== CYPRESS

PEREFCGREM

Wy,

CY8CKIT-042-BLE
Bluetooth® Low Energy (BLE)

Pioneer Kit Guide

Doc. # 001-93731 Rev. *B

Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709

Phone (USA): 800.858.1810
Phone (Intnl): +1.408.943.2600
WWW.Cypress.com


http://www.cypress.com
http://www.cypress.com

=7 CYPRESS

PERFORWM

Copyrights

Copyrights

© Cypress Semiconductor Corporation, 2014-2015. The information contained herein is subject to change without notice.
Cypress Semiconductor Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a
Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted
nor intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an
express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical components
in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user.
The inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such
use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by
and subject to worldwide patent protection (United States and foreign), United States copyright laws and international treaty
provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create
derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom
software and or firmware in support of licensee product to be used only in conjunction with a Cypress integrated circuit as
specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this
Source Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS
MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials
described herein. Cypress does not assume any liability arising out of the application or use of any product or circuit
described herein. Cypress does not authorize its products for use as critical components in life-support systems where a
malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product
in a life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies
Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

CySmart, F-RAM, PRoC, Programmable System-on-Chip, and PSoC Creator are trademarks, and PSoC and CapSense are
registered trademarks of Cypress Semiconductor Corporation. All other products and company names mentioned in this
document may be the trademarks of their respective holders.

Purchase of 1°C components from Cypress or one of its sublicensed Associated Companies conveys a license under the
Philips 12C Patent Rights to use these components in an 1’c system, provided that the system conforms to the 1°C Standard
Specification as defined by Philips. As from October 1st, 2006 Philips Semiconductors has a new trade name - NXP
Semiconductors.

Flash Code Protection

Cypress products meet the specifications contained in their particular Cypress Datasheets. Cypress believes that its family of
products is one of the most secure families of its kind on the market today, regardless of how they are used. There may be
methods, unknown to Cypress, that can breach the code protection features. Any of these methods, to our knowledge, would
be dishonest and possibly illegal. Neither Cypress nor any other semiconductor manufacturer can guarantee the security of
their code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly
evolving. We at Cypress are committed to continuously improving the code protection features of our products.
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The CY8CKIT-042-BLE Bluetooth Low Energy (BLE) Pioneer Kit is intended for use as a
development platform for hardware or software in a laboratory environment. The board is an open
system design, which does not include a shielded enclosure. Due to this reason, the board may
cause interference with other electrical or electronic devices in close proximity. In a domestic
environment, this product may cause radio interference. In such cases, the user may be required to
take adequate preventive measures. Also, this board should not be used near any medical
equipment or critical RF devices.

The CY8CKIT-042-BLE Bluetooth Low Energy (BLE) Pioneer Kit is intended for use as a
development, demonstration and evaluation platform for hardware or software in a laboratory
environment. The kit is not intended for general consumer use. Cypress recommends that the kit
only be used in a shielded room.

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

The CY8CKIT-042-BLE as shipped from the factory has been verified to meet with requirements of
CE as a Class A product.

C€

The CY8CKIT-042-BLE boards contain electrostatic discharge (ESD)
sensitive devices. Electrostatic charges readily accumulate on the

A human body and any equipment, which can cause a discharge without
detection. Permanent damage may occur on devices subjected to

\ high-energy discharges. Proper ESD precautions are recommended

to avoid performance degradation or loss of functionality. Store unused

CYB8CKIT-042-BLE boards in the protective shipping package.

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B 7
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End-of-Life/Product Recycling

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

General Safety Instructions

ESD Protection

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

Handling Boards

CYB8CKIT-042-BLE boards are sensitive to ESD. Hold the board only by its edges. After removing
the board from its box, place it on a grounded, static-free surface. Use a conductive foam pad if
available. Do not slide the board over any surface.

Battery Care and Use

Use the correct size and type of battery specified in this guide.

Keep battery contact surfaces and battery compartment contacts clean by rubbing them with a
clean pencil eraser or a rough cloth each time you replace batteries.

Remove the battery from a device when it is not expected to be in use for several months.

Make sure that you insert the battery into your device properly, with the + (plus) and — (minus)
terminals aligned correctly.

Do not place the battery next to metallic objects such as keys and coins.
Never throw the battery into fire.

Do not open up the battery.

Do not short the battery.

Do not subject the battery to high temperatures or high humidity.

Store the battery in a dry place.

Do not recharge a battery unless it is marked “rechargeable.”

Battery Disposal

Batteries can be safely disposed of with normal household waste. Never dispose of batteries in fire
because they can explode. It is important not to dispose of large amounts of batteries in a group.
Used batteries are often not completely “dead.” Grouping used batteries together can bring these
“live” batteries into contact with one another, creating safety risks.

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B
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Regulatory Compliance Information

The kit contains devices that transmit and receive radio signals in accordance with the spectrum
regulations for the 2.4-GHz unlicensed frequency range.

Cypress Semiconductor Corporation has obtained regulatory approvals for this kit to be used in
specific countries. These countries include United States (FCC Part 15), Canada (IC RSS210) and
Japan (JRF/TELEC). Additional regional regulatory agency approval may be required to operate
these throughout the world.

This kit as shipped from the factory has been tested and found to comply with the limits/
requirements for following compliances:

m FCC as a class B digital device, pursuant to part 15 of the FCC Rules.

m This Class B digital apparatus complies with Canadian ICES-003

CAUTION: Any changes or modifications not expressly approved by
the party responsible for compliance could void the user’s authority to
operate the equipment.

Only the PCB antenna(s) that were certified with the module may be
used. Other antennas may be used only if they are of the same type
and have the same or lower gain.

The module must be recertified as a Class Il permissive change if the
module is built into a different device than the EVB (evaluation board)
it was certified with.

THE MANUFACTURER IS NOT RESPONSIBLE FOR ANY RADIO
OR TV INTERFERENCE CAUSED BY UNAUTHORIZED
MODIFICATIONS TO THIS EQUIPMENT. SUCH MODIFICATIONS
COULD VOID THE USER'S AUTHORITY TO OPERATE THE
EQUIPMENT.

Regulatory statements and Product Labeling

United States (FCC)

This equipment complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

The CY8CKIT-142 PSoC 4 BLE and CY5671 PRoC BLE modular transmitter must be labeled with
its own FCC ID number, and, if the FCC ID is not visible when the module is installed in to another
device, then the outside of the device into which the module is installed must also display a label
referring to the enclosed module. This exterior label can use wording such as the following:

Contains FCC ID: WAP-CY8CKIT-142 and WAP-CY5671, The enclosed device complies with Part
15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference and (2) this device must accept any interference received, including
interference that may cause undesired operation. Any similar wording that expresses the same
meaning may be used.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B 9
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CAUTION: The changes or modifications not expressly approved by the party responsible for
Compliance could void the user’s authority to operate the equipment and the antennas for this
transmitter must be installed to provide a separation distance of 20 cm from all persons and must not
be co-located or operating in conjunction with any other antenna or transmitter.

Canada (IC)

This device complies with Industry Canada license-exempt RSS standard(s). Operation is subject to
the following two conditions: (1) this device may not cause interference, and (2) this device must
accept any interference, including interference that may cause undesired operation of the device.

This equipment complies with radio frequency exposure limits set forth by Industry Canada for an
uncontrolled environment. This equipment should be installed and operated with minimum distance
20cm between the device and the user or bystanders.

CAUTION: Any changes or modifications not expressly approved by the party responsible for com-
pliance could void the user’s authority to operate the equipment.

This Module is labelled with its own IC ID. If the IC ID Certification Number is not visible while
installed inside another device, then the device should display the label on it referring the enclosed
module. In that case, the final end product must be labelled in a visible area with the following:

“Contains Transmitter Module IC 7922A-CY8CKIT142 and 7922A-CY5671"
OR
“Contains IC: 7922A-CY8CKIT142 and 7922A-CY5671"

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio
exempts de licence. L'exploitation est autorisée aux deux conditions suivantes: (1) I'appareil ne doit
pas produire de brouillage, et (2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique
subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Cet équipement est conforme aux limites d'exposition aux radiofréquences définies par Industrie
Canada pour un environnement non contrélé. Cet équipement doit étre installé et utilisé avec un
minimum de 20cm de distance entre le dispositif et |'utilisateur ou des tiers.

Ce module est étiqueté avec son propre ID IC. Si le numéro de certification IC ID n'est pas visible
lorsqu'il est installé a I'intérieur d'un autre appareil, I'appareil doit afficher I'étiquette sur le module de
référence ci-joint. Dans ce cas, le produit final doit étre étiqueté dans un endroit visible par le texte
suivant:

“Contains Transmitter Module IC 7922A-CY8CKIT142 and 7922A-CY5671"
OR
“Contains IC: 7922A-CY8CKIT142 and 7922A-CY5671"

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B
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Japan (TELEC)

CY8CKIT-142

Manufactured by Cypress Semiconductor.

6;5 [R] 005-100919

CY5671
Manufactured by Cypress Semiconductor.

6;5 [R] 005-100920

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B
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Thank you for your interest in the CY8CKIT-042-BLE Bluetooth Low Energy (BLE) Pioneer Kit. The
BLE Pioneer Kit enables customers to evaluate and develop BLE projects using the PSoC® 4 BLE
and PRoC® BLE devices.

Bluetooth SMART™ or Bluetooth® Low Energy (BLE) is a fully featured, layered, communication
protocol that includes a 2.4 GHz Radio, a link layer and an application layer. However, in order to
implement your projects using PSoC 4 BLE or PRoC BLE, you do not need to understand the
complex protocol. The Cypress BLE solution which includes the device, BLE Component and the
BLE Firmware Stack will take care of it for you. The Cypress BLE Firmware Stack is royalty free.

You will use two software tools, PSoC Creator and CySmart Central Emulation Tool to develop and
debug your BLE project. PSoC Creator is Cypress’ standard Integrated Development Environment
(IDE). The BLE protocol has been abstracted into an easy drag-and-drop BLE Component in PSoC
Creator. CySmart Central Emulation Tool is a Central emulation tool for Windows PCs. CySmart
Central Emulation Tool provides an easy-to-use Graphical User Interface (GUI) to enable customers
to test and debug their BLE projects.

The BLE Pioneer Kit offers footprint-compatibility with Arduino™ shields as well as 6-pin Digilent
Pmod daughter cards. In addition, the kit features a CapSense® slider, an RGB LED, a push button
switch, an onboard programmer/debugger and USB-UART/I12C bridge functionality block (KitProg), a
coin cell battery holder and a Cypress F-RAM. The BLE Pioneer Kit supports 1.9V, 3.3V or5V as
operating voltages.

The BLE Pioneer Kit supports two devices: PSoC 4 BLE and PRoC BLE.

PSoC 4 BLE is a 32-bit, 48-MHz ARM® Cortex™-MO0 BLE solution with CapSense, 12-bit Analog
Front End (1x SAR ADC, 4x Low-Power Opamps, 2x Low-Power Comparators, 2x Current DACS),
4x TCPWM?, 2x SCBs?, 4x UDBs®, LCD?, 12S® and 36 GPIOs.

PSoC 4 BLE provides a complete solution for sports and fithess monitors, wearable electronics,
medical devices, home automation systems and sensor-based low-power systems for the Internet of
Things (IoT).

PROC BLE is a 32-bit, 48-MHz ARM® Cortex™-MO BLE solution with CapSense, 12-bit ADC,
4x TCPWM?, 2x SCBs?, LCD#, 1°S® and 36 GPIOs.
PRoC BLE provides a complete solution for BLE connectivity, HID, remote controls and toys.

Both devices are supported by a royalty-free Stack compatible with Bluetooth 4.1.

Notes:

1. Configurable timer, counter, pulse-width modulator.

Serial communication blocks (configurable to 12C, SPI or UART).
Universal Digital Blocks.

Configurable liquid crystal display driver.

Configurable integrated interchip sound serial bus interface.

a N

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B 13
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1.1 Kit Contents

The BLE Pioneer Kit contains the following items, as shown in Figure 1-1.

BLE Pioneer Baseboard preloaded with the CY8CKIT-142 PSoC 4 BLE Module
CY5671 PRoC BLE Module

CY5670 CySmart USB Dongle (BLE Dongle)

Quick start guide

USB Standard-A to Mini-B cable

Four jumper wires (4 inch) and two proximity sensor wires (5 inch)

Coin cell (3V CR2032)

Figure 1-1. Kit Contents

PSOC® 4/PROC™ Biupioon™ wow ENERGY

CY8CKIT-042-BLE
BiueroorH® wow enercy PIONEER KIT

If any part of the BLE Pioneer Kit is missing, contact your nearest Cypress sales office for help:
WWW.Cypress.com/go/support.

14 CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B
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1.2 BLE Pioneer Baseboard Details

The BLE Pioneer Baseboard consists of the blocks shown in Figure 1-2.
RGB LED

Module reset button

CapSense proximity header

User button

CapSense slider

Arduino compatible I/O headers (J2/33/34)

Arduino compatible power header (J1)

Digilent Pmod compatible 1/0O header (J5)

. Cypress F-RAM 1-Mb (FM24V10-G)

10.PSoC 5LP - programmer and debugger (CY8C5868LTI-LP039)
11.PSoC 5LP 1/O header (J8)

12.Coin cell holder (bottom side)

13.USB connector (J13)

14.Power LED and Status LED

15.System power supply jumper (J16) - LDO 1.9 V~5V

16.BLE power supply jumper (J15) - for current measurement
17.Module headers (J10/J11)

© 0o Nk~ wDdPRE

Figure 1-2. BLE Pioneer Baseboard

-
=

g

ik =

| @
] jo.

i LiLd o
petlie

Po.0 IPOd |
P34 1PAS

CYBCKIT-042-BLE PIOMELR BASEBOARD
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Figure 1-3 shows a markup of the onboard components, where red module denotes the PSoC 4 BLE
module and black module denotes the PRoC BLE module.

Figure 1-3. BLE Module Markup
Wiggle Antenna
antenna motching S00-80195-01 REVD3
network (AMN)
Ctank BARCODE
24 MHz Cmod
crystal
PO_1 b (RER GND VDDA
P0_3 33 P37
P0_5 P35
PSoC 4 g PSoC4 o
BLE module k £ BLE module "~ -
header (12) CYBCAR4T(O1-BLABY hoader (1) P06 P51
Po_7 P5.0
XRES p27 32.768 KHz
GND p2 5 Crystal
SAR bypass VDDD P23
capacitor P21
(bottom side) 32.768 KHz VODR GND
crystal
(bottom side)
CY8C42471Ql-BL483 4-pin UART
PSoC 4 BLE device header
Wiggle Antenna
antenna matching
network (AMN)
Ctank
24 MHz Cmod
crystal PO_1 PO.O ; GND VDDA
PO_3 P02 fh, P36 P37
P05 P0_4 i : P3_4 P35
PROC PROC P1.0 VREF I s | . d3-P32 P33
BLE module BLE module 7' -1 : : o Y -0 Pal
header (J2) header (J1) P0-¢ P14 P40 P51
PO_7 P1.3 > 4.1 P50
XRES P1_5 ] P2.6 P27 32768 KHz
GND P17 Ti Bl524 125 crystal
SAR bypass VDD P16 i P22 P2.3
copogitor = | P2.0 P21
(bottom side) frzysijg KHz 3 VDDR GND
(bottom side)
CYBL10563-56LQXI A-pin UART ggz2z
PRoC BLE device header e
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The BLE Dongle board consists of the blocks shown in Figure 1-4.
Figure 1-4. BLE Dongle Markup

Feature List and Pinout Description for CySmart USB Dongle

CYBCS5B6BLTHPO3?
PSoC 5LP programmer

PRoC BLE external programming header and debugger
User LED P1_4 [PRoC BLE)
Hear Bt P1_5 [PRoC BLE)
32.768kHz
crystal

(bottom side) Status LED

Wiggle
antenna USB plug
Antenna
matching
network
[AMN]

g

) @’. Power LED
g PSoC 5LP
o programming test points

24-MHz crystal

Ox
PRoCBLE & g
reset button % 2

v

CYBL10162-56LQ%I
PRoC BLE device

PSoC Creator™

PSoC Creator is a state-of-the-art, easy-to-use integrated design environment (IDE). It is a
revolutionary hardware and software co-design environment, powered by a library of preverified and
precharacterized PSoC Components™.

With PSoC Creator, you can:

m Drag and drop PSoC Components to build a schematic of your custom design

m Automatically place and route components and configure GPIOs

m Develop and debug firmware using the included component APls

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

For more information, visit www.cypress.com/psoccreator.

Getting Started

This guide will help you get acquainted with the BLE Pioneer Kit:

m The Software Installation chapter on page 23 describes the installation of the kit software. This
includes the PSoC Creator IDE for development and debugging applications, PSoC Programmer
for programming hex files, and the CySmart Central Emulation Tool for BLE Central emulation.

m The Kit Operation chapter on page 27 describes the major features of the BLE Pioneer Kit such
as USB-UART and USB-I°C bridges and functionalities such as programming and debugging.

m The Example Projects chapter on page 41 describes multiple PSoC 4 BLE and PRoC BLE code
examples that will help you understand how to create your own BLE application using the BLE
Component and device.

m The Hardware chapter on page 85 details the hardware content of the BLE Pioneer Kit and BLE
Dongle, and the hardware operation.

m The Advanced Topics chapter on page 111 explains the functionality of the kit features, such as
the USB-UART bridge, USB-I2C bridge, F-RAM, iOS app, and the CySmart Central Emulation
Tool.

m The Appendix on page 117 provides schematics, board layouts, KitProg LED status, and the bill
of materials (BOM).
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Additional Learning Resources

Visit www.cypress.com/go/psoc4ble and www.cypress.com/procble for additional learning resources
including datasheets, technical reference manuals, and application notes.

Visit www.cypress.com/go/cysmart for information on the CySmart Central Emulation Tool.

Beginner Resources

PSoC Creator Training: www.cypress.com/go/creatorstart/creatortraining

Application Notes

Visit www.cypress.com/appnotes to view a growing list of application notes for PSoC 3, PSoC 4,
PSoC 4 BLE, PRoC BLE, and PSoC 5LP.

Visit this site for PSoC 4BLE and PRoC BLE application notes.

PSoC Creator Example Projects

These simple example projects demonstrate how to configure and use PSoC Creator components.
To open an example project in PSoC Creator, go to File > Example Project (see Figure 1-5) and
choose the required example project.

Figure 1-5. PSoC Creator Example Projects

Find Example Project 7|l
Filter Options
D¢ ation ] Sample Code & 4 b
Device Femiy. | [PSoC 4200 BLE -] A
Keyword: [BLE - e
FCIPRESS o008 cresar comperenpomesizarpe |
Project Name:
BLE Proximity Profile Example Project
BLE_TimeSync - 18
©f PSoC_4 BLE CapSense Slider LED - BLE Temperature_Measurement
] —4.BLE CapS = = BLE_Shared_Memory_Boctloader Features
File | Edit View Project Build BLE_Shared_Memory_Bootloadable
— = = = = BLE Rurning Speed Cadence + BLE IAS Senvice GATT Server roi2 operation
New » Proxi « DeepSieep mode support
BLE_Phone_Alert + REORING the WOTKNOW SLAtUS IhMOUgh UART
Open L3 BLE_HID_Mouse + LED ststie ndieation
— |:> BLE_HID_Keyboard
ample Project... BLE Heart_Rate_Ssnsor General Description
BLE_Heart_Rate Collector TS example project DemoTEAles Me PrOXMIY Operaton of e SLE PSOC Creatar
Add b BLE_Glucoss_Meter Gompanent. The Proximity Regorier utilzes Me BLE Praximily Proflle with one Insiance of
f—— BLE_FindMe Link Loss Service and ons metance of Ta Power Service 1o wsalay stc cn ihe devios
Close Ctrl+F4 BLE_BExtemal_Memory_Bootioader e e e el WarTr Frofle rie. The Sovce Uees Linted Discpyeny mose
" BLE_Bxdemal_Memory_Bootloadable durng which It 5 Viskie for ELE Clents. The devica remains in DeepSieep made betwean
4" Close Workspace BLE Device_Information_Service BLE connecton Itervais.
BLE_Cycling_Sensor
BLE_Blood_Pressure_Sensor Development Kit Configuration
BLE_Battery_Level Ganfigure: your device s fallows:
BLE_AlertNotification + The UART RX pin is connectsd to port 1 pin 4.
+ The UART TX pin Is connected io pori 1 pin 5.
+ Amachanica button (part 2 pin 7)1 U524 1D wake Up Ihe GSVIGE and SLIF rE-anverESng
It also allows decreasing the Tx pawes level of the device,
+ The rea LED (port 2 pin 6) 5 252 1 Indlcate the BLE disconnection state
« The green LED (port 3 pin 6)Is used to Indicate the advertising state
+ The blue LED (port 3pinT) s used to Indicate derts.
. Project Configuration p
Addto Bustng Workspace | [ Create New Workspacs | | Cancel
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Component Datasheets

To open the datasheet for any component, right-click on the component and select Open Datasheet
(see Figure 1-6).

Figure 1-6. Opening Component Datasheet

EHgs Communications
E3) Bluetooth Low Energy (BLE) [v1.0]
'ﬂ 124 4" Open Datasheet...

Find Example Project...

B8 SM COpen Component Web Page
¢] 5o “f  Properties

Bluetooth Learning Resources

The Bluetooth Developer Portal provides material by the Special Interest Group (SIG) for learning
various aspects of the Bluetooth Low Energy protocol and systems. Some of them are:

m Training videos
m GATT profiles
m Bluetooth community forum

Learning From Peers

Cypress Developer Community Forums: Visit www.cypress.com/forums

Other Related Resources

m Digilent PMod: www.digilentinc.com/pmods/
m Arduino: http://arduino.cc/en/Main/ArduinoBoardUno

Technical Support

For assistance, go to our support web page, www.cypress.com/support, or contact our customer
support at +1 (800) 541-4736 Ext. 2 (in the USA) or +1 (408) 943-2600 Ext. 2 (International).
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1.7 Documentation Conventions

Table 1-1. Document Conventions for Guides

Convention Usage

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

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

Courier New

Italics

Displays keyboard commands in procedures:
[Enter] or [Ctrl] [C]

Represents menu paths:
File > Open > New Project

[Bracketed, Bold]

File > Open

Displays commands, menu paths, and icon hames in procedures:

Bold Click the File icon and then click Open.

