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About this document

Scope and purpose

This document explains about the CYS8CKIT-062-WIFI-BT PSoC™ Wi-Fi Bluetooth® Pioneer Kit: kit operation, out-
of the box example and its operation, and the hardware details of the board.

Intended audience

This evaluation board is intended for all technical specialists who are familiar with microcontrollers and
connectivity and is intended to be used under laboratory conditions.

User guide Please read the sections “Important Notice” and “Warnings” at the end of this document 002-22677 Rev. *J
www.infineon.com 2023-12-18



o _.
PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit guide In fl neon
CYSCKIT-062-WIFI-BT

Important notice

Important notice

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

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

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

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

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

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

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

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

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

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

Safety precautions

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

Table1l Safety precautions

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

Caution: The evaluation or reference board is shipped with packing materials that need to
be removed prior to installation. Failure to remove all packing materials that are
unnecessary for system installation may result in overheating or abnormal operating
conditions.

User guide 3 002-22677 Rev. *J
2023-12-18



o _.
PSoC™ 6 Wi-Fi Bluetooth® pioneer kit guide In fl neon
CY8CKIT-062-WIFI-BT |

Table of contents

Table of contents

Aboutthisdocument .........oiiiiiiiiiiiiereiasresoeeossesassocsssossssassosasssssssnssasas 1
IMPOrtaNt NOtICE .. ..iuiuiuieienenenenenesoooesesssesssesasosososososssssssssscssssscscasans 2
Safety Precautions .. ..cvviiiiiiiiiiiiineeeeoeeesesesesssssesoesssssssssssosscscssssssscncnans 3
Tableof contents .....cviiiiiiiiininirinioneoensrsssnsnsnsnonssssssssesesssssssesesesosnsnsns 4
1 INtrodUcCtion ....uiuiiieininneeeeeensnosesesesesosesesesesesosesosssssnsnsosnsnsnans 6
1.1 o (=T 0 PP 6
1.2 GettiNg Started .. ..ttt e 7
1.3 Board details . ...t 7
1.3.1 CY8CKIT-062-WIFI-BT board details . ... ..c.vvv et e e e e 7
1.3.2 CY8CKIT-028-TFT board details ......uuuiitiii ittt ettt e e iiiieeees 15
1.4 Additional learning rESOUICES . ..ottt ettt ettt et et e e e 17
1.5 TeChNICAl SUP PO .« .ttt e e e e e e 17
1.6 Documentation CONVENTIONS ..ottt e ittt a e i iaaaaanneeens 18
1.7 Vel ] )Y/ 0 O 18
2 Kitoperation ........iiiiiiiiiiieineeoceneoceseosossssessososcasosssssscassscassnse 20
2.1 Theory Of OPEratioN ... it i et ettt et e e 20
2.2 CYBCKIT-028-TFT details . ..ottt et et ettt et et it aiie s 25
2.2.1 CY8CKIT-028-TFT display shield ... et e iaess 25
2.3 KitProg3: On-board programmer/debugger .......... i e 27
231 Programming and debugging using ModusToolbox™ software ..............ccooiviiiiiiinae.. 27
2.3.1.1 Using the OOB example - Wi-Fi_Web_Server ...... ..o 30
232 USB-t0-UART Bridge .. ...ttt et e e 31
233 USB-12C Dridge .. .ee ettt e e e e e e 32
2.3.4 USB-S Pl D i ge .ttt e e e e e 32
2.4 EZ-PD™ CCG3 Type-C POWEr DEliVEIY ..\ttt ettt et eeens 32
3 HardwWare .. ..oueueneneneoosonoresesesesesesesesssssssosocscssnsssnsnsnsnsnsnsnsass 35
3.1 SN ML CS oottt 35
3.2 Hardware functional description ... ..o e e 35
321 PSOC™ B MCU (UL) ettt et ettt ettt ettt ettt ettt et et aei e aaaens 35
3.2.2 PSOC™BELP (U2) .+ ettt et e e e e e e e e e e e e e e 35
3.2.3 Serial interconnection between PSoC™ 5LP and PSOC™6MCU .........ccvviiiiiiiiiinnnnnnnnn. 36
3.2.4 EZ-PD™ CCG3 power delivery SYstem ..ottt ettt e ti i eannnnns 37
3.2.5 PO SUPPLY SY S OM Lot e 38
3.2.6 EXPaNSiON CONMNMECIONS . .\ttt ettt et ettt e eeeaans 41
3.2.6.1 Headers compatible with Arduino (J1,J2,J3,J4,and J5) ......coiiiiiiiii i 41
3.2.6.2 PSoC™ 6 MCU I/O headers (J18,J19,and J20) ..ottt 41
3.2.6.3 PSOC™5LP MCU GPIO header (JB) .. ..vv ettt et e ettt e eeee s 41
3.2.6.4 KitProg3 programming/GPIO header (J7) ..ottt 41
3.2.7 CAPSEN SE ™ CirCUIt .ottt i et ettt ettt ettt ettt et 42
3.2.8 ] 42
3.2.9 PUSH DULEONS L oo 43
3.2.10 NORTlaSh oo 43
3.2.11 QUAA SPI F-RAM Lottt e e e e e 44
3.2.12 Wi-Fiand Bluetooth® module . ...t e e 44
3.2.13 USB host and USB device CoONNECtIONS ... ..ottt ittt 46
3.3 PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board reWorks .........oiiiiiiiiiiiii e iiiiiiiieeeeenns 47
User guide 4 002-22677 Rev. *J

2023-12-18



o _.
PSoC™ 6 Wi-Fi Bluetooth® pioneer kit guide In fl neon
CY8CKIT-062-WIFI-BT |

Table of contents

3.3.1 Bypass protection circuit on program and debug header (J11) ..........c.ooiiiiiiiiiiiiinne.n. 47
3.3.2 PSOC™ 6 MCU USer bULton (SW2) ...ttt et 48
3.3.3 SWD connector receptacle (J29) ...ttt e i e 48
3.34 CAPSENSE™ Shield . ettt e e e e e e 49
3.3.5 COH i e e e e e e 49
3.3.6 MU PLlEXEA GPIOS ..ttt ittt e et e 49
34 Bill of Materials ... ..ot e 49
3.5 Frequently asked qUESHIONS ... it ettt e e 50
ReVISION NIStOry .. .iviiiiiiiiiierenosesosassssososssssssesssssssssesesosssssosnsncnsnans 54
DiSClaiMer ot iiiiiiiiiiiteetieeereeassosoesossesassosassassssassessssossssassossssosssns 58
User guide 5 002-22677 Rev. *J

2023-12-18



o _.
PSoC™ 6 Wi-Fi Bluetooth® pioneer kit guide In f| neon
CYSCKIT-062-WIFI-BT

Introduction

1 Introduction

Thank you for yourinterest in the CYS8CKIT-062-WIFI-BT PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit. This kit enables you
to evaluate and develop your applications using the PSoC™ 6 MCU.

The PSoC™ 6 MCU is an ultra-low-power PSoC™ device specifically designed for wearables and loT products. It is
a programmable embedded system-on-chip, integrating a 150-MHz Arm® Cortex®-M4 as the primary application
processor, a 100-MHz CM0+ that supports low-power operations, 1024 KB flash 288 KB SRAM, CAPSENSE™
touch sensing, and programmable analog and digital peripherals that allow higher flexibility, in-field tuning of
the design, and faster time-to-market.

The PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board offers compatibility with shields compatible with Arduino. The
board features a PSoC™ 6 MCU, a 512-Mb NOR flash, an onboard programmer/debugger (KitProg3), a 2.4-GHz
WLAN and Bluetooth® functionality module (CYW4343W), a USB Type-C Power Delivery system (EZ-PD™ CCG3), a
five-segment CAPSENSE™ slider, two CAPSENSE™ buttons, one CAPSENSE™ proximity sensing header, an RGB
LED, two user LEDs, USB host and device features, and one push button. The board supports operating voltages
from 1.8 Vto 3.3V for the PSoC™ 6 MCU.

The kit package includes a CYSCKIT-028-TFT display shield that contains a 2.4-inch TFT display, a motion sensor,
ambient light sensor, a 32-bit audio codec, and a PDM microphone.

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™ software, see the application note AN228571
- Getting started with PSoC™ 6 MCU on ModusToolbox™ software to help you familiarize with the PSoC™ 6
MCU and help you create your own design using the ModusToolbox™ software.

1.1 Kit contents

The kit package has the following contents, as shown in Figure 1.

«  PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board

+ CY8CKIT-028-TFT display shield

« USB Type-Ato Type-C cable

+ Fourjumper wires (4 inches each)

« Two proximity sensor wires (5 inches each)
+ Quickstart guide

QUICK START GLIDE

PSoC™ & Wi-Fi Bluetooth® Pioneer Kit

CYRCKIT-062-WIFI-BT

(nfineon

Figurel Kit contents
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Inspect the contents of the kit; if you find any part missing, contact Infineon support.

1.2 Getting started

This guide will help you to get acquainted with the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit:

+ The “Kit operation” on page 20 describes the CY8CKIT-062-WIFI-BT baseboard and CYS8CKIT-028-TFT shield
hardware features and functionalities.

+ The “Hardware” on page 35 provides a detailed hardware description, methods to use the onboard
components, kit schematics, bill of materials (BOM), and FAQs.

1.3 Board details

1.3.1 CYSCKIT-062-WIFI-BT board details

Figure 2 shows the Pioneer Board, which has the following features:

« PSoC™6MCU

« Expansion headers that are compatible with Arduino Uno 3.3-V shields and Digilent Pmod modules

+ Type 1DX ultra-small 2.4-GHz WLAN and Bluetooth® functionality module

« 512-Mbit external quad-SPI NOR flash that provides a fast, expandable memory for data and code

+ EZ-PD™ CCG3 USB Type-C Power Delivery (PD) system with rechargeable lithium-ion polymer (Li-Po) battery
support?. KitProg3 onboard programmer/debugger, USB-to-UART/I2C/SPI bridge functionality

+ CAPSENSE™ touch sensing slider (five elements) and two buttons, all of which are capable of both self-
capacitance (CSD) and mutual-capacitance (CSX) operation, and a CSD proximity sensor that allows you to
evaluate Infineon’s fourth-generation CAPSENSE™ technology

« 1.8-Vto 3.3-Voperation of PSoC™ 6 MCU is supported

« Two user LEDs, an RGB LED, a user button, and a reset button for PSoC™ 6 MCU

« Two button and three LEDs for KitProg3

Note:

1. Starting with Rev. *F of the kit, the super capacitor is removed. Therefore, you must keep SW7 at VDDD/KITPROG3
position. If not, the kit will not be powered and the TFT display flickers.

2. In the Rev *F version of the kit, the silkscreen on the board shows KitProg2. However, the KitProg3 is loaded on
the kit.

1) 5-Vshields are not supported.

2) Battery and power-delivery capable USB Type-C to Type-C cable are not included in the kit package and should be purchased
separately.

User guide 7 002-22677Rev.*J
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PSoC™ 6 Wi-Fi Bluetooth® pioneer board details
37 3618 15 15 18 3534 33 32 31 30 29
1
2
3
4
5
6
7
8
9 10 11 12 1314 1516 18 19 20 21
1. USB PD output voltage availability indicator (LED7) 20. CAPSENSE™ proximity header (J13)
2. Battery charging indicator (LED6) 21. CAPSENSE™ slider and buttons (BTNO, BTN1, SLIDER)
3. KitProg2 USB Type-C connector (J10) 22. PSoC™ 6 VDD selection switch (SW5)
4. EZ-PD™CCG3 Type-C Port Controller 23. Infineon 512-Mbit serial NOR flash memory (S25FL512S, U4)
with PD (CYPD3125-40LQXI, U3) 24, PSoC™ 6 user LEDs (LEDS, LED9)
5. KitProg2 programming mode selection button (SW3) 25. RGBLED (LEDS)
6. KitProg2 /0 header (J6) 26. Wi-Fi/Bluetooth® module (LBEESKL 1DX, U6)
7. KitProg2 programming/custom application header (J7) 27.  Infineon EXCELON™ Ultra Quad-SPI F-RAM (CY15B104QSN, US)
8.  External power supply connector (J9) 28.  Wi-Fi-Bluetooth® antenna (ANT1)
™
9. PSoCT 6 user button (SW2) 29. VBACKUP and PMIC control selection switch (SW7)**
10. KitProg2 application selection button (SW4) 30. PSoC™ 6 USB device Type-C connector (J28)
11. 1/0 header compatible with Digilent Pmod (J14) 31, PSoC™6 MCU (CYS8C6247BZI-D54, U1)
12. Power LED (LED4) 32. PSoC™ 6 USB host Type-A connector (J27)
13. KitProg2 status LEDs (LED1, LED2, and LED3) 33. ICSP header compatible with Arduino Uno R3 (J5)*
T™
14. PSoC™ 6 reset button (SW1) 34. PSoC™6 power monitoring jumper (J8)**
™
15. PSoC™61/0 header (J18, J19 and J20) 35. KitProg3 programmer and debugger based on PSoC™ 5LP
16. Power header compatible with Arduino Uno R3 (J1) (CY8C5868LTI-LP039, U2)
17. PSoC™ 6 debug and trace header (J12) 36. Battery connector (J15)**
18. 1/0 headers compatible with 37. USBPD output voltage (9V/12V) connector (J16)*
Arduino Uno R3 (J2, J3, J4)
™ *Footprints only, not populated on the board
19. PSoC™6 program and dEbug header (Jll) **Components at the bottom side of the board

