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CYS8CKIT-045S PSoC 4500S Pioneer Kit Guide

About this document

Scope and purpose

The CY8CKIT-045S PSoC® 4500S Pioneer Kit is a scalable and reconfigurable platform structure of
programmable embedded system controllers with an Arm® Cortex®-M0+ CPU.
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Safety Information

Safety Information

Regulatory Compliance

The CY8CKIT-045S PSoC 4500S Pioneer Kit is intended for use as a development platform for hardware or
softwarein a laboratory environment. The board is an open system design, which does not include a shielded
enclosure. This may cause interference to other electrical or electronic devices in close proximity. In a
domestic environment, this product may cause radio interference. In such cases, you may be required to take
adequate preventive measures.

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.

Attaching additional wiring to this product or modifying the product operation from the factory default settings
may affect its performance and cause interference with other apparatus in the immediate vicinity. If such
interference is detected, suitable mitigating measures should be taken.

The PSoC 4500S Pioneer Board contains electrostatic discharge (ESD) sensitive

A devices. Electrostatic charges readily accumulate on the human body and any
equipment, and can discharge without detection. Permanent damage may
‘ % \ occur on devices subjected to high-energy discharges. Proper ESD precautions
are recommended to avoid performance degradation or loss of functionality.

Store unused PSoC 4500S Pioneer Boards in the protective shipping package.

End-of-Life/Product Recycling

This kit has an end-of life of five years from the date of manufacture mentioned
on the back of the box. Contact your nearest recycler for discarding the kit.
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General Safety Instructions

ESD Protection

ESD can damage boards and associated components. Cypress 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

PSoC 4500S Pioneer boards are sensitive to ESD. Hold the board only by its edges. After removing the board
fromits box, place it on a grounded, static-free surface. Use a conductive foam pad if available. Do not slide
board over any surface.
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Introduction

1 Introduction

Thank you for your interest in the CYS8CKIT-045S PSoC 4500S Pioneer Kit. The PSoC 4500S Pioneer Kit is a
scalable and reconfigurable platform structure with a programmable embedded system controller containing
an Arm Cortex-M0+ CPU. The PSoC 4 is a combination of a microcontroller with standard communication and
timing peripherals, two motor control accelerator blocks specifically designed for motor control algorithm
acceleration, a capacitive touch-sensing system (CapSense®) with best-in-class performance, programmable
general-purpose continuous-time and switched-capacitor analog blocks, and programmable connectivity.

The PSoC 4500S pioneer kit integrates the Cypress KitProg3 that enables on-board programming, debugging,
and bridging functionality, such as USB-UART and USB-I2C. KitProg3 is used to program and debug the target
PSoC 4500S device.

1.1 Kit Contents
The CY8CKIT-045S PSoC 4500S Pioneer Kit contains the following, as shown in Figure 1.

PSoC 4500S Pioneer board

USB Type-A to Micro-B cable

Six jumper wires (five inches each)
Quick Start Guide

Figure 1 CY8CKIT-045S PSoC 4500S Pioneer Kit Contents
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1.2 PSoC Creator

PSoC Creator™ is a state-of-the-art, easy-to-use integrated design environment (IDE). It introduces
revolutionary hardware and software co-design, powered by a library of pre-verified and pre-characterized
PSoC Components. With PSoC Creator, you can:

Drag and drop Components to build your hardware system design in the main design workspace
Co-design your application firmware with the PSoC hardware
Configure Components using configuration tools

Explore the library of 100+ Components

o K N E

Review Component datasheets
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Figure 2 PSoC Creator Features

PSoC Creator also enables you to tap into an entire tool ecosystem with integrated compiler chains and
production programmers for PSoC devices.

For more information, visit www.cypress.com/psoccreator. Visit the PSoC Creator Video Training Page for
video tutorials on learning and using PSoC Creator.
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1.2.1 PSoC Creator Code Examples

PSoC Creator includes a large number of code examples. These examples are available from the PSoC Creator
Start Page, as Figure 3 shows or from the menu under “File > Code Example...”.

Code examples can speed up your design process by starting you off with a complete design, instead of a
blank page. The code examples also show how PSoC Creator Components can be used for various
applications. Code examples and documentation are included, as shown in Figure 4.

In the Find Code Example dialog shown in Figure 4, you have several options:

e Filter for examples based on architecture or device family, that is, PSoC 3, PSoC 4, or PSoC 5LP; project name;
or keyword.

o Select from the list of examples offered based on the Filter Options.
e Review the code example’s description on the Documentation tab

e Review the code from the Sample Code tab. You can copy the code from this window and paste to your
project, which can help speed up code development.

o Createanew project (and a new workspace if needed) based on the selection. This can speed up your design
process by starting you off with a complete, basic design. You can then adapt that design to your application.

Start Page |

Learn
Getting Acquainted

Start
Create New Project...
Open Existing Project...

| Find Code Example ...

= Kits 'r:,'
# CYBCKIT-046
# CYBCKIT-149

Recent
062BLEKit_WcoNegResTest.cywrk
CE230205.cywrk
CE230205.cywrk
CE230205.cywrk
Haier_bcp_solution.cywrk

Figure 3 Code Examples in PSoC Creator
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~

|Documentanon /" sample Code @

int main(void)

{

Tx8_Start():

Start CapSense Component *

CapSense_Start():

CapSense_ScanhAllWidgets():

for(::)
{

* Do this only w! s

a

w

can is done

if (CapSense_NOT_BUSY == CapSense_IsBusy()

{

* Process all widgets

CapSense_ProcessAllWidgets():

Send CapSense data to Tuner

Create Project

Cancel

Figure 4

1.2.2

Kit Code Examples

Code Example Projects with Sample Code

You can download the kit code examples package from the kit webpage. Refer to the Code Examples chapter

for a list of code examples that are provided with this kit.

1.2.3

Launch PSoC Creator and navigate to the following items:

PSoC Creator Help

e Quick Start Guide: Choose Help > Documentation > Quick Start Guide. This guide gives you the basics for

developing PSoC Creator projects.

e Simple Component Code Examples: Choose File > Code Example. These examples demonstrate how to
configure and use PSoC Creator Components. To access examples related to a specific Component, right-
clickonthe Componentin the schematicorin the Component Catalog. Select the Find Code Example option

in the context menu that appears.

o System Reference Guide: Choose Help > System Reference Guides. This guide lists and describes the

system functions provided by PSoC Creator.

User Guide
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1.2.4 Component Datasheets

Right-click a Component and select Open Datasheet (see Figure 5).

Chrl+X

& Cut

53 Copy Ctrl+C
@ Paste Ctrl+V
I % pelete Del
lock
sled B Select All Ctrl+A
inte
Zoom »

Shape »

Configure...

=" Open Datasheet ...

ind LLode Example ..

