS C13 C14 Ci15

1 Gy 47pF 59K 22uF 10uF 0.1UF

—— 10uF 0.1uF ?;mc BST
25V 16V 10nF | 50V 50V +1% DNI | 25V 10v 18V
] 4

FB3

GND

N7

L R DI R136 GRD
GND Anz1280ct ™ PMEG3020BEP 115
P> = T L
+1% % o
GND GlD  GHD
Jig
HDR 2

Mote: Populate R8 or short J14 to change the voltage to 2.5V for e-Fuse programming.

3.3V Buck Regulator

VCC_IN WOUT_3v3

U1

. * 5IM L)(6

G c2 &gy o
—— 10uF 0. 1uF 1 |
25V 16v @ 100K il TonF | 50V
L
4 3
EN 2 FB .
(4]

<~ D2 -
GHO noz1280C1 PMEG3020BEP, 115 GND

3.3V/800mA

Cé
10uF
o

Cc7
0.1uF
16V

GND GND GND

Reverse Voltage Protection for Regulators
VOUT_1va VEC_1v8

R141 0 OHM
DNl

g

~F
8o

D

=}

MG2301L-7

— -

G

o102 . 5 qioe
~1 BCMBSTBY, 115 BCMBSTEV, 115 I
-

R142 R143 Ri44
10K 100K 10K

R145 0 OHM
DMl

P! D k] L

—— DMGZ2301L-T

— -

fe

aa™_2 : 5 ¥ o
~1 BCMBSTBY. 115 BCMBSTBV, 115 [

- o

R146 R147 R148
10K 100K 10K

Figure 19 Voltage regulators & reverse voltage protection
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3.2.4.2 Power switch

A power switch (U4) is provided to supply power for the onboard peripherals such as thermistor, ambient light
sensor, QSPI flash I/0 domain and user LEDs. The circuit is used to reduce the current leakage on the P6_VDD
power domain.

Power Switch

VTARG PE_VDD_SW
U4
1 6 1.8V-3.3V/60mA

VIN vouT
ez w 4ler aop 5 _RE 0 OHM
;|; 18v 3lon oND |2 o2
G e TPS22817DBVR ;E 18V
P_VDD 0 OHM GND

GND

Note: This circuit is used to reduce
the leakage on PE_VDD domain

Figure 20 Power switch circuit

3.2.4.3 PSoC™ 6 MCU power selection & current measurement headers

VTARG has a dedicated 3-pin voltage selection header J12 that selects between 1.8 V/2.5V and 3.3 V operating
voltages for the PSoC™ 6 MCU. The default jumper position for J12 is 2-3 which selects 3.3 V.

PSoC 6 MCU Power Selection Jumper

VCC_1v8

R10

VTARG

0 OHM R11

VCC_3V3

0 OHM

DNI

DNI

—ea|em
12 3 1.2 3
(O OO 1evrzsv H%:} nz O () O 3av
Note: Do not remove jumper when powered.

Connect to VCC_1V8 for e-Fuse programming. (Default
jumper position is 3.3V). Populate R8 or short J14 to
change the voltage to 2.5V for e-Fuse programming.

PSoC 6 MCU Current Measurement

VTARG J13 HDR2  pg voD
—|N

R12 0 OHM

DNI

Note: Do not remove jumper when powered.

Figure 21
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The P6_VDD domain has a dedicated 2-pin header J13 to facilitate easy current measurement across the pins
VTARG and P6_VDD using an ammeter.

3.25 1/0 headers

3.2.5.1 Arduino-compatible headers (J1, J2, J3, J4)

The board has four Arduino-compatible headers: J1, J2, J3 and J4. You can connect 3.3 V Arduino-compatible
shields to develop applications based on the shield’s hardware. See Board Details for details on PSoC™ 6 MCU
pin mapping to these headers.

3.2.5.2 Extended header (J11)

There is an extended header J11 which provides connectivity to PSoC™ 6 MCU GPIOs that are not connected to
the Arduino-compatible headers. The majority of these pins are multiplexed with CapSense™ pins and are not
connected to the PSoC™ 6 MCU by default. For detailed information on how to rework the kit to access these
pins, see PSoC™ 6254 pioneer board rework. Note that J11 is not loaded on board by default.