Displays an equation:
2+2=4

Text in gray boxes Describes cautions or unique functionality of the product.

Times New Roman
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1.8 Acronyms
Table 1-2. Acronyms Used in this Document
Acronym Definition
ADC Analog-to-Digital Converter
API Application Programming Interface
BD address Bluetooth Device address
BLE Bluetooth Low Energy
CDhC Communications Device Class
COM Communication Port
DVD Digital Video Disc
ESD Electrostatic Discharge
F-RAM Ferroelectric Random Access Memory
GUI Graphical User Interface
GPIO General Purpose Input/Output
12C Inter-Integrated Circuit
IAS Immediate Alert Service
IDAC Interconnecting Digital-Analog Converter
IDE Integrated Development Environment
LDO Low Drop Out (voltage regulator)
LED Light-Emitting Diode
LP Low Power
LPT Line Print Terminal
PHY Physical Layer
PrisMm Precise lllumination Signal Modulation
PRoC Programmable Radio-on-Chip
PRM Protocol Service Multiplexer
PSoC Programmable Systems-on-Chip
PWM Pulse-Width Modulation
QFN Quad Flat No-lead (package)
RGB Red Green Blue
SAR Successive Approximation Register
SMA SubMiniature version A
SPI Serial Peripheral Interface
SWD Serial Wire Debug
UART Universal Asynchronous Receiver Transmitter
USB Universal Serial Bus
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This chapter describes the steps to install the software tools and packages on a PC for using the
BLE Pioneer Kit. This includes the IDE in which the projects will be built and used for programming.

2.1 Before You Begin

All Cypress software installations require administrator privileges. Ensure you have the required
privileges on the system for successful installation. Before you install the kit software, close any
other Cypress software that is currently running.

2.2 Install Software

Follow these steps to install the BLE Pioneer Kit software:
1. Download the BLE Pioneer Kit software from www.cypress.com/CY8CKIT-042-BLE. The

2.

software is available in the following formats:
a. CYBCKIT-042-BLE Kit Complete Setup: This installation package contains the files related to

the BLE Pioneer Kit. However, it does not include the Windows Installer or Microsoft .NET
framework packages. If these packages are not on your computer, the installer directs you to
download and install them from the Internet.

. CY8CKIT-042-BLE Kit Only Package: This executable file installs only the BLE Pioneer Kit

contents, which include code examples, hardware files, and user documents. This package
can be used if all the software prerequisites (listed in step 5) are installed on your PC.

. CYBCKIT-042-BLE DVD ISO: This file is a complete package, stored in a DVD-ROM image

format, that you can use to create a DVD or extract using an ISO extraction program such as
WinZip or WinRAR. The file can also be mounted similar to a virtual CD/DVD using virtual
drive programs such as ‘Virtual CloneDrive’ and ‘MagiclSO’. This file includes all the required
software, utilities, drivers, hardware files, and user documents.

If you have downloaded the I1SO file, mount it on a virtual drive; if you do not have a virtual drive
to mount, extract the ISO contents using the appropriate ISO extractor (such as MagiclSO or
PowerlSO). Double-click cyautorun.exe in the root directory of the extracted content or mounted
ISO if “Autorun from CD/DVD” is not enabled on the PC. The installation window will appear
automatically.

Note: If you are using the “Kit Complete Setup” or “Kit Only Package” file, then go to step 4 for
installation.
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3. Click Install CY8CKIT-042-BLE Kit to start the installation, as shown in Figure 2-1.

Figure 2-1. Installer Screen
= CYBCKIT-042-BLE Kit EI’E”EI

YPRESS’

PERFORM

CYB8CKIT-042-BLE Kit

Open the Kit User Guide

miconductor Corporation. Al rights reserved

4. Select the folder in which you want to install the CY8CKIT-042-BLE kit-related files. Choose the
directory and click Next.

5. When you click Next, the CY8CKIT-042-BLE Kit installer automatically installs the required
software, if it is not present on your computer. The following software packages are required:
Note: For the Kit Only Package, download and install the following prerequisites.

a. PSoC Creator 3.1 or later: Download the latest version from www.cypress.com/psoccreator.

b. PSoC Programmer 3.22 or later: This is installed as part of PSoC Creator installation
(www.cypress.com/programmer).
c. CySmart 1.0 or later: Download the latest version from www.cypress.com/cysmart.
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2.3

Software Installation

6. Choose the Typical/Custom/Complete installation type in the Product Installation Overview
window, as shown in Figure 2-2. Click Next after you select the installation type.
Figure 2-2. Product Installation Overview

"% Cylnstaller for CYBCKIT-042-BLE Kit ==

Product Installation Overview
Choose the install type that best suits your needs

Choose the type of installation

Product:
CYBCKIT-042-BLE Kit

Installation Type:

Typical
Al progre Custom
(Complete |

e ][ G

7. Read the license agreement and select | accept the terms in the license agreement to
continue with installation. Click Next.

8. When the installation begins, a list of packages appears on the installation page. A green check
mark appears next to each package after successful installation.

9. Click Finish to complete the CYBCKIT-042-BLE kit installation.

10.Enter your contact information or select the Continue Without Contact Information check box.
Click Finish to complete the CY8CKIT-042-BLE kit installation.

11. After the installation is complete, the kit contents are available at the following location:
<Install_Directory>\CY8CKIT-042-BLE Kit

Default location:

Windows 7 (64-bit): Cz:\Program Files (x86)\Cypress\CY8CKIT-042-BLE Kit
Windows 7 (32-bit): Cz:\Program Files\Cypress\CY8CKIT-042-BLE Kit

Note: For Windows 7/8/8.1 users, the installed files and the folder are read only. To use the installer
example project, follow the steps outlined in the Example Projects chapter on page 41.

The BLE Pioneer Kit installer also installs the CySmart Central Emulation Tool on your PC. This
software, along with the BLE Dongle, allows the PC to emulate as a BLE Central device. Refer to
CySmart Mobile Application on page 112 for more details on how to use the CySmart Central
Emulation Tool.

Windows 8.1 USB selective suspend setting

Windows 8.1 operating system issues a suspend command to connected USB device if there is no
activity on its USB bus. This may happen to BLE Pioneer Kit/BLE Dongle if the driver installation is
not complete or driver not found. In this situation, as a response to the suspend command from the
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operating system, the KitProg will shut down the on-board LDO to remain within the USB suspend
current requirement. Due to this, the BLE Pioneer Kit will not be powered and will not be functional.
To prevent this, take either of the two actions below:

1. Allow complete driver installation to take place on Windows 8.1 operating system before using
the BLE Pioneer Kit.

2. Disable the USB selective suspend setting for BLE Pioneer Kit from Power Options on Windows
8.1

a. From Control Panel, go to Power Options.

b. Under Advanced settings, expand USB settings > USB selective suspend setting.
c. Select option to Disabled for Plugged in and On battery operation.

d. Select OK.
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This chapter introduces you to the BLE Pioneer Kit and the features that will be used as part of its
operation. We will discuss features such as USB connection, programming/debugging, and
programmer firmware update. The chapter also describes the USB-UART and USB-I°C bridges
along with the PC tools that can be used to communicate with the BLE device on the BLE Pioneer
Kit.

Theory of Operation

Figure 3-1, Figure 3-2, and Figure 3-3 show the block diagrams for the BLE Pioneer Baseboard,
PSoC 4 BLE/PRoC BLE Module, and BLE Dongle.

Figure 3-1. BLE Pioneer Baseboard Block Diagram

BLE/Arduino Compatible Headers
Status LED KitProg
Green 10pin Prog. header Reset SW User SW BLE SWD Proximity wire

(Push Button) (Push Button) 10 pin Prog. header header

SWD BLE Module I/0s
(e EnnEEEIE 12C | UART 24 pin header

Communication
12C pull-up
via FET

ESD
Protection KitProg I/Os
16 pin Expansion header LED Red

BLE Module I/Os

ORing 20 pin header

Diodes

MOSFET PMOD header
Protection ckt 6 pin PMOD header 5 Segment

Coin cell
Battery holder

Voltage Ctrl
3 pin Jumper

ORing
Diodes

BLE/Arduino Compatible Headers

Power

Signal

The BLE Pioneer Baseboard acts as the baseboard for the PSoC 4 BLE (red module) and PRoC
BLE (black module). The BLE Pioneer Baseboard contains a PSoC 5LP device, that has KitProg
firmware, used as an onboard programmer or debugger, and for the USB-Serial interface.

The baseboard is Arduino form-factor compatible, enabling Arduino shields to be connected on top
of the board to extend the functionality of BLE modules. The board also features a 1-Mb F-RAM, an
RGB LED, a five-segment CapSense slider, a proximity header, a user switch, and a reset switch for
the PSoC 4 BLE and PRoC BLE devices on the module. The Pioneer board supports three voltage
levels: 1.9V, 3.3V, and 5 V.
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The BLE Pioneer Baseboard can also be used as a standalone programmer to program and debug
other BLE devices using serial wire debug (SWD), and as a USB-Serial interface. The KitProg
firmware on PSoC 5LP device enables bootloading PSoC 5LP over USB to upgrade the firmware.

Figure 3-2. PSoC 4 BLE/PRoC BLE Module Block Diagram

BLE I/Os

20 pin header (Digital pins)

A

SAR
Bypass Cap

VREF

PRoC BLE/
PSoC 4
4 pin BLE
header CTANK

—— RF Matching
Ferrite Bead Circuit

BLE I/Os

24 pin header (Analog pins)

Power

Signal

This BLE Pioneer Kit includes two modules. These modules act as a basic breakout board for the
CY8C4247LQI-BL483 (PSoC 4 BLE) and CYBL10563-56LQXI (PRoC BLE) device. The
PSoC 4 BLE and PRoC BLE Modules are identical except for the BLE device.

The BLE Dongle is the wireless interface for the CySmart Central Emulation Tool. The BLE Dongle
has a PRoC BLE device for BLE communication and KitProg for onboard programming, debugging
and for the USB-Serial interface, as shown in Figure 3-3.

The BLE Dongle has a USB Type-A plug to connect the KitProg to the USB port of the host PC. The
KitProg then communicates with the PRoC BLE device over UART or multiplexed 1°C or an SPI bus.
The BLE Dongle also features a user LED, a user switch, and a reset switch for the PRoC BLE
device. The BLE Dongle is powered directly through the USB port (VBUS) at 5.0 V.

Figure 3-3. BLE Dongle Block Diagram

Test Points

12C / UART Crystals
KitProg SwD
Programmer/Seriall |l s PROC BLE

Communication
User SW
(Push Button)

User LED
Swb Blue
Status LED Power LED Reset SW 10 pin Programming
Protection Green Red (Push Button) header

Power

Signal
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KitProg

KitProg is the hardware/firmware block for on-board programming, debugging and bridge
functionality. It is a common reusable hardware/firmware block used across many Cypress Kit
platforms. It consists of a PSoC 5LP which connects to the PC over an USB interface and connects
to the PSoC 4 BLE or PRoC BLE device over SWD, 12C and UART pins.

The KitProg communicates with PSoC Programmer and PSoC Creator software to program/debug
the target PSoC 4 BLE or PRoC BLE over the SWD interface. The main advantage of an onboard
programmer/debugger is that users don't have to buy an extra programmer/debugger hardware.

BLE Pioneer Kit USB Connection

The BLE Pioneer Kit powers from a PC over the USB interface (J13). It enumerates as a composite
device, as shown in Table 3-1. USB drivers required for this enumeration are part of the kit installer.
The kit should be installed properly for its correct operation. Visit
www.cypress.com/CY8CKIT-042-BLE for latest kit installer.

Table 3-1. BLE Pioneer Kit Enumerated Interfaces

Port Description

USB Composite Device | Composite device

USB Input Device USB-I2C bridge, Kitprog Command Interface
KitProg USB-I2C bridge, Programmer and Debugger
KitProg USB-UART USB-UART bridge, which appears as a COM# port

Figure 3-4. KitProg Driver Installation (appearance may differ depending on Windows version)

" Driver Software Installation @

a

Your device is ready to use

USE Composite Device -/Readyto use
USE Input Device +f Ready to use
KitProg (1.2.3.3) o Ready to use
KitProg USB-UART (COMG0) / Ready to use

Close

Placing Modules on Baseboard

Plug the module into the BLE Pioneer Baseboard on headers J10 and J11, while keeping the
antenna directed outside. Note that the two parallel headers J10 and J11 are not equal (24-pin and
20-pin, respectively) and will not allow the module to be inserted in the opposite direction.
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Figure 3-5. Baseboard with J10 and J11 Headers to connect modules
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CYBCKIT-042-BLE PIONELR BASEBOARD

To remove the modules from the BLE Pioneer Kit, hold the BLE Pioneer Kit in one hand and the
module in the other, as shown in Figure 3-6, and pull it out using a rocking motion.

Figure 3-6. Remove module connected on BLE Pioneer Kit

-

3.5 Programming and Debugging BLE Device

The BLE Pioneer Kit and BLE Dongle can be programmed and debugged using the KitProg. Before
programming the device, ensure that PSoC Creator and PSoC Programmer are installed on the PC.
See the section Install Software on page 23 for more information.

3.5.1 Programming using PSoC Creator
1. Connect the BLE Pioneer Kit/BLE Dongle to the PC USB port, as shown in Figure 3-7.
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Figure 3-7. Connect USB Cable to J13
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2. Load the desired example project in PSoC Creator from File > Open > Project/Workspace.

3. Build the project by choosing Build > Build <Project Name> or [Shift] [F6], as shown in
Figure 3-8.

Figure 3-8. Build an Example Project
File Edit View Project | Build | Debug Tools Window Help
A=A - Ne | Build P5oC_4_BLE CapSense Slider LED  Shift+F&
El'n_"l 2 lqg %ﬁﬁ = Clean P5oC_4_BLE_CapS5ense_Slider_ LED

............ =

- . ) —

|Wcrrl:space Explorer |-‘E| Clean and Build P5oC_4_BLE_Cap5ense_Slider_LED -
I:% @ [ i'."-"-I-E Build Ctrl+Brea
Workspace 'PSeC 4 BLE Ca| 4, - . . P
: ﬁ Lompile £ trl+Ha

= Pe| Project 'PSaC_4 BLE C 4 -
.|} TopDesign.cysch Generate Application

--{4? PSoC_4 BLE CapSen{ =] Generate Project Datasheet
EHb Header Files ]'E" ol

4. If there are no errors during build, program the firmware by clicking Program button on toolbar or
pressing [Ctrl] [F5], as shown in Figure 3-9. This will program the device on the BLE Pioneer Kit/
BLE Dongle and it will be ready for use.
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Figure 3-9. Programming Device From PSoC Creator

LE PSoC 4 BLE CapSense_Slider LED - P5oC Creator 3.1

=7 CYPRESS

File Edit Wiew Project Build Debug Tools
Debug T e 3BO% v S |
e L TR

Workspace Explorer (1 project) ~ 3 X

& i

& Werkspace 'P5cC_4_BLE_CapSense_Slider_LE

(a1

3.5.2

EFEI Project 'PSoC_4_BLE_CapSense_Slider_|

n
,ﬂ' TopDesign.cysch '_E'
[x]
)

[P PScC_4_BLE CapSense_Slider_LED.cyd

L[] € s

Debugging using PSoC Creator

For debugging the project using PSoC Creator, follow steps 1-5 from Programming using PSoC Cre-
ator on page 30 followed by:
1. Click on Debug icon or press [F5], as shown in Figure 3-10.

Figure 3-10. Start debug on PSoC Creator

' P5oC 4 BLE CapSense Slider LED - PSoC Creato

Eile Edit View Project Build Debug T

Debug
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4
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3.5.3

32

Workspace Explorer (1 project]

» 0 X
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Bl Workspace 'PSoC_4_BLE_CapSense_Slider LE

EIEI Project "P50C_4_BLE_CapSense_Slider_|
~Af' TopDesign.cysch 2
--7? PSoC_4_BLE CapSense_Slider_LED.cyd 8

2. Once Creator opens in debug mode, use the buttons on toolbar for debugging.

For more details on using the debug features, see the Cypress application note Getting Started with
PSoC 4 BLE.

Programming using PSoC Programmer

PSoC Programmer (3.22 or later) can be used to program existing hex files into both the BLE Pio-
neer Kit or BLE Dongle. To do this, follow these steps.

1. Connect the BLE Pioneer Kit or BLE Dongle to PC and open PSoC Programmer from Start > All
Programs > Cypress > PSoC Programmer <version> > PSoC Programmer <version>.
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2. Click the File Load button at the top left corner of the window. Browse for the desired hex file and
click Open.

Figure 3-11. Select Hex File

B PsoC Programmer

File View Options Help

@{s @D BDBE

| Port Selection 4

Programmer ‘ Utilities I ::>

B KitProg/0E18022A011A340(

Device Family

Programming Parame
File Path:

Programmer.
Programming Mode:
Verification:
AutoDetection:

B Open HEX file =
A~
Lol | b Computer » Windows7_05 (C:) » Users » user » - | LS | Search user 0 |
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i{ Favorites Name
& Downloads ¥ Links
5| Recent Places | My Decuments
Bl Desktop ' My Music
A = My Pictures
& Libraries Bl My Videos Mo preview available.
g PLC e
'8 Computer Roaming
£, Windows7_05 (C:) i Saved Games
ZF Lenovo Recovery (Q:) A Searches
# roit (\simba3) (Z:) __| PSoC_4_BLE_CapSense_Slider_LED.hex -
- »
File name:  PSoC_4_BLE_CapSense_Slider_LED.hex - [HEXflIEs (".hex) v]
I Open l'] [ Cancel ]

3. Go to File > Program to start programing the kit with the selected file.

Note: If the hex file does not match the device selected, then PSoC Programmer will throw an
error of device mismatch and terminate programming.
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Figure 3-12. Program Hex File to Kit

CYPRESS

PERFORM

| qu PSo P:I'Oglamrnr_r
File | View Options Help
¥  File Load.. F4 ] % D
& Program &3
[ Checksum Fé rogrammer |ug|iu3| JTAG ‘
®  Read F7 Pregramming Parameters
BE Verify F8 File Path CUsersluserlPSoC_4_BLE_CapSense_Slider_LED.hex
[ Erase All Flash  F9
B PatchImage F2 Pﬂm PSitF'rog.’DET 8022A017A3400
Programming Mode: @ Reset Power Cycle Power Detect

Save Log Text As.. Verification: © on @ of Connector. 5p @ 10p

Recent Files y | AutoDetection: @ on @ Off Clock Speed: |1 SVMHz
@ Exit Programmer Characteristics Status =

: Profocol: ©/ JTAG @ SWD  ISSP  12C W &

’T\ZZ:@LQLEL&R || votmae: @ s0v = 33w 0 25y © 1sv P s

Actions

Results

Successfully Connected
to

at 7:12:57 PM

PM

Device set to
CYBC4247LQI-BL483 at
7:12:56 FM

Device Family set to

PM
Lctive HEX file set at
T7:12:56 PM

KitProg/0E18022A011A3400

Opening Port at 7:12:56

CY8C4xxx-BLE at T7:12:56

KitProg Version 2.10

131072 FLASH bytes

C:\Users\user\P5oC 4 BLE CapSense Slider LED.hex

Users must be aware that the following PSoC device should not be powered or programmed at 5V. Doing

80 will cause damage to the device: CYRF89xxx

PPCOM Version 18.0

For Help, press F1

4. When the programming is finished successfully, indicated by a PASS message on the status bar,
the BLE Pioneer Kit/BLE Dongle is ready for use. Close PSoC Programmer.
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3.6 Updating BLE Dongle for CySmart Central Emulation Tool

The BLE Dongle, provides a BLE Central mode capability using the CySmart Central Emulation Tool
(see CySmart Mobile Application on page 112) on the PC. The CySmart Central Emulation Tool on
the PC is the interface with which to configure the BLE Dongle and analyze the data transferred after
connecting with a BLE peripheral.

The BLE Dongle works along with the CySmart Central Emulation Tool, as shown in Figure 3-13.
The CySmart Central Emulation Tool is installed as part of the BLE Pioneer Kit installation and can
be opened from Start > All Programs > Cypress > CySmart <version> > CySmart <version>.
The tool operation is explained in user guide of the tool, which can be accessed from Help > Help
Topics.

Figure 3-13. BLE Dongle Interface on CySmart Central Emulation Tool

B cysmart 1.0 o |[@][=
File Help
ﬂ Select Dongle

Select BLE Dongle Target @

I=I- Supported targets Details
L cypress BLE Dongle {coM45)  Manufacturer:
Product

Firmware version:
Hardware version: -

Description:

|Shuw only supported devices -

Refresh Close

Log
@ Clear Log H Save Log

If the BLE Dongle contains custom firmware on PRoC BLE, the original CySmart firmware can be
programmed back to restore the CySmart functionality. It must be connected through the USB and
enumerated as KitProg. To do this, follow these steps:

1. Connect the BLE Dongle to the USB port on the PC.

2. Open PSoC Programmer by going to Start > All Programs > Cypress > PSoC Programmer
<version> > PSoC Programmer <version>.

3. Click the File Load button and browse to the location of the BLE_Dongle_CySmart.hex file. The
hex file is located at:
<Install_Directory>\CY8CKIT-042-BLE Kit\<version>\Firmware\ BLE
Dongle\Hex Files\

Note: If Cypress releases new versions of the CySmart Central Emulation Tool and the BLE Don-
gle firmware, then the CySmart Central Emulation Tool will display a message requesting to
update the firmware, as shown in the following figures.
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Figure 3-14. Update BLE Dongle Firmware with Hex from Latest Kit Installer

F

Select BLE Dongle Target @
- Supported targets Details
Cypress BLE Dongle (COM111) Manufacturer: Cypress Semiconductor
Product: Cypress BLE Donagle

Unsupported targets
Firmware version: 1.0.041

Hardware version.  1.0.0.0
Description:

A newer version of the firmware i1s available at
<'C\Program Files (x861\Cypress\CYBCKIT-042-
BLE Kit\1 0\Firmware\ELE Dongle'Hex

Files'\BELE Dongle CySmart.hex. Program the
latest firmvware for proper functioning of the tool.

| Show all -

Refresh [ Connect H Close ]

Figure 3-15. Update BLE Dongle Firmware with Hex from Web

F ™
Select BLE Dongle Target ﬂ

Supported targets Details
- Unsupported targets Manufacturer: Cypress Semiconductor

A G BLE Dongle {COM30 Product: Cypress BLE Dongle
1.0034

Firmware version:

Hardware version:  1.0.0.0
Description:

The current device firmware version is not
supported by the tool. Download and install
firmware version 1.0.0.41 from

<http:/fwww cypress.comigo/cysmart™> and launch
the tool again.