Open Component Web Page

Generate Macro

Figure 5 Opening Component Datasheet

1.3 Getting Started
This guide will help you get acquainted with the CY8CKIT-045S PSoC 4500S Pioneer Kit:

e The Kit Operation chapter describes the major features of the PSoC 4500S Pioneer Kit and functionalities
such as programming, debugging, the USB-UART and USB-12C bridges and the method to update the
KitProg3 firmware.

e The Code Examples chapter describes multiple code examples that will help you understand how to create
your own PSoC 4500S projects.

e The Appendix chapter describes the hardware content of the kit and the hardware operation and also
provides kit schematics, and the bill of materials (BOM).
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1.4 Additional Learning Resources

Cypress provides a wealth of data at www.cypress.com 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. For a comprehensive list
of resources, see KBA86521 - How to Design with PSoC 3, PSoC 4, and PSoC 5LP. The followingis an
abbreviated list for PSoC 4:

e Overview: PSoC Portfolio and PSoC Roadmap.
e Product Selectors: PSoC 4 Product Selector. In addition, PSoC Creator includes a device selection tool.

o Datasheets: Describe and provide electrical specificationsfor the PSoC 4000, PSoC 4100, PSoC 4200,
PSoC 4100M, PSoC 4200M, PSoC 4200L, PSoC 4000S, PSoC 4100S, PSoC 4100S Plus, PSoC 4100S Plus
256K and PSoC 4500S device families.

o CapSense Design Guide: Learn how to design capacitive touch-sensing applications with the PSoC 4 family
of devices.

e Application Notes and Code Examples: Cover a broad range of topics, from basic to advanced. Many of the
application notes include code examples. Visit the PSoC 3/4/5 Code Examples web page for a list of all
available PSoC Creator code examples. To access code examples from within PSoC Creator - see PSoC
Creator Code Examples.

o Technical Reference Manuals (TRM): Provide detailed descriptions of the architecture and registers in each
PSoC 4 device family.

e DevelopmentKits:

] CYSCKIT-041, CYS8CKIT-046, CYSCKIT-044, CYSCKIT-042, CYS8CKIT-040 and CY8CKIT-045S are easy-to-
use and inexpensive development platforms. These kits include connectors for Arduino™ compatible
shields and Digilent Pmod Peripheral Modules.

[ CYSCKIT-043, CYS8CKIT-049, CYSCKIT-145, CYS8CKIT-146, CYSCKIT-147 and CY8CKIT-149 are very low-
cost prototyping platforms for sampling PSoC 4 devices.

1 CY8CKIT-001is a common development platform for all PSoC family devices.
[J The MiniProg4 device provides an interface for flash programming and debug.

o Knowledge Base Articles (KBA): Provide design and application tips from experts on using the device.

e PSoC Creator Training: Visit www.cypress.com/go/creatorstart/creatortraining for a comprehensive list of
video training on PSoC Creator.

e Learning from Peers: Visit www.cypress.com/forums to meet enthusiastic PSoC developers discussing the next-
generation embedded systems on Cypress Developer Community Forums.

1.5 Technical Support

For assistance, visit Cypress Support or contact customer support at +1 (800) 541-4736 Ext. 3 (in the USA) or
+1 (408) 943-2600 Ext. 3 (International).

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

¢ Self-help (Technical Documents)
e Local Sales Office Locations
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1.6 Document Conventions
Table1 Document Conventions for Guides
Convention Usage
Courier New Displays file locations, user entered text, and source code:
C:\...cd\icc\
Italics Displays file names and reference documentation:
Read about the sourcefile.hex file in the PSoC Creator User Guide.
[Bracketed, Bold] Displays keyboard commands in procedures:
[Enter] or [Ctrl] [C]
File > Open Represents menu paths: File > Open > New Project
Bold Displays commands, menu paths, and icon names in procedures: Click
the File icon and then click Open.
Times New Roman Displays an equation:
2+2=4
Text in gray boxes Describes Cautions or unique functionality of the product.
1.7 Acronyms
Table 2 Acronyms Used in this Document
Acronym Description
ADC Analog-to-Digital Converter
BOM Bill of Materials
CE Code Example
CMOD Modulator Capacitor
DAC Digital to Analog Converter
ESD Electrostatic Discharge
GPIO General Purpose Input/Output
12C Inter-Integrated Circuit
IDE Integrated Design Environment
KBA Knowledge Based Article
NTC Negative Thermal Coefficient
LDO Low Drop Out
LED Light-Emitting Diode
PSoC Programmable System-on-Chip
SAR Successive Approximation Register
SWD Serial Wire Debug
UART Universal Asynchronous Receiver Transmitter
uUsB Universal Serial Bus
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2 Kit Operation

This chapter introduces you to the features of the CYS8CKIT-045S PSoC 4500S Pioneer Kit. This primarily
includes the programming/debugging functionality, KitProg3 USB-UART and USB-12C bridges, and the method
to update the KitProg3 firmware.

2.1 Theory of Operation

Figure 6 shows the block diagram for the CY8CKIT-045S PSoC 4500S Pioneer Kit.

Cypress Device

No Load

Status LED 1ix RGB LED

CapSense Ul
1x Button
5-Segment Slider

KBEice= KitProg3
UsB

{Micro-B} ’ (PSOC 5LP)

CINTA, CINTB,
2 wire UART (TX, R¥) CMOD, CSH

A A A

Ambient Light
Sensor

Voltage Thermistor
Monitoring Cyp ress

PSoC 45008

24MHz Crystal

VIN (7V-12V) 3.3V LDO Reverse vee_3vz
Voltage

Protection

VIN Header [

Arduine VIN Regulator Arduino Headers

KitProg3 KP_VBUS O
usB O
{Micro-B) Reverse VCC_SV
' o Voltage
Protection

KP_VBUS
- VTARG

Arduino Header « VREF Note: Cannot supply 5V to Arduino header when
VOUT_3v3 <— VIN powering the board through VIN header

Figure 6 Block Diagram of CYSCKIT-045S PSoC 4500S Pioneer Kit

The PSoC 4500S Pioneer Kit is simplistic in design and focuses on providing you with complete access to develop
applications using the PSoC 4500S device. This kit supports the following features:

e PS0C4500S Extended I/O Headers (J10, J11): The PSoC 4500S Pioneer board brings most GPI10s of the
target PSoC 4500S device to the two expansion headers enabling you to have maximum access to the
capabilities of the PSoC 4500S device.

e Arduino UNO R3-compatible Headers (J1, J2, J3, J4): J1 header powers third-party Arduino Shields. This
header also has a provision to power the PSoC 4500S Pioneer Kit through the VIN input on the header. J2, J3
and J4 headers are compatible with PSoC 4500S Pioneer Kit and operates flawlessly with third-party
Arduino Shields.

e User RGB LED (D8): This on-board RGB LED can be used to display outputs from the PSoC 4500S device. This
includes modulating the brightness of the LED to notify different states of the device.

e User Button (SW2): Provides an input to PSoC 4500S device.
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Note: The button connects the PSoC 4500S pin (P1[2]) to ground when pressed. Therefore, you need to
configure the PSoC 45008 pin as ‘resistive pull-up’ for detecting the switch press. Also note that when
configuring the pin as ‘resistive pull-up’, the pin cannot be connected to any other internal peripheral
through a hardware connection.

e Reset Button (SW1): Resets the PSoC 4500S device when pressed.
e Power LED (D1): Indicates power is being supplied to the board.