Figure2  Pioneer Board
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PSoC™ 6 Wi-Fi Bluetooth® pioneer board details
SWDIO P15 4
SWDCLK P16 P5LP_VDD P15 5
RESET P0_7 PO_1
GND P03 P12_0
P5LP_VDD P3.0
P12_1
: - E— P3_5
AN Gesssessacvanm - P12.6
Seelmesis . GND
P12_4*
P12_5
P12_6*
(! GND
) P12_7
5 P1_0*
=1 P12
ia P13
P1_4
P11_0 P15
P11_2*
P7_0
P7_3
P7_4* P8_T*
P7_5" P8 6"
PT6" Pg_5*
P1_T" P8_4*
) Pg_3*
Pg_2*
P10_0/ P8_1*
P10_1// P8_0*
P10_2/
Eig'iﬁ P13.2
P1075/ P13_3
P P13_4
P10_6 i
P6_2
P6_3
P13_6

LEGEND

Arduino Uno R3
W PSoC™6MCUI/Os
B KitProg31/0s
W Digilent Pmod

* Not connected

Figure3  Pioneer Board pinout
Table 1 Pioneer Board pinout
PSoC™ 6 pin | Primary onboard Secondary Connection details
function onboard function
XRES Reset - -
P0.0 WCO IN - -
P0O.1 WCO OUT - -
P0.2 Header compatible with |- -
Arduino J4.8, D7
P0.3 RGB LED (red) - -
P0.4 User button with - -
Hibernate wakeup
capability
P0.5 PMIC control - -
User guide 9 002-22677Rev.*J
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Tablel Pioneer Board pinout (continued)

PSoC™ 6 pin | Primary onboard Secondary Connection details

function onboard function

P1.0 CAPSENSE™ Tx GPIO on Populate R174 to connect to the header or
non-Arduino remove R62 to disconnect from CAPSENSE™.
header (J19.5)

P1.1 RGB LED (green) - -

P1.2 GPIO on non-Arduino - -

header (J19.4)

P1.3 GPIO on non-Arduino - -

header (J19.3)

P1.4 GPIO on non-Arduino - -

header (J19.2)

P1.5 User LED (orange) GPIO on Connected to primary and secondary
non-Arduino functions by default. Remove R27 to
header (J19.1) disconnect from the LED.

P2.0 SDIO DATAO J25.7 Remove R122 (or R110) and mount R115 to
(WL_JTAG_TMS) disconnect from PSoC™ 6 MCU and connect

the Wi-Fi/Bluetooth’ module to the JTAG
connector.

P2.1 SDIO DATA1L J25.3 Remove R32 (or R111) and mount R116 to
(WL_JTAG_TDI) disconnect from PSoC™ 6 MCU and connect

the Wi-Fi/Bluetooth’ module to the JTAG
connector.

P2.2 SDIO DATA2 J25.5 Remove R128 (or R112) and mount R117 to
(WL_JTAG_TDO) disconnect from PSoC™ 6 MCU and connect

the Wi-Fi/Bluetooth’ module to the JTAG
connector.

P2.3 SDIO DATA3 J25.1 Remove R109 (or R132) and mount R114 to
(WL_JTAG_TRSTN) |disconnect from PSoC™ 6 MCU and connect

the Wi-Fi/Bluetooth’ module to the JTAG
connector.

P2.4 SDIO CMD - -

P2.5 SDIO CLK J25.9 Remove R108 (or R28) and mount R113 to
(WL_JTAG_TCK) disconnect from PSoC™ 6 MCU and connect

the Wi-Fi/Bluetooth’ module to the JTAG
connector.

P3.0 BT UART TXD - BT UART TXD pin of the Wi—Fi/Bluetooth®

module

P3.1 BT UART RXD - BT UART RXD pin of the Wi-Fi/Bluetooth”

module

P3.2 BT UART CTS - BT UART CTS pin of the Wi-Fi/Bluetooth’

module

P3.3 BT UART RTS - BT UART RTS pin of the Wi-Fi/Bluetooth®

module
User guide 10 002-22677Rev.*J
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Tablel Pioneer Board pinout (continued)
PSoC™ 6 pin | Primary onboard Secondary Connection details
function onboard function
P3.4 BT REG ON - BT REG ON pin of the Wi-Fi/Bluetooth” module
P3.5 BT HOST WAKE - BT HOST WAKE pin of the Wi-Fi/Bluetooth”
module
P4.0 BT DEV WAKE - BT DEV WAKE pin of the Wi-Fi/Bluetooth”
module
P4.1 Header J21.1 - -
P5.0 GPIO on Arduino header |- Remove R159 to disconnect from KitProg3
J4.1,D0 UART TX.
UART RX
KitProg3 UART TX
P5.1 GPIO on Arduino header |- Remove R156 to disconnect from KitProg3
J4.2,D1 UART RX.
UART TX
KitProg3 UART RX
P5.2 GPIO on Arduino header |- Remove R93 to disconnect from KitProg3
J4a.3,D2 UART CTS. This will also disconnect RTS and
UART RTS SPI lines from KitProg3.
KitProg3 UART CTS
P5.3 GPIO on Arduino header |- Remove R88 to disconnect from KitProg3
J4.4,D3 UART RTS. This will also disconnect CTS and
UART CTS SPI lines from KitProg3.
KitProg3 UART RTS
P5.4 GPIO on Arduino header |- -
J4.5,D4
P5.5 GPIO on Arduino header |- -
J4.6,D5
P5.6 GPIO on Arduino header |- -
J4.7,D6
P5.7 GPIO on non-Arduino - -
header J21.3
P6.0 GPIO on Arduino header |- Remove R141 to disconnect from KitProg3 12C
J3.10, SCL SCL.
KitProg3 12C SCL
P6.1 GPIO on Arduino header |- Remove R150 to disconnect from KitProg3 12C
J3.9,SDA SDA.
KitProg3 12C SDA
P6.2 GPIO on non-Arduino - -
header (J2.15)
P6.3 GPIO on non-Arduino CAPSENSE™ shield | Remove R44 to disconnect from GND and
header (J2.17) populate R145 to connect to the CAPSENSE™
shield (hash pattern on the board).
User guide 11 002-22677Rev.*J
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Table 1 Pioneer Board pinout (continued)

PSoC™ 6 pin | Primary onboard Secondary Connection details

function onboard function

P6.4 TDO/SWO - -

P6.5 TDI - -

P6.6 TMS/SWDIO - Remove R194 to disconnect from KitProg3

SWDIO.
P6.7 TCLK/SWCLK - Remove R183 to disconnect from KitProg3
SWCLK.

P7.0 TRACECLK GPIO on Populate R181 to connect to J18 header.
non-Arduino
header (J18.6)

P7.1 CINTA - -

P7.2 CINTB CSH Remove C31 (0.47 nF) and populate 10 nF for

CSH.

P7.3 GPIO on non-Arduino CSH Remove R146 to disconnect from header and

header (J18.5) populate C29 (10 nF) for CSH.

P7.4 TRACEDATA[3] GPIO on Populate R178 to connect to J18.
non-Arduino
header (J18.4)

P7.5 TRACEDATA[2] GPIO on Populate R179 to connect to J18.
non-Arduino
header (J18.3)

P7.6 TRACEDATA[1] GPIO on Populate R180 to connect to J18.
non-Arduino
header (J18.2)

P7.7 CMOD GPIO on Populate R142 to connect to J18.
non-Arduino
header (J18.1)

P8.0 Proximity GPIO on Populate R64 with zero ohm to connect to
non-Arduino header.
header (J20.1)

P8.1 CAPSENSE™ ButtonORx | GPIO on Remove R61 to disconnect CAPSENSE™ pad
non-Arduino and populate R172 to connect to header.
header (J20.2)

P8.2 CAPSENSE™ Button1 Rx |GPIO on Remove R60 to disconnect CAPSENSE™ pad
non-Arduino and populate R166 to connect to header.
header (J20.3)

P8.3 CAPSENSE™ Silder0 Rx GPIO on Remove R53 to disconnect CAPSENSE™ pad
non-Arduino and populate R153 to connect to header.
header (J20.4)

P8.4 CAPSENSE™ Silderl Rx GPIO on Remove R52 to disconnect CAPSENSE™ pad
non-Arduino and populate R152 to connect to header.
header (J20.5)
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Pioneer Board pinout (continued)
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PSoC™ 6 pin

Primary onboard
function

Secondary

onboard function

Connection details

P8.5 CAPSENSE™ Silder2 Rx GPIO on Remove R47 to disconnect CAPSENSE™ pad
non-Arduino and populate R149 to connect to header.
header (J20.6)

P8.6 CAPSENSE™ Silder3 Rx GPIO on Remove R58 to disconnect CAPSENSE™ pad
non-Arduino and populate R158 to connect to header.
header (J20.7)

P8.7 CAPSENSE™ Silder4 Rx GPIO on Remove R59 to disconnect CAPSENSE™ pad
non-Arduino and populate R160 to connect to header.
header (J20.8)

P9.0 GPIO on non-Arduino - -

header (J2.2)

P9.1 GPIO on non-Arduino - -

header (J2.4)

P9.2 GPIO on non-Arduino - -

header (J2.6)

P9.3 TRACEDATA[O] GPIO on Populate R162 to connect to header.
non-Arduino
header (J2.8)

P9.4 GPIO on non-Arduino - -

header (J2.10)

P9.5 GPIO on non-Arduino - -

header (J2.12)

P9.6 GPIO on non-Arduino - -

header (J2.16)

P9.7 GPIO on non-Arduino - -

header (J2.18)

P10.0 GPIO on header - -

compatible with Arduino
J2.1,A0

P10.1 GPIO on header - -

compatible with Arduino
J2.3,A1

P10.2 GPIO on header - -

compatible with Arduino
J2.5,A2

P10.3 GPIO on header - -

compatible with Arduino
J2.7,A3
P10.4 GPIO on header - -
compatible with Arduino
J2.9,A4
PDM Clock
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Tablel Pioneer Board pinout (continued)
PSoC™ 6 pin | Primary onboard Secondary Connection details
function onboard function
P10.5 GPIO on header - -
compatible with Arduino
J2.11,A5
PDM Data
P10.6 GPIO on non-Arduino - -
header (J2.13)
P10.7 Header J21.5 - -
P11.0 FRAM CS GPIO on Connected to primary and secondary
non-Arduino functions by default. Remove R175 to
header (J18.8) disconnect from J18 and load R39 (10K) as
FRAM pull-up.
P11.1 RGB Blue LED - -
P11.2 QSPI FLASH CS GPIO on Populate R177 to connectto J18,remove R176
non-Arduino to disconnect from flash.
header (J18.7)
P11.3 QSPI FLASH DATA3 FRAM R17 need to be populated while using FRAM
P11.4 QSPI FLASH DATA2 FRAM R38 need to be populated while using FRAM
P11.5 QSPI FLASH DATA1 FRAM -
P11.6 QSPI FLASH DATAO FRAM -
P11.7 QSPI FLASH CLK FRAM -
P12.0 J3.4 on header ICSP header (J5.4) |Remove R77 to disconnect from KitProg3_SPI
compatible with GPIO on |and Pmod header |lines.
Arduino header, D11 (J14.2)
SPI MOSI
P12.1 J3.50n header ICSP header (J5.1) |Remove R85 to disconnect from KitProg3_SPI
compatible with GPIO on |and Pmod header |lines.
Arduino header, D12 (J14.3)
SPI MISO
P12.2 J3.6 on header ICSP header (J5.3) |Remove R81 to disconnect from KitProg3_SPI
compatible with GPIO on |and header lines.
Arduino header, D13 compatible with
SPICLK Pmod (J14.4)
P12.3 J3.3 on header - -
compatible with Arduino
P12.4 KitProg3 SPI SELECT GPIO on Connected to primary function by default.
non-Arduino Populate R74 to connect to J19 or remove R83
header (J19.10) to disconnect KitProg3_SPI_SELECT.
P12.5 PMOD SPI SELECT, J14.1 |GPIO on Connected to primary and secondary
non-Arduino functions by default. Remove R73 to
header (J19.9) disconnect from J19 or remove R82 to
disconnect
PMOD_SPI_SELECT.
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Tablel Pioneer Board pinout (continued)
PSoC™ 6 pin | Primary onboard Secondary Connection details
function onboard function
P12.6 ECOIN GPIO on Conne
non-Arduino
header (J19.8)
P12.7 ECO OUT GPIO on -
non-Arduino
header (J19.6)
P13.0 GPIO on header - -
compatible with Arduino
J3.1,D8
P13.1 GPIO on header - -
compatible with Arduino
J3.2,D9
P13.2 USB HOST EN GPIO on -
non-Arduino
header (J21.2)
P13.3 USB_INT_L GPIO on -
non-Arduino
header (J21.4)
P13.4 USB_DEV_VBUS_DET GPIO on -
non-Arduino
header (J21.6)
P13.5 GPIO on non-Arduino - -
header J21.8
P13.6 GPIO on non-Arduino CAPSENSE™ shield | Remove R44 to disconnect from GND and
header J2.19 populate R45 to connect to the CAPSENSE™
shield (hash pattern on the board).
P13.7 User LED (red) GPIO on Remove R31 to disconnect from LED.
non-Arduino
header (J2.20)
1.3.2 CY8CKIT-028-TFT board details

Figure 4 shows the thin-film transistor (TFT) display shield that has the following features:

«  A2.4-inch TFT LCD module with 240 x 320 pixel resolution.
+ Athree-axis acceleration and three-axis gyroscopic motion sensor.