4| 1 | »

| Show all -|

In this scenario, choose the hex file from the respective location and update the BLE Dongle firm-
ware with the following steps.
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Figure 3-16. Open Hex File
P PSoC Programmer =aE=H
File View Options Help
b
@y ednDbb
| Por Selection 4lp | Programmer | uiilities | JTaAG |
iK]tProngLED?] 914240114} | - Programming Parameters
File Path: C:\Program Files (x86)'\Cypress\CYSCKIT-042-BLE Kit\1.0\FirmwarelBLE Dongle\Hex Files\ELE_Dongle_CySmarthex

Device Family
CYBC&ooc-BLE

Programmer. KitProg/BLED719142A017A3400

Programming Mode: @ Reset Power Cycle

Power Detect

Verification: © On @ Of Connector; 5p @ 10p
AutoDetection: @ On ) OF Clock Speed: | 1.6 MHz

Programmer Characteristics

Device

Protocol: JTAG @ SWD I1SSP 12C
Voltage: @ 50V 33V 25V

Status
Execution Time:

Power Status: OM
Voltage: 5014 mV

3.7

CYBC4247101-BL 483

Actions Results

4. Ensure the other settings match as shown in Figure 3-16. Click the Program button to start
programming. The status bar at the bottom of the PSoC Programmer window will show the
programming status and the result (Pass/Fail).

Figure 3-17. Programming Hex File to Dongle

P PsoC Programmer EI
File View Options Help
B
l | = | PR B0ODL
| Port selection 4p | Programmer | uiilties | JTAG |
O KitProg/BLEDT1914280114 || - Programming Parameters
File Path: IC:‘.F'ngram Files (x86)\Cypress\CYBCKIT-042-BLE Kit\1.0\Firmware\BLE Dongle\Hex Files\BLE_Dongle CySmart.hex I
Programmer: KitProg/BLED718142A011A3400
Programming Mode: @ Reset Power Cycle Power Detect
Verification @ On @ off Connector 5p @ 10p
AutoDetection: - 5
Device Family AutoUetection: @ On O Of Clock Speed: |1.6 MHz
CY2C4occ-BLE Programmer Characteristics Status . )
Prolocol: ) JTAG @ SWD O IssP () 12 ExeculionTime:
Device - Power Status:  ON
Voltage: @ 50V 0 3.3V () 25V 18V
CYBCA247LQI-BL483 i Voltage: 5014 mV
Actions Results

5. After programming is completed successfully, the BLE Dongle firmware is updated and can be
used to connect to the CySmart Central Emulation Tool.

USB-UART Bridge

The KitProg on both the BLE Pioneer Baseboard and BLE Dongle acts as a USB-UART bridge.
When connected to PC, a device named KitProg USB-UART is available under Ports (COM &
LPT) in the Device Manager. The UART lines between modules and KitProg are hard-wired on
board, with UART_RX assigned to P1_4 and UART_TX assigned to P1_5 on PSoC 4 BLE/PRoC
BLE device.

COM terminal software, such as Hyperterminal or TeraTerm, can be used to send and receive data.
UART data sent from PSoC 4 BLE/PRoC BLE device on UART_TX line will be received by the
software. Data entered in the software will be received by PSoC 4 BLE/PRoC BLE on UART_RX

line. Refer to Advanced section in CYSCKIT-042 PSoC® 4 Pioneer Kit User Guide for more details.
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Table 3-2 lists the specifications supported by the USB-UART bridge.
Table 3-2. Specifications Supported by USB-UART Bridge
Parameter Supported Values
Baud Rate 1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200
Data Bits 8
Parity None
Stop Bits 1
Flow Control None
File Transfer Protocols sup- | Xmodem, 1K Xmodem, Ymodem, Kermit, and Zmodem (only
ported speeds greater than 2400 baud)

3.8 USB-I%C Bridge

The KitProg can function as USB-I2C bridge and communicate with software utility Bridge Control
Panel (BCP). When connected to BCP, the KitProg USB-I2C is available under KitProg\<serial
number> in the BCP. The 12C connection between PSoC 4 BLE/PRoC BLE device and KitProg is
used to transfer data with BCP. The I12C lines on PSoC 4 BLE/PRoC BLE device are P3_4 (SDA)
and P3_5 (SCL), which are hardwired on board to 12C lines of KitProg. The USB-I12C supports 12C
speed of 50 kHz, 100 kHz, 400 kHz and 1 MHz.

BCP is installed as part of PSoC Programmer installation and can be accessed from Start > All Pro-
grams > Cypress > Bridge Control Panel. Refer to Advanced section in CY8CKIT-042 PSoC® 4
Pioneer Kit User Guide for more details.

To use the USB-I°C functionality, select the KitProg\<serial number> in the BCP. On successful
connection, the Connected and Powered status box turn green, as shown in Figure 3-18.

Figure 3-18. KitProg USB-I2C Connected in Bridge Control Panel
% Bridge Control Panel =N

Eile  Editor Chat Execute JTools Help
FERE R CE EER
Edéor |Chart_| Table | File

Select Port in the PortList, then try to connect
Opening Port

Successfully Connected to KitProg/0OElE0B2A011A3400
KitProg Version 2.08

Connected I2C/SPI/RX8 Pots:

lepeat count £ 7

[T1 [symtax:ok [ [GERREE RS votage: 3375 my
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3.9 Updating the KitProg Firmware

The KitProg firmware normally does not require any update. If an update is required, then PSoC Pro-

grammer will display a warning message when the kit is connected to it, as shown in Figure 3-19.

Figure 3-19. Update KitProg
(B WARNING! (3w

-,

This programmer is currently out of date.

To update the firnware please navigate to the
Liilities Tab and press the Update Fimware
button

[7] Do not show this message again

To update the KitProg, go to the Utilities tab on PSoC Programmer and click Upgrade Firmware, as

shown in Figure 3-20.
Figure 3-20. Update KitProg from PSoC Programmer

# psoC Programmer
File  View Options Help

F- 30BN DB

| Port Selection 4p | Programmer | Utilities § JTAG |

KitProg/0E18022401 14240
Click to upgrade connected device's fimware
Click to erase user specific flash block

Device Family
CYBC4eo-BLE

Device
CYBC42471LQ1-BL483

Actions Results

Please navigate to the Utilitie= tab and click the Upgrade Firmware button
Port Opened with
Warnings at 8:07:24 PFM
Cpening Port at 8:07:23
M

KitProg version Expecting 2.10, but found 2.08.
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This chapter demonstrates the functionality of the PSoC 4 BLE and PRoC BLE devices using the
BLE Pioneer Kit-based example projects. Download and install the kit setup file from the kit web
page. The example projects can be accessed under the Examples and Kits on Start Page of PSoC
Creator.

4.1 Using Example Projects

Follow these steps to open and use the example projects:
1. Launch PSoC Creator from Start > All Programs > Cypress > PSoC Creator 3.1 > PSoC
Creator 3.1.

2. Onthe Start Page, under Examples and Kits section, choose Kits > CY8CKIT-042-BLE. A list of
example projects appears, as shown in Figure 4-1. Projects named with the prefix
'PSoC_4 BLE_'work on the BLE Pioneer Kit with the PSoC 4 BLE Module; projects nhamed with
the prefix 'PRoC_BLE_' work on the BLE Pioneer Kit with the PRoC BLE Module.

3. Click on the desired example project.

Figure 4-1. Open Example Project from PSoC Creator

Workspace Explorer (0 projects) » 3 X /" Start Page
s

No workspace open PSOC® Creatorw

a%unos

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

Getting Started
PSoC Creator Start Page
Quick Start Guide
Intro to PSoC
Intro to PSaC Creator
PSoC Creator Training
Design Tutorials
Getting Started With PSoC 3
Getting Started With PSoC 4
Getting Started With PSoC 5LP
Getting Started with PSoC 4 BLE
Getting Started with PRoC BLE

sjuauodwon

s)nsay | s3@8ysEIeq]

m

Examples and Kits
Find Example Project...

= Kis

CYBCKIT-040

CYBCKIT-042 3.0

= CYBCKIT-042-ELE
E] BLE_Dongle_CySmart.cywrk
Ef] PRoC_BLE_CapSense_Proximity. cywrk
EJ] PRoC_BLE_CapSense_Slider_LED cywrk
Ed] PRoC_BLE_Central_IAS cywrk
Ef] PRoC_BLE_DTM.cywrk
EJ] PSoC_4_BLE_CapSense_Proximity. cywrk
EJ] PSoC_4_BLE_CapSense_Slider_LED .cywrk
EJ] PSoC_4_BLE_Central_IAS cywrk
Ef] PSoC_4_BLE_DTM.cywrk

1 Infnrmatinn
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4. Select the folder where you want to save the project and click OK.
5. Every BLE project use a public address set in the BLE component GUI to advertise and scan,
depending on the role: peripheral or central mode. If multiple kits in close proximity have the
same public address, then wrong devices may be connected or connections may fail. To prevent
this, change the Public address (and preferably Device name) in the BLE component GAP Set-
tings tab as shown in Figure 4-2. Click OK.
Alternatively, you can select the 'Silicon generated' device address by selecting the check box.
This way, the Bluetooth Device (BD) address is generated using the silicon ID, unique to each

device. Click OK.

Figure 4-2. Change BLE Public Address and Name

Configure 'BLE' @
Name: BLE
General |~ Profiles ~ IGAP Settings I Built-in q b
I General I Device address
- Penphersl !'ole . Public address (Company |D - Company assigned):  |00AD50-112244
- Advertisement settings
- Advertisement packet I|:| Silicon generated "Compary assigned” part of device address I
S:"" S?an responise packst j‘J *fou can use the user configuration section of the supervisory flash
""" ourity to store the public device address for mass production.
Device name: Device Name|
Appearance: [ Unknown -
MTU size |bytes): 24 :
TX power level {dBm):
Restore Defaults
o I mm )[ om ]

=
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6. Build the example project by choosing Build > Build <Project Name>, as shown in Figure 4-3. A
.hex file will be generated.

Figure 4-3. Build Project from PSoC Creator

File  Edit

HANZgEHd 8
gh 2 08 | GN

4

View Project

Build | Debug Tocols Window Help

Build P5oC_4_BLE_CapSense_Proximity Shift+F6

& g

[gs]| Workspace 'P5oC 4 _BLE Ca

=] Project "PSoC_4_BLE G
- £ TopDesign.cysch
P PSoC_4_BLE_ CapSen

—
Workspace Explorer (1 project) 4

Clean PSoC_4_BLE_CapSense_Proximity € erif
Clean and Build P5oC_4_BLE_CapSense_Proximity E
]
‘g Generate Application
*_g] Generate Project Datasheet

EH Header Files
ﬂ BLEApplications.h
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7. Connect the BLE Pioneer Baseboard to the PC through USB Mini-B connector J13. Ensure that
the correct module (PSoC 4 BLE or PRoC BLE) is placed on the baseboard, depending on the
project opened.

8. Choose Debug > Program in PSoC Creator, as shown in Figure 4-4.

Figure 4-4. Program Device in PSoC Creator

File Edit View Project Build | Debug | Tools Window Help
:gl’_| ]1_1 j EHaS & | & Windows BT
|ﬂ|'._“l 23 é aﬂ _ gg a Program Ctrl+F5
|Worl:space Explorer (1 project) & Select Debug Target...
&l 3 # Debug FS
@ Workspace 'P5oC_4_BLE_CapSense_f ﬂ Debug without Programming Alt+F5
E}"EI];:J_JE“ PSoC_4_BLE CapSenst EL Attach to Running Target...
-4 PSoC_4_BLE_CapSense_Proxit J@  Toggle Breakpoint F9
[—}@ Header Files Mew Breakpoint »
i|n] BLEApplications.h 3 oo
i|h] HandleLowPower.h q = ) )
“|n] main.h 2| Enable A eakpoints
E}@ Source Files Bl -4

9. If the device is not yet acquired, PSoC Creator will open the programming window. Select
KitProg and click the Port Acquire button, as shown in Figure 4-5.

Note: The serial ID starting with 'BLE' belongs to the BLE Dongle (see Updating BLE Dongle for
CySmart Central Emulation Tool on page 35).

Figure 4-5. Port Acquire
Select Debug Target @

T KitProg/0E18022A011A3400 Kit Prog/0E18022A011A3400

POWER =3
VOLTAGE_ADC = 3364
FREQUENCY = 2000000
PROTOCOL = SWD

KitProg Version 2.10

Show all targets '] [ Port Setting l I Part Acquire I

10.After the device is acquired, it is shown in a structure below the KitProg. Click the Connect but-
ton and then OK to exit the window and start programming, as shown in Figure 4-6.
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Figure 4-6. Connect Device From PSoC Creator and Program

Select Debug Target @

E-%  KitProg/OE1B022A011A3400 PSoC 4200 BLE CYBC42471Q1-BL483

*  PSoC 4200 BLE CYBCA247LQI-BLAB3 PsoC 4200 BLE (ARM CM0O)
Silicon |D: keOBB11477

Cypress |D: (eDE34115E
Revision: PRODUCTION

Target unacquired

Note: As stated previously, the BLE Pioneer Kit supports both Cypress BLE devices: PSoC 4 BLE
and PRoC BLE. The description, hardware configurations, and verification method of the Example
projects explained in the following sections are valid for both PSoC 4 BLE and PRoC BLE devices.
Unless explicitly mentioned, the theory and usability for these Example projects should be
considered the same for both the modules.

This document refers to the BLE Pioneer Kits, BLE Dongle, and PC/mobile as Central or Peripheral
devices. A Central device is normally the master and requests/commands data from the Peripheral
device. BLE-enabled phones and PCs are one such example. Peripheral device, on the other hand,
store the actual data and send it to Central device when requested. Examples include BLE-enabled
sensors, proximity beacons, and so on.
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4.2 CapSense Slider and LED

42.1 Project Description

This project demonstrates connectivity between the BLE Pioneer Kit (acting as a Peripheral and
GATT server device) and CySmart Central Emulation tool or mobile device running the CySmart
mobile application (acting as a Central and GATT client device). This project demonstrates following:

Advertisement with timeout

Connection with any Central device

Two custom services in single profile

Data transfer over BLE custom service using notifications, read, and write
m Low-power mode implementation for coin-cell operation

The BLE profile in this project consists of two BLE custom services: CapSense and RGB LED. The
CapSense service consists of one custom characteristic, termed as CapSense Slider. The
CapSense slider characteristic is used to send one byte data, ranging from 0 to 100, as notification
to the GATT client device. This data is the finger location read by the CapSense component on the
five-segment slider (CSS1) present on the kit. This characteristics supports notification, which allows
the GATT server to send data to the connected client device whenever new data is available.

The RGB LED service also consists of one custom characteristic, termed as RGB LED Control.
This characteristic supports two operations, read and write, through which the connected GATT cli-
ent device can read data as well as write a new value to the characteristic. This data has four byte
values indicating red, green, blue, and intensity values to control the onboard RGB LED.

These properties for the custom service/characteristics are configured in the BLE component under
the Profiles tab, as shown in Figure 4-7.

Figure 4-7. Attributes Configuration in BLE Component for custom services

Configure 'BLE' @

MName: BLE

General /I Profiles I GAP Settings | Built-n 1Pk

Add =A™ Profile:  Custom
& B wE

=-{R) Server
=4 S Generic Access
4€) Device Name
' Appearance
b C Peripheral Prefemed Connection Parameters
—-{8) Generic Attribute
—C Service Changed

“{ Client Characteristic Configuration
—-5) CapSense
-4 CapSense Slider
D Client Characteristic Corfiguration
------ D) Characteristic User Description
=-{5) RGE LED

=-{C) RGB LED Contral
(D) Client Characteristic Configuration
D Charactenstic User Description

Datashest Apph Cancel
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The project consists of the following files:

main.c/.h

These files contain the main function, which is the entry point and execution of the firmware appli-
cation. It also contains function definition for initialization of the system and reading the
CapSense slider data from the CapSense component.

BLEApplications.c/.h

These files contain all the macros and function definitions related to BLE communication and
operation. It contains the event callback function definition that is registered with the BLE compo-
nent startup and used by the component to send BLE-related events from the BLE stack to the
application layer for processing. It contains a method to send CapSense notifications to the GATT
client device and process the Read and Write commands on the RGB LED characteristic by the
GATT client device. It updates the BLE Connection parameter, which is important for low-power
mode usage.

HandleLowPower.c/.h

These files contain the function to handle low-power mode. This function is continuously called in
the main loop and is responsible for pushing the BLE hardware block (BLESS) as well as the
CPU to Deep Sleep mode as much as possible. The wakeup source is either the BLE hardware
block Link Layer internal timer or the interrupt from the user button press (SW2). This allows for
very low power mode implementation and operation using a coin cell.

Additionally, the PRoC BLE version of this project consists of the RGB_PRSm.c/.h file, which con-
tains the function to drive the software-based PrISM method and drive the color and intensity on the
RGB LED.

This is the default firmware that comes in the modules shipped with the kit.

Two projects demonstrate this functionality on two different devices:

PSoC_4 BLE_CapSense_Slider_LED works with the PSoC 4 BLE Module.
PRoC_BLE_CapSense_Slider_LED works with the PRoC BLE Module.

The PSoC 4 BLE project implements RGB color and intensity control using the PRiSM component
whereas the PRoC BLE uses the software implementation of the PRiSM mode.
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Figure 4-8. TopDesign for PSoC_4 BLE_CapSense_Slider LED Project

BLE

BLE Component is configured for General
discovery with Custom Characteristics. These
Characteristics are used for notifying BLE
central device of CapSense Slider and read
RGB LED control data

BLE
BLE

Emuetnﬂrl‘

CapSense

CapSense Component is configured for
5-segment slider with SmartSense enabled.

CapSense

Auto (SmartSense)

RGB LED Control

Once the BLE receives the updated RGB LED data,
the PrISM signal density is modified accordingly

so to bring the desired effect.

Red LED is also used as status LED for BLE

connection.
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User Button

This button on BLE Pioneer kit is used for waking up
the system from sleep.
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EEzE

i
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Figure 4-9. TopDesign for PRoC_BLE_CapSense_Slider_LED Project
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Notes:

1. Disable/Enable the componants as par your design
2, Drag Pins from the Companent Catalog and connect to the components
3. Open cydwr file from the workspace and connect Pins to the GPIOs
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Hardware Connections

No specific hardware connections are required for this project because all connections are
hardwired on the BLE Pioneer Baseboard. Ensure that the correct module is placed on the
baseboard corresponding to the project being used. PSoC_4 BLE_CapSense_Slider LED works
with the PSoC 4 BLE Module. PRoC_BLE_CapSense_Slider LED works with the PRoC BLE
Module.

The pin assignment for this project is in PSoC 4 BLE_CapSense_Slider LED.cydwr/
PRoC_BLE_CapSense_Slider_LED.cydwr in the Workspace Explorer, as shown in Figure 4-10.

Figure 4-10. Pin Selection for CapSense Slider and LED Project

Alias Mame Port Pin Lock
B F4[0] CSD:c_mod, TCPWMO:line out, ]
ST B it e SCBl:uart rts, SCBl:spi mosi M
LinearSlider)_e0__LS | \CapSense:Sns[0]\ [ P2[1] CRAO:wminus, SCBO:spi_select[2] vl3s |~
. . . P2[2] ORO:vout_ 10x, SR5S5:wakeup,

LinearSlider0_el_ LS |\CapSense:Sna[1]"\ SCBO:5pi select|3] A EER R
LinearSliderD)_e2_ LS |\CapSense:Sns[2]%\ | P2[3] CRl:wout_10x, SRSS5:ext_clk 1f 140 |~
LinearSlider0_e3_ LS |[\CapSenge:Sna[3] % | P2 [4] OAl:vminus vla1 |~
LinearSliderD_ed_ LS |\CapSense:5na[4]% | P2[5] ORLl:vplus vlaz |~

P3[7] SRARMUX:pads[7], TCPFWM3:line ocut compl,
[ELITz SCB1:uart cts, SRSS:ext clk 1f T T

P3[6] SRRMUX:pads[6], TCPWM3:line_out,

3L SCBl:uart rts M
EED P2[6] ORO:vplus_alt 143 | ™
User Button BP2[7] ORl:wplus alt, SR35:ext clk a2 g
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Figure 4-11 shows the flow chart of the code implemented.

Figure 4-11. CapSense Slider and LED Project Flow Chart

System initialized.
Wait for interrupt from User
Button to Wakeup

Start
Advertisement

Advertisement

Extract Data and
change color/
brightness on LED.
Keep LED ON for
set time

+—VYES

Time-out?
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Connected to
Central device before
timeout?
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Process BLE

Example Projects

Put system to low power

Events

CapSense Slider
Swipped?

NO

Received RGB

YES

Notifications
Enabled?

YES
v

mode and wait for interrupt
from BLE Link Layer

A

Send finger position

over CapSense
custom service

NO

LED Data?

BLE Connection
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System in Deep Sleep and
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Verify Output

The project can be verified by two methods: using the CySmart Central Emulation Tool and BLE
Dongle or using the CySmart mobile application.

CySmart Central Emulation Tool

To verify the CapSense and LED project using the CySmart Central Emulation Tool, follow these
steps:

Note: Refer CySmart BLE Host Emulation tool to learn how to use the tool.

1. Connect the BLE Dongle to one of the USB ports on the PC.

2. Start the CySmart Central Emulation Tool on the PC by going to Start > All Programs > Cypress
> CySmart <version> > CySmart <version>. You will see a list of BLE Dongles connected to it.
If no BLE Dongle is found, click Refresh. Select the BLE Dongle and click Connect.