o Five Segment CapSense Slider (CSS1): This slider can be used to measure finger position to be used as a
sliding scale control input.

o CapSense Button (CSB1): This button can be used as a general purpose on/off input as an alternative to a
mechanical button.

e ECO Crystal (Y1): A 24-MHz crystal is loaded onboard for precision clock applications.

e VIN Header (J8): Connects an external DC power supply input to the onboard regulators. The voltage input
from the external supply should be between 7V and 12 V.

e Thermistor (TH1): The thermistor is used to measure ambient temperature.

e Ambient Light Sensor (Q1): A general purpose ambient light sensor.

e Pmod (J9): This header can be used to connect Digilent Pmod 1 x 6 pin SPI modules.
e PS0C4500S Device (U1): Target device (CY8C4548AZI-S485) on the board.

e 5-pin and 10-pin SWD Program/DebugHeaders (J7 and J12): External programmingheaders that can be
used to program/debug PSoC 4500S using MiniProg4. Typically, this connection is not required because the
kit contains an integrated KitProg3.

o Power Selection Jumper (J6): Selects the PSoC 4500S supply voltage (P4_VDD) between 5V and 3.3 V.

o KitProg3 USB Connector (J5): Use the USB cable provided along with the PSoC 4500S Pioneer Board to

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

e KitProg3 (U2): An on-board programmer/debuggerthat uses a PSoC 5LP (CY8C5868LTI-LP039), which
enables you to program and debug the target PSoC 4500S device. It can also act as a USB-UART and UART-
12C bridge.

When used as a standalone module, it can be used to program devices of the PSoC 3, PSoC 4, or PSoC 5LP
families through the SWD interface. For more details on the KitProg3 functionality, see the KitProg3 User
Guide.

o KitProg3 Mode Selection Button (SW3): This button function is reserved for future use. Note that the
button connects the PSoC 5LP pin to ground when pressed.

 KitProg3 Status LED (D5): Shows the programming/mode status of KitProg3.

Table 3 KitProg3 Mode Switching
KitProg3 Programming Modes * Status LED (D5)
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. Refer to the
chapter 2.2.3 Mode Switching section of the KitProg3 User Guide for details.
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2.2 Programming and Debugging the PSoC 4500S Target Device

The target PSoC 4500S device can be programmed and debugged using KitProg3. Before programming the
device, ensure that PSoC Creator and PSoC Programmer software are installed on the PC.

2.2.1 Programming Using PSoC Creator

1. Connect the PSoc 4500S pioneer board to the computer through the connector (J5), as shown in
Figure 7. If you are plugging in the PSoC 4500S Pioneer Kit to your PC for the first time, the kit
drivers will get installed automatically. KitProg3 can operate either in CMSIS-DAP HID mode or CMSIS-
DAP Bulk mode (default). Programming is faster with the CMSIS-DAP Bulk mode. The status LED (Yellow)
is always ON in CMSIS-DAP Bulk mode and is ramping (increasing and decreasing brightness) at 1 Hz rate
in CMSIS-DAP HID mode. see the KitProg3 User Guide for details on the KitProg3 status and
troubleshootinginstructions.

17-0455
PIONEER KIT

Figure 7 Connecting the CYS8CKIT-045S PSoC 4500S Pioneer Kit to a Computer

2. Open the desired project in PSoC Creator. From inside PSoC Creator, go to File > Open >
Project/Workspace. This provides the option to browse and open a previously saved project. If you want
to open one of the code examples provided with the kit, follow the instructions in the Code Examples

chapter.
3. Select the option Build > Build <Project_Name> or press [Shift] [F6] to build the project as shown in
Figure 8.
Build | Debug Jools Window Help
||ﬁ| Build CE230205_CapSense_Slider_and_Button Shift+F6
— Clean CE230205_CapSense_Slider_and_Button
5
1l gl Clean and Build CE230205_CapSense_Slider_and_Button
|
? =
’ % Generate Application
" ;] Generate Project Datasheet
Figure 8 Build a Code Example
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4. If there are no errors during build, program the firmware into the kit by choosing Debug > Program or
press [Ctrl] [F5], as shown in Figure 9. This programs the target PSoC 4500S device on the PSoC 4500S
Pioneer Kit, and the kit is ready to use.

Debug | Toecls Window Help

Windows A - Debug

|"\j:ﬂ Program Ctrl+F5 |.

Select Debug Target...
Debug F3

il
fill

4
4=

—

Debug without Programming Alt+F5
Attach to Running Target...

T B e e

Toggle Breakpoint Fa

Mew Breakpoint 3

I

Figure 9 Programming Device from PSoC Creator

2.2.2 Debugging Using PSoC Creator

For debugging the project using PSoC Creator, follow steps 1-3 from Programming Using PSoC Creator and
then do the following:

1. Clickonthe Debugbutton #5 | press F5 or select Debug > Debug.

2. Oncethe PSoC Creator opens in Debug mode, use the buttons on the toolbar to debug your application.

For more details on using the debug features, refer to the PSoC Creator Help. Select Help > PSoC Creator
Help Topics in the PSoC Creator menu. In the PSoC Creator Help window, locate Using the Debugger
section in the Contents tab.

2.2.3 Programming Using PSoC Programmer

PSoC Programmer (3.29.0 or later) can be used to program existing . hex files into the PSoC 4500S Pioneer
Kit. To do this, follow these steps.

1. Connect the kit to your PC and open PSoC Programmer from Start > All Programs > Cypress > PSoC
Programmer <version>> PSoC Programmer<version>.

2. Click the File Load button at the top left corner of the window. Browse to the desired .hex file and click
Open. For PSoC 4500S devices, the .hex file is located at: < Project Directory>\< Project
Name.cydsn>\CortexM0Op\< Compiler Name and Version>\< <Debug> or <Release>\< Project Name.hex>.

3. Click on the KitProg3/<serial number> in the Port Selection list to connect the kit to your computer.
4. Click onthe Program button to start programming the kit with the selected file.

Note: If the .hex file does not match the selected device, PSoC Programmer will display a device
mismatch error and terminate programming. Ensure that you have selected the correct .hex file.

5. When programming is completed successfully, indicated by a PASS message on the status bar, the kit is
ready for use. Close PSoC Programmer.
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2.3 USB-UART Bridge

The KitProg3 on the PSoC 4500S Pioneer Kit can act as a USB-UART bridge. The UART lines between the KitProg3
and the PSoC 4500S are hard-wired on the board, with KitProg3 UART_RX (P12[7]) and UART_TX (P12[6])
connected to P2[5] (TX) and P2[4] (RX) of PSoC 4500S (target) respectively. For more details on the KitProg3
USB-UART functionality, see the KitProg3 User Guide.

KitProg3 PSoC 45005
RX TX
P12[7][« P2[5]
TX RX
P12[6] > P2[4]

Figure 10 UART Connection between KitProg3 and PSoC 4500S

2.4 USB-12C Bridge

The KitProg3 can function as a USB-I12C bridge and communicate with the software utility, for example, to
communicate with CapSense Tuner. The I2C lines on the PSoC 4500S (target) device are P1[1] (SDA) and P1[0]
(SCL), which are hard-wired on the board to the 12C lines of KitProg3. The USB-12C bridge supports 12C speeds of
50 kHz, 100 kHz, 400 kHz, and 1 MHz. For more details on the KitProg3 USB-I2C functionality, see the KitProg3
User Guide.