+ A PDM microphone for voice input.

« A 32-bit stereo codec with microphone, headphone, and speaker amplifier capability.
+ Anaudio jack with a provision of connecting both AHJ and OMTP headphones. The headset standard can be
set by an on-board switch.

« Anambient light sensor IC made of an NPN phototransistor.

+ AnLDO that converts 3.3V to 1.8 V for the digital supply of the audio codec.

User guide
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1. 2.4-inch TFT display
2. Maotion Sensor (U1)

3. Ambient Light Sensor (Q1)

4, PDM microphone (U2)

5. Ardunio compatible 1/0

headers (J2, J3, J4)

6. Ardunio compatible power header (J1)

7. TFT display power control load switch (U4)

8. TFT display connector (15)
9. Audio CODEC (U3)
10. Audio Jack (J6)

11. Audio Jack Selection (OMTP/AHJ) Switch (SW1)

Figure4 TFT display shield

Table 2 TFT shield pinout

Pin# Arduino pin | Arduino TFT shield function Pioneer Board
function connection

J1.1 VIN VIN NC VIN

J1.2 GND GND GND GND

J1.3 GND GND GND GND

J1.4 5V 5V NC 5V

J1.5 3.3V 3.3V VCC3.3V 3.3V

J1.6 RESET RESET NC SWD RESET

J1.7 I/O REF I/O REF VIO REF P6 VDD

J1.8 - - NC NC

J2.1 A0 ADCO ALS OUT P10[0]

J2.2 - - TFT DISP DB8 P9[0]

J2.3 Al ADC1 Codec PDN SW P10[1]

J2.4 - - TFT DISP DB9 PI[1]

J2.5 A2 ADC2 IMU INT1 P10[2]

J2.6 - - TFT DISP DB10 P9[2]
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Table 2 TFT shield pinout (continued)

Pin# Arduino pin | Arduino TFT shield function Pioneer Board
function connection

J2.7 A3 ADC3 IMU INT2 P10[3]
J2.8 - - NC P9[3]
J2.9 A4 ADC4 / SDA (12C) |PDM CLK P10[4]
J2.10 - - TFT DISP DB11 P9[4]a)
J2.11 A5 ADC5 PDM DATA P10[5]
J2.12 - - TFT DISP DB12 P9[5]
J3.1 D8 DIGITALI/O TFT DISP DB14 P13[0]
J3.2 D9 PWM TFT DISP DB15 P13[1]
J3.3 D10 SS/PWM TFT DISP RD_L P12[3]
J3.4 D11 MOSI/PWM TFT DISP WR_L P12[0]
J3.5 D12 MISO TFT DISP D/C P12[1]
J3.6 D13 SCK TFT DISPRST_L P12[2]
J3.7 GND GND GND GND
J3.8 AREF analogrefi/p NC VREF
J3.9 SDA SDA 12C SDA (IMU and audio codec) P6[1]
J3.10 SCL SCL 12C SCL (IMU and audio codec) P6[0]
Ja.1l DO RX 12S MCLK P5[0]
J4.2 D1 X [2S TX SCK P5[1]
J4a.3 D2 DIGITALI/O [2S TXWS P5[2]
J4.4 D3 PWM, 1/O 12S TXSDO P5(3]
J4.5 D4 DIGITALI/O 12S RX SCK P5[4]
J4.6 D5 PWM, I/O 12S RXWS P5[5]
Ja.7 D6 PWM, I/O I12S RX SDI P5(6]
J4.8 D7 DIGITAL I/O TFT DISP DB13 PO[2]

a) Mount R162 (on the Pioneer Board) to connect J2.10 of the TFT board to P9[4].

1.4 Additional learning resources

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

1.5 Technical support

For assistance, go to www.infineon.com/support. Visit community.infineon.com to ask your questions in
Infineon developer community.
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1.6 Documentation conventions
Table 3 Document conventions for guides

(infineon

Convention Usage
Courier New Displays user entered text and source code
Italics Displays file locations, file names, and reference documentation:
Read about the sourcefile.hex file in the PSoC™ Creator user guide.
File > Open Represents menu paths:
File > Open > New Project
Bold Displays commands, menu paths, and icon names in procedures:

Click the File icon and then click Open.

Times New Roman

Displays an equation:
2+2=4

Text in gray boxes

Describes cautions or unique functionality of the product.

1.7 Acronyms

Table 4 Acronyms used in this document

Acronym Definition

ADC analog-to-digital converter

BOM bill of materials

CINT integration capacitor

CMOD modulator capacitor

CPU central processing unit

CsSD CAPSENSE™ sigma delta

CTANK shield tank capacitor

DC direct current

Del-Sig delta-sigma

ECO external crystal oscillator

ESD electrostatic discharge

FPC flexible printed circuit

GPIO general-purpose input/output

HID human interface device

1’C Inter-Integrated Circuit

IC integrated circuit

ICSP in-circuit serial programming

IDAC current digital-to-analog converter
IDE integrated development environment
LED light-emitting diode

PC personal computer

PCM pulse code modulation

PD power delivery

PDM pulse density modulation
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Table 4 Acronyms used in this document (continued)

(infineon

Acronym Definition

PTC positive temperature coefficient

PWM pulse width modulation

RGB red green blue

SAR successive approximation register

SMIF serial memory interface

SPI serial peripheral interface

SRAM serial random access memory

SWD serial wire debug

TFT thin-film transistor

UART universal asynchronous receiver transmitter
USB Universal Serial Bus

WCO watch crystal oscillator
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2 Kit operation

This chapter introduces you to various features of the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board, including the
theory of operation and the on-board KitProg3 programming and debugging functionality, USB-to-UART, USB-
I2C and USB-SPI bridges.

2.1 Theory of operation

The PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit is built around the PSoC™ 6 MCU; Figure 5 shows the block diagram of
the device. For details of the PSoC™ 6 MCU features, see the device datasheet.

PSoC™ 62 MCU
CY8C62x6, CY8C62x7

Programmable Analog

SARADC 12 bit

System Resources e —

SARMUX

Power Clocks
OovP LVD IMO ECO

FLL 2x PLL
Temperature Sensor

Peripheral clock (clk_peri)

CAPSENSE™ <€
XRES Reset

LCD

<
| I| LP Comparator
Programmable Digital: 12x UDB
H :
[=]
SCB

- UART, or LIN
Cortex® MO+ CPU
100/25 MHz, 1.1/0.9 V
S, s, T [acorsn ]

Audio Subsystem

Profiler

CPU Subsystem

Boundary Scan

Cortex® M4F CPU
150/50 MHz, 1.1/0.9 V.
SWJ, ETM, ITM, CTI

Peripheral Interconnect (MMIO, PPU)

1/0 Subsystem: Up to 100 GPIOs (including 6 OVT), 124-BGA Package

2x DMA
Controller

Crypto
DES/TDES, AES, SHA, CRC,
TRNG, RSA/ECC
Accelerator

eFuse: 1024 bits

QSPI (SMIF)
with OTF Encryption/Decryption

Flash
1024 KB + 32 KB + 32 KB
8 KB cache for each CPU

System Interconnect (Multi Layer AHB, IPC, MPU/SMPU)

ROM
128 KB

Figure5 PSoC™ 6 MCU block diagram
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Figure 6 shows the block diagram of the Pioneer Board.

CY8CKIT-062-WiFi-BT Architecture Block Diagram

KitProg3 Ul 10-pin SWD/
Switches & LEDs.

1.8+3.3V SWD VTRAG_IN
VTRAG_REF A 18733V | JTAG
viRaG_ReF | TRACE

20-pin ETM header

JTAG header

Button Mechanical Switch/ Jumper
RF Matching

Network

Electrical Switch

SWD
Wi-Fi/
12C/ UART_RX/TX
£/ UART BT Bluetooth®
Module

Infineon Device

KitProg3
(Infineon) User LEDs
(RGB, Red,

Orange)

— e
- QSPI NOR
PSoC™ 6 ™ Flash
ey i)
MCU

UsB PRULLY

(Type-0) Monitoring

(Infineon)
EZ-PD CCG3

(Infineon)

QSPI F-RAM
(Infineon)

Crystals PSoC™ 6 I/O
32.768 kHz & He.aders
17.2032 Mhz (Arduino/ Non

Arduino)

CINTA,CINTB,

USB Host &
CMOD,CSH

Device

VIN
(Terminal / Arduino

Power Header) Power Supply Su b-Section

Buck/Boost O/P
53V @2A

VIN/ 5V ORing

J1, Arduino Power header

_____ Power for

Provider Path KitProg3 Load Switch

Load Switch P(Rever'se VAR (1/0) o
(Reverse rotection) [RRYPSIIN Wi-Fi Module

Protection) N

Consumer
Path

VBUS Type C
5V @0.5A

SSEDes) 9V/ 12V @3A

Buck-Boost

VIN
(Terminal /

Arduino Power (Infineon)

™
— (Revoree Current | EEEAC ] PSoC™ 6

VTARG_IN (SO @300mA &= (Except
ETM header SV __ M— VDDUSB)

@300mA

Voltage
selection VTARG
USB Device Monitor
Connector / S10 Ref
PSoC 6 GPIO . Overvalage JTAG Header
C | " Protection
e Load Switch ° ERedRE Sy 1.8v~3 3v [P ETM Header
@300mA
~"Current Control » e
ot 5V @1A (Boost Mode) —) Selection g
paoleancy 4.2v . eusapukmos € Y1 [ T _isvsavam) {eenT
. 5A(Bu — .8V~3.
37V @800mAH | rwrrmyyreTy Charger @300mA
N . o
Figure6  Pioneer Board block diagram
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This Wi-Fi Bluetooth® Pioneer Kit comes with the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board, which has the
CY8CKIT-028-TFT display shield connected, as Figure 7 shows.

Figure7 PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board and TFT display shield

Figure 8 shows the markup of the Pioneer Board.

PSoC™ 6 Wi-Fi Bluetooth® pioneer board details

37 3618 15 15 18 3534 33 32 31 30 29
L) [} .

9 10 11 121314 1516 1t 18 19 20 21

Figure8 PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board - top view
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The PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board has the following peripherals:

1. USBPD outindicator (LED7): This LED turns ON when the USB Type-C power delivery output is available for
use.

2. Battery charging indicator (LED6): This LED turns ON when the onboard battery charger is charging a
lithium-ion polymer battery connected to J15. Note that the battery connector and battery are not included
in the kit and should be purchased separately if you want to test the battery charging functionality.

3. KitProg3 USB connector (J10): The USB cable provided along with the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit
connects between this USB connector and the PC to use the KitProg3 on-board programmer and debugger
and to provide power to the Pioneer Board.

4. Infineon EZ-PD™ CCG3 Type-C Port Controller with PD (CYPD3125-40LQXIT, U3): The Pioneer Board
includes an EZ-PD™ CCG3 USB Type-C port controller with power delivery system. This device is
preprogrammed and can deliver power from a Type-C port to an onboard header J16, while simultaneously
charging a lithium-ion polymer battery connected to J15. In addition, the power delivery system can deliver
power to a Type-C power sink or consumer, such as a mobile phone, with the power derived from the VIN
supply. See “EZ-PD™ CCG3 Type-C Power Delivery” on page 32 for more details.

5. KitProg3 programming button (SW3): This button can be used to switch between the KitProg3 operation
modes (proprietary SWD programming/CMSIS-DAP mode).

6. KitProg31/0 header (J6): This header brings out several GP10s of the on-board KitProg3 PSoC™ 5LP device.
This includes the USB-I12C, USB-UART, and USB-SPI bridge lines. The additional PSoC™ 5LP MCU pins are
direct connections to the internal programmable analog logic of the PSoC™ 5LP MCU. For details on KitProg3,
see the KitProg3 user guide.

7. KitProg3 programming (J7): This header brings out more GPIOs of the PSoC™ 5LP MCU. It also contains a
five-pin SWD programming header for the PSoC™ 5LP MCU.