Figure 4-12. Connect to BLE Dongle

Select BLE Dongle Target @
- Supported targets Details
Cypress BLE Dongle (COM111) Manufacturer: Cypress Semiconductor
Unsupported targets Product: Cypress BELE Dongle
Firmware: version: 1.0041
Hardware version:  1.0.0.0
Description:

Cypress BLE dongle

[Show al -

=] (o)

3. Place module on the BLE Pioneer Kit, depending on the project chosen.
4. Power the BLE Pioneer Kit through the USB connector J13.
5. Program the BLE Pioneer Kit with the CapSense and LED example project. Follow steps in Using

Example Projects on page 41 to program the device.

6. After programming successfully, press the user button (SW2) on the BLE Pioneer kit to start the

advertisement. Advertisement is indicated by a blinking red LED on the baseboard.

Note: The project has an advertisement timeout of 30 seconds after which it returns to Deep
Sleep. Press SW2 again to restart the advertisement.

7. On the CySmart Central Emulation Tool, click Start Scan to see the list of available BLE

peripheral devices.
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8. Double-click the BLE Slider and LED device to connect, or click BLE Slider and LED and then
click Connect.

Figure 4-13. Connect to BLE Slider and LED Peripheral

File  Help
a' Select Dongle g Configure Master Settings 5§ Manage PSMs 6 Disconnect

Master

(S Stop Scan E,' Add to Whitelist

# Device Bluetooth Address  Address Type RSSI Advertisement Type Connected

1 BLE Slider and LED 00:AQ:50:16:0D:21 Public -53dBm Connectable undirected

9. When connected, the CySmart Central Emulation Tool will display a message for the Update
connection parameters. Select Yes, as shown in Figure 4-14.

Figure 4-14. Update Connection Parameter Option

[Update connection parameters [

A request was received from a peer device to update the connection
parameters. Click es'to accept or click "No’ to reject the request.

BLE Slider and LED
[00:AD:50:16:0D:21]

Minimum connection interval:  125.00 ms

Peer device:

Maximum connection interval:  137.50 ms
Connection latency: 0
Supervision timeout: 2000 ms

LYes |[ to |

Note: If you select No, the project will still work. However, the current consumption will be higher
due to faster connection interval.

10.Click Discover All Attributes to find all attributes supported.
Figure 4-15. Discover All Attributes

File Help

a' Select Dongle %@ Configure Master Settings ¢ Manage PSMs ﬂ Disconnect
Master| BLE Slider and LED [00:A0:50:16:0D:21] I

(W Discover Al Attributes | [EJ Enable All Notifications [[] Read All Characteristics ¢ Pair | [EH Export | il Clear
Handle uuiD UUID Description | Value Properties
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11.Locate the attribute Client Characteristic Configuration descriptor (UUID 0x2902) under
CapSense Slider characteristic (UUID OxCAAZ2). Click Read Value to read the existing Client

Characteristic Configuration Descriptor (CCCD) value as shown in Figure 4-16.

Figure 4-16. Read CCCD for CapSense Slider Characteristic

Characteristic User Description

[=} Primary Service Declaration

= 00011 2800 Primary Service Declaration BB:CB
[+ Characteristic Declaration
EH 0012 2803 Characteristic Declaration 1A:13:00:B1:CB
- (0013 | BCEB1 A
0014 | (2302 Client Characteristic Configuration
- (0015 | 22301 Characteristic User Description

CySmart 1.0 [E=5EcE =)
Fle Help
€3 Select Dongle % Configure Master Settings ‘$¢ Manage PSMs &) Disconnect
BLE Sider and LED [00AD50:16:00:21] |
— Aibute Detais | Send Commands
(® Discover All Attributes | [ Enable All Notificstions [0 Read All Characteristics ¢® Pair | View: (e ] N pror De000r
Handee uuiD LUID Deserigtion Value Properies | [ ULID: 2902
= Characteristic Declaration: Penpheral Preferred Connection Parameters UUID Descrption: _ Cllent Characteristic Configuration
1 DO00S  |02803 | Characteristc Declarstion [c207000422 [ Value:
----- (000702404 | Peripheral Prefemed Connection Parameters | |wa2 B
=+ Primary Senvice Declarstion: Generc Atrbute i
5 00008 [oz00 | Prmry Service Deciration [01:18 (Generic Atrbue) [
[ Characteristic Declaration: Service Changed ] I
500009 |02803 | Charactenstic Declarction 22.0A00052A Properties Enabled B
- G00DA | 02805 | Senvics Changed 22 Broadonst
----- 0000B | 02302 | Client Characteristc Corfiguration fead
=+ Primary Senvice Declarstion Wite wihoct respore
B D00C [oz00 | Prmry Service Deciration [esca | Wit =
=} Characteristic Declaration Notify
5DA0D |02} |Charscterstic Declaration [100E00:2cA I
2| | Authenticated signed wites
Clint Characterstic Configuration Btendied propates -

Atibutes | LZCAP Channels |

12.Modify the Value field of CCCD to '01:00' and click Write Value. This enables the notifications on
the CapSense Slider characteristic.
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Figure 4-17. Write CCCD to Enable Notifications

@ cysmart10 (=8 5= 5

Fle Help
) Select Dongle % Configure Master Settings $¢ Manage PSMs ) Disconnect

CapSenss Proximity [00:A0:50:17:12:31]

Atibutes Atribute Details | Send Commands

(® Discover All Attributes | [ Enable All Notifications [ Read All Characteristics ¢® Pair | View: [Category | [ B - | Hande: 000F

Handle uuin UUID Description Value Propetties  “ | UUID: x2302

(= Be0001 |M3DD | Primary Service Declaration ‘DD:TB (Generic Access) ‘ UUID Descrpton: - et Characteristc Corfiguration
& Charactersic Declaraion: Device Name e
B 00002 |mz3n3 |D|amdansm: Declaration ‘uz-ua-mmzn ‘ Ml M
- 00003 02800 | Device Name \ |oaz

[ Charactenstic Declaration: Appearance

D04 [DGH3 | Characeritc Decaton [rzosmza [

- 00005 DA | tppearance \ |oaz

Properties Enabled =
5+ Charectersic Deciaration: Perphersl Prfened Connection Parsmeters Broadeast
SDOMS  [0eM3 |Charsderic Dedration [rzormoszn [ -
00007 [02A04 | Perphera Prefemed Connection Parametecs | [o02 Wrte vihat resporse
&I Primary Service Declaration: Generic Attribute White E
- ba0ons |ocen [prmay Senice Dedation |01:12 (Genenc Atntute) \ = ety
- Charactersic Deciarstion Service Changad ndicate
200003 |03 | Charscterstc Declration Z2OA052A sgredtes
- (O00A | BRADS | Servics Changed 022 Extended properties 2
=~ (0008 | <2902 Cliert Characteristic Configuration

~ Primary Service Declaration

£ B:000C |mz3m |analy5emcs Declaration ‘ESCA ‘
= Charactersic Deciartion
50000 [BB03 | Charactersic Declrton [10gEq0ATCA [
— GRDODE | BeCAAT 10

=~ (0010 | 02901 Characteristic User Description

Attributes | L2CAP Channels

13.Swipe your finger on the CapSense slider on the BLE Pioneer kit, as shown in Figure 4-18 and
see the notification values in the CapSense Slider value field, as shown in Figure 4-19.

Figure 4-18. CapSense Slider

Figure 4-19. CapSense Slider Notification Received

= Primary Service Declaration
B e00IC |z2800 | Primary Service Declaration |B5CA
(- Characteristic Declaration

B- (000D <2803 Charactenistic Declaration 10:0E:00:AZ-CA
- [beDDOE | keCAMZ 44 =10
- [ OD0F | kc2502 Client Characteristic Configuration 01:.00
- 0010 | 2901 Characteristic |Jser Description
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14.To disable notifications, modify the Value field of the
descriptor to '00:00' and click Write Value.

Figure 4-20. Disable Notifications

= } CYPRESS

PERFORM

Client Characteristic Configuration

CySmart10 =5 =R 5
Fle Help
€)' Select Dongle ®g Configure Master Settings *$& Manage PSMs £ Disconnect
BLE Slider and LED [00:A0:50:16:00:21] |
Prrbutes Attribute Details | Send Commands
(® Discover All Attributes | [ Enable All Notifications [ Read All Characteristics «® Pair | View: D@ .| honde D000
Hands uuiD LUID Description Value Properties | | UUID: 02902
E}- Characterstic Declaration: Peripheral Prefered Connection Parameters UUID Description: - Client Characteristic Configuration
5005|0283 | Charscterstic Declaration [s207.00042 [ Vale:
(0007 [D2AD4 | Perpheral Prefemed Connection Parameters | |0z [oooe] i
=5 Primary Service Declarstion: Generc Attibuie i
- 0:0008 2800 | Primary Service Deciaration [07:18 (Generic Atbte) |
= Characteristic Declaration: Servic Changed
£ (:0009 |2803 |Characteristic Declaration 22.000:05:24 Propestis Enabled -
----- (000A| 02405 | Service Changed [ Broadeast
- (xD00B| 02902 | Client Cheracteistic Contfiguration -
(= Primary Service Declaration Wirke without response
- 0:000C 2800 | Primary Service Deciaration [e5ca | e E
= Characteristic Declaration Nty
£ DO0OD  [02803 | Characteristc Declarstion [100E00:02CA | R
Authenticated signed wrtes
Client Characteristic Configuration Extended propetics i
----- 0001002301 | Charactenstic Liser Description
=} Primary Service Declaration
B 00011 02200 |Frimary Service Declaration BECB
[} Characteristic Declaration
500012 2803 | Charactenstic Declaration 1A13.0081CB
00013 | BCBB1 [
(0014 | 02902 |Client Characteistic Configuration
D015 | %2901 Characteristic User Description I

Mtributes | L2CAP Channels

15.Locate the RGB LED Control characteristic (UUID OxCBB1). Click Read Value to read the exist-
ing 4-byte onboard RGB LED color information, as shown in Figure 4-21.

Figure 4-21. Read RGB LED Control Characteristic Value

- G001

2800

Primary Service Declaration

BB.CE

E}- Characteristic Declaration

B Bc0012

- 0014

Characterstic Declaration

Client Characteristic Corfiguration

14:13:00:B1:CE

£ D015

25901

Characteristic User Description
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16.Modify the four bytes of data in the Value field and click Write Value. You will see the
corresponding change in the color and intensity of the RGB LED on the BLE Pioneer kit, as
shown in Figure 4-22. The RGB LED will be on for 3 seconds before switching off to conserve

power.

Note: If the BLE Pioneer kit is powered from a coin cell and not the USB Vbus, then the color
mixing and intensity will vary. This is because the coin cell provides a lower driving voltage for

RGB LEDs.

Figure 4-22. Write RGB LED Control Characteristic Value

0014 | 22302 Client Characteristic Configuration

- CbLDm.‘)‘I}QBDT ‘Chaml:tensh: User Description

@ cysmart10 =5 EeR 5
File Help
) Select Dongle 9@ Configure Master Settings ‘¢ Manage PSMs ) Disconnect
BLE Slider and LED [00:A0:50:16:00:21] |
Arbutes Attribute Details | Send Commands
(® Discover All Attributes | [ Enable All Notifications [ Read All Characteristics ¢® Pair | View: D@ .| honde D001
Handle uuiD LUID Descrition Value Propeties uuiD: D<CBET
E}- Characterstic Declaration: Peripheral Prefered Connection Parameters UUID Descrption:
5005|0283 | Charscterstic Declaration [s207.00042 [ Vee:
(0007 [D2AD4 | Perpheral Prefemed Connection Parameters | |0z i
5} Primary Service Declaration: Generic Atribute i
5 040008 2800 | Primary Service Deciaration [07:18 (Generic Atbte) |
= Characteristic Declaration: Service Changed B
£ 0009|0283 | Charscteristic Declaration 220A00:052A Propertes Enabled -
----- OD00A| D245 | Service Changed 22 Broadeast
- 000B| 02302 | Cient Characterstic Cortiguration foad
=} Primary Service Declaration Wiite without response
5 040000 02900 | Primary Servics Declaration B5CA e E
5 Cheracteristic Declaration Notfy
£ 000D  |02803 | Charscteristic Declaration 10.0E D:AZCA p—
- (DDDE | BCAAZ F &0 £|| |Athenticated signed wries
GO00F | D2302 | Client Characteristic Corfiguration 0100 Ertendied prapetios -
(D010 |D2901 | Characteristic Liser Desciption
5} Primary Service Declaration
5 00011 [oz00 | Prmry Service Deciration [eece
=} Characteristic Declaration
B 00012 |02803 | Charactenistic Declaration 1A:13.0081CB

Atributes | L2CAP Channels

Figure 4-23. RGB LED Control with PSoC 4 BLE Module and PRoC BLE Module
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17.To disconnect from the device, click Disconnect, as shown in Figure 4-24.

Figure 4-24. Disconnect from the Device

) oySmart 1.0
File Help

ﬁ‘ Select Dongle ®@ Configure Master Settings $% Manage PSMS

| Magterl CapSense Proodmity [00:AK50:17:12:31] |
Attributes
@ Discowver All Attributes u Enable All Motifications m Read All Characteristics ‘,’ Pair

Handle uuiD UUID Description Walue
E}- (00D |Ds:ZEDD | Primary Service Declaration 00:18 (Generic A
':J Characteristic Declaration: Device Name
Er 0002 2803 Characteristic Declaration 02:03:00:00:24
0003 | Qe2ADD Device Name

18.To connect to this Peripheral again, restart advertising by pressing the user button (SW2) on the

BLE Pioneer Kit. Advertising is indicated by the blinking red LED.

CySmart Mobile Application

To verify the CapSense and LED project using the CySmart mobile application (see CySmart Mobile
Application on page 112), follow these steps:

1.
2.
3.

Plug the desired module on the BLE Pioneer Baseboard.
Connect the BLE Pioneer Kit into the PC using the J13 USB connector.

Program the kit with the CapSense and LED example projects. See Using Example Projects on
page 41 for programming instructions.

Press the user button (SW2) on the BLE Pioneer Kit to start the advertisement. This is indicated
by the blinking red LED on the BLE Pioneer Kit.

Open the application on the mobile device. If Bluetooth is not enabled on the device, the
application will ask to enable it.

After Bluetooth is enabled, the CySmart mobile application will automatically search for available
Peripherals and list them. Select the BLE Slider and LED Peripheral as shown in Figure 4-25.

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B



;} CYPRESS Example Projects

PERFORM

Figure 4-25. BLE Slider and LED Peripheral

sesec Airtel 1:02 am ¥ 1 D

Home —

7. When connected, the CySmart mobile application will list the supported profiles by the Peripher-
als. Scroll and select the CapSense icon, as shown in Figure 4-26.

Figure 4-26. CapSense Service Page

iPod 5:50 PM @ 5 3 -

8. Swipe your finger on the CapSense slider on the BLE Pioneer Kit and see a similar response on
the CapSense page in the CySmart application (Figure 4-27).
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Figure 4-27. CapSense Slider

Mo Service 4:43 pm L4

CapSense

Share

9. Press the back button to return to the service selection page. Scroll and tap on the RGB LED ser-

vice.

10.0n the RGB LED service page, swipe over the color gamut to see a similar color response on the
BLE Pioneer Kit RGB LED. The slider below the color gamut controls the intensity of the RGB
LED color. The RGB LED will be on for 3 seconds before switching off. This is done to conserve

power.
Figure 4-28. RGB LED Control with CySmart mobile application

RGB LED

VREF

CYBF-‘ZI?LD] ﬂLAa’ .

-
-]

CYSCKIT-042-BLE PIONCER BASEBOARD
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11.To disconnect from the BLE Pioneer Kit, return to the CySmart mobile application home screen
by pressing the back button.

12.To reconnect to the peripheral, press the user button (SW2) on the BLE Pioneer Kit again and
then scan for devices using CySmart mobile application.

4.3 CapSense Proximity

43.1 Project Description

This project demonstrates connectivity between the BLE Pioneer Kit (acting as a Peripheral and
GATT server device) and the CySmart Central Emulation Tool or mobile device running the CySmart
mobile application (acting as a Central and GATT client device). This project demonstrates the
following:

Advertisement with timeout

Connection with any Central device

One custom service

Data transfer over BLE custom service using notifications
m Low-power mode implementation for coin cell operation

The BLE profile in this project consists of a single BLE custom service, called CapSense. The
CapSense service consists of a custom characteristic, termed as CapSense Proximity. The
CapSense proximity characteristic is used to send one byte data, ranging from 0 to 255, as
notification to the GATT client device. This data is the difference count read by the CapSense
component on the one-wire proximity sensor (J14) connected on the kit. This characteristics
supports notification, which allows the GATT server to send data to the connected GATT client
device whenever new data is available.

The properties for the custom attributes are configured in the BLE component under the Profiles tab,
as shown in Figure 4-29.
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Figure 4-29. Attributes Configuration in BLE Component for CapSense Proximity

Configure 'BLE' @
Name: BLE
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eneric Attribute

C Service Changed

H ..{D) Client Characteristic Configuration
-1-45) CapSense

: CapSense Proximity

Client Characteristic Configuration
Characteristic User Description

Datashest Apply Cancel

The project consists the following files:
m main.c/.h
These files contain the main function, which is the entry point and execution of the firmware appli-

cation. It contains function definition for initialization of the system and reading the CapSense
proximity data from the CapSense component.

m BLEApplications.c/.h
These files contain all the macros and function definitions related to BLE communication and
operation. It contains the event callback function definition that is registered with the BLE compo-
nent startup and used by the component to send BLE-related event from the BLE stack to the
application layer for processing. It contains a method to send CapSense notifications to the GATT

client device. It updates the BLE Connection parameter, which is important for low-power mode
usage.

m HandleLowPower.c/.h

These files contain the function to handle low-power mode. This function is continuously called in
the main loop and is responsible for pushing the BLE hardware block (BLESS) as well as the
CPU to Deep Sleep mode as much as possible. The wakeup source is either the BLE hardware
block Link Layer internal timer or the interrupt from the user button press (SW2). This allows for
very low-power mode implementation and operation using a coin cell.

The red LED is used as the status LED and provides visual confirmation on advertising or
connection states. A blinking red LED indicates advertising state.

Two projects demonstrate this functionality on two different devices:
m PSoC_4_BLE_CapSense_Proximity works with the PSoC 4 BLE Module.
m PRoC_BLE_CapSense_Proximity works with the PRoC BLE Module.
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Figure 4-30. Top Design for PSoC_4 BLE_ CapSense_Proximity Project
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Figure 4-31. Top Design for PRoC_BLE_CapSense_Proximity Project
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4.3.2 Hardware Connections

m Ensure that the correct module is placed on the baseboard corresponding to the project being
used. PSoC_4 BLE CapSense Proximity works with the PSoC 4 BLE Module.
PRoC_BLE_CapSense_Proximity works with the PRoC BLE Module.

m Connect a five-inch wire (provided as part of this kit) to the proximity connector J14 on the
baseboard. Loop the wire as shown in Figure 4-32.

Note: Ensure that the proximity sensor loop wire is kept away as much as possible from the BLE
antenna on the modules.

Figure 4-32. Proximity Sensor Connection on BLE Pioneer Kit with PSoC 4 BLE Module

ETBCHIT-DAT-P0E FICMITR RABEROARD.

The pin assignment for this project is in PSoC_4 BLE_CapSense_Proximity.cydwr/
PRoC_BLE_CapSense_Proximity.cydwr in the Workspace Explorer, as shown in Figure 4-34.

Figure 4-34. Pin Selection for CapSense Proximity Project

Alias MName Port Pin Lock
i P4[0] CSD:c_mod, TCEWMO:line out, [ ]
Cmod whapE=EEE ATl SCBl:uart rta, SCBl:3pi mogi M B
ProximitySensor)_0_ PROX | \CapSense:5Sns% |P2[0] ORO:vplua, SCBO:spi select[1] 37|
Status_LED P2[e] CAO:vplus alt *l43 |
User Buttcn P2[7] ORl:wvplus alt, SRSS5:ext clk il ELR
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433 Flow Chart

Figure 4-35 shows the flow chart of code implemented.

Figure 4-35. CapSense Proximity Project Flow Chart
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Verify Output

The project can be verified by two methods: using the CySmart Central Emulation Tool and BLE
Dongle or using the CySmart iOS/Android app.

CySmart Central Emulation Tool

To verify the CapSense proximity project using the CySmart Central Emulation Tool, follow these
steps:

Note: Refer CySmart BLE Host Emulation tool to learn how to use the tool.

1. Connect the BLE Dongle to one of the USB ports on the PC.

2. Start the CySmart Central Emulation Tool on the PC by going to Start > All Programs > Cypress
> CySmart <version> > CySmart <version>. You will see a list of dongles connected to it. If no
BLE Dongle is found, click Refresh. Select the BLE Dongle and click Connect.

Figure 4-36. Connect to BLE Dongle

Select BLE Dongle Target @
E-Supported targets Details
Cypress BLE Dongle (COM111) Manufacturer: Cypress Semiconductor
Unsupported targets Product: Cypress BLE Dongle
Firmware version: 1.0041

Hardware version:  1.0.0.0
Description:

Cypress BLE dongle

| Show all -

Refresh I Connect I[ Close ]

3. Connect a five-inch wire (included in the kit) to the proximity sensor connector J14 and make a
loop of it.

4. Power the BLE Pioneer Kit through the USB connector J13.

5. Program the BLE Pioneer Kit with the CapSense proximity example project. Follow the steps in
Using Example Projects on page 41 to program the device.

6. After programming successfully, press the user button (SW2) on the BLE Pioneer kit to start the
advertisement. This is indicated by a blinking red LED on the baseboard.
Note: The project has an advertisement timeout of 30 seconds after which it returns to Deep
Sleep. Press SW2 again to restart the advertisement.