KitProg3 PSoC 45005
SDA
P12[1] P1[1]
SCL
P12[0] P1[0]
Figure 11 12C Connection between KitProg3 and PSoC 4500S
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2.5 Updating the KitProg3 Firmware

The KitProg3 firmware normally does not require any update. You can use the PSoC Programmer software to
update the KitProg3 firmware if necessary. Open the PSoC Programmer, then click Utilities > Upgrade Firmware to
update KitProg3 firmware.

B Psoc Programmer 3.29.0

- X

File View Options Help

e - B-0O
| Port Selection 4/ Programmer Utiliies JTAG

@ KitProg3 (CMSIS-DAP/HID/0A1708DD001834(

Upgrade Fimware Click to upgrade connected device's firmware
Erase Block Click to erase user specific flash block

< > Custom Checksum Click to calculate checksum for specific address range(s)

Device Family

CY8C45x-S

Device

CY8C4548A7-5485

Actions Results ()

KitProg3. CMSIS-DAP Version 1.2.0. Firmware Version 2.10.878. Hardware Id 11.
Firmware Update Finis...

Succeeded

Verifying...

Upgrading...

Initializing...
Firmware Upgrade Star...
Firmware Upgrade Requ...

Port Opened with Warn...
Opening Port at 14:19:47
Memory Types Load fro...

Load file or select one from the Recent Files list

For Help, press F1 [ pass powersd  Comected
Figure 12 Upgrade KitProg3 Firmware
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3 Code Examples

This chapter explains the code examples provided along with the PSoC 4500S Pioneer Kit. You can access the
code examples either from the code examples Z/P file available on the kit webpage or from the Find Code
Example wizard in the PSoC Creator. Each method is described separately below.

3.1 Using the Kit Code Examples from the kit website

To access these code examples, download the CY8CKIT-045 PSoC 4500S Pioneer kit package from the kit
webpage. After extracting the downloaded zip file, select File>Open > Project/Workspace in PSoC Creator and
then select the code example path to open it. See Figure 13.

1. Launch PSoC Creator from the Windows Start menu (Start > All Programs > Cypress > PSoC Creator
<version>> PSoC Creator <version>).

2. Click File > Open > Project/Workspace, and then select the code example path. See Figure 13.

3. Click on the desired code example and open it. For the remaining steps, CE230205.cywrk is shown as

reference.
CE230205 v ] L Search CE230205
Name Date modified Type Size
CE230205_CapSense_Slider_and_Button.cydsn 2020/11/18 17:52 File folder
] CE230205 2020/9/22 18:09 PSoC Creator Works... 2 KB
CE230205 2020/11/18 15:02 Foxit Reader PDF Do... 1,068 KB
| | CE230205_CapSense_Slider_and_Button 2020/11/4 13:54 XML Document 1 KB

Figure 13 Open Code Example from PSoC Creator

4. Build the code example by choosing Build > Build <Project Name>, as shown in Figure 14. A .hex file is
generated after a successful build process.

Build | Debug Tools Window Help
(¥ Build CE230205_CapSense_Slider_and_Button Shift+F6

— Clean CE230205_CapSense_Slider_and_Button
|§] Clean and Build CE230205_CapSense_Slider_and_Button

%5 Generate Application
=] Generate Project Datasheet

Figure 14 Build Code Example from PSoC Creator
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5. Connectthe PSoC 4500S Pioneer kit to the PC using the USB cable conncted to KitProg3 USB connector,
J5 as described in Programming Using PSoC Creator to program the kit with this code example. If this

is the first time the kit is connected to the PC, you should wait for driver installation to complete before
proceeding with the next step.

6. Choose Debug> Program in PSoC Creator as shown in Figure 15.

Debug | Tools  Window Help

, Windows Pg - Debug

"r:m Program Ctrl+F5 §=§ A
Ezaa

Select Debug Target...

Debug F5

,_
—

Debug without Programming Alt+F5
Attach to Running Target...

[~ RN

Teggle Breakpoint Fa

Mew Breakpoint k

.

W

Figure 15 Programming using PSoC Creator

7. If the device is already acquired, programming will complete automatically and the result will appearin
the PSoC Creator status bar at the bottom left side of the screen. If the device is yet to be acquired, the

Select Debug Target window will appear. Select KitProg3/<serial number> and click the Port Acquire
button, as shown in Figure 16.

Select Debug Target ? X

& 5 KitProg3 (CMSIS-DAP/BULK/131E08DD00189400)  JLTLu¥E!

@ PSoC 4500 CYSCA548A7I1-5485 POWER =1
VOLTAGE_ADC = 5034
FREQUENCY = 2000000
PROTOCOL = SWD

KitProg3. CMSIS-DAP Version 2.0.0. Firmware
Version 1.01.158. Hardware Id 11.

Show all targets v Port Setting

Close

Figure 16 Port Acquire
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8. Afterthedeviceisacquired,itisshownin atreestructure below the KitProg3/<serialnumber>. Click the

OK/ Connect button to exit the window and start programming, as shown in Figure 17.

Select Debug Target ?

B3 KitProg3 (CMSIS-DAP/BULK/0A1708DD00189400) PSoC 4500S CY8C4548A71-5485

+ PSoC4500S CY8C4548A71-5485 PSoC 45005 (CortexMOp)

Silicon 1D: (x0BC11477
Cypress ID: (x280D11B8
Revision: PRODUCTION

Target unacquired

Show all targets v

X

Figure 17

Connect Device from PSoC Creator and Program

9. From the workspace explorer in PSoC Creator, open CE230205.pdf as shown in Figure 18 to learn more
about how to verify the functionality of the code example.

@ Workspace 'CE230205' (1 Projects)
= J Project "CE230205_CapSense_Slider_and_Button' [CYBC4548AZI1-5485
- &' TopDesign.cysch
= _P Design Wide Resources (CE230205_CapSense_Slider_and_Button.cydwr
§ Pins
-0\, Analeg
..... UD 'El DMA
(&) Clocks

----- ;f Interrupts

-89 System
----- L Directives

----- S| Flash Security
=) Header Files

.-|n] cyapicallbacks.h
=8 _) Source Files

€] main.c

il CE230205.pdf

speuodwon { 224n0S§

LOQEUSWNI 0]

snsay

Figure 18
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3.2 Using Built-in PSoC Creator Code Examples with the Kit
The built-in PSoC Creator code examples can be used by following the steps below.