T
1 :
; Arduino & Extended Headers ;
i i
! i
! VREF i
i J3 M1 :
| i VIARG 1 33 ARD_I2C_SCLYES> o< i EXT_P8_1 !
! )——% = ARD_12C_SDA =< S EXT_PB_0 ;
| e J1_5v0 =< >3 EXT P73 |
| Ig—<KXRES L = . o< e EXT P72 i
; 3 P2 240 = 2 EXT_P7_1 5
! P2_1CO =< 3 EXT P70 ;
' 3 P2 0 £ 2 P2 7 i
| e VIN Pz 35S 3 e s P2 5 i
| > T P2 60555 2L 2 P04 i
| CON & P2 4 < b PO 5 i
| ] L |
| N GON10  CON 10 :
! GND DNI i
i GND !
! i
i 12 24 '
| P10_0G(>> < 2P 0 PE_3 2 |
| P10_1 o )—I-s <PPPa1 P 2 ¢ |
; Pi0_2 SHC P57 =< !
: Pi0_3 5 >3 P56 =< ;
; ARD_P10_%Co> < i3 SOGCE: EXT_P5_1 < !
! ARD_P10_5C0> =< s COPARD P33 P50 1< ;
; ARD_P10_6¢0> =< i QP30 PO_3 < :
! ARD_P10_T ' OPPA_1 PO_2 < ;
: !
: CON &x2 CON 8 :
: i
| !
: Mote: 5V on Arduino Header will be present only when KitProg3 USB is connected H
i !
1 :
e e e e e St e £ £ e e £ 2 et e 2 et 2 e £t 2 e 2 e £ e e

Figure 22 Arduino-compatible headers

3.2.6 CapSense™ circuit

One CapSense™ 5-segment slider (CSS1) and two CapSense™ buttons (CSB1, CSB2) are connected to the
PSoC™ 6 MCU as Figure 23 shows. The CapSense™ slider and buttons support only self-cap (CSD) sensing for
this kit. An external capacitor - CMOD (C70) for CSD is present on the PSoC™ 6254 Pioneer board. Note that the
CapSense™ shield is connected to ground. Moreover, the CapSense™ GPIOs can also be used as external GPIOs
which are routed to extended header J11. For more detailed information on how to rework the kit to access
these pins, see PSoC™ 6254 pioneer board rework. For details on using CapSense™ including design
guidelines, see the Getting started with CapSense™.
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CapSense Slider

DGND

»»CS_SLD_0

&

B HCS_SLD 1

CSD_Button

CapSense Buttons

NN
< »>CS_SLD 2
NNV
S»CS_SLD_3
NNV
P»CS_SLD 4
NN
5-Seg Slider 37
GND
CMOD
P oo

CapSense Shield

CAP_SH1

CapSense Multiplexed Pins

N o R48 560 OHM
B £ AT iR LI
DNI ==
N o R138 560 OHM
P7_1<O> 4 R135 20 OHM :<><CE§—TB;§—11
DNI ==
Pa_3<; E?gs 560 OHM {cs sLD 0

o
Ps_1<C; M%&Eiﬁ@—}
P8_o{>—o AN ¢CS_SLD_2
TRe1 . 00AM O ExT P80
DNI
p7_a{{>

p7_2{>

0 OHM
DN <>>ARD_PO_3

RE4 560 OHM

DNI

RE0 560 OHM

» Sg; ’\/\/‘gﬁg,_?MHM ¢{cs_sLb_3
T—’\/\/‘—(() EXT_P7_3

DNI ==
. R53 560 OHM

AN {CS_SLD_4
Tﬂ/\/v%(o EXT P72

4RES8
R13sHA 4
RE4L Y
RI34H Y

R60L
RE1IA b4
R8T
RSOHN

RS3p
RSN FE

Ry38g

RIOM b4
Ravyst

SLD4(P7.2)

Figure 23 CapSense™ circuit

Table 4 CapSense™ pin assignment
CapSense™ element PSoC™ 6 MCU GPIO CapSense™ element PSoC™ 6 MCU GPIO
CS_BTN_O P7[0] CS_SLD_2 P8[0]
CS_BTN_1 P7[1] CS_SLD_3 P7(3]
CS_SLD_0 P9[3] CS_SLD_4 P7[2]
CS_SLD_1 P8[1] CMOD P7[7]
3.2.7 LEDs

The PSoC™ 6254 Pioneer kit contains four LEDs:

e Theyellow power LED (D14): Indicates that the board is powered from the onboard KitProg3 USB Micro-B
connector, PSoC™ 6 USB Micro-B connector or VIN header.
e Theyellow Status LED (D10): Indicates the KitProg3 status (the LED is connected to P1[4] of the KitProg3
PSoC™5LP device). See Table 5 for a summary of the status LED states.
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Table 5 KitProg3 mode switching
KitProg3 programming modes * Status LED (D10)
CMSIS-DAP/Bulk mode (default) ON
CMSIS-DAP/HID mode RAMPING at 1Hz
Note: * Switching between the programming modes can be done through Firmware-loader tool. See

Section 2.2.3, “Mode Switching” of the KitProg3 user guide for details.

e Two User LEDs (D12, D13): One red LED (D12) and an orange LED (D13) are connected to P2[5] and P2[7]
GPIOs of the target PSoC™ 6 MCU device respectively. The LEDs are active low so the pins must be driven LOW
to turn ON the LEDs.