7. On the CySmart Central Emulation Tool, click Start Scan to see the list of available Peripheral
devices.
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Figure 4-37. Start Scanning

Eile Help
a' Select Dongle ®@ Configure Master Settings $& Manage PSMs 6 Disconnect

Master
Discovered deviees

B Start Scan | & Connect B3 Add to Whitelist

# Device Bluetooth Address Address Type RSS5I Advertisement Type Connected

8. Double-click CapSense Proximity to connect or click Connect to connect to the BLE Pioneer

Kit.
Figure 4-38. Connect to CapSense Proximity Peripheral

File  Help
a' Select Dongle g Configure Master Settings 5§ Manage PSMs ﬁ Disconnect

Master
Discoversddevicss

(® Stop Scan E Add to Whitelist

# Device Bluetooth Address  Address Type RSSI Advertisement Type Connect

1 CapSense Proximity 00:AD:50:16:0D:21 Public -59dBm Connectable undirected

9. When connected, the CySmart Central Emulation Tool will display a message for the Update
connection parameters. Select Yes, as shown in Figure 4-39.

Figure 4-39. Update Connection Parameter Option

A request was received from a peer device to update the connection
parameters. Click "es'to accept or click "Mo’to reject the request.

Pesr device: DRG0 B e300
Mirimum connection interval: 62,50 ms

Maimum connection interval:  75.00 ms
Connection latency: 0

Supervision timeaut: 2000 ms

[ res J[ N |

Note: If you select No, the project will still work. However, the current consumption will be higher

due to faster connection interval.
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10.Click Discover All Attributes to find all attributes supported by the Peripheral.
Figure 4-40. Discover All Attributes
3@ CySmart 1.0

File  Help

ﬂ' Select Dongle . Configure Master Settings  Manage PSMs 0 Disconnect
| Masterl CapSense Proximity [23:43:65:50:A0:00] I

Discowver All Attributes Iﬁ Enable All Motifications ::} Read All Characteristics

Handle Uuio UUID Description  Value Properties

11.When all the attributes are listed, locate the Client Characteristic Configuration descriptor

(UUID 0x2902) under CapSense Proximity characteristic (UUID 0xCAA1). Click Read Value to
read the existing CCCD value as shown in Figure 4-41.

Figure 4-41. Read CapSense Proximity CCCD

CySmart10 (E= Eo8 =
Fle Help
) Select Dongle @ Configure Master Settings 9§ Manage PSMs ) Disconnect
| Master [ CapSense Provimty [00 A 50.16 00211 |
= Attrbute Details. | Send Commands |
(® Discover All Attributes | [ Enable All Notifications [Z) Read All Characteristics ¢® Pair | View: D@ . e D000
Hande uuD UUID Description Value Propeties  * | [UUID: 0:2902
- 30001 |MBDD | Primary Service Declaration ‘m-wa (Generic Access) ‘ | UUID Description: - Client Characteristic Configuration
- Characteristic Declaration: Device Name Vaue:
O-GO02  [0B03  |Charactersic Deciration [o20300:0024 [ 0
" 00003 [02A00 [ Deviee Name \ oz d
5+ Charscteristic Declarstion: Appesrance
S0A004  |02B03 | Cheractersic Deciration 205000124 [
00005 [02A01 | Appearance \ oz Properics Enabled B
5} Characterstic Declaration: Perpheral Frefered Connection Parsmeters Broadeast
-GS [02B03 |Charactersic Deciaration 0207000428 [ e
" 00007 |02A04 | Perpheral Peferred Connection Parameters | oz Wirte wiout response
-+ Primary Service Deciration: Geneic Afitbute e 3
= 20008 |e2z00 [Pimary Senvce Declaration |01:18 (Beneri Atibute) \ = | oy
5+ Charscteritic Declarstion: Servics Changed P~
60009 02803 | Charactersic Declaration 2204000524 Authentioated signed wites
- 000002405 | Servics Changed 022 Edonded propetics m
L 0:0008|®2%02  |Client Charactenstc Corfiguration
- Prmary Service Deciaration
5 (000C |e2z00 [Pimary Senvce Declaration [esca \
5+ Charscteritic Declarstion
500D  |0:2803 | Cheractersic Deciration [100E00A1CA [
- e000E | GxCAAT 010
Lo (0010 | 2901 Characteristic User Description |

12.Modify the Value field to '01:00" and click Write Value. This enables the notifications on the
CapSense Proximity characteristic.
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Figure 4-42. Write CCCD to Enable Notifications
B cysmart 10 [E== B

File  Help
B‘ Select Dongle % Configure Master Settings $€ Manage PSMs 0 Disconnect

CapSense Prodmity [00:AD'50-17-12:31] |

Mtibutes Attribute Details | Send Commands
(B Discover All Attributes Enable All Motifications [[J) Read All Characteristics 4 Pair | View: e+ Jx-] = | Hande: D00F
Handle uuID UUID Description Value Propeties | | UUID 2502
= 0001 |MSDD |F‘nmary Service Declaration |DD:13[Genenc Access) | — | UUID Descrption: - Client Cf stic Configuration
-c ic Declaration: Device Name Vobe
B 040002 2803 Characteristic Declaration 02:03:00:00:24 Iﬂl i
- D003 | (2A00 Device Name G2 =
[z} Characteristic Declaration: Appearance
B 30004 (2803 Characternistic Declaration 02:05:00:01:24
L (D005 | (e2A01 Appearance G2 Properties Enabled i
[z} Characteristic Declaration: Peripheral Preferred Connection Parameters Broadcast
- 10006 2803 Characteristic Declaration 02:07:00:04:2A Read
- D007 | Be2A04 Peripheral Prefemred Connection Parameters 02 Wrte without respanse
[ Primary Service Declaration: Generic Attribute Wrte 3
= 00008 02800 Primary Service Declaration 01:18 (Generic Attribute) = Motify
[z} Characteristic Declaration: Service Changed Indicate
- 30003 2803 Charactenstic Declaration 22:0A:00:05:2A Authenticated signed writes
+ CeDDDA | B2<2A05 Service Changed Q22 Extended properties -

- (0008 | c2502 Cliert Characteristic Configuration
[=}- Primary Service Declaration

B G00C |ecrnn [Pimay Service Deciaration |Bsca |
[} Characteristic Declaration
E-DQND  [B2E03 | Characteristic Declaraion [100E00A1CA |
- BDDDE | CAAT 10

= [ 0010 | 22501 Characteristic User Description -
Attributes | L2CAP Channels |

13.Bring your hand closer to the proximity sensor on the BLE Pioneer Kit, as shown in Figure 4-43
and observe the value changing in the characteristic value field, as shown in Figure 4-44.

Figure 4-43. CapSense Proximity Sensing with PSoC 4 BLE Module

Figure 4-44. CapSense Proximity Notification Received

=} Primary Servics Declaration
B (x000C 12800 | Primary Service Declaration B5:CA
Ié}--[lhamdeﬁstic Declaration
EI 000D 2803 Characteristic Declaration 10:0E:00:ATCA
- [ DODE | eCAAT 71 10
- [ DDOF | 2502 Client Characteristic Configuration 01.00
- (0010 | (2501 Characteristic User Description
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14.Modify the Value field of the Client Characteristic Configuration descriptor to '00:00' to disable
notifications.

15.To disconnect from the device, click Disconnect, as shown in Figure 4-45.

Figure 4-45. Disconnect from the Device

G oySmart1.0
File  Help

ﬁ‘ Select Dongle ®@ Configure Master Settings %% Manage PSMS

Master | CapSense Proximiy [00:AD:50:17:12:31] |

Attributes
@DiscoverAIIAttributes uEnabIeAllNotificatiDns mRead All Characteristics Q’Pair

Handle uuip UUID Description Value

- G000 |ﬂ128 Do | Primary Service Declaration 00:18 (Generic A
E}- Charactenistic Declaration: Device Name
Er kD002 k2803 Characteristic Declaration 02:03:00:00:2A

- [beD003 | D2ADD Device Name

16.Press user button (SW2) to wake up from sleep and restart the advertisement for the next
connection.

CySmart Mobile Application

To learn how to use the CySmart mobile application, see CySmart Mobile Application on page 112 or
the app user guide.

To verify the CapSense proximity project using the CySmart mobile application, follow these steps:
1. Place the desired module on BLE Pioneer Baseboard.

2. Connect the five-inch wire as a loop to the proximity connector J14 on the baseboard.

3. Plug the BLE Pioneer Kit into the PC, using the J13 USB connector.
4

. Program the kit with the CapSense proximity example project. Follow steps in Using Example
Projects on page 41 to program the device.

Press the user button (SW2) on the BLE Pioneer Kit to start the advertisement.

6. Open the CySmart mobile application on the mobile device. If Bluetooth is not enabled on the
device, the app will ask to enable it.

7. The app will automatically search for available Peripherals and list them. Select the CapSense
Proximity Peripheral, as shown in Figure 4-46.

o
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Figure 4-46. Connect to CapSense Proximity Peripheral

No Service 4:41 pm .

Home =

8. When connected, the app will list the services supported by the Peripherals. Scroll and select the
CapSense service.

9. When the CapSense service page opens, bring your hand near the sensor wire on the BLE
Pioneer Kit and see a similar response in the app as a bar graph, as shown in Figure 4-47.

Figure 4-47. CapSense Proximity Sensing with PSoC 4 BLE Module

No Sarvice 4:42 pm i

CapSense

10.To disconnect from the BLE Pioneer Kit, return to the device selection screen on the CySmart
mobile application.

11.To reconnect to the Peripheral, press the user button (SW2) on the BLE Pioneer Kit to restart the
advertisement and scan for the device in the CySmart mobile application.
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BLE Central Mode

Project Description

The BLE projects described above have been functioning as Peripheral devices. This means that the
firmware role was set to be a Peripheral and GATT server; another device such as the CySmart
Central Emulation Tool or CySmart mobile application will connect to it and collect the data.

This example project demonstrates the Central and GATT client mode where it will scan for a Periph-
eral device, connect to it, and send commands. In this project, the BLE Pioneer Kit scans and auto-
connects to a particular Peripheral device supporting Immediate Alert Service (IAS). Whenever the
Peripheral with a predetermined public address is found, a connection request is sent followed by
discovering the attributes. When the discovery is over, you can send one of the three alert levels to
the Peripheral device over the IAS. This is done by pressing the SW2 button on the BLE Pioneer Kit
and cycling through the alert levels.

The BLE Central project supports low-power mode operation, where the firmware supports BLE
Hardware Block and CPU Deep Sleep mode whenever possible. The system remains in Deep Sleep
when disconnected. Press SW2 to wake up the system and start scanning (blinking blue LED). The
scanning timeout interval is set to 30 seconds. If the particular Peripheral device is found advertising
before timeout, a connection is made (blue LED always ON). If no such device is found, then the
system stops scanning and returns to Deep Sleep mode (LED OFF). Press SW2 again to wake the
system and restart scanning.

To aid in evaluation, the Peripheral project with the particular public address is provided in the same
workspace. This Peripheral project supports IAS and has fixed public address that the Central
device will recognize and auto-connect to. This Peripheral project should be programmed on the
BLE Dongle and powered through the USB port of PC. The received alert levels (No, Mid, and High
alert) on the BLE Dongle are represented by different LED status. No Alert is represented by LED
OFF, Mid Alert by blinking LED, and High Alert with LED always ON. Upon each successive button
press on the BLE Pioneer Kit, the LED state on the BLE Dongle changes in a circular fashion.

Two projects demonstrate the BLE Central functionality on the two devices:

m PSoC 4 BLE_Central IAS works with the PSoC 4 BLE Module.

m PRoC_BLE_Central_IAS works with the PRoC BLE Module.

Additionally, the BLE_Dongle_Peripheral_IAS project is to be programmed on the BLE Dongle.

This project is present in both the PSoC_4 BLE_Central _IAS and the PRoC_BLE_Central_IAS
workspace and can be used to program the BLE Dongle separately.

Note: If the BLE Dongle is programmed with the BLE_Dongle Peripheral IAS example, it will not
work with the CySmart PC utility. Reprogram the BLE Dongle with the CySmart firmware according
to Updating BLE Dongle for CySmart Central Emulation Tool on page 35 to use the CySmart Central
Emulation Tool.
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Figure 4-48. PSoC_4 BLE_Central_IAS TopDesign

Example Projects
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Peripheral device after connected over BLE.

Figure 4-49. PRoC_BLE_Central_IAS TopDesign
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Figure 4-50. BLE_Dongle_Peripheral_IAS TopDesign
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Hardware Connections

No specific hardware connections are required for this project because all connections are
hardwired on the BLE Pioneer Baseboard.

Ensure that the correct module is placed on the BLE Pioneer Baseboard corresponding to the proj-
ect being used. PSoC 4 BLE Central IAS works with the PSoC 4 BLE Module.
PRoC_BLE_Central_IAS works with the PRoC BLE Module. BLE_Dongle Peripheral_IAS is the
common project for both workspaces and programs the BLE Dongle with Peripheral mode firmware.

The pin assignment for this project is in PSoC_4 BLE_Central IAS.cydwr/
PRoC_BLE_Central_IAS.cydwr in the Workspace Explorer, as shown in Figure 4-51.

Figure 4-51. Pin Selection for BLE IAS Central Example Project

Alias MName Port Pin Lock
P3[7] SARMUX:pada[7], TCPWM3:line_ out compl,

Status LED | crpyiiart cts, SESS:ext clk 1f T T

User_Butten | P2[7] OAl:vplus alt, SRS5S:ext clk |44

Similarly, the pin assignment for the BLE Dongle Peripheral project is in
BLE_Dongle_Peripheral_IAS.cydwr in the Workspace Explorer as shown in Figure 4-52.

Figure 4-52. Pin Selection for BLE IAS Peripheral Example Project

Alias = Mame Port Pin | Lock

P3[3] SARMUX:pada[3], TCPWMl:line_ out compl, |50~

LLEEE IED SCBO :uart ct3
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443 Flow Chart

Figure 4-53 shows the flow chart for the IAS GATT client mode example project.

Figure 4-53. IAS GATT client mode Flow Chart
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Figure 4-54 shows the flow chart for the IAS GATT server mode example project.
Figure 4-54. IAS GATT server mode Flow Chart
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Wait for connection
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No
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Yes

A 4
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4.4.4 Verify Output
1. Connect the BLE Dongle to one of the USB ports on the PC.
Figure 4-55. Connect BLE Dongle to USB Port
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2. In the PSoC Creator Workspace Explorer, right-click on the BLE_Dongle_Peripheral_IAS
project and select Set As Active Project, as shown in Figure 4-56.

Figure 4-56. Set Dongle Peripheral Project as Active

|'kaspace Explorer -1 x|

TopDesign.cysch
&
Workspace 'PSoC 4 _BLE Central IAS' (2 Projects
B
1@‘ TopDesign.cysch Set As Active Project

>ﬁ9 BLE_Dongle_Peripheral_IAS.cydwr

: 3
EHD Header Files Add

i-|h] BLEApplications.h % Build BLE_Dongle_Peripheral IAS
E}{blsﬂ ma':jlh — Clean BLE_Dongle_Peripheral JAS
: ource Files
Iﬂ BLEApplicaticns.c |££| Clean and Build BLE_Dongle_Peripheral_IAS

----- €] main.c
2173 Project "PSoC_4_BLE_Central IAS’ [CY8|

Update Components...

-\&]' TopDesign.cysch 53 Copy Ctrl+C
¥ PSoC_4_BLE Central IAS.cydwr Al Paste Ctel+
=0 Eea;fé‘:llei . h Save BLE_Dongle_Peripheral_IAS As

- | pplications.

; Rernove From Workspace

[n] BLEclienth P

-] HandleLowPower.h Rename F2

~h] rain.h -
E-E5 Source Files Unload/Reload Project

--|c] BLEApplications.c Dependencies...

--|€] BLEclient.c

--|¢] HandleLowPower.c
-|e] main.c Device Selector...

Build Crder...

3. Program the BLE Dongle with the BLE_Dongle_Peripheral_IAS project described in Using
Example Projects on page 41.
Note: Do not update the public device address (inside the BLE component) for the
BLE_Dongle Peripheral IAS example project. Changing the BLE_Dongle Peripheral IAS
example project public address will lead to no connection with the BLE Central device on the BLE
Pioneer Kkit.

4. Power the BLE Pioneer Kit through USB connector J13.

5. In the Workspace Explorer, right-click on the PSoC_4 BLE_Central_IAS project and select Set
As Active Project, as shown in Figure 4-57.
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Figure 4-57. Set Central IAS Project as Active

PERFORM

|Wurkspace Explarer > Xl TopDesign.cysch | TopDesign.cysch
SR 3
*Workspace 'PSoC_4_BLE_Central_IAS' (2 Project I"|_n
EIE Projed 'BLE_Dongle_Peripheral_1AS" [CYB @ o
15[" TopDesign.cysch £
ﬁg BLE_Dongle_Peripheral _IAS.cydwr & (.
EHD Header Files | o
. i-[n] BLEApplications.h S|\
=
i [h] rain.h S|~
E}-E) Source Files a— T
@ BLEApplications.c
L-g] main.c oy l
o] : il
@ TopDesign.cysch Set As Active Project
¥ PSoC_4_BLE Central IAS.cydwr o X
2+ Header Files -
|ﬂ BLEApplications.h |2| Build PSoC_4_BLE_Central_LAS
-1 BLEclienth | Clean PSoC 4 BLE_Central 1AS
-] HandleLowPower.h L
Iﬂ main.h |£_£| Clean and Build PSoC_4_BLE_Central_IAS
EHED Seurce Files Update Components...
-|¢] BLEApplications.c 5
6] BLEclient.c 3| Lopy Ei(e
-|g] HandleLowPower.c | Paste Ctrl+V
(6] main.c Save PSoC_4_BLE_Central_IAS As
Remove From Workspace
Rename F2

. Program the BLE Pioneer Kit with either the PSoC_4 BLE_Central_IAS or the

PRoC_BLE_Central_IAS project, depending on the module placed on the BLE Pioneer Kit.

. Press button SW2 on the BLE Pioneer Kit to wake the system and start scanning. Scanning is

indicated by a blinking LED.

. Wait for the BLE connection between the BLE Dongle and the BLE Pioneer Kit. The connection

success status is indicated on the baseboard in the following three stages:

a. Fast blinking blue LED represents scanning mode. During this mode, the BLE Pioneer Kit is
scanning for peripheral devices.

b. Slow blinking blue LED represents discovery mode. During this mode, the BLE Pioneer Kit
has found the BLE Dongle Peripheral device and has started the connection procedure.

c. The blue LED remains on, representing the connected mode. This mode indicates that the
Peripheral device has been connected and the application can now send alert levels.

. Press button SW2 on the BLE Pioneer Kit to send the next alert level to the BLE Dongle. The

alert level will rotate from No Alert to Mid Alert to High Alert.
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Figure 4-58. User Button on BLE Pioneer Kit with PSoC 4 BLE Module
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10.Check if the LED behavior changes for each alert notification on the BLE Dongle according to the
following table:

Alert Level LED State
No Alert LED Off
Mild Alert LED Blinking
High Alert LED On

Note: To revert the CySmart functionality to the dongle, program the dongle hex file, as described in
Updating BLE Dongle for CySmart Central Emulation Tool on page 35.

BLE Dongle and LED Control

Project Description

This firmware supports the CySmart debug tool (see CySmart Mobile Application on page 112) by
acting as the BLE host emulator. This is the default firmware that comes in the BLE Dongle shipped
with the kit.

This project additionally demonstrates LED brightness control via a custom BLE profile, which works
with the CapSense slider example explained in CapSense Slider and LED on page 45.

The device will scan for the Peripheral acting as a CapSense Slider and LED device, and connect to
it automatically. This is achieved by filtering the advertisement packets for the CapSense Slider
service data. Then, it will enable slider notifications and process the received notifications.
Whenever CapSense detects activity, it will notify the finger location to the BLE Dongle; it will update
the LED brightness using PWM.

The custom GATT client LED control will be stopped if the CySmart Central Emulation Tool acquires
the dongle. The dongle will enter the CySmart emulator mode, in which it will process all BLE
commands as triggered by the user via the tool. The project uses custom command/event protocol
to exchange data between the CySmart Central Emulation Tool and the BLE device via a USB-CDC
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interface. It uses the Cypress USB-UART bridge functionality from the PSoC 5LP-based KitProg
module.

Note: This project is meant only for the PRoC BLE device and works on the dongle hardware.

Figure 4-59. Top Design for BLE_Dongle_CySmart Project
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2. Drag Pins from the Comporsnt Catalog and connect 1o the components.
3. Open cydwr file fram the woekspace and connest Pins 1o the GP1Os

Hardware Connections

No specific hardware connections are required for this project because all connections are
hardwired on the BLE Dongle.

The pin assignment for this project is in BLE_Dongle_CySmart.cydwr in the Workspace Explorer,
as shown in Figure 4-60.

Figure 4-60. Pin Selection for BLE Dongle Project

Alias MName / Port Pin Lock

I I
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453 Flow Chart

Figure 4-61. Flow Chart for BLE_Dongle_CySmart Project
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Verify Output

This project will be used whenever the CySmart Central Emulation Tool (see CySmart Mobile Appli-
cation on page 112) is invoked for testing other example projects. In addition, the LED control opera-
tion can be verified as follows.

1. Power the BLE Pioneer kit through the USB connector J13.

2. Program the BLE Pioneer kit with the CapSense and LED example project described in
CapSense Slider and LED on page 45.

3. Connect the BLE Dongle to one of the USB ports on the PC.

4. Program the BLE Dongle with the BLE_Dongle_CySmart project. See Using Example Projects
on page 41 for programming instructions.

5. Press the user button SW2 on both the BLE Dongle and the BLE Pioneer Kit. The BLE Dongle
will start scanning and the BLE Pioneer Kit will start advertising.

6. Wait for the BLE connection between the BLE Dongle and the BLE Pioneer Baseboard. The con-
nection success status will be indicated by a 3-second ON state of the red LED followed by the
OFF state on the BLE Pioneer Baseboard.

7. Swipe your finger on the CapSense slider and check the LED brightness variation on the BLE
Dongle.

Direct Test Mode (DTM)

Project Description

Bluetooth Core specification (v4.0 and later), Volume 6, Part F defines Direct Test Mode (DTM) as a
method to test the BLE PHY layer and provide a report back to the tester. It uses one of the two
methods, over Host Controller Interface (HCI) or through a two-wire UART interface.