1. Launch PSoC Creator from Start > All Programs > Cypress > PSoC Creator<version>> PSoC Creator
<version>.

2. Onthe Start Page, click Find Code Example... under Start, or use the menuitem “File> Code Example...”
as shown in Figure 19.

e . =

File | Edit View Project Build Debug Tools Window Help
New 4 e 122% > @ G e 44~ o Debug
Open »
Code Example ... I >3 X

Figure 19 PSoC Creator Find Code Example

3. Inthe Find Code Example window, set the Device family to PSoC 4500S as shown in Figure 20.

Find Code Example — Od X

Device family: | All 4 _f'-.Documentation Sard »

. : Al
Fitter by:

Y PRoC BLE There is currently no

PSoC 3

1_2\ PSoC 4000 project selected_. When
6-5el PSoC 4000DS an example project is
PSoC 4000S selected from the list,
ADC|PSoC 4100 this tab will display

PSoC 4100 BLE - 2
ADC|PSoC 4100M |nfo_rmat|on about that
PSoC 4100PS project.
ADClpsoC 41005

PSoC 4100S Plus
ADE PSoC 4200
ADC|PSoC 4200 BLE
PSoC 4200DS
ADC|PSoC 4200L
PSoC 4200M
R £ 50} ) e —————————

PSoC 4700S
AnallpsoC 5LP
BandPSoC 60
PSoC 61
BasiqPSoC 62
PSoC 63
BLE_|pSoC Analog Coprocessor
BLE SBETA1

-S6E1CT

S6E1C3
SHM35x2L
SHM352M roject Cancel

€ € 6 6 6é

'€ € €6 € 6 6 66

Figure 20 Selecting PSoC 4500S Device Family in Find Code Example Window

You can use any project that appears in the list with the kit. As an example, we will select the
CE230205_CapSense_Slider_and_Button project and see how to use it with the CYS8CKIT-045S kit board.
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4. Select the CE230205_CapSense_Slider_and_Button project and click the Create Project button as
shown in Figure 21. Save the workspace to a desired location.

Find Code Example

Device family: |All

v || Dowmentation ” Sample Code | qp

Filter by:

[cE230205

CE230205_CapSense_Slider_and_Button

{

int main()

/* Enable global interrupts */
CyGlobalIntEnable;

/* Start EZI2C block */
EZI2C Start();

/* Start CapSense block */
CapSense_Start();

/* Set up I2C communication data b
to be exposed to I2C master on a p1
EZI2C_EzI2CSetBufferl(sizeof (CapSer

sizeof (CapSense_dsRam), (uintg °*

fori(;;)
{
if (CapSense NOT BUSY == CapSen:
{ - v
>

Figure 21

CE230205_CapSense_Slider_and_Button Code Example

5. Open CE230205.pdf from the Workspace Explorer to learn more about the code example and its
configuration. See Figure 22.

B Workspace 'CE230205' (1 Projects)
@ TopDesign.cysch

@ Pins
-\, Analog
-0'5 DMA

-{&) Clocks

- #% Interrupts

~IB% System

-{& Directives

@] Flash Security
EH Header Files

“n] cyapicallbacks.h
[+ Source Files

E}Qy Design Wide Resources (CE230205_CapSense_Slider_and_Button.cydwr

N

E}E Project "CE230205_CapSense_Slider_and_Button' [CYBC4548AZI-5485

|_ snsay [ ungemmn:ma__/,] spRuodwon I a%Ino

Figure 22
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4 Appendix
4.1 Board Details

The PSoC 4500S Pioneer kit consists of the following blocks:

(infineon

1. KitProg3 USB connector (J5)
2. Arduino select jumpers (J14, J15)
3. KitProg3 (PSoC 5LP) device (CY8C5868LTI-LP039) (U2)
4. One push button, SW3 (KitProg3 Mode)
5. Oneyellow LED, D5 (KitProg3 Status)
6. 5-pin PSoC 4500S SWD Program/Debug header (J7) (footprint only)
7. One external power supply connector (J8) (footprint only)
8. 10-pin PSoC 4500S SWD Program/Debug header (J12)
9. Pmod header (J9) (footprint only)
10. One push button, SW1 (Reset)
11. Arduino UNO R3-compatible power header (J1)
12.One RGB LED, D8 (User)
13. One push button, SW2 (User)
14. Arduino UNO R3-compatible I/O headers (J2, J3, J4)
15. One thermistor (TH1)
16. CapSense button and slider (CSB1 and CSS1)
17. PSoC 4500S device (CY8C4548AZI-5485) (U1)
18. One ambient light sensor (Q1)
19. PSoC 4500S Extended I/0 headers (J10, J11) (footprint only)
20. PSoC 4500S power selection/current measurement jumper (J6)
21.Oneyellow LED, D1 (Power)
21 20 19 1418 17
Figure 23 Cypress Normal Style PSoC 4500S Pioneer Board Details
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P1_0/SCL NC
_ P1_1/SDA NC
= Wfrc_5/AREF NC
P4_VDD/IOREF—| | GND/GND NC
XRES/RESET={ | Bl p5_2/D13 P17
V3.3/33Ve | P5_1/D12 V)
; 5 il Ps_o/D11 P4_1
= & ps_3/D10 P4_2
] Ml P2.1/D9 P4_3
H P2_2/D8 P4_4
P2_0/D7 PO_5
P5_7/D6 P4_5
P3_0/A0 P2_7/D5 P46
P3_1/A1 P2_3/D4 P56
P3_4/A2 P2_6/D3 Pa_7
P3_5/A3 P5_5/D2 P7_0
P3_6/Ad P2_5/D1 P71
P3_7/A5 E P2_4/D0 PO_4
PO_2
PO_3
P6_1
LEGEND
B Arduino Uno R3 I/0s
B PSoC 45005 1/0s
Figure 24 Cypress Normal Style PSoC 4500S Pioneer Board Pinout Details
4.2 Hardware Details
4.2.1 PSoC 4500S Pioneer Board

The target board uses the PSoC 4500S device. PSoC 4500S 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 4500S
device family, based on this platform architecture, is a combination of a microcontroller with digital
programmable logic, programmable interconnect, and standard communication and timing peripherals. PSoC
4500S is the first PSoC 4 device with two SAR blocks. PSoC 4500S products are fully compatible with members of the
PSoC 4platform fornew applications and design needs. Thedigital subsystemsallow flexibility and
in-field tuning of the design. For more information, see the PSoC 4500S Pioneer Kit web page and the PSoC
4500S family datasheet.
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PSoC 45005
VDDA VDDD
VCCD
-
ut B HE %
58 28 8 27
PO_D PO 86 88 S Pao 5 P40
PO_1 P01 T F> > pai5p P41
FO_2 PO.2 P42 55 P42
PO_3 P03 P43 53 P4 3
PO 4 P04 P44 55 P44
PO_5 PO.5 P45 o3 P45
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PO_7 PO.7 P47 P47
P1_0 P1.0 P5.0 g; P5_0
P11 P11 P5.1 o5 PE_1
P1_2 P1.2 P52 3 P52
P13 RE P53 22 P53
Pi4 P14 P55 53 P55
P15 P15 P56 33 P5_6
Pi_B P1.6 P5.7 PE_7
Pi1_7 P1.7
P20 > P20 PE1 o Pe_i
P2_1 5 P21 PE.2 (7 PE_2
P22 = P22 PB4 = Po_d
Pz 2 5 P23 P8.5 PE_5
P24 = P24 47
Pz 5 5 P25 P70 Egggm'_n
P2 8 51 P28 P71 P7_1
P2_7 P27
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P3_5 P25
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Figure 25 Schematic of PSoC 4500S (Target)
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4.2.2 KitProg3

A PSoC 5LP-based KitProg3 is used to program and debug the target PSoC 4500S device. The PSoC 5LP
device connects to the USB port of the PC through the KitProg3 USB connector and to the SWD interface
of the target PSoC 4500S device.