Power LED

D14
R% 380 OHM AR

VOUT 3v3

YELLOW

=

GND

Figure24 Power LED

KitProg3 Status LED

D10
STATUS_LED R33 750 OHM AR
YELLOW %

3
STATUS

Figure 25 KitProg3 status LED

User LEDs
D12
o] R103 100 OHM
N\\‘ SP2 5
RED
P6_VDD_SW
D13
R105
Fa R106 1K oy
0OHM ORANGE

p2.7(0) [<NIgIN 012

Figure 26 User LEDs
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3.2.8 Push buttons

3.2.8.1 User button/hibernate wakeup

The target PSoC™ 6254 Pioneer board contains one user button (SW2) connected to the P0[4] pin on the
PSoC™ 6 MCU device. This button can be used for general user inputs or to control different statesin an
application such as hibernate wakeup.

User Button/Hibernate Wakeup

VBACKUP

R39 10K

SW2

PO_4>—e—0O

EVQ-PNFO4M

GND

USER BTN

=

Figure 27 User button

3.2.8.2 Reset switch

When this SW1 button is pressed, the XRES_L line of the PSoC™ 6 MCU is pulled to ground, which, in turn,
resets the target device.

Reset Button
VDDD
RS8 47K Wi
=
XRES_L{- - o o
j_ CT6 EVQ-PE105K
0.1uF
16Y
GND

XRES

Figure 28 Reset switch
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3.2.8.3 Mode switch

The PSoC™ 6254 pioneer board contains a push button (SW3) connected to P1[2] of PSoC™ 5LP. This button is
used to change the kit programming mode. See the KitProg3 user guide for more details.

Mode Switch

! SW3
i MODE_SW_ 1

el
! o2
A 2 A O 5
.
.

SKRPACEO11

NMODE SELECT

-]

Figure 29 Mode switch

3.2.9  Quad SPI NOR flash (S25FL512SAGMFIR10)

The PSoC™ 6254 pioneer board has a 512Mb Quad-SPI NOR flash memory (U9). The NOR flash is connected to
the Quad SPI interface of the PSoC™ 6 MCU device. The NOR flash device supports four-bit (Quad 1/0) serial
commands.

Quad SPI Flash Memory
WCC_FLASH VCCIO_FLASH
= ue )
(05PI_DAT3) QSPI_I03E); ; HOLD /103 5CK :g {QSPI_SCK(0SPI_CLE)
3 ¥CC SO0 7 >»QSPI_I00{CSEI_DATO)
aspl RES 7Y RESET/RFU VIO /RFU 3
- X 5| DNUT NC 95— | Ru4g 10K
X¥—5— DNU_2 DNU_4 7 AN GND
¥—= RFU DNU_3 g
FLASH_SSELY &9 CS WSS I3
(QSPI_DATL) QSPI_IOIK»——— S0N01 WP /02 C>QSPI_I02 (QSP1_DAT2)
VCCIO_FLASH S25FL512SAGMFIR10 V4
T GND
Ri37 10K _QSPI_RES
DMI 1%
WCC_FLASH VCCIO_FLASH
L RI00, AATEK crLASH SSEL = =
VCC_3va WCC_FLASH
c77 c78 Loy c80
R101 0 OHM 1uF 0.1uF 1uF 0.1uF
168V 168V 168V 16V
P6_VDD_SW VCCIO_FLASH
R102, . A0 OHM
GND GND

-
.
e
-
p—
e
el

|} won

Figure 30 QSPI NOR flash memory
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3.2.10 Thermistor

The kit contains one NTC thermistor for temperature sensing. It is capable of sensing in both single-ended and
differential modes. The differential mode is supported by default. P10[4], P10[5] and P10[6] are the GPIOs which
are used for the temperature sensing in differential mode.

Thermistor
P8_vDD_SW
R104 0 OHM
93
0.1uF
>»THERM_VDD by
Cc91 R112
10nF 10K GND
DHNI 50V 1%

SHTHERM_OUT

€92 TH1
10nF 10K 1%
DN 50V NCP18XH103F03RB

S THERM_GND

]

R115, 0 OHM

)

GND

Figure 31 Thermistor

3.2.11 Ambient light sensor

The kit contains one ambient light senor (ALS) which uses GPIO P10[7] of the PSoC™ 6 MCU for ambient light
sensing.