8. External power supply VIN connector (J9): This connector connects an external DC power supply input to
the on-board regulators. The voltage input from the external supply should be between 5V and 12 V.

9. PSoC™ 6 MCU user button (SW2): This button can be used to provide an input to the PSoC™ 6 MCU.

Note that by default the 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.

10. 1/0 header compatible with Digilent Pmod (J14): This header can be used to connect 1 x 6 pin modules
compatible with Digilent Pmod.

11. Power LED (LED4): This is the amber LED that indicates the status of power supplied to the board.

12. KitProg3 status LEDs (LED1, LED2, and LED3): Red, amber, and green LEDs (LED1, LED2, and LED3
respectively) indicate the status of KitProg3. For details on the KitProg3 status, see the KitProg3 user guide.

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

14. PSoC™ 6 MCU 1/0 headers (J18, J19, and J20): These headers provide connectivity to PSoC™ 6 MCU GPIOs
that are not connected to the headers compatible with Arduino. Most of these pins are multiplexed with
on-board peripherals 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 Table 1.

15. Power header compatible with Arduino (J1): This header powers the shields compatible with Arduino.

It also has a provision to power the kit though the VIN input.

16. PSoC™ 6 MCU debug and trace header (J12): This header can be connected to an embedded trace
macrocell (ETM)-compatible programmer/debugger.

17. 1/0 headers compatible with Arduino Uno R3 (J2, J3, and J4): These I/O headers bring out pins from the
PSoC™ 6 MCU to interface with the shields compatible with Arduino. Some of these pins are multiplexed with
on-board peripherals and are not connected to PSoC™ 6 MCU by default. For detailed information on how to
rework the kit to access these pins, see Table 1.
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18. PSoC™ 6 MCU program and debug header (J11): This 10-pin header allows you to program and debug the
PSoC™ 6 MCU using an external programmer such as MiniProg3 / MiniProg4. In addition, an external
PSoC™ 4, PSoC™ 5LP, or PSoC™ 6 device can be connected to this header and programmed using KitProg3.

19. CAPSENSE™ proximity header (J13): A wire can be connected to this header to evaluate the proximity
sensing feature of CAPSENSE™.

20. CAPSENSE™ slider (SLIDER) and buttons (BTNO and BTN1): The CAPSENSE™ touch-sensing slider and two
buttons, all of which are capable of both self-capacitance (CSD) and mutual-capacitance (CSX) operation,
allow you to evaluate the CAPSENSE™ technology. The slider and buttons have a 1-mm acrylic overlay for
smooth touch sensing.

21. System power V,, selection switch (SW5): This switch is used to select the PSoC™ 6 MCU V, supply voltage
between a constant 1.8V, a constant 3.3V, and a variable 1.8 to 3.3 V. In the variable 1.8 to 3.3V mode, the
PSoC™ Programmer software can control the voltage via KitProg3.

22. 512-Mbit serial NOR flash memory (S25FL512S, U4): The S25FL512S NOR flash of 512Mb capacity is
connected to the serial memory interface (SMIF) 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.

23. PSoC™ 6 MCU user LEDs (LED8 and LED9): 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 LEDs.

24. RGBLED (LED5): This on-board RGB LED can be controlled by the PSoC™ 6 MCU. The LEDs are active LOW, so
the pins must be driven to ground to turn ON the LEDs.

25. Wi-Fi and Bluetooth® module (LBEE5SKL1DX-883, U6): This kit features the on-board Wi-Fi and Bluetooth®
combination module to demonstrate the loT features. LBEESKL1DX is a Type 1DX module available with
2.4-GHz WLAN and Bluetooth® functionality. Based on Infineon AIROC™ CYW4343W Wi-Fi & Bluetooth® combo
chip, this module provides high-efficiency RF front-end circuits.

26. 4-Mbit serial F-RAM (CY15B104QSN, U5): This kit contains the CY15B104QSN
4-Mbit (512K x 8) Excelon™ F-RAM device, which can be accessed through the Quad SPI interface, which is
capable of Quad SPI speed up to 108 MHz but PSoC™ 6 MCU is limited to 80 MHz.

27. Wi-Fi-Bluetooth® antenna (ANT1): This is the on-board antenna connected to the Wi-Fi and Bluetooth®
modaule.

28. VBACKUP and PMIC control selection switch (SW7, on the bottom side of the board): This switches the
VBACKUP supply connection to the PSoC™ 6 MCU between VDDD/KITPROG3 and the SUPER CAP/PSOC™ 6.

Note: Starting with Rev. *F of the kit, the super capacitor is removed. Therefore, you must keep SW7 at
VDDD/KITPROG3 position. If not, the kit will be unpowered, and you will notice flickering on the TFT
display.

29. PSoC™ 6 USB Type-C connector (J28): The USB cable provided with the PSoC™ 6 Wi-Fi Bluetooth® Pioneer
Kit can also be connected between this USB connector and the PC to use the PSoC™ 6 MCU USB device
applications.

30. PSoC™ 6 MCU (CY8C6247BZI-D54, U1): This kit is designed to highlight the features of the PSoC™ 6 MCU.
For details on PSoC™ 6 MCU pin mapping, see Table 1.

31. PSoC™ 6 USB Type-A connector (J27): USB devices can be connected to this USB Type-A connector and
communicate with the PSoC™ 6 MCU USB host applications.

32. ICSP header compatible with Arduino (J5): This header provides an SPI interface for shields compatible
with Arduino ICSP.

33. PSoC™ 6 MCU current measurement jumper (J8, on the bottom side of the board): An ammeter can be
connected to this jumper to measure the current consumed by the PSoC™ 6 MCU.

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

User guide 24 002-22677Rev.*J
2023-12-18


https://www.infineon.com/cms/en/product/evaluation-boards/cy8ckit-002/ for MiniProg3
https://www.infineon.com/dgdl/Infineon-S25FL512S_512_Mb_(64_MB)_3.0_V_SPI_Flash_Memory-DataSheet-v19_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0ed046ae4b53
https://www.infineon.com/dgdl/Infineon-KitProg3_User_Guide-UserManual-v01_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f01221f1853&utm_source=cypress&utm_medium=referral&utm_campaign=202110_globe_en_all_integration-files
https://www.infineon.com/dgdl/Infineon-KitProg3_User_Guide-UserManual-v01_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f01221f1853&utm_source=cypress&utm_medium=referral&utm_campaign=202110_globe_en_all_integration-files
https://www.infineon.com/cms/en/product/evaluation-boards/cy8ckit-005/ for MiniProg4
https://www.infineon.com/dgdl/Infineon-KitProg3_User_Guide-UserManual-v01_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0f01221f1853

o _.
PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit guide |n f| neon
CY8CKIT-062-WIFI-BT

Kit operation

35. Battery connector (J15, on the bottom side of the board): This connector can be used to connect a lithium-
ion polymer battery. Note that a battery is notincluded in the kit package and should be purchased separately
if you want to demonstrate battery charging.

36. USB PD output (J16): This header provides a voltage output when the USB Type-C power delivery system
receives power from an external host connected to J10. See “EZ-PD™ CCG3 Type-C Power Delivery” on
page 32 for more details.

See “Hardware functional description” on page 35 for details on various hardware blocks.

For some devices in the PSoC™ 6 MCU family, simultaneous GPIO switching with unrestricted drive strengths and
frequency can induce noise in on-chip subsystems affecting CAPSENSE™ and ADC results. For more details, see
the Errata section of the corresponding device datasheet.

Table 5 shows the functionalities of the on-board selection switches.
Table 5 Selection switches on the Pioneer Board

Switch |Location on the | Purpose Default
board position
SW5 Front Selects the Vp, supply of the PSoC™ 6 MCU between 1.8V,3.3V, 3.3V
and the variable 1.8 Vto 3.3V, which is controlled by KitProg3.

Note:

1. Starting with Rev. *F of the kit, the super capacitor is removed. Therefore, you must keep SW7 at VDDD/KITPROG3
position. If not, the kit will be unpowered, and you will notice flickering on the TFT display.

2. In the Rev *F version of the kit, the silkscreen on the board shows KitProg2. However, the KitProg3 is loaded on
the kit.

2.2 CY8CKIT-028-TFT details

2.2.1 CYSCKIT-028-TFT display shield

Visit www.cypress.com,/mcu

to find out more about e
Cypress MCUs

Figure9  TFT display shield
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The TFT display shield has the following peripherals:

1. 2.4-inch TFT display: This is a Newhaven 2.4-inch TFT LCD module with 240 x 320 pixel resolution and uses
a Sitronix ST7789 display controller. This display module is configured for an 8-bit parallel pinout
connection (8080-Series) to interface with the PSoC™ 6 device on the baseboard.

2. Inertial measurement unit (U1): This inertial measurement unit (IMU) is a three-axis acceleration and three-
axis gyroscopic motion sensor that can be used to count steps to emulate a pedometer or similar application.

3. Ambient light sensor (Q1): This is a high photosensitive NPN phototransistor IC that can be used to detect
intensity of ambient light.

4. PDM microphone (U2): This microphone converts voice inputs to pulse-density modulated (PDM) digital
signals.

5. 1/0 header compatible with Arduino (J2, J3, and J4): These headers interface with the PSoC™ 6 MCU GPI0s
on the baseboard.

6. Power header compatible with Arduino (J1): This header receives power from header J1 on the board.

7. Voltage regulator - 1.8 V (U4): An LDO that converts 3.3V to 1.8V for the digital supply of the audio codec.

8. TFT display connector (J5): This connector is used to connect the TFT display to the circuits on the TFT
display shield.

9. Audio codec (U3): This is a low power consumption, 32-bit stereo codec with speaker amplifiers. The left
channel and right channel amplifier output pins of the device are connected to the on-board audio jack.

10. Audio jack (J6): The on-board audio jack provides a provision of connecting both AHJ and OMTP
headphones. The headset standard can be set by an on-board switch SW1.

11. Audio jack selection switch (SW1): This on-board selection switch can set the headphone type either to AHJ
and OMTP standard connected to the audio jack.

Figure 10 shows the connectivity of the TFT display shield with the CYS8CKIT-062-Wi-Fi Bluetooth® baseboard
through the headers.

125_MCLK
125_TX_SCK
125_TX_WS
125_TX_SDO
125_RX_SCK
125_RX_WS
125_RX_SDI
TFT_DISP_DB13

PDM_DATA TFT_DISP_DB12
PDM_CLK TFT_DISP_DB11
IMU_INT2 NC
IMU_INT1 TFT_DISP_DB10

CODEC_PDN_SW TFT_DISP_DBS
ALS_OUT TFT_DISP_DB8

TFT_DISP_DB14
TFT_DISP_DB15
TFT_DISP_RD_L
TFT_DISP_WR_L
TFT_DISP_D/C
TFT_DISP_RST_L
GND

NC

12C_SDA
12C_SCL

¢ ECA3IY 10-00#09-009

Figure10 TFT shield pinout
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Note: The TFT display operation at 1.8 V is currently not supported in this version of the kit. Ensure that the
following conditions are met when the CYS8CKIT-028-TFT display shield is mounted on the PSoC™ 6
Wi-Fi Bluetooth® Pioneer Board.

1. Ensure that SW5 is either set to 3.3V or set to the 1.8 V-3.3 V VARIABLE with PSoC™ Programmer selecting a
voltage of 2.5V or higher.

2. Ifyou want to erase the internal flash of the PSoC™ 6 MCU, ensure that the PSoC™ Programmer setting is not
1.8V when the SW5 is set to the 1.8 V-3.3 V VARIABLE position.

2.3 KitProg3: On-board programmer/debugger

The PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit can be programmed and debugged using the KitProg3 onboard
programmer/debugger with USB-UART, USB-I2C, and USB-SPI Bridge functionality. KitProg3 supports CMSIS-
DAP and DAPLink mode for programming. A PSoC™ 5LP device is used to implement the KitProg3 functionality.
For more details on the KitProg3 functionality, see the KitProg3 user guide.

Note: Ifyou are using Rev *F or higher (see Kit Revision on the box), please note that the silkscreen of the kit
shows KitProg2 but KitProg3 is loaded on the kit.

2.3.1 Programming and debugging using ModusToolbox™ software

1. Connectthe board to the PC using the provided USB cable through the KitProg3 USB connector, as shown in
Figure 11. The kit enumerates as a composite device when you connect it to your PC.

2. The KitProg3 on this kit is in CMSIS-DAP Bulk mode by default. The status LED (amber), LED2 and power LED
(amber), LED4 are turned ON at this time. If you do not see the desired LED status, see the KitProg3 user guide
for details on the KitProg3 status and troubleshooting instructions.

Note: Programming can be done in either KitProg3 programming modes, but it is recommended to program
the kit in CMSIS-DAP Bulk mode.

«z m/mcu

Figure1l Connect USB cable to the USB connector on the board
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3. Inthe Eclipse IDE for ModusToolbox™ software, import the desired code example (application) into a new
workspace.
a) Click New Application from the Quick Panel.