PSoC 5LP based KitProg3 i '
g ; PSoC 5LP Power .
P5LP_VDD ! KP_VBUS P5LP_VDD
T UART CTS : TP7 |
P5LP2 0 — : R20 0 OHM © RED
PELPZ_1 ; DNl |
P5LP2 2 PELP_VCCD | i
PELPZ 3 T
PELP2 4
C12 | 1uF
[Tov
Uz T[ofo[o|o|o|o)o|o|®n 5o 680 ve Capacitor
Ot TRm—en TR0
TNONNNNNB B2 000n P5LP_VDD
fodooooaa-—-0%0aaadg
| g on>>> s 51
*—— P2[8] PO3] 25—
. *—5 P2[7] PO2] Mg
RESET( 1| P12l PO[1] g~ P5LP_SIO VREF
X P12(5] PO] 37
J13 PSLP_VDD 5 | VSSB P12[3] a5
1 #*— IND P12[2] [ 22
O | VBOOST VSSD [y
o g | VBAT CYBCE868LTI-LPO3 VDDA 13
7 | 0| Y5SD VSSA T3 C15 | | 1uF
O | 71 XRES VOCA 3 | 7oV
O | 7| P1I0] P15[3] [ §‘7
HDR5 PSLPTZ 3 P P15[2] 55— KP_I2C_SDA
DNl 4| P12 P12M1] 738 KP_I2C_SC
PELP1 4 5| P13 Pi2[0] 57
01 P14l P3[7] 55X
*—71 P1[E] N P3[E] 32—
P5LP_VDD VDDIO1 Aa VDDIO3 PELP VDD
< BENNEREZRErEEanTE
EEEEEE>>>EEO_I1I1I1CLEL v
P5LP_VDD b e e M P P S N ] gt ]
T P5LP_VCCD
UART RTS
SB_V SENS
TERT_TX VTARG_MEAS
TART RX I
o C10 | [ 1uF
KP_UUSB_DP R19 . A 22 OHM [1ov
KP_USB DM §8< R21 22 OHM Del-Sig Bypass Capacitor
1%
Figure 26 Schematic of PSoC 5LP (KitProg3)
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4.2.3 Serial Interconnection between PSoC 5LP and PSoC 45008

In addition of 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 27. The USB-Serial pins of the PSoC 5LP device are hard-wired to the
[2C/UART pins of the PSoC 4500S. These pins are also available on the Arduino-compatible I/O headers;
therefore, the PSoC 5LP device can be used to control Arduino shields with an 12C/UART interface.

KitProg3 12C Interface
VTARG_PERI
R29 4.7K
R28 4.7K
KP_I2C_SCL R33 0 OHM o1 0
KP_T2C_SDA R34 0 OHM 8§p1—1

KitProg3 UART Interface
VTARG_PERI

R45, DNl 1ok |

R44 DNI 10K
_/\/‘\/\_

UART_TX R27 0 OHM
“RX_R26 0 OHM

SHP2_4
P25

P5LP_VDD
UART_RTS R17 100K
UART_CT R22 100K

D
Il
i
0
g
]
&
o
i
3
=
,f.
5
]
o

SWD Interface

VTAEQ_PER\
R42 DNl 10K
R43, BNl 10K
KP_SWDIG {{H—R82 0 OHM P32
Srn S i
Figure 27 Schematics of Programming and Serial Interface Connections
4.2.4 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 (J5)
e T7Vto 12V power from an Arduino shield or from external power supply through VIN header J1.1 or J8

The power supply system is designed to support 3.3V or 5V operation of PSoC 4500S. On the other hand, 5V is
provided for the KitProg3 operation.

The supply rails VIN (7V to 12 V from header J8 or J1.1) and KP_VBUS (5V KitProg USB connector J5) are
combined into VCC_IN through ORing diodes as Figure 28 shows. An LDO regulator generates the 3.3 V output

from VCC_IN for PSoC 4500S. The VIN Header (J8) is not populated on the board by default.
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It is important to understand that the 5V will not be generated when the kit is powered from the VIN header

because there is no separate 5 V regulator. 5V will be present only when the kit is powered through the
KitProg3 USB connector (J5).

3.3V Regulator

WCC_IN VOUT_3v3
U3
9
| r — VIN YOUT 2 *—
: o o -
c22 c21 1| eND vouT 4 23 c24

1UF ‘ 10F uF |
25 10V DNI| 25V |
AZ1117EH-3 3TRG |

Ja

1 06 DNI| Ci6
2 spiacTic T JuF
Sl 25V
30KV
| OSTVND2A150
DNI

Power Supply 'OR'ing
VIN VCC_IN

T D4 ﬂqPMEG%QOBEF’

KP_\VBUS

T D3 H_‘ PMEG3020BEP

KitProg3 USB Micro-B connector
KP_VBUS
J5
- 1
VBUS y
DM |5 8 KP_USB_DN
P 5 KP_USB_DP
<+ Mo ID 5
(LRGRGRD) GND D2
lalea]| 629105150521 T a4l KP_VBUS
(o3| 2 51X
®*3 6
19 } } %%’QIF RCLAMPOSS4PTCT | -
i Bk 0.1uF
R41 100K 16V
MP1 D
77 N
| 1ISB Hold 2
Figure 28 Power Supply System
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4.2.5 PSoC 4500S Power Selection/Current Measurement Jumper

The operating voltage P4_VDD (3.3V or 5V) for PSoC 4500S can be selected using the jumper J6. It can also be
used to measure the current consumption of PSoC 4500S using an ammeter without any additional rework
done. The default position of J6 is 3.3V.

Power Selection/Current Measurement Jumper

P4_VDD VTARG_PERI
VCC_SV P4 VDD VCC_3V3 T R4G 0 OHM
R51 0OHM | RS0 DoHM |
DI DNI Note: This resistor (R46) is used to avoid

leakage current on P4_VDD domain. Remove :
this resistor to avoid the leakage currenton i
12 3 T 1 2 3 P4_VvDD domain By removing this you will not
8 oono be able to program the PSoC 4500S using
ole SEELING o1e E= the onboard PSoC 5LP. Also, the RGB User
HOR 3 LED, Thermistor and Ambient Light Sensor
will not work.

Figure 29 Power Selection/Current Measurement Jumper

The following method is supported for measuring the current consumption of the PSoC 4500S device.

e Remove the jumper J6 and connect an ammeter between the terminals 2 and 3, for 3.3V operation or
connect between the terminals 1 and 2, for 5V operation.

4.2.6 Expansion Headers

4.2.6.1 Arduino-compatible Headers (J1, J2, J3, J4) & PSoC 4500S Extended I/O
Headers (J10, J11)

The board has four Arduino-compatible headers: J1,J2, J3 and J4. You can connect 3.3V or 5V Arduino-
compatible shields to develop applications based on the shield’s hardware. The kit can also be used for motor
control applications using CYS8CKIT-037 by interfacing with these headers. See Board Details for details on
PSoC 4500S pin mapping to these headers.