Ambient Light Sensor

P6_VDD_SW

R140
0 OHM

7 Ca1 || D.1uF
16V
a8
“l:: TEMTE000X01

SHALS OUT

R113 caz
10K 10nF
1% 50

GND

AMBIENT LIGHT
SENSOR

Figure 32 Ambient light sensor
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3.2.12 Crystal oscillators
The PSoC™ 6254 pioneer board includes a 24-MHz ECO (Y1) and a 32.768-kHz WCO (Y2) for the PSoC™ 6 MCU
device.
ECO
% ECO_INK cr2 H :33?: WCO
; - CT4 || 22pF  _
| 2T Moo =17 PPWEO_IN
| 24MHz |
, JE' ] ECS-240-8-30B-CKM ézn;éﬁ!‘rﬁ-az.?eamz-12.5PF-20PPMTAQCi
i GND o C75 || 22pF T WCO OUT !
| ECO_OUTY C73 | | 1507 e o
i - N ! ~
i GND
GND i
Figure 33 ECO and WCO
3.2.13 PSoC™ 6 MCU 10-pin SWD/JTAG header

PSoC™ 6 MCU can be programmed alternatively through a 10-pin SWD/JTAG header (J8) using a MiniProg4
programmer or any third-party programmer. Note that the JTAG functionality is not supported by default. For
details on how to enable the JTAG functionality, see the PSoC™ 6254 pioneer board rework.

Also, there is a protection circuit provided to save the PSoC™ 6 MCU from overvoltage (>3.45 V) through the J8
header.

PSoC 6 MCU 10-pin SWD/JTAG Header Over Voltage Protection for SWD/JTAG Header |
VTARG_REF VTARG
VTARG_REF ! T T
T J8 RBB Wo OHM
Vo o2 P6_6 DN
g oo g ‘?} P6_7 ! o s . 5 D
Lo Lo uEE §¥3."75"“O os 1 FT 1l
T 15v 3‘?5&3V3D5—TF oo XRES_L NTR4171PT1G 1% NTRHMTIPTIG |
HDR 5x2 ; G
GND GND GND

D11
BZT52C3Va-T-F

GND GND

PSoC 6 PROG/
DES

Figure 34 PSoC™ 6 MCU 10-pin SWD/JTAG header with overvoltage protection
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3.2.14 PSoC™6 MCU USB device detect

The board contains a micro-B USB connector (J5) for the PSoC™ 6 MCU. Note that the host functionality is not
supported; it only acts as a device. Whenever a device is connected at J5, the device detect circuit pulls the
USB_VBUS_DET pin HIGH, which is then read by the PSoC™ 6 MCU.

PSoC 6 MCU USB Device Micro-B Connector
P6_VBUS
P6_VBUS_IN T
R133, 0 OHM
DNI
J5 u1s
VBUS ; 3 4
[IJJI\; 3 c20 ?UBBF IN out
— u
D g‘x 3‘;\;": 25V 1y en 1 :3033
o uF
HBOn GND DNI 5 28y
D1
3 2
629105150521
I2EE GND GND D2 GND
000 TPD3S044DBVR
C19 | GND
10nF | [ 50v - >8;usa DM
R25 100K uss_DP
P6_VBUS_IN D8
GND ESD5VOD5-TP
30KV GND

PSoC 6 MCU USB Device Detect
P6_VDD_SW
C18 || 0.1uF
[T1ev
P6_VBUS GND -
u13
25 N 8 out 4 $»USB_VBUS_DET
R23 1y o o R24
100K @ 100K
m| T4LVCE1G126W5-7
GND GND
GND
Figure 35 PSoC™ 6 MCU USB device detect
3.3 PSoC™ 62S4 pioneer board rework
3.3.1 Rework on CapSense™ and additional multiplexed pins

CapSense™ I/Os and the extended header pins are multiplexed using the resistor Y-networks as shown in
Figure 36. These give the provision to use the CapSense™ I/Os as extended GPIOs by connecting them to the
extended header J11. The resistor pairs used for CapSense™ multiplexing are: R48, R50; R138, R139; R68,
R135; R64, R134; R60, R61; R57, R58; R53, R54. To use the alternative GPIOs, you need to remove the mounted
resistor and populate the other resistor of the mentioned pairs. For example, remove R48 and populate R50 to
use the P7[0] as extended GPIO at the header J11.5.