Device under test (DUT) is the BLE system that is to be tested (for example, BLE Pioneer Kit). With
DTM, the RF performance of the BLE system can be verified during development or in production
line. The environment consists of the DUT and a tester. The tester has two parts; the upper tester
sends commands through one of the two methods (HCI or two-wire UART) and the lower tester per-
forms the corresponding action over the RF link. The tester compares the command sent over HCI
and the response received over RF, and provides a result of the performance.

Figure 4-62. Direct Test Mode (DTM) Setup

HCI/UART

e

The BLE Component allows configuring the device in DTM by enabling the HCI. The appropriate
response to commands from the tester are performed by the BLE protocol stack and does not
involve separate application handling. The only task is to start the BLE Component and call the API
to process the events.
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The HCI is enabled in the BLE Component under the General Settings. Note that when the HCI
mode is selected, all other tabs are hidden and cannot be configured. This is because in HCI mode,
there are no upper layer processes. On enabling HCI mode in the components, the components
automatically reserves a UART block to allow communication between the tester and BLE stack.
The UART exposes the pins that can be assigned in <project.cydwr> file under Pins tab. The only
option to be configured for HCI mode is the baud rate and the pins for communication with the tester.

Figure 4-63. HCI Mode in BLE Component
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Find Me Target (GATT Server)
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Baud rate {bps): 115200 -
Data bits: ]
Parity: None
Stop bits: 1 bit
Fow control: RT5/CTS

| Use Deep Sleep

Datashest Apph Cancel

Many companies develop BLE testers for Direct Test Mode. It is also possible to create PC-based
software tools that will send HCI commands over serial communication links.

For PC-based software, the serial communication link is the COM port, which is enumerated by Kit-
Prog on PSoC 5LP of the BLE Pioneer kit. In such a case, the UART pins in PSoC 4 BLE/PRoC BLE
should be assigned to P1_4 and P1_5. These pins are hardwired to pins on PSoC 5LP and allows
USB-UART data communication between the PC-based software and the BLE device.

For external BLE testers, the serial communication is mostly over the RS232. To test with this
system, an external RS232 voltage translator is required, such as Digilent's Pmod RS232. This
translator will modify the signal level of the serial communication between the BLE device and the
RS232 port on the tester. The UART pins of the BLE device can be assigned to PO_0 and PO_1 and
the header J5 can be used to connect to the RS232 translator.
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Flgure 4-64. J5 Header to Interface R8232 Translator
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Hardware Connection

For DTM test mode, it is recommended to use SMA connectors and connect the tester and DUT
using a SMA to SMA connector cable. This ensures that there is minimum interference to RF
communication between the DUT and tester, and the performance measured is the true RF
performance of the device. The BLE Pioneer Kit module with SMA connector (CY8CKIT-141 PSoC 4
BLE) is available separately and can be ordered from the Cypress web page.

Four UART pins are exposed when HCI mode is selected in the BLE Component. These pins should
be assigned to allow communication with the external tester. The connection depends on the tester
being used.

If the tester is a PC-based software and communicated with HCI over serial link, then the onboard
PSoC 5LP on the BLE Pioneer Kit can act as the USB-UART bridge. The KitProg on the PSoC 5LP
enumerates as a USB-UART interface and opens a COM port in the PC. This COM port is then used
by the software tool to communicate commands to the BLE device. In this case, the UART pins
should be assigned as follows.

Table 4-1. UART Pin Assignment for PC Software Tester

UART Pins Pin Assigned
RX P1_4
X P15
RTS P16
CTS P17

The UART for HCI communication exposes hardware flow control lines CTS and RTS. They can
either be connected to the hardware control lines of the tester or CTS connected to ground for oper-
ation without hardware flow control.

If the tester is an external hardware tester (CBT), then connect any of the RS232 voltage translators
to header J5 on the BLE Pioneer Kit. The UART pins should be assigned as follows.

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B


www.cypress.com/cy8ckit-141
https://digilentinc.com/Products/Detail.cfm?NavPath=2,401,463&Prod=PMOD-RS232

i

=_=.;
CYPRESS Example Projects

Table 4-2. UART Pin Assignment for RS232 Voltage Translator

UART Pins Pin Assigned
RX PO 0
X PO_1
RTS PO 2
CTS P0O_3

4.6.3 Verify Output

1.
2.

Connect the BLE Pioneer Kit through the USB connector J13.

Program the BLE Pioneer Kit with the PSoC_4 BLE_DTM or PRoC_BLE_DTM project, depend-
ing on the module used (PSoC 4 BLE or PRoC BLE), as described in Using Example Projects on
page 41. Programming should complete successfully.

Connect the Serial link, UART or RS232 to the tester.

On the software tool for tester, configure the UART communication with the correct COM port and
baud rate, as set in the BLE Component.

Start the test. The tool will generate the report after the end of the test. This depends on the tes-
ter/tool being used.
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This chapter describes the contents of the BLE Pioneer Kit hardware and its different blocks, such as
the power block, USB connection, Arduino-compatible headers, module connectors, and CapSense
slider.

51 BLE Pioneer Baseboard

5.1.1 PSoC 5LP

An onboard PSoC 5LP contains KitProg which is used to program and debug the BLE device. The
PSoC 5LP connects to the USB port of the PC through a USB Mini-B connector and to the SWD
interface of the BLE device. PSoC 5LP is a true system-level solution providing MCU, memaory,
analog, and digital peripheral functions in a single chip. The CYBC58LPxx family offers a modern
method of signal acquisition, signal processing, and control with high accuracy, high bandwidth, and
high flexibility. The analog capability spans the range from thermocouples (near DC voltages) to
ultrasonic signals.

For more information, visit the PSoC 5LP web page.

See Serial Interconnection between KitProg and Module on page 101 for more details.

5.1.2 Power System
The power supply system on BLE Pioneer Baseboard is versatile, allowing the input supply to come
from the following sources:
m 5-V power from onboard USB connector
m 5-Vto 12-V VIN power from Arduino power header (J1)
m 3-V from CR2032 coin cell
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An adjustable LDO is used to output three different voltage levels (1.9 V, 3.3 V, and 5 V) to power the
module. These voltages are selected with the J16 jumper, as shown in Figure 5-1.

Figure 5-1. Schematics and Board Highlight of LDO and Power Selection Jumper
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Pin No.| Symbol Function JUMPER SETTING O/P VOLTAGE
1 CTL Output Voltage ON / OFF control SHORT 2 & 3 5v
2 vCce Power supply voltage input SHORT 1 & 2 3.3V
3 N.C. Unconnected terminal REMOVE JUMPER 1.9v
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The input to the LDO can come from either the USB, the VIN pin in the Arduino header J1 or header
J9.

Note: The typical dropout voltage of the selected LDO is 0.3 V at 500-mA output current. This gives
a minimum output of 4.6 V from the input voltage of 5 V from the VBUS. This drop also takes into
account the voltage drop across the Schottky diode connected at the output of the LDO to protect
against voltage applied at the output terminal of the regulator.
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The BLE Pioneer Baseboard also contains a CR2032 coin cell holder to power it using a coin cell, as
shown in Figure 5-2.

Figure 5-2. Schematics and Board Highlight of Coin Cell Holder

CR2032 Coin Cell
Battery Holder

BT1 D10

5.1.2.1 Protection Circuits

The power supply rail has reverse-voltage, overvoltage, short circuits, and excess current protection
features, as shown in Figure 5-3.

Figure 5-3. Power Supply Block Diagram With Protection Circuits

3.3V

MOSFET based
Protection Ckt

ESD
Protection

m A PTC resettable fuse is connected to protect the computer's USB ports from shorts and
overcurrent.

m ORing diodes prevent damage to components when the BLE Pioneer Baseboard is powered
from different voltage sources at the same time.

m ESD protection is provided for the USB Mini-B connector.
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m A MOSFET-based protection circuit is provided for overvoltage and reverse-voltage protection for
the 3.3-V rail from J1.5, as shown in Figure 5-4.

Figure 5-4. Schematics and Board Highlight of MOSFET Protection Circuit for 3.3-V rail from J1.5
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5.1.2.2 Current Measurement Jumper

To demonstrate the low power consumption of PSoC 4 BLE/PRoC BLE Module, a two-pin header
(J15) is populated in series with the power supply to the module. This can be used to measure cur-
rent using an ammeter without the need to desolder any components from the BLE Pioneer Base-
board, as shown in Figure 5-5.

Figure 5-5. Schematics and Board Highlight of Current Measurement Jumper
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The following methods are supported for measuring the current consumption of the module.

m When the BLE Pioneer Baseboard is powered through the USB port (J13), remove jumper J15
and connect an ammeter, as shown in Figure 5-6.

Figure 5-6. Current Measurement when Powered from USB Port

CYBCKIT-042-BLE PIONEER BASEBCARD

90 CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B



= ; CYPRESS

TERFORN Hardware

m When the BLE Pioneer Baseboard is powered from an external voltage supply, remove the USB
cable from J13. Connect the positive terminal of the external voltage supply to the positive termi-
nal of the ammeter and the negative terminal of the ammeter to the upper pin of J15. Connect the

negative terminal of the external voltage supply to and GND pin on board. Figure 5-7 shows the
required connections.

Figure 5-7. Current Measurement when Powered Separately
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To measure the power consumption of only module with coin cell, connect the coin cell directly to the
modules, as shown in Figure 5-8. The BLE Pioneer Baseboard is designed with additional circuits to
protect the BLE device and the F-RAM in Arduino environment. Note that power consumption

measurements on the BLE Pioneer Baseboard will also include the power consumed by these
additional circuits.

Connect the positive terminal of the coin cell to pin J2.2 and negative terminal to pin J2.4 using
wires.
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Figure 5-8. Powering the module using a Coin Cell
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The BLE Pioneer Kit allows you to program and debug the PSoC 4 BLE/PRoC BLE in two ways:

m Using the onboard KitProg

m Using a CY8CKIT-002 MiniProg3 Programmer and Debugger

Expansion Connectors

Arduino Compatible Headers (J1, J2, J3, J4, and J12-unpopulated)

The BLE Pioneer Kit has five Arduino compatible headers: J1, J2, J3, J4, and J12, as shown in

Figure 5-9. You can develop applications based on the Arduino shield's hardware.

Figure 5-9. Arduino Headers
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The J1 header contains I/O pins for reset, I/O reference voltage (IOREF), and power supply line. The
J2 header is an analog port that contains 1/O pins for SAR ADC, comparator, and Op-amp. The J3
header is primarily a digital port that contains 1/0 pins for PWM, 12C, SPI, and analog reference. The
J4 header is also a digital port that contains I/O pins for UART and PWM. The J12 header is an
Arduino ICSP compatible header for the SPI interface and is not populated. Refer to the “No Load
Components” section of Bill of Materials (BOM) on page 133 for the header part number.

Note: Take care when powering the Arduino shields via Arduino-compatible power header (J1). The
V3.3 pin will output 5 V when the board is powered from USB/VIN and the system power supply

jumper (J16) is set to 5 V operation.
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Additional Functionality of Header J2

The J2 header is a 6x2 header that supports Arduino shields. The Port 2 and Port 3 pins of PSoC 4
BLE and PRoC BLE are brought to this header. The Port 2 pins also connect to the onboard
CapSense slider through 560-ohm resistors. When the CapSense feature is not used, remove these
resistors to help ensure better performance with these pins.

5.1.4.2 PMod Connector - Digilent Pmod Compatible (J5-unpopulated)

This port supports Digilent Pmod modules (see Figure 5-10). Pmods are small 1/O interfaces that
connect with the embedded control boards through either 6- or 12-pin connectors. The BLE Pioneer
Kit supports the 6-pin Pmod type 2 (SPI) interface. For Digilent Pmod cards, go to
www.digilentinc.com.

This header is not populated on the BLE Pioneer Baseboard. You must populate this header before
connecting the Pmod daughter cards. Refer to the “No Load Components” section of Bill of Materials
(BOM) on page 133 for the header part number.

Figure 5-10. Schematics and Board Highlight of PMod Connector
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5.1.4.3 PSoC 5LP GPIO Header (J8)

An 8x2 header is provided on the BLE Pioneer Baseboard to pull out several pins of PSoC 5LP to
support advanced features such as a low-speed oscilloscope and a low-speed digital logic analyzer
(see Figure 5-11). This header also contains the USB-Serial interface pins that can be used when
these pins are not accessible on the Arduino headers because a shield is connected.

Note: You can use PSoC 5LP for your own custom firmware.

Figure 5-11. Schematics and Board Highlight of PSoC 5LP GPIO Expansion Header
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5.15 USB Mini-B Connector

The PSoC 5LP connects to the USB port of a PC through a Mini-B connector (see Figure 5-12),
which can also be used to power the BLE Pineer Baseboard. A resettable polyfuse is used to protect
the computer's USB ports from shorts and overcurrent. If more than 500 mA is drawn from the USB
port, the fuse will automatically break the connection until the short or overload is removed.

Figure 5-12. Schematics and Board Highlight of USB Mini-B Connector
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CapSense Circuit

CapSense Slider

The BLE Pioneer Kit has a five-segment linear capacitive touch slider, which is connected to the
PSoC 4 BLE/PRoC BLE Module pins (see Figure 5-13). The CMOD and CTANK capacitors are
required for CapSense functionality and are provided on the modules (see Module Board on
page 103). A 2.2-nF capacitor is present on the CMOD pin, P4[0], for CapSense operation. BLE
Pioneer Kit also supports CapSense designs that enable waterproofing. The connection of the shield
to the pin or to ground is made by resistors R12 and R13, respectively. By default, R13 is mounted
on the BLE Pioneer Baseboard, which connects the shield to ground. Populate R12 and remove R13
when evaluating waterproofing designs, which will connect the shield to the designated pin, P1[6].

Figure 5-13. Schematics and Board Highlight of CapSense Slider and Shield Setting
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Proximity Header

The BLE Pioneer Baseboard contains a header (J14) for CapSense proximity wire connection (see
Figure 5-14).
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Figure 5-14. Schematics and Board Highlight of Proximity Header
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51.7 BLE Pioneer Baseboard LEDs

The BLE Pioneer Baseboard has three LEDs. A green LED (LED?2) indicates the status of the pro-
grammer. An amber LED (LED1) indicates the status of power supplied to the board. The BLE Pio-
neer Kit also has a general-purpose tricolor LED (LED3) for user applications. These are connected
to P2_6 (Red LED), P3_6 (Green LED) and P3_7 (Blue LED). Figure 5-15 and Figure 5-16 show the
schematics of these LEDs.

Figure 5-15. Schematics of Status and Power LED
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Figure 5-16. Schematics and Board Highlight of RGB LED
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5.1.8 Push Buttons

The BLE Pioneer Baseboard contains a reset push button and a user push button, as shown in
Figure 5-17. The reset button is connected to the XRES pin of BLE device and is used to reset it.
The user button is connected to P2[7] of the BLE device. Both the push buttons connect to ground
on activation (active low).

Figure 5-17. Schematics and Board Highlight of Reset Button and User Push Button
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Cypress Ferroelectric RAM (F-RAM)

The BLE Pioneer Baseboard contains an F-RAM device (FM24V10-G) (see Figure 5-18) that can be
accessed through I12C lines P5[0] and P5[1] of the PSoC 4 BLE/PRoC BLE Module. The F-RAM is 1-
Mbit (128 KB) with an I1°C speed up to 1 Mbps. The I°C slave address of the F-RAM device is seven
bits wide, and the LSB two bits are configurable through physical pins and are hardwired to 00 on the
board. By default, the address of the F-RAM device used on the BLE Pioneer Baseboard is 0x50.
This address can be modified by changing the R32/R36 and R33/R37 pairs. The operating voltage
range of the F-RAM is between 2 V and 3.6 V. To prevent the application of 5 V from the adjustable
LDO regulator on the BLE Pioneer Baseboard, a MOSFET based protection circuit similar to the one
used for the 3.3-V rail is connected between the output of the regulator and the VDD pin of the F-
RAM. The protection circuit cuts off the power to the F-RAM when the output of the regulator is
greater than 3.6 V.

Figure 5-18. Schematics and Board Highlight of F-RAM
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5.1.10  Serial Interconnection between KitProg and Module

The KitProg is also a USB-Serial interface. It supports USB-UART and USB-I°C bridges (see
Figure 5-19). The pull-ups resistors on 12C bus are enabled when the protocol is selected from user
interface (like Bridge Control Panel). The USB-Serial pins of the KitProg are also available on the
Arduino header; therefore, it can be used to control Arduino shields with the SPI/I°’C/UART interface.
Refer USB-UART Bridge on page 37 and USB-12C Bridge on page 38 for more information on how
to use these serial interconnections.

Figure 5-19. Schematics and Board Highlight of Serial Interface and I1°C Pull-Up via FET
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51.11 Module Headers

The PSoC 4 BLE and PRoC BLE Modules are connected to the BLE Pioneer Baseboard using the
two (24-pin and 20-pin) module headers, as shown in Figure 5-20.

Figure 5-20. Schematics and Board Highlight of Module Headers
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For information on how to add these on your own board refer to Adding BLE module compatible
headers on your own baseboard on page 144.
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5.2 Module Board

52.1 PSoC 4 BLE or PRoC BLE Device

The PRoC BLE or PSoC 4 BLE device is the main component on the module. It provides the RF
interface and analog and digital capability. The PRoC BLE or PSoC 4 BLE pins are mapped to the
module headers (see Figure 5-21). For more information, refer to the BLE web page.

Figure 5-21. Schematics and Board Highlight of Module Headers for BLE Pins
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5.2.2 Module Headers (20-Pin and 24-Pin Headers)

The PSoC 4 BLE and PRoC BLE Modules connect to the BLE Pioneer Baseboard using the two (20-
pin and 24-pin) module headers (Figure 5-22). All GPIOs and power domains are brought out to
these headers. These headers are the counterparts of the connectors in Expansion Connectors on
page 92.

Figure 5-22. Schematics and Board Highlight of Headers
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5.2.3 Wiggle Antenna
Both the modules use the wiggle antenna. Refer to the Antenna Design Guide (AN91445) for details.
Figure 5-23. Board Highlight of Wiggle Antenna
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5.24 Antenna Matching Network
An Antenna Matching Network is required between the BLE device and the antenna to achieve opti-
mum performance (Figure 5-24). The matching network has four main tasks:
m Transform the balanced output of the radio to an unbalanced connection to the antenna (balun).
m Transform the output impedance of the radio to a 50-ohm antenna.
m  Suppress harmonics to a level below the regulations level in TX mode.
m  Suppress the local oscillator (LO) leakage in RX mode.

Figure 5-24. Schematics and Board Highlight of Antenna Matching Network and Antenna
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5.25 BLE Passives

Module boards include a 24-MHz crystal and a 32-kHz crystal, the CMOD and shield (CTANK) circuit
for CapSense, a SAR bypass capacitor, and adequate decoupling capacitors for all the power
domains, as shown in Figure 5-25.

Figure 5-25. Schematics and Board Highlight of External Crystal, CMOD, CTANK, Decaps, Jumpers

VDDR

e o o o s o ks
“J0.1 uF *T1.0 uF “J0.1 uF 1.0 uF *J0.1 uF “T1.0 uF *-J0.1 uF “[1.0 uF

VDDD VREF

c9 [c10 c11 c12 Cc15
«[0.1 uF *[1.0 uF *-]0.1 uF “*[1.0 uF “[1.0 uF

SAR bypass
\L|E_>DA vVCCD VDDD
- - C20

C16 lc17 c18 c19 10 uF

o1 uF “[rouF=Jo1 uF “JTouF Zers Ohm
No Load

P4.0 P4.1

R2 Cc21
No Load — C22

. Zsiro ?hm:_2200 pF 10000 pF
° un CMOD C_Tank

Resistor

\

CY BC‘ZI-TLQI BL483

}Fllﬂlﬂ

Q u

VDDD VDDA VDDR VREF

4.0,

CYPRESS 4 L

T PERFORM

26'

775D VDDA VBOR VREF24y,
22

CY5671
PRoC BLE MODULE

15 1.4
DGND T

20_

PSogvicEl{E MOEULE

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B 107



==
=7 CyprEss

PERFORM

Hardware

600-60195-01 REV03 600-60196-01 REV03

BARCODE

A -
| MR _R2
I —C6

VREF VDGR VDA V5DO|| REFVDDR VDDA VDDD
r y 1!' 1

526 Test Points

All power domains are brought out as test points for easy probing.

5.3 BLE Dongle Board

See PSoC 4 BLE or PRoC BLE Device on page 103 for Schematics of PRoC BLE pins.
See Wiggle Antenna on page 105 for Schematics of Wiggle Antenna.

See Antenna Matching Network on page 106 for Schematics of Antenna Matching Network.
See BLE Pioneer Baseboard LEDs on page 97 for Schematics of Power and Status LED.
See Push Buttons on page 99 for Schematics of Push Buttons.

Figure 5-26. Board Highlight
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5.3.1 Power System
The BLE Dongle is powered directly using 5 V from the USB port, as shown in Figure 5-27.
Figure 5-27. Power Supply Block Diagram With Protection Circuits
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53.1.1 Protection Circuits

The PTC resettable fuse is connected to protect the computer's USB ports from shorts and overcur-
rent.

5.3.2 USB Type-A Plug

The KitProg on BLE Dongle connects to the USB port of a PC through a USB Type-A plug
(Figure 5-28). The BLE Dongle is powered using the same plug. A resettable polyfuse is used to pro-
tect the computer's USB ports from shorts and overcurrent. If more than 500 mA is applied to the
USB port, the fuse will automatically break the connection until the short or overload is removed. The
VBUS, D+, and D- lines from the USB connector are also protected against ESD events using TVS
diodes.

Figure 5-28. Schematics and Board Highlight of USB Type-A Plug
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5.3.3 User LED

A user LED is provided to indicate status from the PRoC BLE device (Figure 5-29). It is also used to
show the bind status.

Figure 5-29. Schematics and Board Highlight of User LED
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This chapter describes advanced features of the BLE Pioneer Kit as well as the corresponding
projects. It can be used as reference to exploit these features for other applications, according to
project requirements.