There are two headers J10 and J11 which provide connectivity to PSoC 4500S GPIOs that are not connected to
the Arduino-compatible headers. The majority of these pins are multiplexed with onboard peripherals and are
not connected to PSoC 4500S by default. For detailed information on how to rework the kit to access these
pins, see PSoC 4500S Pioneer Board Rework.
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Arduino & Extended Headers
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Figure 30 Arduino & Extended Headers

4.2.6.2 Pmod Header (J9)

The PSoC 4500S Pioneer board supports one Pmod header (J9). The header pins are hard-wired to PSoC 4500S
GPIOs as shown in the Figure 31. Note that the Pmod header is not populated by default on the board.

Pmod Header

P4_vDD
99
6
5
4 .
P5_2
3 SR
2 QPS5
1 285Ps 5
CONG
DNI N

Figure 31 Pmod Header
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4.2.7 User and Passive Inputs

4.2.7.1 CapSense Circuit

One CapSense 5-segment slider and one CapSense button are connected to PSoC 4500S as Figure 32 shows.
The CapSense slider supports only self-cap (CSD) sensing, while the button supports both self-cap (CSD) and
mutual cap (CSX) sensing. Four external capacitors - CMOD and CSH for CSD, CINTA and CINTB for CSX are
present on the PSoC 4500S Pioneer board. Note that the CapSense shield is not connected to PSoC 4500S by
default. Moreover, the CapSense GPIOs can also be used as external GP10s which are routed to extended
headers. For more detailed information on how to rework the kit to access these pins, see PSoC 4500S Pioneer
Board Rework. For details on using CapSense including design guidelines, see the Getting Started with
CapSense Design Guide.

CapSense Button CapSense Slider
P casi CapSense Shield
>» ©5_SLD_0
CSB1 NS S5 cs_sLo.1 CAP_SH1
2 1 - e rap o 1
% > CS_BTN_D >» CS_SLD_2 CS_CAP_SH{O),
%E% ML S s
NN “s_sLb_3 R32 2 OHM
o H > ©S_SLD_4
L «Kosx g
Slider
———< CS8_TX
CINT, CMOD & CSH
P40 cs8 || 10nF
csE | [ 50V
P41 C7 || 2.2nF
cMeD || sov
P4 2 Cs || 0.47nF
cInTz | [ s0v
P4 3 C5 || 047nF
cinte | [ 50V
NS
C5.8TN.O
Figure 32 CapSense Circuit
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Table 4 CapSense pin assignment
CapSense element PSoC 4500S GPIO CapSense element PSoC 4500S GPIO
CS_TX PO[4] CS_SLD_4 P7[1]
CS_BTN_O P4[4] CS_CAP_SH* PO[5]
CS_SLD_0 P4[5] CMOD P4[1]
CS_SLD_1 P4[6] CINTA P4[2]
CS_SLD_2 PA[7] CINTB P4[3]
CS_SLD_3 P7[0] CSH P4[0]

* Note: Not connected by default.

4.2.7.2 User Button

The target PSoC 4500S Pioneer board contains one user button connected to the P1[2] pin on the PSoC 4500S
device. This button can be used for general user inputs or to control different states in an application.

User Button

VDDD

RE7 10K

sw2

P1_24¢- o
EVQ-PNF04M

Figure 33 User Button on the Board

4.2.7.3 Reset Switch

When this button is pressed, the XRES_L line of the PSoC 4500S is pulled to ground, which, in turn, resets the
target device.

Reset Button

Re&6 47K

SWi
XRES_LLK- o o

EVQ-PE105K
Cc47

—— 0.1uF

16V
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Figure 34 Reset switch

4.2.7.4 Mode Switch

The PSoC 4500S Pioneer board contains a push button (SW3) connected to P1[2] of PSoC 5LP. This button
function is reserved for future. Refer to the KitProg3 User Guide for more details.

Mode Switch

P5LP1 2 1 SW3 4

e ]
570
SKRPACEO11
N

ON THE BOTTOM SIDE

MODE  r20™

Figure 35 Mode switch

4.2.7.5 LEDs
The PSoC 4500S Pioneer kit contains three LEDs:

The yellow Power LED (D1): Indicates that the board is powered from the onboard KitProg3 USB Micro-B
connectoror VIN header.

The yellow Status LED (D5): Indicates the KitProg3 status (the LED is connected to P1[4] of the KitProg3
PSoC5LP device). See Table 3 for a summary of the status LED states. For more details on the KitProg3 status
LED, see the KitProg3 User Guide.

The RGB LED (D8): This is the user LED, connected to P1[6], PO[0] and PO[1] of the target PSoC 4500S device.
The LEDs are active low so the pins must be driven low to turn on the LEDs.
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Power LED

VOUT_3V3

R1
390 OHM

D1
W veLiow
R

u

N

R1
. .
P D

Figure 36 Power LED

KitProg3 Status LED

P5LP1_4  R23 750 OHM D5

>| AN
YELLOW %7

Figure 37 KitProg3 Status LED

RGB LED
D8
P1_6Y R72 680 OHM 1 'K'\K_‘_N)')' 4 R73 560 OHM (Po_t
R B
VTARG_PERI 2 ”)‘)‘ 3 Re9 5.1K (P0_0
R70 0 OHM :
RGB LED
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Figure38 User LED

4,2.7.6 Thermistor

The kit contains one NTC thermistor for temperature sensing. It is capable of sensing in both single-ended and
differential mode. The single-ended mode is supported by default. P3[4], P3[5], P3[6] and P3[7] are the GPIOs
which are used for the temperature sensing but only P3[6] is connected by default for single ended sensing. For
differential sensing, see the PSoC 4500S Pioneer Board Rework.

Thermistor
VTARG_PERI
C48 || 0.1uF
| 76V
R75 0 OHM
R74 0 OHM 5
DT PP
c48 R6S
—— 1i0nF 383K
DNI| 50V 1%

r7s PNl g oM

R 00omm ESBE’B

C50 TH1
—— 10nF 10K 1%
DNI| - 50V NCP18XH103F03RB

R65 0 OHM .
oNT <Pt
0 OHM

R64

NN

Note: Populate R74, R78, R65
to use the thermistor in
differential configuration

Figure 39 Thermistor
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4.2.7.7 Ambient Light Sensor

The kit contains one ambient light senor (ALS) which uses the GP10: P2[7] of PSoC 4500S for ambient light
sensing.

Ambient Light Sensor

VTARG_PERI

L cia || oF
16V

al
N K TEMTB000X01

ALS OUT R4 0OHM _esyps 7
R39 c20
10K == 10nF
1% 50v

Figure 40 Ambient Light Sensor

4,2.7.8 10-pin and 5-pin SWD Program/Debug Headers

PSoC 4500S can be programmed alternatively through the 10-pin and 5-pin SWD headers (J12 and J7) using a
MiniProg4 programmeror any third-party programmer. Note that the 5-pin SWD header (J7) is not loaded by
default.