Similarly, the additional PSoC™ 6 MCU GPIOs user for thermistor, ALS and PSoC™ 6 USB detect are also
multiplexed using the resistor Y-networks: R108, R128; R110, R127; R114, R130; R111, R131; R124, R125.
These pins can also be used as extended GPIOs at their respective headers J2 and J4 by changing the resistor
positions.
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| CapSense Multiplexed Pins ; |
560 OHM

! R48
! PT_0{—o AN {C5_BTN_D !
i RS0 JoAM MexTPio

PP rat SBOOHM s BIN 1 |
i 2 EXTPT 4 |

i i

i

1 H

: R68 560 OHM i

: Pa_3{ €CS_SLD_0 !

| = R135 0 OHM g :

Rl >»ARD_PY_3 |

! i

: R64 560 OHM i :
P PaLI) Lcs.So1 | :
i - >_‘:R134 ::::::éﬂ OHM -l ! !
. B CPEXT Pa 1 | i
! : !
L Pa 0> RRAAAOIN o5 502 i
%(DNI CPEXT PR D i :
i H

! T
o R A L T N

! DI ‘OYEXT PT 3 i

560 OHM

R53
! PT 2{{—»n AN {Cs sLD 4 !
i RS4 JOHM OPEXTPT2 |

Additional Multiplexed Pins

P10_4 ({)}—?—W—E}gg ned THERM VDD
NS (OHARD P10 4

P10_5453 R BORM ___((THERM_OUT
ANANG—<SCOPARD_P10_5

R114 0 OHM

P10_6<E), THERM_GND

:WW:<R13° S M 8;ARD_P1 0_6

R111 0 OHM
P10_7 < {ALs_ouT
- R131 0 OHM =
o Y ARD_P10_7
R124 0 OHM
Ps_ 140, {USB_VBUS_DET
- R125 0 OHM - =
DN CYEXT P5_1
. o R 0 OHM
P6_4<0) RTE a0 OHM \ggﬁgg—gﬁbsc'-
DNI -

P 5{C>—o :;f Wg %m \O<ARD_IZC_SDA
L_RBT I AADOHM v,
DNI

Note: Remove R74, R79 and mount R76, R81 for JTAG
connection.

Note: Remove R108, R110, R111, R114 and populate
R127, R128, R130, R131 for full functionality of the
Arduino compatible shield.

Note: Port P6_5 defaults to logic high with internal
pull-up on device reset. This can result in higher deep
sleep and hibernate current when measured at header
J13. If JTAG functionality is not being used, configure
P6_5 drive mode to High-Z Analog in the project.

I4R68
RIBSHI

R64 124
R134¥54

RGOH
R610Y b

RSy

Ril11 Mo FeR13Y
R114M oM P4R130

RSNt k4

RIIOMO N )4 R127
R108MOoM F¥R128

(Front side of the board)

Cc17

WoMmRrR102 W
isigc79 R101 M0 a0 «
Ul IR137 1

RE1 )Y WOWRT9 w »RBY

R76§4 MoMRT4

i C63

(Back side of the board)

Figure 36 CapSense™ and additional multiplexed pins
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3.3.2 Rework for JTAG connection

The JTAG pins are multiplexed with the 12C communication pins of the PSoC™ 6 MCU using the resistor Y-
networks: R74, R76 and R79, R81 as shown in the Figure 37. In order to enable JTAG support for the J8 header
you need to remove resistors R74, R79 and mount resistors R76, R81.

Additional Multiplexed Pins

P6_a{OP>—a— DT AAALOHM s 1RD 126 _sCL
- R76 0 OHM ThO SWO
DNI -

R79 0 OHM
P6_5<C> S AN \O)<$I§|D_I2C_5DA
DNI N

Note: Remove R74, R79 and mount R76, R81 for JTAG
connection.

(Back side of the board)

Figure 37 JTAG pins

3.3.3 Bypassing reverse voltage protection circuits for voltage regulators and
Arduino header

There are two pairs of reverse voltage protection circuits to protect the 1.8 Vand 3.3V Buck regulators and
PSoC™ 5LP in case of any overvoltage occurring from VTARG, J1_3V3 or J1_5VO0 rails. These protection circuits
cut off any voltage greater than the rated max voltages by ~35mV.

Note that the protection circuits have a voltage drop of maximum ~140 mV. To avoid the voltage drop, bypass
the protection circuits by populating the bypass zero-ohm resistors R141, R145, R14 and R15 respectively.

Note that this change will compromise the protection circuits when an overvoltage occurs at the respective
supply connectors and may permanently damage the devices if the voltage exceeds the absolute maximum
limit of any of the devices.
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Figure 38 Reverse voltage protection circuits for voltage regulators and Arduino header

3.4 Bill of materials

Refer to the BOM file available on the kit webpage.
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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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