ﬂJ:ValiabIEs 44 Expressions g Breskpaints =g
Eclipse IDE for

ModusToolbox™
« Start

& New Application

i Import Application

& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material

& Refresh Quick Panel

~ Project

+ Launches
+ Tools

+ Documentation

Figure12 Create new application

b) Select the BSP in the Choose Board Support Package window and click Next.
The rest of the steps uses the CYS8CKIT-062-WIFI-BT BSP for the sake of explanation.

[ Project Creator 1.40 - Choose Board Support Package (B57) - a bt
Settings  Help

o impert| CYMKIT 462 wiFLAT

Kit Mame - MCU Connectivity Device Tha PSOC™ & VWHF-IT Pioesber KR 6 8 lowreost hidvnre platform that ansbles design oed dabug of the FS6C™ 6 MOU (CYICETIZIDA) hed the Murats
» AIROC™ Blustoath® BSPs LBEESKLL0 Module (CYWSIHIW Wi + Bhugtooth Combo Chig).
b AIROC™ Connectivity BSPs o
* PMG] BSPs 5.
* PSoC™ 4 BSPs *BLEVS.D

* Sarial srpmmery inkarlnce

= PSoC™ 6 B5Rs * POM-PCM digral microphons interface
CYBCEVAL-D6252 CYBC624ABZI-52D44 <none> * Industry-leadng CAPSENSE
CYBCEVAL-DEZS2-LAR43TIM2  CYBCG24ABZI-52044 CYWAITIEUBGT Pubseed st
CYBCEVAL-06252-MUR-43430M2 CYBC624A82)-52044 CYW434I0KU8G * EEE 802.110/bygin WA

CYBCKIT-D62-BLE CYBCE4TBZI-BLDS3 <nonex Kt Conbents:

CyacKIT E‘E\BBE 4302 CYBO624ABZI-52044 CYW43012COWKWEG = CYBCKIT-062-WIFHET evaluation beard
YRCKIT-06254 B 54092 _<none ® TFT chsplary shisk with 8 2.4° TFT cisplay, bght sensor, 6268 motion seesor, nd digital microphone
*us cable
TECRIT Do NIae 404 T " {B+IaT E W e R
CYBCKIT-DE45052-4383W CYSOEL4ABZI-S2048 CYWAIAIWKUBG
CYBCPROTO-062-4343W CYBOE24ABZI-52044 CYWH34IWKUBG
CYBCPROTO-06253-4343W CYBCA245000-53072 CYW434IWKUBG
CYBCPROTO-063-BLE CYBLE-416045-02  <none»
CYBCPROTO-064B051-BLE CYBOG44TBZI-BLDS3 <none>
CYBCPROTO-064B053 CYBOS445000-53042 <none=
CYBCPROTO-06451-58 CYBOG44TBZI-DS4  <none>
CYBLE-416045-EVAL CYBLE-416045-02  <nonex
CYSBSYSKT-01 CYBCO624AFNI-52043 CYWA30N2TCOKFFEH
CYSBSYSKIT-DEV-01 CYBCA24AFNI-52043 CYW430N2TCOKFFEH
CYWIPE251-43012EVE-01 CYBC624TFDI-DS2  CYW430N2ZTCOEKUBG
CYWIPE2S1-43438EVE-01 CYBOGZATBZI-DS4  CYW43438KUBG
PEOCE-GENERIC CYBCH34T821-BLOS3 <nonex
» XMC™ BSPs
Chackong f ramotn mandast is azerssbla.
Gemtng manfests from semeth SAr...
100%
woper Wrettspe-rmandest-h.xml

BSP: CYBOKT-062-WIFFET

Priess "Hest” bo select application.

st > Dose

Figure 13 Creating a new application: Choose board support package
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¢) Select the application in the Select Application window and click Create.

[ Project Creator 1.40 - Select Application

- [m] X
Settings  Help
Application(s) Root Path: | C:/01_MyWork/tmp Browse...
Target IDE: Edlipse IDE for ModusToolbox™
Search, (mport| 7 HZ (S This code example demonstrates Wi-Fi provisioning via a SoftAR interface and setting up a web server using FSoC™ 6
MCU with ATROC™ CYW43xxx Wi-Fi & Bluetooth® combao chips. In this example, the PSoC™ 6 MCU device is configured
Template Application = New Application Name in AP+5TA concurrent mode. It starts an HTTP web server while in AP+STA concurrent mode and hosts an HTTP web
+ Bluetooth® page. The kit can be connected to the desired Wi-Fi network by entering the credentials via this web page. After
connecting to the specified Wi-Fi network, the device is reconfigured to start a new HTTP web server. The new web
b Getting Started server hosts a web page that displays the device data containing ambient light sensor (ALS) value and provides a button
¥ Graphics to change the brightness of an LED.
» Machine Learning
b Manufacturing For more details, see the README on GitHub.
+ Peripherals . o
} Sensing License Disclaimer:
v WA This code example makes use of the InIP open-source TCP/IP stack and the Mbed TLS open-source TLS/SSL library which
HTTPS Server has cryptographic capabilities. Creating a project from this template will cause [wIP and Mbed TLS to be downloaded on
MOITT Client your computer, Itis your responsibility to understand and accept the IwIP & Mbed TLS licenses and regional use
Secure TCP client restrictions {induding abiding by all applicable export control laws).
Secure TCP server
TCP Client
TCP Keepalive Offload
TCP Server
Tester - Wi-Fi Cert Tool
UDP Client
UDP Server

WPS Enrolles

Summary:

BSP: CYSCKIT-052-WIFL-8T

Template Application(s): Wi-Fi Web Server
Application(s) Roat Path: C:/01_MyWork/tmp

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

< Back | Create

Close

8
Figure 14 Creating a new application: Select Application

4. 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 15.

)= Variables €7 Expressions g Breakpoints = 0

&, Refresh Quick Panel
= Wi-Fi_Web_Server (CYSCKIT-062-WIFI-BT)
&, Build Wi-Fi_Web_Server Application
()’ Clean Wi-Fi_Web_Server Application
= Launches
{,ﬁ Wi-Fi_Web_Server Debug (JLink)
{,ﬁ Wi-Fi_Web_Server Debug (KitProg3_MiniProgd)
Wi-Fi_Web_Server Program (JLink)
0 Wi-Fi_Web_Server Program (KitProg3_MiniProgd) I

% Generate Launches for Wi-Fi_Web_Server

Figure 15 Programming in ModusToolbox™ software
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5. ModusToolbox™ software 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 16. For more details, see the
“Program and debug” section in the Eclipse IDE for ModusToolbox™ user guide.

[ Quick Panel 0= Variables €' Expressions 9 Breakpoints = A8

&, Refresh Quick Panel

~ Wi-Fi Web_Server (CYSCKIT-062-WIFI-BT)

Q Build Wi-Fi_Web_Server Application

()‘ Clean Wi-Fi_Web_Server Application

+ Launches

’{; Wi-Fi_Web_Server Debug (JLink)
I ’{; Wi-Fi_Web_Server Debug (KitProg3_MiniProg4) I

O Wi-Fi_Web_Server Program (JLink]

O Wi-Fi_Web_Server Pregram (KitPreg3_MiniProg4)

Q Generate Launches for Wi-Fi_Web_Server

Figure 16 Debugging in ModusToolbox™ software

2.3.1.1 Using the OOB example - Wi-Fi_Web_Server

By default, the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit is programmed with the Wi-Fi_Web_Server code example.
The following steps describe on how to use the example. For a detailed description of the project, see the
example’s README.md file in the GitHub repository. The README.md file is also in the application directory after
the application is created.

Note: At any point of time, if you overwrite the OOB example, you can restore it by programming the
Wi-Fi_Web_Server application.

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

Figure 17 Kit connected to the PC

2. Connect to the Wi-Fi network “SOFTAP_SSID” using “SOFTAP_PWD?” as the password.
3. Onyour PC, open a web browser of your choice and enter the URL: https://192.168.0.2:80
4. Ensure you have a non-enterprise Wi-Fi network or a mobile hotspot operating at 2.4 GHz on another device.
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5. Onthe Web Server Demo - Home Page, enter your Wi-Fi network name and password of the non-enterprise
network directly or perform a Wi-Fi Scan to select the network you wish to use to connect to the cloud.
6. Oncethe device connection is successful, the TFT display is updated to show the Wi-Fi network name and the

URL to be used to view the sensor data.

7. Swipe your finger on the CAPSENSE™ slider to change the PWM duty cycle and LED8 brightness.

Figure 18 Use CAPSENSE™ slider to change PWM duty cycle and LEDS brightness

Note: If more than one kit is connected at the same time during OOB evaluation, the pre-programmed SSID
would be the same for all kits. Thus, it may be difficult to identify the kit with which the device has
established the connection. To avoid this scenario, reprogram each kit by changing the SOFTAP_SSID

macro in the web_server.h file.

2.3.2 USB-to-UART bridge

KitProg3 on the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit can act as a USB-UART bridge.
The UART Rx and Tx pins of KitProg3 are connected to the PSoC™ 6 MCU UART pins as follows:

KitProg3
P12[6]

P12[7]
UsB

P15[5]

P1[6]

TX

RX

RX

CTS

RTS

RTS

CTs,.

P5[0]

P5[1]

P5[2]

P5[3]

PSoC™ 6 MCU

Figure 19 UART connection between KitProg3 and PSoC™ 6 MCU

For more details on the KitProg3 USB-UART functionality, see the KitProg3 user guide.
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2.3.3 USB-12C bridge

The KitProg3 can function as a USB-12C bridge and communicate with an 12C master such as Bridge Control Panel
(BCP). The 12C lines on the PSoC™ 6 MCU are hard-wired on the board to the I12C lines of the KitProg3, with
onboard pull-up resistors as Figure 20 shows. The USB-12C bridge supports 12C speeds of 50 kHz, 100 kHz,

400 kHz, and 1 MHz. For more details on the KitProg3 USB-12C bridge functionality, see the KitProg3 user guide.

KitProg3 PSoC™ 6 MCU
P6_VDD
R43 R40
4.7K 4.7K
usB
12C_SDA
P12[1] | - | pe[1]
P12[0] lcsc 6(0]

Figure 20 12C connection between KitProg3 and PSoC™ 6 MCU

2.34 USB-SPI bridge

The KitProg3 can function as a USB-SPI bridge. The SPI lines between the PSoC™ 6 MCU and the KitProg3 are
hard-wired on the board, as shown in the figure. For more details on KitProg3 USB-SPI functionality, see the
KitProg3 user guide.

KitProg3 PSoC™ 6 MCU
P15[1] SPILMOSI | p15(0]
SPI_MISO
P12[5] = P12[1]
usB
SPI_SCLK
P15[2] = P12[2]
SPI_SSEL
P15[3] P12[4]

Figure21 SPI connection between KitProg3 and PSoC™ 6 MCU

2.4 EZ-PD™ CCG3 Type-C Power Delivery

The Pioneer Board includes a Infineon EZ-PD™ CCG3 Power Delivery system. The EZ-PD™ CCG3 is
pre-programmed and can deliver power from a Type-C port to the onboard header J16 (known as the consumer
path), while simultaneously charging a 3.7-V, lithium-ion polymer battery connected to J15. In addition, the
power delivery system can deliver power to a Type-C peripheral, such as a mobile phone, with the power derived
from the VIN (J9) supply (known as the provider path). Note that to use the EZ-PD™ CCG3 Type-C Power Delivery
system, a power delivery capable USB Type-C to Type-C cable should be connected to J10. This cable is not
included in the kit, and should be purchased separately.
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(PSoC 5LP)

EZ-PD CCG3
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current control »
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9V/ 12V @3A
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Arduino Header)

H_ VIN
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4.2V
@100mA/1.5A 4
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current control

Buck/ Boost
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Path FET
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FET

5.3V

________________________________________ N LED (o/p
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External Terminal
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Load switch
with Slew rate
control

VIN

@2A

o
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VsYs
L4

Legend

BATPP

Electrical Switch

Cypress Device

Power Signal
.Control, EY

Figure22 Type-Cblock diagram

The power delivery system works as follows:

1. Ifthe power delivery system detects a non Type-C power adapter (legacy USB), EZ-PD™ CCG3 will charge the
battery at 100 mA. EZ-PD™ CCG3 will also disable the consumer and provider paths.

2. Ondetection of a Type-C power adapter, EZ-PD™ CCG3 will request5Vat3A,9Vat3A,or12Vat3Adepending
on the host capability. After the power level is successfully negotiated, the consumer path is enabled by
turning ON the load switch U13. This load switch is hardware-limited to supply up to 1 A through header J16
to an external device. CCG3 will use the remaining current to charge the battery connected to J15 at a higher
charging rate up to 1.5 A and PD output voltage availability indicator (LED7) will be turned ON.