6.1 Using FM24V10 F-RAM

The BLE Pioneer Baseboard has an onboard ferroelectric RAM chip that can hold up to 1 Mb of
data. The chip provides an I°C communication interface for data access. It is hardwired to the 1°C
lines (P3_4 and P3_5). Because the F-RAM device is an I°C slave, it can be accessed or shared
among various 1°C masters on the same line. For more details on the F-RAM device, refer to the
device datasheet.

6.1.1 Address Selection

The slave address of the F-RAM device consists of three parts, as shown in Figure 6-1: slave ID,
device select, and page select. Slave ID is an F-RAM family-specific ID located in the datasheet of
the particular F-RAM device. For the device used in BLE Pioneer Baseboard (FM24V10), the slave
ID is 1010b. Device select bits are set using the two physical pins A2 and Al in the device. The set-
ting of these two pins on the BLE Pioneer Baseboard is controlled by resistors R32/R36 (Al) and
R33/R37 (A2). Because the memory location in F-RAM is divided into two pages of 64 KB each, the
page select bit is used to refer to one of the two pages in which the read or write operations will take
place.

Figure 6-1. F-RAM I°C Address Byte Structure
MSB LSB

11 o 1|10 | A2| A1 |A16 |R/W

1
\ ¥k
Slave ID Device Page
Select select

6.1.2 Write/Read Operation

The device's datasheet includes details on how to perform a write/read operation with the F-RAM.
Figure 6-2 and Figure 6-3 provide a snapshot of the write/read packet structure as a quick reference.
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Figure 6-2. F-RAM Single-Byte and Multiple-Byte Write Packet Structure
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Figure 6-3. F-RAM Single-Byte and Multiple-Byte Read Packet Structure
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As shown in the figures, all operations start with the slave address followed by the memory address.
For write operations, the bus master sends each byte of data to the memory, and the memory
generates an acknowledgement condition. For read operations, after receiving the complete slave
address and memory address, the memory begins shifting data from the current address on the next
clock.

6.2 CySmart Mobile Application

The CySmart mobile application is a powerful tool that allows the mobile device (i0OS and Android)
with BLE capability to connect to a Peripheral device and communicate with it. It supports various
standard BLE services along with two custom services for CapSense and LED control. It also
provides a common support for all profiles, standard or custom.
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This app is free. You can download and install it for Apple iOS devices from the App Store and for
Android Devices from Play Store. Make sure that the mobile device being used supports BLE.

To verify the example project using the CySmart mobile app, follow these steps.

1. Plug the BLE Pioneer Kit into the PC for power, using the J13 USB connector.

2. Program the BLE Pioneer Kit with the desired BLE example project.

3. Open the CySmart mobile application on the mobile device.

4. If Bluetooth is not enabled on the device, the app will ask to enable it, as shown in Figure 6-4.

Figure 6-4. Turn on Bluetooth on Device

Turn On Bluetooth to Allow
“CySmart” to Connect to
Accessories

Settings OK

5. After Bluetooth is enabled, the app will automatically search for available Peripherals and list
them, as shown in Figure 6-5. Select the BLE Pioneer Kit in the list. The nhame displayed in the
list will be the same as that set in the BLE Component.
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Figure 6-5. Peripheral Connections Page

No Service 4:46 pm o

Home =

6. When connected, the CySmart mobile application will list the supported profiles by the Peripher-
als, as shown in Figure 6-6. Tap on the desired profile.

Figure 6-6. Profiles Page

iPod 210 PM @ § s

7. Depending on the type of profile chosen, the CySmart mobile application will display options for
the profile. Figure 6-7 shows an example for the CapSense slider custom profile, where swiping a
finger on the CapSense slider of the BLE Pioneer Kit is reflected in the CySmart mobile applica-
tion. See BLE Pioneer Baseboard on page 85.

114 CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *B



= ; CYPRESS

FERFORM Advanced Topics

Figure 6-7. CapSense Slider GUI
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8. To go to a different service, go back to the service page in the GUI.

9. To connect to a new Peripheral, go back to home page and swipe the screen below to scan for
devices.

10.To transfer data/notifications through any other profile that is not listed on the Profiles page after
connecting to the peripheral, go to the GATT DB option on the Profiles page. The GATT DB
allows you to access the services and characteristics of a profile directly, as shown in Figure 6-8,
and to modify or receive values through BLE.

Figure 6-8. GATT DB GUI for Characteristics

No Service 4:47 pm Y W) No Service 4:47 pm by =
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The Data Logger option provides a textual form of all the events that has happened with a particular
Peripheral device, including scanning and connection.

Figure 6-9. Data Logger
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Schematics

BLE Pioneer Baseboard
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P5LP_ VDD PSoC 5LP Programmer / Debugger
c7
1.0uF
c24
1.0 uF
NO LOAD PSLP_VDD  Ri4 ZERO VBUS
SAR Bypass
Capacitor
P5LP_VDD
o < P5LP_VDD
2 g
2 = c10
T‘ y 1uF
el olol<feoley
B|B[ (B85 (B
QLN TOM-oLT A0 N©WLTS C11 Del Sig Bypass
Lo'Qdldalalan'v' @29 o0 S0 1.0 uF Capacitor
w&DELl&&EL——D Oaaaan
a aa>>> a
P5LP2_6 > > P5LP0_3
P5LP2 7 P26 P0_3 P5LP0_2
Ll X E$E7A 12C0_SCL, SIO Eg’? A
P5LPT2 5 x _SCL, B P5LP0_0 C13  SAR Bypass
P12_512C0_SDA, SIO P0_0 P5LP12 3 1.0 UF Ca ac){i’or
VSSB SI0_P12_3 PECPT2 2 P
%—= IND SIO_P12 2 VSSD_ P5LP_VDD
VBOOST CYBC5868LTI-LP039 QFNES vss 1
V) VBAT VDDA
P5[P_XAE! VSSD VSSA c14 cis
P5LP_SWDIO XRES VGeA 0.1 uF 1.0 uF
7 PSLP_SWDCLK P10 P15.3 g
P5LPT P11 P15_2 35X psLpi2 1 c16
PSP WO P12 SI0, 12C1_SDA P12_1 [—3g PECPTZ 0 10 uF
PECPTOT P13 SI0, 12C1_SCL P12_0 |-37——p5rp3 7
P5CPT 5 P14 P3_7 P5LP3 6
EN_CTRL - P15 oo, s P36 [og
~— vDDIO1 BnSE VDDIO3 [ v
0
P5LP_VDD o~ NON828 P5LP_VDD
NN ees g8
ceoooo>>> PSLP0_4 to P5LPO_7,
ool 0 P5LP3_2, PSLP3_3 are
T (N[NNI reserved for HW REV ID
ci7 cig
.1 uF 0.1 uF
© ~
o o (=]
3 3 £12
& & 2
VBUS VTARG P5LP_VDD
c19
1uF
R17 Ri8 PSLP_VDD e
15K, 15K -
%‘ g‘ NO LOAD
% a P5LP_XRES
Fild C20 c21
R24 R25, 1.0u 1 uF G22
30K 30K 0.1 uF
NO LOAD
PSLP_VDD VTARG
> 7 [ 6
P5LP_SWDIO P5LP12_2
o g 1 2 PELP SWOCTK™ z g 1 2 - SWDIO
ze 3 4 P5LP_SWO 28 3 4 mé WDCLK
=3z 5 6 PSLP_TDT 2 5 6 F—x
7 8 P5LP_XRES 7 8 >P5LP12_ 4
9 10 9 10 ———————="YRESET
50MIL KEYED SMD 50MIL KEYED SMD
N NO LOAD NV NO LOAD
PSoC 5LP Program/Debug Header PSoC 4 / External PSoC Program/Debug Header
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R11 LED2
P5LP3_1 2 N_)v! 1
820 ohm Status LED Green
VDD
Status LED J8
1 2 P5LP1 2
0 3! 2[4 P5LPOT
PP 4 5|3 4 P5LP3 5
P5IP3 6 7 | g g P5LP3_
PELP12 6 0 P5LPI2 7
VDD UART RX D> —pstpiz 11 9, 19 [z PePa0 PPUART TX
PELP12_01 2 PELPI2 5
5 13 14 =—<OYSPI_MOSI
PSLP2 6 ! SPISSELCCH—T20 1 45 46
P5LP2_7 8@ RECPT
’ ’ PSoC 5LP GPIO Expansion Header
FY I ) B
] g
—l'_'_’} —l'_'_’} TZD3152P USB-Serial Bridge Connections
P5LP12_6 —- UART RX
© “| R2s  zERO PSLP12_7 UART TX
Son_open s 20508 EELt — R
SPI MOSI
peLp1n R27  ZERO SPI SSEL
SLP12.0 SCL_((3»SPI_SCLK/ 12C_SCL
I2C Connection
NO LOAD
TP2 RED VBUS
[ CR2032 Coin Cell
Battery Holder
~ BT1 D10
F1 3, |2 VDD
= Pt
PTC Resettable Fuse -
+ C4
_ 100uF
J13
VBUS
DM B’;," 5LP_DM
DP o 5LP_DP
we DX
won GND el 5 2
o] USBMINIB
VI
1
5 1
100K R6 2
i1 <7 2PINHDR
B NO LOAD
C3 0.01uF
/77

USB MiniB
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R7 ZERO
0 LOAD
Va3 KAR VDD
T Qi PMOS( NTR4171PT1G)
14T I LY P
2 QK
e} ™ Q3
7] .;
o & PMOS(PMV48XP,215)
= @
by 4]
@ ~
=1 o
8 I D9
T )
= >
>
@
i
>
R59 ZERO
0 LOAD
VDD RAKR VFRAM
T Q4 PMOS( NTR4171PT1G)
LIS RS8 Do
2 IDALS
o © Q5
2 P
> & PMOS( PMV48XP,215)
= ©
i
2 =
E S4&on
2 R
e 9
3 Protection Circuit
D1
VBUS D2 Ut D3
n EN_CTRL
| Wen out VADJ ﬁ_, VDD
VIN vce 2 5 Ri +C2
D4 \ele} c 11K 4.7uF
c1 3 6 9
I-—FL— kg X NC GND 1% g
BAOOBCOWFP-E2
\Yeie} R3 R4 RS
14.7K1% S10K 1% $S4.3K 1%
R10
10K bl
J16
3 PIN HDR
EN_CTRLy) ENCTRL o]
TABLE: LDO PIN FUNCTIONS TABLE: VOLTAGE SELECTION JUMPER SETTINGS
Pin Na| Symbol Function JUMPER SETTING O/P VOLTAGE
1 CTL Output Voltage ON / OFF control SHORT 2 & 3 5V
2 \yelo) Power supply voltage input SHORT 1 & 2 3.3V
3 N.C. Unconnected terminal REMOVE JUMPER 1.9v
4 ouT Voltage output
TP4 TP5 TP6
5 C Output voltage regulation terminal BLACK BLACK BLACK
NO LOAD NO LOAD
6 GND Ground
GND Test Points
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TP1 RED VDD
NO LOAD

BLE_VDD
VADJ

NO LOAD

VTARG

560 ohm Power LED

R4 RO

Current Measurement Jumper

43 U—  VDDR
P35 10 A
—  |sc 330 OHM @ 100MHzZ C26
P34 9 SDA 0.1 uF
NO LOAD
VREF 8 | oo »
J1 GND 7 BLE_VDD Rg|
8 [\e GND 90— VDDA
P03 6 A
BLE VDD 7 — |01 330 OHM @ 100MHz c27
I0Ref| P01 5 0.1 uF
/XRES 6 — | b2 :
Reset| POO 4
5 D11
VBUS ~p5 V3.3 P02 3
4o — | b0 Ll3———  VDDD
. P04 2
3 e 330 OHM@1(HJMH2 c28
GND POS 1 f g 0.1 uF
s —_— 1 -
VIN GND CONTO
L i s
CON8 PO 8
D7 J10
:; —
P11 7 GND__ 1 2 VDDA
J2 D6 A P36 3| 7P
PO [ T le Peo P2 6. P1.6 vobD P34 5 P35
- P GND P32 7| P33
P31 3 4 P21 P13 5 P15 TXRES P30 P31
— Al P21 — D4 P13 PO_ P40 2 P51
P3 2 5 6 P2 2 P17 4 P14 0 P0_6 P4 T 4 P50
= A2 P22 ——F —— D3 P11 ] PT 2 P26 P2
PS8 71,0 ppgl8 P23 Pie 8|, VREF 13 | Eg,g EU 1 P25
P34 9 10 P24 P15 2 P02 P03 P20 25 P21
A4 P4 [— — | Dt P00 19 PO_1 VDDR 24 _GND
P35 11 A5 P25 12 P2 5 P1 4 1 Do
CON6XZ CONB HEADER 10x2 HEADER 12x2
Digital Pins Analog Pins
(J1- J4) Arduino Connectors PSoC 4 BLE/PRoC BLE I/O Headers
J12
O3 | ; i ™ Poo
RES |2 ¢
3x2 RECPT
NO LOAD
J12 Arduino ICSP compatible header
for SPI Interface
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VERAM
LED3 VFRAM us VFRAM
R31 R35
R28 22K R29 15K
h 8 22k { 22K
P2_6 1 [RK A 4 P3_6 co3 29 A1 <1 NC VDD W
BLE_VDD R | G R3O 15K A2 e svéf 6 R
2 N)v- 3 P37 01u 3uF VS SDA [P -
B %7 FM2aVi0
RGB LED
VFRAM VFRAM VFRAM
csst
5 R39 560 ohm P2 5 R12 ZERO
P1_6 NO .LOAD, SHIELD
4 R40 560 ohm P2 4
3 Ra1 560 ohm P23 R13 ZERO
2 R42 560 ohm P2 2
1 _R43 560 ohm P2_1 Shield Setting
CapSense Sider 5 Seg
F-RAM
SW1 Sw2
IXRES Po7 1
C25
0.1 uF  EVQ-PE105K EVQ-PE105K
RESET USER SWITCH
J5
1 P02
ss |—
P0_0
mos! -2—F00
3 Pt J14
MISO P20 R RO
4 P03
SCK 1xT RECP
5
GND o s Proximity Header
vee ——©
CONG
NO LOAD
PMOD Connector
R4, RO P35 UART RXS) RS \ZERO__ P15
R4, RO P34 R5; RO P14
—PRIANZRRO__ P31 UART TX =
USB-I2C USB-UART &
SPISCLK/ 12C_SCL <3} R4 ZERO P05
s o rod RESERK RS54 \ZERO IXRES
SPIMISO /12C_SDA {Op—a—TR AZRRO P01

SPIMOSICC R ZERO P00

> R5{ A éERO Po_2
USB*SPISPLSSEIK<> NO” LYAD

SWDCLK<<>>_H5/5\/M
SWDIO(H>— PR AZRRO 0.6

USB-SWD

PSoC 5LP and PSoC 4 BLE/PRoC BLE Connections
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VDDR
et e _Jes _Jea _Jes  _Jce  _Jcr _cs

0.1 uF 1.0 uF 0.1 uF 1.0 uF J0.1 uF ““J1.0 uF ~]0.1 uF 1.0 uF

VDDD VREF
c15
[0 uF
SAR bypass
VDDA veenD VDDD
c6 _Jci7 _Jc1s _Jcte o0 R1
Zero Ohm
No Load
P4.1
c22
10000 pF
C_Tank
23 P6.1
VDDA 6pF 7] VDDD
)4
32.768KHz
F24 e P6.0 R3
N8PF  xuz crystal 4.7K
No Load
IXRES
c25
XTAL24I
100 pF
4 o Y2 No Load
24Mhz
XTAL240

ol

MHz Crystal
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VDDA
TP3
& I RED?
1 Yo Load VDD VDDA VD
= P37
&3 e
B P33
P P31 £ £ £
2 1 s s H
2 2 8 8 8
2 £ e e e
VDDR P P C;) C;) C;)
P2 P22 P
RED P20 Z 5 5 5
No Load 3 J3 3 5] 5]
& & 3
L
HEADER 12x2
Analog Pins
4 HEADER
Serial Interface
VDDD  TP4, No Load
J2
RED) TP5
P16 1 No Load BLACK
FTT 3 No Load
P15 5 RES
VREF P13 7 P
TP P14 P
RED P11 P
No Load P
504 = veen VDDA  VREF
P0.2 P
P0.0 E) P
1512 i
il EREERERER | [&]8
HEADER 10x2
Digital Pins o B[
VDDD
0QIENOVITON-OCUL ~N©
Ea el P P y= Ini ]
FOQRRTRERRT o e
w>> >>
6.0 > VDDD P25 5
BT XTAL320/P6.0 P24 5
XRES XTAL32I/P6.1 P2.3 5
5 XRE: P22 5
40 P4.0 P21
50 Ohm Wiggle Antenna P41 Pa1 P20 P:
P5.0
4 o1 P50 DDA 55577
P51 CY8C4247LQI1-BL483 P17 £
7o VSsD P16 =
ca VDDR P15
N | P3| GANT1 P14 5
f NT P13 =
c1 U | GANT2 P12 3
15pF VODR 5 P11
1.2 pF] PP CeanH < &3y -
99
SxIgo-nmaTnong
No Load skkSeeeeseeees
VDDR T T
1 el ®
=
3
B e e e e
<< S
Sk EERE RElRER
\VDDD
) PCA:
PCB:
FAB DRW:
ASSY DRW:
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A.1.3 BLE Dongle

VIARG
NO LOAD N0 LOADNO LOADNO LORD O LORD
TeE  TPY TP TRI0  TPi 5P VoD RS Zeroonm  VEUS P12 PsLP2 6
ND  |RED -4 —E8P27
- 1.0 uF R10
N 5 VIARG  RifZeroOhm VBUS 22K
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g 2 wl & Capacitor <|
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al oy E okl g g uz
g 7 g g a6l 2 g Nizos1s2p
8 2H o —
i i R zzro
1o 1 L AAA—SDA_(yson
o TP ra—— C30 Del Sig Bypass
coo~oonT
ssps 4|, U8 g s peipo 3 ez L2555 eer
o P27 P02 oo
PELPTZ 4 X X S5LP0 1 12¢ Connection
oot P12 41200 SCL,SI0 P01 i
onRo S 4] Z1ox) o, a8 Byoacs
si0_p123 == apacitor
IND siopi22
P12 i) P5LP VDD
VBOOST vssD
00T CyBCSB6ALTIPD QFNGS S T
- vsso
0| c2 | cm;
e Ere S ==Tour P
% A 2 [0 % veus
B PsLP12 1 cu Yo LoD
P2 FLPTZ0 T0uF
24 PoP3 T
P5LP_POWER 16 1 ELPT 6
im0 8983 voniss [ PR a
noRanne- 4 Fi
P5LP VDD Oridlae'a'S B8 o'a' ST PTC Resatiable Fuse
EEaaaaS2SRARRRRRR PSLP_VDD
PSLPO 4 to BSLEO_7, Ri6
I T [ PSLPI2, PSLP3 3 are ATk -
1uF >L>L >L>L C36 reserved for HW REV ID HO L0 USB A PLUG
bkl | | 10F P5LP XRES Pl
e = < I S Bostr on
VBUS viare EREIR H2E B[R] EJR) slal g
F ¥ N
R R20: 8
8K 15K neto o0 1o Ro2 Le02 100K R21 L4
P5LP3 1 2 NN
ras, Ras, 820 ohm Status LED Green 38 001 uF
30K 30K o o o5 s
ESL POWER, 2 _p2r USB Connection
820 ohm Power LED Red
PSoC 5LP Programmer / Debugger Power and Status LED
R26 ZERO
swoio y 2 7
2 soe T
psipi2 2| Ri2 ZErO 75 s
o2 PHLPT2 S SWDGLK oo 21 PPz 1
z - SLP1Z_
s e 13 26RO 20 Sri
Y s STPH ES sypes X
L endo oo VY PCA: 121-60161-01
PCB: §00-60197-01
srec ® Joebug Hesd PSoC 5LP and PRoC BLE Connections FAD DRW: 610-60189-01
& o ASSY DRW: 620-60197-01
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veen VDDR
5, R er 2 s o los  _ts Jor os
BLE P3 2 > EXTRA
N0 LOAD N0 LoAD Zero Ohm 0.1 uF 10 uF “JT0 uF 0.1 uF “JT0 uF T[01 uFT]01 uF 10 uF
™I TR2 {7_< -
& o
&
g g KO LoRD N0 L0AD
£ g TRI4 TRIS vBUS VDDA
u uf
2 = VDD VREF
g N VoD g i b Zers Ohm
- = 288 8g oS stNg N & R3 c13
o o iggsrerraregEay u o
E E L92 e 3 E Zers O, 0 uF
XTAL320 > vooo r2s 14 Sa bypass
T XTAL320/P6.0 P24 R
RES XTAL32UP6.1 P23 VDDA
IXRES)) XRES P22 Zero Ohm
- Pao P21
ANTH 3 Pat P20 voDA veep
| Pso creuomezsaiax VoA LR vpoo
ANTENNA VBRR  — o] vsso P16 58 BiE T ; cra o5 fers o cis s
- ot 1—H voor P15 S BHETX Spsipiz 6 T0uF
‘ T nn na 2 nsrat 0.1 uF JT0 uF T[01 uF TT0uF o
1 I 15| ANT P13 Yo Load
1208 1o GaNT2 P12
L2pF 5.10H T VPR 5Q P11
20 o 8y - Power and De-Caps
gd8o-qoBenone
No LORD SKKSEERESRRERERS ooD
TR Rk
~ | VDDA VDDR VDDD
=] lolik| B SWDCLK (swpcLK
SE| elepp| [ SWDIO WOl
VoDR 25| BERR| E s
SE Rl [ Wi Yo LoaD o om0 Yo 108>
e e ] e a1 TP3 P4 TP5
A 4 TP7
& SWRABUSH o reRn
& VoD 160 pF
2 No Load
PROC BLE and Antenna
Hardware Reset and Button Switch Power Test Points
22
_ XTAL32I w2
Lo - BLE BIND 1=
= Tt =8 I
32 768KHz
E 23 o XTAL320 SWRAPUSH
BOF iz crystal
XTAL240
4 1 2 Y2 R Lo PCA: 121-60161-01
20MHz G BCB: 600-60197-01
ol XTAL241 FAB DRW: 610-60189-01
N— 820 ohm User LED Blue ASSY DRW: 620-60197-01
Crystals User Button Switch and User LED
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A.2 Board Layout