; 10-pin and 5-pin SWD Headers
! P4_VDD
; T J12
1 2 55
- - 1 [T 34
2o od %;Ea 3
ci7 o7 = M CH2x -
=1 ESD5VOD5-TP e D%(
10V 30KV Sle ot SHXRES_L
' HDR 5x2
v i7 P4_vDD 8 Y
= 1 i v '..'IE: ::'R30
O3 Ao
Ch—3 XRES_L R33k k= R34
H P32 %
= 5 &SP p (P?o({ 4 P(RO§
; HDR 5 ® @ O O O Y
: DNI
L
LA LL feal P

Figure 41 10-pin and 5-pin SWD Program/Debug Headers
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4.2.8 Crystal Oscillator

The Pioneer board includes a 24-MHz ECO for PSoC 4500S device.

ECO

P07
¥1 :L by

24MHz
EC5-240-18-33B-TKM-TR

4 /2 .

I c3
—— 33pF

3

>P0_
Figure 42 Schematic of on boardECO__
4.3 PSoC 4500S Pioneer Board Rework
4.3.1 Bypassing Reverse Voltage Protection Circuits

The Reverse Voltage Protection circuit protects the 3.3V LDO (U3) and the onboard PSoC 4500S from getting
damaged due to overvoltage. This protection circuit cuts-off any voltage greater than the rated max voltages by
~35mV.

Reverse Voltage Protection
KP_VBUS VCC_5V VOUT_3Va VCC_3v3
R2 0 OHM R9 0 OHM
DN DRI
Q3 DMG2301L-7 Q4 DMG2pE01L-7
147
- - - =
a2 5 |« am QsAN_ 2 5 | asB
BCMSSTBV.1 15/] BCM8E5TBY. 115 BCM857BY.115 BCM8E57BY. 115
© @ w o)
R3 R4 R3& R12 R6& R52
10K 100K 10K 10K 100K 10K
Figure 43 Schematic of Reverse Voltage Protection circuit

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 R2 and R9.

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 devices.

User Guide 380f43 002-31180 Rev. *A
<2020-12>



o~ _.
CYSCKIT-045S PSoC 45008 Pioneer Kit Guide Infineon

Appendix

4.3.2 Rework on CapSense and Additional Multiplexed Pins

CapSense I/Os and the Expansions header GPIOs are multiplexed using the resistor Y-networks as shown in
Figure 44. These give the provision to use the CapSense I/Os as external GPIOs by connecting to the expansion
headers J10 and J11.

The resistor pairs used for multiplexing are: R5, R47; R16, R57; R13, R55; R11, R54; R10, R53; R8, R49; R7,
R48; R56, R14; R76, R77. To use the alternative GPIOs, you need to remove the mounted resistor and populate
the other resistor of the mentioned pairs. For example, remove R5 and populate R47 to use the P0.4 as
extended GPIO at the header J11.1.

There is also provision of using the pins as extended GPI0s used for the CapSense capacitors CMOD, CINTA and
CINTB. By populating the resistors: R58, R59, R60 and R61, the respective pins P4.3, P4.2, P4.1 and P4.0 can
be connected to the extended header J10.

e RS Wi}
CapSense & Additional Multiplexed Pins |
| &7 wsm
PO_4K{ 59— B3 2K CS_TX ;
a7 0 OAM i
ot <§E><T_Pa_4 : RS ﬂ_'l%'ﬂ
R16 2K R10- W=
. 6 PR i
P4 47 TRyt 8;5??%21_40 ; R11 Mol
o R R12 Wil
_ . Ri2 560 OHM P
B e
ON] =T :
- 5 fmi]
. R11 560 OHM ,An - o i —
P4_C>——eg 0 O >83E§TQPLETS1 C6 W)
o - C7 oy
. R0 560 OHM shn e oy o . :
O et 8%;?0;5)_; - c8 wmi}
DN - !
R CYBC4548AZ1 -5485
o 200 O (5yCs SLD 3
o 8§EXT_P?_D
. . w7 560 OHM A - o
RN v 0 OHM >8§E§f°pL9‘? RATEB W
DN T i
; Res B W
. RS 0 OHM o
PO_5CC>4—Ri4 0 OHM >8§E§TFE\DP_GSH 5 Reo B B
DN BS_CAP o s
- R
Y R ST R
- ONI
RSS B B
P4_0K RET LoAM CpEXT PaD : RS6 o1y
P4_1¢ RA0 1o _opexTPat RsT B W
P4_2¢C) 39 00HM _(onext pa2 | RSs @ W
P4_K RS 00HM _(osext pas | RSO B W
rR6o B B
rR61 B W
bTOR AND ALS
Figure 44 Multiplexed Pins
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4.3.3 Rework for Thermistor Block

The onboard thermistor is capable of sensing the temperature both in single-ended and differential mode. The
single-ended mode is supported by default. To change the sensing mode to differential, populate R74, R78,
and R65.

Thermistor
VTARG_PERI
C48 || 01uF
|76V
R75 0 OHM
R74 0 OHM .
ONI P34
c49 R68
—— 10nF 383K
DNI| 50V 1%
Rr78 . ON 0 oHM Pa.
1 rR71 0 OHM 28
c50 TH1
—— 10nF 10K 1%
DNI| 50V NCP18XH103F03RB
RE5 0 OHM ,
ONI OdPa_T
RE4 0 OHM

Note: Populate R74, R78, R65
to use the thermistor in
differential configuration

Figure 45 Thermistor

4.3.4 Rework on J14 and J15 for Motor Control Application

The kit does not support SPI communication for Arduino UNO R3 shields and motor control support using
CY8CKIT-037 at the same time. The kit does support SPI communication by default. To use the kit for motor
control application using CY8CKIT-037, change the jumper positions of J14 and J15 to 2-3 position (Jumper
setting 2). Default position of J14 and J15 is 1-2 (Jumper setting 1).

S

Arduino & Extended Headers

J3 ;
LS P1_0 e |
D—T<<>>F“ P1_t 2 i
H 3 =<
|:|——< <
HDR 3 =
zi._|j§8< 4| -
J15 - 3
1 S - 2[
B | BT | -
O <P 2 n0 | ARD SELECT
: J158 g
HDR 3 v — o e
Note: Use jumper setting 2 while using
CYSCKIT-037. Jumper satting 1 is by default.

(Jumper setting 1) (Jumper setting 2)

) sxe SRNTe wis R
i SR oio I

MODE  gr20™ R19 » ¢

Figure 46 Ardumo Select Headers
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When using with CY8CKIT-037, by default, both the motor phase current signals gets connected to port 3 (P3_0
and P3_7) which is the SARMUX port of SAR ADC 1. To make use of both the SAR ADCs of PSoC 4500S, with each
SAR ADC measuring one of the phase currents, mount R77 and remove R76. This connects one of the phase
current signal to P2_3 and other to P3_7.

4.4 PSoC 4500S Pioneer Kit Schematics

See the schematic file on the kit web page:

www.cypress.com/CY8CKIT-045S

4.5 Bill of Materials
See the BOM file on the kit web page:

www.cypress.com/CY8CKIT-045S
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