3. EZ-PD™ CCG3 will also advertise that it can provide 5V, 9V, or 12 Vif a DC power supply capable of providing
either of these voltagesis connected at VIN (J9). The current is limited in this case to 1 A. Note that the external
supply must be capable of providing this current. If a connected, Type-C device requests power, the provider
path is enabled by turning on load switch U31. Table 6 details the power delivery scenarios for onboard

EZ-PD™ CCG3.
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Table 6 Type-C table power delivery scenarios

(infineon

USB host/Consumer VIN Consumer | Provider External USB PD | Battery
capability capability | capability | Out (J16 Header) | charging
current
Non Type-C power <5V N/A 0 0 100 mA
adapter (Legacy USB) S5V N/A 0 0 0
Type-C, PD power adapter | <12V 12V@3A 0 12V@1A” 1.5 Amax
(12-V capable)? ~12V N/A 0 0 0
Type-C, capable of <9V 9V@3 A 0 IV@1A 1.5 Amax
providing max 9 V? 9V N/A 0 0 0
Type-Conly, capable of | <5 5V@3A 0 5V@1A 1.5 Amax
providing max 5 V? >5 N/A 0 0 0
Type-C, requesting 12V? | 12V 0 5V@lA 0 0
12V 0 12V@1A 0 0
Type-C, requesting 9 V* Z9V 0 5V@lA 0 0
9V 0 I9V@1A 0 0
Type-C, requesting 5 V* #5V 0 5V@1A 0 0
5V 0 5V@1A 0 0
Type-C, requesting 5V<VIN<12V| 0 5V@lA 0 0

another voltage

a) Thetableisvalid only if the Type-C cable is connected first and then VIN is applied. If VIN is applied first, consumer

capability will be N/A.

b) Due to the voltage drop-in series components, the voltage at J16 is ~9 V when 12 V PD power adapter is used.

For more information on USB Type-C Power Delivery with EZ-PD™ CCG3 device, see the EZ-PD™ CCG3 webpage.
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3 Hardware
3.1 Schematics

See the schematic files available on the kit webpage.

3.2 Hardware functional description

This section explains the individual hardware blocks of the PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board.

3.2.1  PSoC™6 MCU (U1)

PSoC™ 6 MCU is an ultra-low-power PSoC™ family device specifically designed for wearables and loT products. It
is a programmable embedded system-on-chip, integrating a 150-MHz CM4 as the primary application processor,
a 100-MHz CMO0+ that supports low-power operations, up to 1 MB Flash and 288 KB SRAM, CAPSENSE™ touch-
sensing, and custom analog and digital peripheral functions. The programmable analog and digital peripheral
functions allow higher flexibility, in-field tuning of the design, and faster time-to-market.

For more information, see the PSoC™ 6 MCU webpage and the datasheet.

Simultaneous GPIO switching with unrestricted drive strengths and frequency can affect CAPSENSE™ and ADC
performance. For details, see the “Errata” section of the corresponding device datasheet.

3.22  PSoC™5LP (U2)

An on-board PSoC™ 5LP MCU (CY8C5868LTI-LP039) is used as KitProg3 to program and debug the PSoC™ 6 MCU.
The PSoC™ 5LP MCU connects to the USB port of a PC through a USB connector and to the SWD and other
communication interfaces of PSoC™ 6 MCU. The PSoC™ 5LP MCU is a system-level solution providing MCU,
memory, analog, and digital peripheral functionsin a single chip. The CY8C58LPxx family offers a modern method
of signal acquisition, signal processing, and control with high accuracy, high bandwidth, and high flexibility.
Analog capability spans the range from thermocouples (near DC voltages) to ultrasonic signals.

For more information, visit the PSoC™ 5LP webpage. Also, see the CYS8C58LPxx family datasheet.
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3.2.3 Serial interconnection between PSoC™ 5LP and PSoC™ 6 MCU

In addition to being used as an on-board programmer, the PSoC™ 5LP MCU functions as an interface for the USB-
UART, USB-12C, and USB-SPI bridges, as shown in Figure 23. The USB-Serial pins of the PSoC™ 5LP are hard-wired
to the 12C/UART/SPI pins of the PSoC™ 6 MCU. These pins are also available on the I/0 headers compatible with
Arduino; therefore, the PSoC™ 5LP MCU can be used to control shields compatible with Arduino with an
I2C/UART/SPl interface.

PSoC™ 6 SWD/JTAG Interface
TDO_SWO» OHP6_4
TDI<< <>>P6_5
KP3_SWDIO <<> R194 Oohm TMS_SWDIO  R192 Oohm <>>P676
KP3_SWCLK> R183 Oohm TCLK SWCLK R191 Oohm <>>P6_7
KP37SWD7RST7L> R182 Oohm SWD_RST_L R190 Oohm <XRESiL
Remove R182, R183, R194 Remove R190, R191, R192 for
to isolate KitProg3 programming external target
12C Interface
P6_vDD UART Interface
R43 4.7K
R40 4.7K
R159 Oohm
UART_TX P5 0
12C_SDA R150 Oohm P6_1 UART_RX>< R156 Oohm ><P5_1
12C_SCL R141 Oohm P6_0

Level Translator for SPI and UART flow control

P5LP_VDD  P6_VDD

C56 | [1uF T Icss 1uF
?& [T25v 25V

o <
o O 2 R77 0ohm
g 9 ﬁ? 3__Rel 0Oohm Eg—g
A2 4 R85 Oohm P12 1
= _
P5LP_SSEL_P12_4
e [6__Ree Oohm PoLP SSEL P12
> _
A5 ! R93 Oohm _ <P572
A6 Fo—x
e P6_VDD
11 R104 10K R204
[m} °
z OE DNI 10K

FXMA108BQX R100
- 10K

Figure23 Schematics of programming and serial interface connections
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3.24 EZ-PD™ CCG3 power delivery system

Infineon EZ-PD™ CCG3 provides a complete solution ideal for power adapters, power banks, Type-C dongles,
monitors, docks, and notebooks. See “EZ-PD™ CCG3 Type-C Power Delivery” on page 32 for more details of the
power delivery system implementation on the Pioneer Board.

CCG3 Supply Selection CCG3 USB Type-C Controller
VCC_5v CCG _VWSYS VEAT PP CCG _VSYS CCG_VBUS_OUT
D CCG VDD CCG_VCCD
RES5155-30T2R RBS5155-30T2R |
) wzupo>o0o
= ) QoC
I 28658°48  cor
VBUS & VIN Voltage Monitoring 0”85 25 2
>
VIN VBUS_TC
DPLUS
DMINUS
1 VBUS_P_CTRLO [
? e B VBUS_F_CTRL1
20K 120K VBUS_C_CTRLO
VBUS_C_CTRL1
VIN_MON VBUS_TC_MON
1 VBUS_DISCHARGE
R14 C15 B2 #RES
75K 0.1uF 75K 01wk
W 50V vSS
EPAD
CYPD212540LONIES
LiPo Battery Charger Pull Up CCG3 Programming Decoupling Capacitors
CCG VDD
VCC_5v
CCG_VEYS
TP_SMD - 1uF i) o=} o)
- \91"&——[—&—“2;\,— uF DAUF =—0.1uF
R1 TPSMD o, TE30  MNoloady 25V 50V S50V
1 1 10K -~
Mo Load TP_SMD - TE32 CCG_XRES_L
) CCG_SWDCLK CCG_VSYS
>>Iu3E1 TP_SMD {« E38 G_SWEKAK CCG_VCCD A
TP_SMD -, TP38 CCG_SWDIO
R2 Ry
10K cr crz o744 fori]
1uF 0.1uF 1uF 0.1uF
25 50V 25V 50V
WIN CCG3 Provider Path 'OR'ing CCG3 Consumer Path
VBUS_TC
VouT
vouT
FLG
PG
ILIM GND
EPAD
SiF32420

VBUS Provider Path . TP38 Output Indication

c D TF o s
CCG_VBUS_OUT TP_SMD VBUS_TC CCG_VSYS

CG LED El GREEN LED 5 750chm
W a9 A , coa Lep <<W
JBE_TC_FWQ_&E\SE<< 25& EJ\."’J EJ\::F
- 2000hm
— 1%
Ri32

Bl =
Dohm yBUS_DISCHARGE

sy sy
VBUS_F_CTRLO VBUS_F_CTRL

Figure 24 Schematics of EZ-PD™ CCG3 power delivery system

User guide 37 002-22677Rev.*J
2023-12-18



o _.
PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit guide |n f| neon
CY8CKIT-062-WIFI-BT

Hardware

o —p Kit configured
as CCG3 Consumer

Kit configured
as CCG3 Provider

Figure25 EZ-PD™ CCG3 power delivery setup using two CYS8CKIT-062-Wi-Fi Bluetooth® kits

3.2.5 Power supply system

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

« 5V,9V,or12Vfrom the on-board USB Type-C connector

+ 5Vto12Vpowerfrom ashield compatible with Arduino or from external power supply through VIN header J9
orJi

« 3.7Vfrom arechargeable Li-Po battery connected to J15

+ 5Vfrom an external programmer/debugger connected to J11 and J12

The power supply system is designed to support 1.8 V to 3.3 V operation of the PSoC™ 6 MCU. In addition, an
intermediate voltage of 5 V is required for operation of the KitProg3. Therefore, three regulators are used to
achieve 1.8 Vto 3.3V and 5V outputs - a buck boost regulator (U30) that generates a fixed 5V from an input of 5
Vto 12V, and a main regulator (U10) that generates either a variable 1.8 Vto 3.3V, or a fixed 1.8 V, or a fixed 3.3V
from the output of U30. Figure 26 shows the schematics of the voltage regulator and power selection circuits.

The voltage selection is made through switch SW5. For details of the PSoC™ 6 MCU backup system and power
supply, see the PSoC™ 62 architecture reference manual.

Note: Starting with Rev. *F of the kit, the super capacitor is removed. Therefore, you must keep SW7 at
VDDD/KITPROG3 position. If not, the kit will be unpowered, and you will notice flickering on the TFT
display.
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Table 7 details the different powering scenarios for Pioneer Board.
Table 7 Power supply scenarios

Power inputs Board condition
USB VIN ETM header | Battery JTAG/SWD Main PSoC™ Battery
(VTARG_IN) | connected | header regulator | powered | charging
(VTARG_REF) | powered by
by
Non Type-C | <5 N/A Yes N/A Type-C Main 100 mA
power regulator
adapter
(legacy USB),
5V
>5 N/A N/A N/A VIN Main No
regulator
Type-C,PD | <PD power | N/A Yes N/A Type-C Main 1.5A
power adapter regulator
adapter
>PD power | N/A N/A N/A VIN Main No
adapter, regulator
<12V
ov 5VvV-12V N/A N/A N/A VIN Main No
regulator
oV ov 5V N/A N/A ETM Main No
(VTARG_IN) | regulator
oV ov ov 3.2V-4.2V | N/A Battery Main No
regulator
oV ov ov ov 1.8Vv-3.3V N/A JTAG/SW | No
D
(VTARG_R
EF)
User guide 39 002-22677Rev.*J

2023-12-18



o _.
PSoC™ 6 Wi-Fi Bluetooth® Pioneer Kit guide |n f| neon
CY8CKIT-062-WIFI-BT

Hardware

VCGC_5V

Backup Supply & PMIC Control

VCC_5V
VC(E__SV Ve VCC_1v8 R8O 100K
1 5 4

)

VIN ouT KP_PMIC_EN i5|_p — 8 “SHKP_PMIC_EN_OUT

cE2 2 ConTROL (135,;' =

(]
1uF 4 2 OoE Z
25V H»—— NC GND 20V (o

TCR2EF18,LM(CT 74LVCE1G126W5-7

VDDD
VCC_1v8 VCGC_1v8

R103 100K

'|' SW7
VBACKUP 1 II S (KP_PMIC_EN_OUT

2 & S»emic_EN
5 = = P0_5Y g 4 4 3HP6_PMIC_EN_OUT
i1 KP6_PMIC_EN_OUT R Q
| JS202011JCQN =
+| c103 OE 2
0.33F o
DNI| 33V SW7 Source 74LVCE1G126W5-7

Supercap POST | KitProg3 PMIC Control
POS2 PSoC™ 6 PMIC Control

Figure 26 Schematics of power supply system
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3.2.6 Expansion connectors

3.2.6.1 Headers compatible with Arduino (J1, J2, J3, J4, and J5)

The board has five headers compatible with Arduino: J1,J2, J3, J4, and J5 (J5 is not populated by default). You
can connect 3.3-V shields compatible with Arduino to develop applications based on the shield’s hardware. Note
that 5-V shields are not supported and connecting a 5-V shield may permanently damage the board. See Table 1
for details on the PSoC™ 6 MCU pin mapping to these headers.

3.2.6.2 PSoC™6 MCU /O headers (J18, J19, and J20)

These headers provide connectivity to PSoC™ 6 MCU GPIOs that are not connected to the headers compatible
with Arduino. Most of these pins are multiplexed with on-board peripherals 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™ 6 Wi-Fi
Bluetooth® Pioneer Board reworks” on page 47.

3.2.6.3 PSoC™5LP MCU GPIO header (J6)

J6 is a 8 x 2 header provided on the board to bring out several pins of the PSoC™ 5LP MCU to support advanced
features such as a low-speed oscilloscope and a low-speed digital logic analyzer. This header also contains the
USB-UART, USB-I2C, and USB-SPI bridge pins that can be used when these pins are not accessible on the Arduino
headers because a shield is connected. The additional PSoC™ 5LP pins MCU are connected directly to the internal
programmable analog logic of PSoC™ 5LP MCU. J6 is not populated by default. Note that the SPI, RTS, and CTS
lines on these headers are directly from PSoC™ 5LP MCU (before level translator).

3.2.6.4 KitProg3 programming/GPIO header (J7)

A5x2 header is provided on the board to bring out more PSoC™ 5LP MCU GPIOs. This header also brings out the
PSoC™ 5LP MCU programming pins and can be programmed using MiniProg4 and a five-pin programming
connector. J7 is not populated by default.

Note: In the Rev *F version of the kit, the silkscreen on the board shows KitProg2. However, the KitProg3 is
loaded on the kit.
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3.2.7 CAPSENSE™ circuit

A CAPSENSE™ slider and two buttons, all of which support both self-capacitance (CSD) and mutual-capacitance
(CSX) sensing, and a CSD proximity sensor (header) are connected to PSoC™ 6 MCU as Figure 27 shows. Four
external capacitors - Cyop and Cgy, for CSD, C yraand C 15 for CSX are present on the Pioneer Board. Note that CSH
is not loaded by default. For details on using CAPSENSE™ including design guidelines, see the Getting started
with CAPSENSE™ design guide.

CAPSENSE™ Button CMOD, CSH & CINT

Optional CSH
CSB1 CINTA CINTB

C33 | |0.47nF C31 |0.47nF
7.1 P72 >—| |—
\SCAP_BUTO_P8_1 sV <O % 50V

Button 1 L C27 ||2.2nF < 7 7 P7_3¢) C29 |[10nF |
(CAP_TX_P1.0 V4 Y s X0 115V <
CSB2
SSCAP_BUT1_P8 2 .
CAPSENSE™ Shield
Button 2
P6_3 (Or—RME AT CAP_SH1
P13_6 (R4S Oohm _JSHIELD 1
- DNI
CAPSENSE™ Slider

R44 Oohm

CSS1__Slider
SCAP_SEGO_P8_3 %;

SSCAP_SEG1_P8 4

ol bl NNCAP SEG2 P8 5

SOCAP_SEG3_P8_6 CAPSENSE™ Proximity
J13
AP_SEG4_P8_7
PPAP- o [T»CA{PROKP&O
L (CAP_TX P10 SON 21t

Figure 27 Schematics of CAPSENSE™ circuit

3.2.8 LEDs

LED1, LED2, and LED3 (red, amber, and green respectively) indicate the KitProg3 status (see the KitProg3 user
guide for details). LED4 (amber) indicates the status of power supplied to the

PSoC™ 6 MCU.

The Pioneer Board also has two user-controllable LEDs (LED8 and LED9) and an RGB LED (LED5) connected to
the PSoC™ 6 MCU pins for user applications.
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3.2.9 Push buttons

The PSoC™ 6 Wi-Fi Bluetooth® pioneer kit has a reset button and three user buttons:

« Thereset button (SW1) is connected to the XRES pin of the PSoC™ 6 MCU, and is used to reset the device.

+ The user button (SW2) is connected to pin P0[4] of the PSoC™ 6 MCU. (SW2) can be changed to active HIGH
mode by changing the zero resistors as shown in the figure below.

+ SW3is connected to PSoC™ 5LP MCU for programming mode (see KitProg3 user guide for details).

All the buttons connect to ground on activation (active LOW) by default.

User Button / Hibernate Wakeup Reset Button

VDDD
VBACKUP VBACKUP

EVQ-PE105K
R66 XRES_L(K-
Oohm
DNI 0.1uF
50V

R65
10K Oohm
DNI

EVQ-PE105K

PSoC™ 5LP User Switches

4

PSLP1_2 ((—g—SW3
T
Programming } O_{z

Mode SKRPACEO10

4

P5LP15_ 0 ((—pSWA !
[ }o 754
Custom App n_‘ 3 |

SKRPACEO010
DNI

Figure 28 Schematics of push buttons

3.2.10 NORflash

The Pioneer Board has a NOR flash memory (S25FL512SAGMFI011) of 512 Mb capacity. The NOR flash is
connected to the serial memory interface (SMIF) of the PSoC™ 6 MCU. The NOR flash device can be used for both
data and code memory with execute-in-place (XIP) support and encryption.

Vee 3v3 QSPI Flash (SMIF)
VCC_IO_FLASH
I VCC_3v3 VCC_IO_FLASH
3 b VCC_IO_FLASH
u4 @ - c109 ci10 cint ce4 | co5
o) S R134 10K 1uF 0.1uF 220F 1uF ——0.1uF
2 inc 1 S 4 25V 50V 6.3V 25v | s0v
*—s NC_2 o e
%—gg| NC_3 > cs (FLASH_CS_P11_2
Zcs|NC4 B2
g5 NC_5 SCK {53 (P17
*—£1| NC6 SI100 55 P11_6
X—E7{ NC_7 SONOT &z P15 P6_VDD VCC_3V3 VCC_IO_FLASH
*—g3| NC_8 WP/I02 5 P11_4 T u24
*—gs| NC_9 HOLD/I03 P11.3 T 3 1
%—&3| NC_10 A4 IN out
%1 RFU RESET/RFU
B1 c112 Cc108 4 o
>—&7| DNU_1 P OAUE EN 29
%—BH1] DNU_2 6“3\/ 50V o
DNU_3 ﬁ - | F1P32402ADNP
|  S25FL512SAGBHIA10
1]

Figure 29 Schematics of NOR flash
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3.2.11 Quad SPI F-RAM

The Pioneer Board contains the CY15B104QSN EXCELON™ F-RAM device, which can be accessed through Quad
SPlinterface. The F-RAM is 4-Mbit (512K x 8) and is capable of Quad SPI speed up to 108 MHz but the PSoC™ 6 MCU
is limited to 80 MHz.

Note that if P6_VDD is set to 1.8 V, the speed is limited to 75 MHz. This limitation is only specific to this kit.

F-RAM

FRAM_VDD

FRAM_VDD
us

C17 | [0.1uF
Cs VDD g
SO/I01  RESET/IO3 [ §F’1L3
WP/102 SCK 5 P11_7
vss sinoo [———<HP11.6

CY15B104QSN

P6_VDD FRAM_VDD FRAM_VDD

R13 Oohm P11.3 R17 10K

P11 4 R38 10K
DNI

N~
R

HDR 2x1
DNI

Figure 30 Schematics of Quad SPI F-RAM

3.2.12 Wi-Fi and Bluetooth® module

The Pioneer Board features an on-board Wi-Fi and Bluetooth® combination module to demonstrate the wireless
communication features. This LBEE5KL1DX is a Type 1DX module available with 2.4-GHz WLAN and Bluetooth®
functionality. Based on AIROC™ CYW4343W Wi-Fi & Bluetooth® combo chip, this module provides high-efficiency
RF front-end circuits.
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infineon

Wi-Fi Interface with PSoC™ 6 Supply for Wi-Fi Module
WL_VDDIO
T P6_VDD WL_VDDIO
R21 49.9K_DNI
R96 499K TP_SMD
R24 49.9K
R22 49.9K
SR A RNY
["R25 49.9K
R23 49.9K
P2_ R S30HM R110 ohm DIO_DATAO
P21 R S30HM R11 ohm DIO_DATA1
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P2_2. R 30t R DIO_DATA2
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WL_GPIO_4 TP19 < DNI
WL REG_ON P2 6 TP33 ~ TP_SMD Optional JTAG Interface
WL_HOST_WAKE P27 _TP Tp34g TP_SMD
J25
BT REC_ON Pa4 P37 &) TP_SMD 2 WL JTAG_TRSTN _R114 Oohm DI SDIO_DATA3
BT_HOST WAKE P35 P31 X TP_SMD 2 1 R
. 7 WL_JTAG_TDI R116 Ochm D DIO_DATAT
BT_DEV_WAKE_P4_0 P35 >< TP_SMD 514 3 WL JTAG TD0 R
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BT_25 DO P18 5 TP_SMD _BOMIL KEVED SMD
BT_PCM_SYNC P24 ~ TP_SMD DNI WL_VDDIO
BT _PCM_IN 51 TP SMD
BT PCM _OUT P14°52 TP SMD R20 |1)?\‘KI WL_GPIO_1
BT_PCM_CLK P15 6% TP_SMD
BT_UART_RXD P40 TP_SMD
BT UART TXD__TP4 TP_SMD
BT_UART_CTS P42 TP_SMD
BT _UART RTS __7p4 TP SMD
Wi-Fi / Bluetooth® Module
WL_VBAT U6
WL_VDDIO
301 vBaT
36 41 ANT
L2 2200 34 | V-0 ANT
: SR_VLX 28
c7_||4.7uF 31 WL_REG_ON WL_REG_ON_P2 6
= VIN_LDO WL_HOST_WAKE WL_HOST_WAKE_P2
SDIO_DATA1 DIO_DATA1
SDIO_DATA3 DIO_DATA3
BT_REG_ON_P3_4 14 SDIO DATAO DIO_DATAO
BT_HOST_WAKE_P3_5 <—| 35 BT_REG_ON SDIO_DATA2 DIO_DATA2
BT_DEV_WAKE_P4_0 39 BT_HOST_WAKE SDIO_CMD DIO_CMD
> BT_DEV_WAKE SDIO_CLK {sDIO_CLK
P31 > BT_UART_RXD WL_GPIO_1 —7—WLGPIO 72—
P30 (& BT_UART_TXD WL_GPIO_2 [~5—WLGPIO 24—
P3_2 BT_UART_CTS WL GPIO 4 |[———
P33 K BTS00 16 | BTUARTRTS Nt I
BT _GPIO_3 _128_
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BTFoM OUT 70| BT_PCM_IN GND_35 |35 0K
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Figure 31 Schematics of Wi-Fi and Bluetooth® module
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3.2.13 USB host and USB device connections

The PSoC™ 6 MCU can be configured as either a USB host or USB device. When PSoC™ 6 is programmed as a host
controller, you can connect an external device such as mouse, keyboard, and flash memory to the USB Type-A
receptacle port (J27). When the PSoC™ 6 MCU is programmed as a USB device, you can connect the kit either to
a PC or to another host controller through a Type-C cable at the USB Type-C connector (J28).

USB Multiplexer USB Type-A Receptacle (Host) USB Type-C Connector (Device)
VCC_3v3 J28 'VBUS_DEV
ot et DEV_USB_DP T
u16 | AL — B7 | OP2 VBUS_4
1 5 DEV_USB_DP - = ON2 C51
Uss_oe D+ 8 HDS1+ [ DEvUss oW
000 en— A R <1 22| oo |
10 7 HOST_USB_DP SSTXN1 SDO05-
OE 2 HSD2 [ SSRXIN SBUT g%
100k sz 77
5 cc2

USB Device Port VBUS Detect

PVOD
VBUS DEV 5o ourl4 35US8_DEV_VBUS_DET
2
n Ri07
0 oe ool 100K
AVCETGT2oWS-

Ri01 == caz
100K T oo

USB Host VBUS Enable

voe_1ve vee sv voDD
o6 ||o1uE
veo sv VBUS_HOST
Ro7 ROt
ol 100K u1s 10K
L o 5 IN ouT 1
USB_HOST_EN. Zya S vt 4 2
o
e
&

EN 2 FlG _INT_L
; 1, L.:2 1
x—ne c7s co1 o APZIBIWG7 == C66
R79 oF uF 10uF
100K ALVE1G07GW, 125 25V

Figure32 Schematics of USB host

Figure 33 USB device connections
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3.3 PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board reworks

3.3.1 Bypass protection circuit on program and debug header (J11)

The 10-pin header allows you to program and debug the PSoC™ 6 MCU using an external programmer such as
MiniProg4. This header has a protection circuit that cuts-off any voltage greater that 3.4V on VTARG_REF pin. This
is to ensure that the PSoC™ 6 MCU and other 3.3-V devices do not get damaged due to overvoltage.

Target PSoC™ Program/Debug Header
9 9 9 Program/Debug Overvoltage Protection
VTARG_REF

2
12 TMS_SWDIO
3 i g TOLK SWOLK VTARG_REF P6_VDD
c147 5 65 —KIDO.SWo T R196 0Oohm T
7 87 ; 10! DNI
9 10 SWD_RST_L R R ‘ R R

1
3
5
TVS4 7
1uF ]i ESD3V3D5-TP | 9

25V
HDR_S 5x2 ) )
Q3 Q4
DMP3098L-7_ NTR4171PT1G _
o
Q2
PMV48XP,215

BZT52C3V9-7-F

R195
10K

Figure 34 Schematics of bypass protection circuit on program and debug header (J11)

If the external programmer provides a slightly higher voltage, say 3.42 V, and you still need to use the
programmer, you can bypass this protection circuit by populating the bypass zero-ohm resistor R196.

Note that this change will compromise the protection circuit when an external supply is used and will
permanently damage any 3.3-V device if the external voltage exceeds absolute maximum limit of the device. See
the respective device datasheet for absolute maximum voltage limits.

Figure35 PSoC™ 6 Wi-Fi Bluetooth® Pioneer Board connection with MiniProg3
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Notes:

1. Ifyou are programming the PSoC™ 6 MCU using a MiniProg4 connected to J11, make sure that the voltage is set
ateither2.5Vorat3.3V.

2. Ifyou want to program the PSoC™ 6 MCU using MiniProg4 at the 1.8V condition, make sure that you are
populating the 0-ohm resistor R196 on the board. This is to bypass the overvoltage protection circuit, as the
protection circuit does not allow programming of the device at 1.8 V.

3. Powering PSoC™ 6 through MiniProg4 sometimes turns on the LED4. This is due to the reverse conduction from
PSoC™ 6 VDD domain to the VCC_3V3 domain when there is no USB device connected at J10.

4. Do not mount the CYSCKIT-028-Display shield on the PSoC™ 6 Pioneer Board at the time of programming and
debugging through the J11 header. This causes extra load on the external programmer, and hence the
programmer may not be able to power-up the PSoC™ 6 supply domain.

3.3.2 PSoC™ 6 MCU user button (SW2)

By default, this button connects the PSoC™ 6 MCU pin to ground when pressed; you need to configure the PSoC™
6 MCU pin as a digital input with resistive pull-up for detecting the button press. If you want to sense active HIGH
on the PSoC™ 6 MCU pin, resistor R67 should be removed and R68 should be populated. This will connect the
button connecting the PSoC™ 6 MCU pin to VBACKUP when pressed. Additionally, footprints are provided for pull-
up and pull-down resistors that can be populated if external pull-up is required.

User Button / Hibernate Wakeup
VBACKUP VBACKUP
R66

Oohm
DNI

EVQ-PE105K

R68 R65
10K Oohm
DNI

Figure 36 Schematics of PSoC™ 6 MCU user button (SW2)

3.3.3 SWD connector receptacle (J29)

This connector can be used for conductive measurements and can also be used to connect external antenna. This
is not loaded by default. Remove L1, populate L13, and the SWD connector (J29) to connect the external antenna.
See the BOM for recommended part numbers.

29
Antenna with Matching Network L13 S8nH | @ { MMB430-2610RB3
DNI DNI
ANT C4 | [10pF

o]
O,
N
1 [50v
L1 L12
6.8nH 6.8nH c2

RFANT3216120A5T
1.2 pF
50v
DNI c1

12pF

Figure 37 Schematics of SWD connector receptacle (J29)
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3.34 CAPSENSE™ shield

The hatched pattern around the CAPSENSE™ buttons and slider are connected to ground. If liquid tolerance is
required, this pattern needs to be connected to the shield pin. This pattern can be connected to either of the two
ports P6.3 or P13.6 populated by R145 or R45, respectively. In both cases, resistor R44 connecting the hatched
pattern to ground needs to be removed.

Connecting the hatched pattern to shield instead of ground will also reduce the parasitic capacitance of the
sensors.

3.3.5 CSH

The shield tank capacitor (CSH) is not populated by default. This capacitor is optional, and can be used for an
improved shield electrode driver when CSD sensing is used. You can remove R146 to disconnect port 7.3 from
header and populate C29 (10 nF) for CSH. See the bill of material (BOM) for the recommended part number.

CAPSENSE™ Button CMOD, CSH & CINT

Optional CSH
CSB1 CINTA

CINTB
O3 {04 (ppr 1 praqoy— S| |04TeE,
SSCAP_BUTO_P8_1 sov. <O 20 Sov
Button 1 ] $-C2L||220F (537 7 P7_ac(oy—020 {HonE_J
CAP_TX_P1.0 < oo )

PORP_BUTI.PS 2 CAPSENSE™ Shield

Button 2

P63 (O>—RIBAALIm__ CAP_SH1
P13.6 Oy R4S Qohm__JSHIELD 1
CAPSENSE™ Slider

R44 Oohm

CSS1__ Slider
S>CAP_SEGO_P8_3 i;
t

SYCAP_SEG1_P8_4

SYCAP_SEG2_P8_5

SYCAP_SEG3_P8_6 CAPSENSE™ Proximity
J13

S>CAP_SEG4_P8_7

S>CAP_PROX_P8_0

%Q}CAFLT)&PW 0 CON 2x1

Figure38 Schematics of CAPSENSE™ shield and CSH

3.3.6 Multiplexed GPIOs

Some PSoC™ 6 MCU pins are multiplexed with on-board peripherals and are not connected to connectors or other
secondary components by default. See Table 1 for details on modification required to access these pins.

3.4 Bill of materials
See the BOM files in the kit webpage.
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t»

Frequently asked questions

I do not have a Type-C connector on my PC. Can | still connect and use this kit?

How does CY8CKIT-062-WIFI-BT handle voltage connection when multiple power sources are plugged in?
How can | access smart 1/0 and other GPIOs connected to on-board peripherals?

What are the three selection switches on baseboard used for?

What is the on-board jumper for?

What are the input voltage tolerances? Are there any overvoltage protection on this kit?

Why is the voltage of the kit restricted to 3.3V? Can it drive external 5-V interfaces?

| powered my board from Arduino by mistake while powering the PSoC™ 6 MCU. Is my PSoC™ 6 device alive?
I am unable to program the target device.

10 Does the kit get powered when | power it from another Infineon kit through the J1 header?

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

12. What is Pmod?

13. With what type of shield from Infineon can | use this baseboard?

14.Why am | not able to program PSoC™ 6 MCU using MiniProg4 at 1.8 \V?

15. How can SW2 be used for PMIC wake up?

16. Can I charge any kind of Type-C device using this kit?

17. How can | evaluate the USB Type-C provider and consumer features to get started?

WO NOrWDNE W

1. Ido not have a Type-C connector on my PC. Can I still connect and use this kit?
Yes. To evaluate PSoC™ 6 MCU features, any PC with USB 2.0 connectivity is sufficient.

2. How does CY8CKIT-062-WIFI-BT handle voltage connection when multiple power sources are plugged in?

There are five options to power the baseboard: Type-C USB connector (J10), external DC supply via VIN connector
(J9/J1), debug and trace header (J12, VTARG_IN), program and debug header (J11). Type-C and VIN take priority
over other supply options. These inputs are ORed using a diode, and the higher voltage between the two take
precedence. The output of the ORing diode is given to a buck-boost regulator (U30) that generates a constant
5.2 V. This output is ORed with the ETM supply (J12), which is typically 5 V. For most practical applications, the
output from the 5.2-V regulator takes priority and the same is given as an input to the voltage regulator (U10).
LiPo battery voltage is used when all the above sources are absent. The output of the buck regulator (U30) is ORed
with the supply voltage from the program and debug header (J11); the higher voltage takes precedence. See
Table 6 for more details on voltage input and output scenarios.

3. How canlaccess smart 1/O and other GPIOs connected to the on-board peripherals?

The smart 1/O (Port 8 and Port 9.3) and GPIO connected to the on-board peripherals are multiplexed with PSoC™
6 MCU 1/0 headers (J2 and J20). By default, some of these I/0s are connected to the on-board peripherals using
series resistors. These resistors can be changed to route these I/Os to headers. See Table 1 for the list of resistors
that needs to be changed.

4, What are the three selection switches on the baseboard used for?
Table 5 gives details on all two selection switches.
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5. What is the on-board jumper used for?

The jumper J8 can be used to measure the current of the PSoC™ 6 MCU without the need to desolder any
component from the board. An ammeter can be connected across this jumper to measure the current consumed
by the PSoC™ 6 MCU. Remove the jumper on J8, connect an ammeter (positive terminal of ammeter to Pin 2), and
power the kit though USB connector J10.

6. What are input voltage tolerances? Are there any overvoltage protection on this kit?
Input voltage levels are as follows:

Table 8 Input voltage levels

Supply Typicalinput voltage | Absolute maximum

(overvoltage protection)

USB Type-C connector (J10) 45Vto12V 15V

VIN connector (J9/J1) 5Vto12V 15V

Debug and trace header (J12) 5V 5.5V

Program and debug header (J11) 1.8Vto3.3V 3.6V

Li-Po battery connected (J15) 3.2Vto4.2V 5V

7. Why is the voltage of the kit restricted to 3.3VV? Can it drive external 5-V interfaces?

The PSoC™ 6 MCU is not meant to be powered for more than 3.6 V. Powering the PSoC™ 6 MCU to more than
3.3V will damage the chip. You cannot drive the I/O system with more than 3.3-V supply voltages.

8. | powered my board from Arduino by mistake while powering the PSoC™ 6 MCU. Is my PSoC™ 6 MCU device
alive?

Yes. The 3.3Vand 5V on the power header compatible with Arduino are notinput pins and have protection circuit

to prevent the voltage from entering the board. VIN is an input pin and this is routed to the regulator, which is

capable of taking an absolute maximum of 15 V. The P6.V pin is not protected and care should be taken not to

supply voltage to this pin.

9. lamunable to program the target device.

a) Ensure that SW7 is in the VDDD/KITPROGS3 position.

b) Make sure that no external devices are connected to J11.
¢) Update your KitProg3 version to the latest using the steps mentioned in the KitProg3 user guide.
d) Ensure that the BSP selected in ModusToolbox™ software is CYSCKIT-062-WIFI-BT.

10. Is it possible to power the kit from another Infineon kit through the J1 header?
Yes, VIN pin on the J1 header is the supply input/output pin and can support up to 12 V.

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

Any overlay (up to 5-mm thickness) such as wood, acrylic, and glass can be used with CAPSENSE™. Note that
additional tuning may be required when the overlay is changed.
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12. What is Pmod?

The peripheral module or Pmod interface is an open standard defined by Digilent Inc. in the Digilent Pmod
interface specification for peripherals used with FPGAs or microcontrollers. Several module types are available -
from simple push buttons to more complex modules with network interfaces, analog to digital converters, or LCD
displays. Peripherals compatible with Pmod are available from multiple vendors such as Diligent, Maxim
Integrated, Analog Devices, and a variety of hobby sites. This kit supports only 1 x 6 pin interface compatible with
Pmod.

13. What type of shield from Infineon is compatible with this baseboard?

Any shield compatible with Arduino Uno that supports 3.3-V operation is compatible with this Pioneer Board. The
following Infineon shields are pin-compatible with this board:

+ (CY3280-MBR3
« CY8CKIT-022
« CY8CKIT-024
« CY8CKIT-026
« CY8CKIT-040
« CY8CKIT-046
« CY8CKIT-048

14. Why am | not able to program PSoC™ 6 MCU using MiniProg4 at 1.8 \V?

The “program/debug overvoltage protection” circuit shown in “Bypass protection circuit on program and
debug header (J11)” on page 47 does not allow programming of the device at 1.8 V through MiniProg4. If you
want to program the PSoC™ 6 MCU using MiniProg4 at the 1.8-V condition, make sure you are populating the 0-
ohm resistor at R196 on the board. This resistor will bypass the protection circuit and will allow programming of
the device at 1.8 V. Make sure you are not populating this resistor at any other voltage of operation.

15. How can SW2 be used for PMIC wakeup?

SW2 is connected to the PMIC_Wakeup_In pin (P0.4) of the PSoC™ 6 MCU. A logic HIGH input at the
PMIC_Wakeup_In pin can wake up the system and enable the PMIC. See the “Backup” chapterin PSoC™ 6 MCU
architecture reference manual for more details of this feature.

SW2 should be externally pulled down to ground to use PMIC control. Moreover, when the switch is pressed, the
active HIGH logic should push P0.4 to the VBACKUP supply. However, the kit is configured by default to use active
LOW logic as described in “Push buttons” on page 43. In addition, in REV04 or later version of the kit, the active
HIGH logic for SW2 pushes P0.4 to VBACKUP. Therefore, the following re-works on the kit are required to use the
PMIC control feature:

« Remove R65 and populate the 0-Q resistor R66.
+ Remove R67 and populate a 10-kQ resistor at R68.

16. Can | charge any kind of Type-C device using this kit?

The kit is programmed to advertise the VIN voltage with 1 A current rating. 5-V and 12-V devices are the
recommended options. VIN needs to be 5V and 12 V respectively for this to work
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17. How can | evaluate the USB Type-C provider and consumer features to get started?

You can use any kind of Type-C laptop, mobile phone, or PD adapters based on the feature that you are trying to
evaluate. When using as a consumer, note that devices such as laptops may be able to provide only 5V out and
may not support9V/12Vwithout a docking station. To use as a provider, any 5V/9V/12V device that has a current
requirement of less that 1 A may be used. Additionally, Infineon has its own USB Type-C evaluation kit, which can
be used to evaluate the provider and consumer features and many more. See USB-C Power Delivery Controllers
for more details on these kits..
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