A.2.1 BLE Pioneer Baseboard
Figure A-1. Primary Side of BLE Pioneer Baseboard
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Figure A-4. Secondary Side of BLE Pioneer Baseboard
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A2.2 PRoC BLE Module
Figure A-7. Primary Side of PRoC BLE Module
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Figure A-10. Secondary Side of PRoC BLE Module

Figure A-12. Secondary Silkscreen of PRoC BLE Module
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A2.3 PSoC 4 BLE Module
Figure A-13. Primary Side of PSoC 4 BLE Module

Figure A-14. Ground Layer of PSoC 4 BLE Module

Figure A-15. VCC Layer of PSoC 4 BLE Module
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Figure A-16. Secondary Side of PSoC 4 BLE Module

Figure A-18. Secondary Silkscreen of PSoC 4 BLE Module
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A.2.4 BLE Dongle
Figure A-19. Primary Side of BLE Dongle

Figure A-20. Ground Layer of BLE Dongle

Figure A-21. Power Layer of BLE Dongle
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Figure A-22. Secondary Side of BLE Dongle

[ 1

mim mfml &

O 35

O s
(X I 2 |

l'll . P .ll

Figure A-24. Secondary Silkscreen of BLE Dongle
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A.3 Bill of Materials (BOM)
A.3.1 BLE Pioneer Baseboard
Iltem | Qty Reference Value Description Manufacturer Mfr Part Number
PCB, 106.22 mm x 53.34
mm, High Tg, ENIG finish,
L i 4 layer, Color = RED, Silk = Cypress
WHITE.
CR2032 Bat- |HOLDER COIN CELL
2 L BT1 tery Holder CR2032 EJECT MPD BA2032
0,
3 1 C1 1.0 uF %AlF()) TANT 1UF 35V 10% AVX Corporation TAJB105K035RNJ
CAP TANT 4.7UF 20V .
4 1 Cc2 4.7 uF 10% 1210 AVX Corporation TAJB475K020RNJ
CAP 10000PF 16V .
5 1 C3 0.01 uFd CERAMIC 0402 SMD TDK Corporation C1005X7R1C103K050BA
CAP CER 100UF 6.3V .
6 1 Cc4 100 uFd 20% X5R 1210 TDK Corporation C3225X5R0J107M250AC
C5,C8,C9,C10,C1
2,Cl4,C17,C18,C CAP .1UF 16V CERAMIC .
7 15 10,C21.C23.C25, 0.1 uFd X5R 0402 TDK Corporation C1005X5R1A104K050BA
C26,C27,C28
C6,C7,C11,C13,C CAP CERAMIC 1.0UF 25V |__ .
8 7 15,C16,C20 1.0 uFd X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
0,
9 1 C29 33 uF CAP CER 33UF 6.3V 20% TDK Corporation C2012X5R0J336M125AC
X5R 0805
D1,D2,D3,D4,D5, DIODE SCHOTTKY 0.5A |Fairchild Semicon-
10 6 D10 MBR0520L 20V SOD-123 ductor MBR0520L
. SUPPRESSOR ESD
11 3 D6,D7,D8 ESD diode 5VDC 0603 SMD Bourns Inc. CGO0603MLC-05LE
DIODE ZENER 3.9V .
12 1 D9 3.9V Zener 500MW SOD12 Diodes Inc BZT52C3V9-7-F
DIODE ZENER 2.7V .
13 1 D11 2.7V Zener 500MW SOD123 ON Semiconductor [MMSZ4682T1G
PTC RESETTABLE .50A
14 1 F1 FUSE 15V 1812 Bourns MF-MSMF050-2
CONN HEADER FEMALE |Protectron Electro-
15 2 Ji,J4 8x1 RECP 8POS 1" GOLD mech P9401-08-21
CONN HEADER FMAL Protectron Electro-
16 1 J2 6x2 RECP 12PS.1" DL GOLD mech P9403-12-21
CONN HEADER FMALE |Protectron Electro-
17 1 J3 10x1 RECP 10POS 1" GOLD mech P9401-10-21
CONN HEADER FMAL Protectron Electro-
18 1 J8 8X2 RECP 16PS.1" DL GOLD mech P9403-16-21
CONN HEADER 2.54MM |Sullins Connector
19 1 J10 12X2 RECP 24POS GOLD Solutions SBH11-PBPC-D12-ST-BK
CONN HEADER 2.54MM |Sullins Connector
20 1 J11 10X2 RECP 20POS GOLD Solutions SBH11-PBPC-D10-ST-BK
21 1 J13 USB MINI B MINI USB RCPT R/A DIP |TE Connectivity 1734510-1
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Item | Qty Reference Value Description Manufacturer Mfr Part Number
CONN RCPT 1POS .100"
22 1 J14 1X1 RECP SNGL HORZ Samtec Inc BCS-101-L-S-HE
. CONN HEADR BRKWAY |Protectron Electro-
23 1 J15 2p_jumper 100 2POS STR mech P9101-02-12-1
. CONN HEADR BRKWAY |Protectron Electro-
24 1 J16 3p_jumper 100 3POS STR mech P9101-03-12-1
Power LED LED 595NM AMB DIFF Avago Technolo-
25 L LED1 Amber 0805 SMD gies HSMA-C170
26 |1 |LED2 Status LED | LED GREEN CLEAR 0805 | i 00 Miniature  |CMD17-21VGCITRS
Green SMD
LED RED/GREEN/BLUE CLV1A-FKB-
27 |1 |LEDS3 RGBLED PLCC4 SMD Cree, Inc. CJIM1F1BB7RA4S3
330 0OHM @ |FERRITE CHIP 330 OHM
28 3 L1,L2,L3 100MHz 0805 Murata BLM21PG331SN1D
20 [3 02,0406 PMOS I\SAgTSZF3ET P-CH 30V 2.2A | 5\ Semiconductor |NTR4171PT1G
MOSFET P-CH 30V 3.8A .
30 1 Q1, PMOS SOT23-3 Diodes Inc DMP3098L-7
MOSFET P-CH 20V 3.5A [NXP Semiconduc-
31 2 Q3,05 PMOS SOT23 tors PMV48XP,215
RES 11K OHM 1/10W 1% .
0, - -
32 1 R1 11K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF1102V
RES 560 OHM 1/8W 5% .
33 1 R2 560 ohm 0805 SMD Panasonic - ECG |ERJ-6GEYJ561V
RES 14.7K OHM 1/10W .
0, - -
34 1 R3 14.7K 1% 1% 0603 SMD Panasonic - ECG |ERJ-3EKF1472V
RES 10K OHM 1/10W 1% .
0, - -
35 1 R4 10K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF1002V
RES 4.3K OHM 1/10W 1% .
0, - -
36 1 R5 4.3K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF4301V
RES 100K OHM 1/10W 5% .
37 1 R6 100K 0402 SMD Panasonic - ECG |ERJ-2GEJ104X
R19,R26,R27,R3
6,R37,R38,R45,R RES 0.0 OHM 1/10W 0603 .
38 14 46,R47 R52,R53, ZERO SMD Panasonic - ECG |ERJ-3GEYOROOV
R54,R55,R56
RES 15K OHM 1/10W 1% .
39 2 R8,R58 15K 0603 SMD Panasonic - ECG |ERJ-3EKF1502V
0, -
20 2 R9,R20 10K 1% RES 10K OHM 1/8W 1% _Stackpole Electron RMCEOSO5ET10KO
0805 SMD ics Inc
RES 10K OHM 1/10W 5% .
41 1 R10 10K 0603 SMD Panasonic - ECG |ERJ-3GEYJ103V
RES 820 OHM 1/8W 5% .
42 1 R11 820 ohm 0805 SMD Panasonic - ECG |ERJ-6GEYJ821V
43 2 R13,R14 ZERO gl\E/ISDO'O OHM 1/8W 0805 Panasonic-ECG ERJ-6GEYOROOV
RES 22 OHM 1/10W 1% .
44 2 R15,R16 22E 0603 SMD Panasonic - ECG |ERJ-3EKF22R0V
RES 15K OHM 1/10W 5% .
45 2 R17,R18 15K 0603 SMD Panasonic - ECG |ERJ-3GEYJ153V
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Iltem | Qty Reference Value Description Manufacturer Mfr Part Number
R22,R23,R28,R3 RES 2.2K OHM 1/10W 5% .
46 5 1,R35 2.2K 0603 SMD Panasonic - ECG |ERJ-3GEYJ222V
RES 30K OHM 1/10W 5% .
47 2 R24,R25 30K 0603 SMD Panasonic - ECG |ERJ-3GEYJ303V
RES 1.5K OHM 1/10W 5% .
48 2 R29,R30 1.5K 0603 SMD Panasonic - ECG |ERJ-3GEYJ152V
R39,R40,R41,R4 RES 560 OHM 1/10W 5% .
49 5 2 R43 560 ohm 0603 SMD Panasonic - ECG |ERJ-3GEYJ561V
SW PUSH- SWITCH TACTILE SPST- .
50 2 SW1,SW2 BUTTON NO 0.05A 12V Panasonic - ECG |EVQ-PE105K
TEST POINT PC MINI Keystone Electron-
51 1 TP5 BLACK 040"D Black ics 5001
TVS UNIDIR 350W 5V .
52 2 TVS1,TVS2 5V 350W SOD-323 Dioded Inc. SDO05-7
IC REG LDO ADJ 1A Rohm Semiconduc-
53 1 Ul LDO TO252-5 tor BAOOBCOWFP-E2
68QFN PSoC 5LP chip for Cvoress Semicon-
54 1 u2 PSoC 5LP USB debug channel and yp CY8C5868LTI-LP039
L ductor
USB-Serial interface
55 1 U3 F-RAM F-RAM 1-Mbit (128K X 8) |Cypress Semicon- FM24V10-G
12C interface ductor
MOSFET 2P-CH 20V .
56 1 u4 DUAL PMOS 430MA SOT-563 ON Semiconductor [NTZD3152PT1G
Install on Bottom of PCB As per the Silk Screen in the Corners
BUMPER CYLIN 0.375"
57 4 N/A N/A DIA BLK 3M SJ61A4
Special Jumper Installation Instructions
Install jumper |Rectangular Connectors
58 2 J15,J16 across pins 1 |MINI JUMPER GF 6.0MM |Kobiconn 151-8010-E
and 2 CLOSE TYPE BLACK
Label
LBL, PCA Label, Vendor
Code, Datecode, Serial Cypress Semicon-
59 L N/A N/A Number 121-60158-01 Rev |ductor
04 (YYWWVVXXXXX)
60 1 N/A N/A LBL, QR code, 12mm X Cypress Semicon-
12mm ductor
No load components
61 1 Cc22 0.1 uFd CAP.1UF 16V CERAMIC TDK Corporation C1005X5R1A104K050BA
Y5V 0402
CAP CERAMIC 1.0UF 25V |__ .
62 1 C24 1.0 uFd X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
R7,R59,R32,R33,
63 9 R34,R48,R49,R5 |Zero Ohm RES 0.0 OHM 1/10W TE Connectivity 1623094-1
JUMP 0603
0,R51
RES 4.7K OHM 1/10W 5% .
64 1 R21 4.7K 0603 SMD Panasonic - ECG |ERJ-3GEYJ472V
50MIL KEYED [CONN HEADER 10 PIN
65 2 J7,J6 SMD 50MIL KEYED SMD Samtec FTSH-105-01-L-DV-K
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Item | Qty Reference Value Description Manufacturer Mfr Part Number

CONN HEADER FEMALE |Sullins Connector

66 1 J9 2 PIN HDR 2POS 1" GOLD Solutions PPPCO021LFBN-RC
TEST POINT 43 HOLE 65 |Keystone Electron-

67 2 TP4,TP5 BLACK PLATED BLACK ics 5001
TEST POINT 43 HOLE 65 |Keystone Electron-

68 3 TP1,TP2,TP3 RED PLATED RED ics 5000

69 2 R44,R12 ZERO EI\EASDO'O OHM 1/8W 0805 Panasonic-ECG ERJ-6GEYOROOV
CONN HEADER FMAL Sullins Connector

70 1 J12 3x2 RECPT 6PS 1" DL GOLD Solutions PPPCO032LFBN-RC
CONN FEMALE 6POS Sullins Connector

71 1 J5 6X1 RECP RA 100" R/A GOLD Solutions PPPCO061LGBN-RC
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A.3.2 Module
A3.2.1 CY5671 PRoC BLE Module
Iltem | Qty Reference Value Description Manufacturer Mfr Part Number
1 1 600-60196-01 ) P_Ro(_: BLE Module printed | Cypress qualified ven- 600-60196-01 Rev03
circuit board dor
Samsung Electro-
C1,C3,C5,C7,C9,C CAP .1UF 16V CERAMIC . .
2 8 11,C16,C18 0.1 uF Y5V 0402 michanlcs America, |CLO5F104ZO5NNNC
C2,C4,C6,C8,C10
P ' CAP CERAMIC 1.0UF .
3 10 g;g,Cﬁ,Cl?,Clg, 1.0 uF 25\ X5R 0603 10% TDK Corporation C1608X5R1E105K080AC
CAP CER 2200PF 50V .
4 1 C21 2200 pF 5% NPO 0805 Murata Electronics GRM2165C1H222JA01D
10000 CAP CER 10000PF 50V .
5 1 Cc22 oF 506 NPO 0805 Murata Electronics GRM2195C1H103JA01D
0,
6 1 Cc23 36 pF CAP CER 36PF 50V 5% Murata Electronics GRM1555C1H360JA01D
NPO 0402
0,
7 1 C24 18 pF CAP CER 18PF 50V 1% Murata Electronics GRM1555C1H180FA01D
NPO 0402
8 1 cla 1.5 pF CAP CER 1.5PF 50V NPO | Johanson Technology 500R07S1R5BVAT
0402 Inc
HEADE |CONN HEADR FMALE .
9 1 Ji R 24 24POS 1" DL AU Sullins Connector SFH11-PBPC-D12-ST-BK
HEADE |CONN HEADR FMALE .
10 1 J2 R 20 20POS 1" DL AU Sullins Connector SFH11-PBPC-D10-ST-BK
1 1 L1 6.8nH CER INDUCTOR 6.8NH | Johanson Technology L-07C6N8IVET
0402 Inc
3300hm
12 3 L2,L3,L4 @100 FERRITE CHIP 330 OHM Murata Electronics BLM21PG331SN1D
0805
MHz
13 |1 |wu EEEC 56 QFN PRoC BLE %r’press Semiconduc- | -y 10563-56LQXI
32.768K | CRYSTAL 32.768KHZ
14 1 Y1l Hyz 12 5PE SMD ECS Inc ECS-.327-12.5-34B
CRYSTAL 24.000 MHZ
15 1 Y2 24MHz 8PF SMD ECS Inc ECS-240-8-36CKM
LBL, PCA Label, Vendor
Code, Datecode, Serial Cvoress qualified ven-
16 |1 |LBL - Number 121-60160-01 dg’f q -
Rev 04 (YYWWV-
VXXXXX)
No Load components
17 |1 ci3 1.2 pF CAP CER 1.2PF 50V NPO | Johanson Technology 500R07S1R2BVAT
0402 Inc
CAP CER 100PF 50V
18 1 C25 100pF 10% X7R 0603 Kemet C0603C101K5RACTU
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Item | Qty Reference Value Description Manufacturer Mfr Part Number
Zero RES 0.0 OHM 1/8W 0605 .

19 1 R1 Oohm SMD TE Connectivity 1623094-1

20 |1 R2 Rbleed |No Load - -

21 |1 R3 47K RES 4.7K OHM 1/10W Panasonic - ECG ERJ-3GEYJ472V

5% 0603 SMD

4
CONN HEADER 4POS
22 1 J3 HEADE 100 R/A 15AU FCI 68016-204HLF

R
TEST POINT 43 HOLE 65 .
23 |4 TP1,TP2,TP3,TP4 |RED PLATED RED Keystone Electronics |5000
24 1 TP5 BLACK TEST POINT 43 HOLE 65 Keystone Electronics |5001

PLATED BLACK
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A.3.2.2 CY8CKIT-142 PSoC 4 BLE Module
Item | Qty Reference Value Description Manufacturer Mfr Part Number
1 |1 |600-60195-01 - PSoC 4 BLE Module Cypress qualiied | 4 60195.01 Rev03
printed circuit board vendor
Samsung Electro-
C1,C3,C5,C7,C9, CAP .1UF 16V CERAMIC ;
2 8 C11,C16,C18 0.1 uF Y5V 0402 Mechanlcs Amer- CLO5F104Z0O5NNNC
ica, Inc
C2,C4,C6,C8,C10
3 10 |(,C12,C15,C17,C1 |1.0 uF CAP CERAMIC 1.0UF 25V TDK Corporation C1608X5R1E105K080AC
X5R 0603 10%
9,C20
0,
4 1 c21 2200 pF CAP CER 2200PF 50V 5% Murata Electronics | GRM2165C1H222JA01D
NPO 0805
CAP CER 10000PF 50V .
5 1 Cc22 10000 pF 5% NP0 0805 Murata Electronics | GRM2195C1H103JA01D
0,
6 1 c23 36 pF CAP CER 36PF 50V 5% Murata Electronics | GRM1555C1H360JA01D
NPO 0402
0,
7 1 C24 18 pF CAP CER 18PF 50V 1% Murata Electronics | GRM1555C1H180FA01D
NPO 0402
8 1 cl4 1.5 pF CAP CER 1.5PF 50V NPO |Johanson Technol- 500R07S1R5BVAT
0402 ogy Inc
HEADER | CONN HEADR FMALE .
9 1 J1 24 24POS 1" DL AU Sullins Connector SFH11-PBPC-D12-ST-BK
HEADER | CONN HEADR FMALE .
10 1 J2 20 20POS 1" DL AU Sullins Connector SFH11-PBPC-D10-ST-BK
11 1 L1 6.8nH CER INDUCTOR 6.8NH Johanson Technol- L-07CBN8IVET
0402 ogy Inc
330 Ohm
12 (3 L2,L3,L4 @100 FERRITE CHIP 330 OHM Murata Electronics | BLM21PG331SN1D
0805
MHz
PSoC Cypress Semicon-
13 (1 Ul ABLE 56 QFN PSoC 4 BLE ductor CY8C4247LQI-BL483
32.768K |CRYSTAL 32.768KHZ
14 (1 Y1 Hz 12 5PE SMD ECS Inc ECS-.327-12.5-34B
CRYSTAL 24.000 MHZ
15 (1 Y2 24MHz 8PE SMD ECS Inc ECS-240-8-36CKM
LBL, PCA Label, Vendor
16 |1 LBL i Code, Datecode, Serial Cypress qualified
Number 121-60159-01 Rev | vendor
04 (YYWWVVXXXXX)
No Load components
17 |1 c13 1.2 pF CAP CER 1.2PF 50V NPO |Johanson Technol- 500R07S1R2BVAT
0402 ogy Inc
CAP CER 100PF 50V 10%
18 (1 C25 100pF X7R 0603 Kemet CO0603C101K5RACTU
Zero RES 0.0 OHM 1/10W .
19 |1 R1 ohm JUMP 0603 TE Connectivity 1623094-1
20 |1 R2 Rbleed No Load - -
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Item | Qty Reference Value Description Manufacturer Mfr Part Number

21 1 R3 4.7K ggos:?,é;KATJOHM 1/10W 5% Panasonic - ECG ERJ-3GEYJ472V

22 1 J3 ﬁEADER i(gglg/}:igiﬁR 4POS FCI 68016-204HLF

23 |4 |TP1,TP2,TP3,TP4 |RED ;EiIE%OF'{'\I'ETD“ HOLE 65 i'é‘:ysmne Electron- | 5500

oa |1 TP5 BLACK 'Fl;lii_'ll_'EFI;OéNL; éi HOLE 65 iIz(;ystone Electron- 5001
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A.3.3 BLE Dongle
Item | Qty Reference Value Description Manufacturer Mfr Part Number
PCB, 60 mm x 30 mm,
High Tg, ENIG finish, 2 | Cypress qualified
1 1 600-60197-01 layer, Color = BLACK, vendor 600-60197-01 Rev02
Silk = WHITE.
C1,C4,C6,C7,C9,C11
,C14,C16,C25,C28,C CAP .1UF 16V .
2 17 29 C32,C35,C36,C38 0.1 uFd CERAMIC Y5V 0402 TDK Corporation C1005X5R1A104K050BA
,C41,C42
C2,C3,C5,C8,C10,C
12,C13,C15,C17,C18 CAP CERAMIC 1.0UF .
3 17 (C24,C26,C30,C31.C 1.0 uFd 25V X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
33,C34,C40
CAP CER 1.2PF 50V Johanson Technol-
4 1 C19 1.2 pFd NPO 0402 ogy Inc 500R07S1R2BVAT
0,
5 1 C22 36 pF CAP CER 36PF 50V 5% Murata Electronics GRM1555C1H360JA01D
NPO 0402
0,
6 1 Cc23 18 pF CAP CER 18PF 50V 1% Murata Electronics GRM1555C1H180FA01D
NP0 0402
CAP 10000PF 16V .
7 1 C39 0.01 uFd CERAMIC 0402 SMD TDK Corporation C1005X7R1C103K050BA
ESD SUPPRESSOR ESD
8 3 D1,D2,D3 diode 5VDC 0603 SMD Bourns Inc. CG0603MLC-05LE
PTC RESETTABLE
9 1 F1 FUSE 50A 15V 1812 Bourns MF-MSMF050-2
USB
CONN PLUG USB
10 |1 J1 Type-A 4POS RT ANG PCB Molex Inc 480370001
PLUG
50MIL
CONN HEADER 10POS
1 (1 J2 KEYED DUAL SHRD SMD FCI 20021521-00010T1LF
SMD
Status LED BLUE CLEAR .
12 (1 LED1 LED Blue | THIN 0805 SMD LiteOn Inc LTST-C171TBKT
Status
13 |1 LED2 LED LED GREEN CLEAR Chicago Miniature CMD17-21VGC/TR8
0805 SMD
Green
Power LED SUPER RED .
14 (1 LED3 LED Red | CLEAR 0805 SMD LiteOn Inc LTST-C170KRKT
15 |1 L1 51 nH CER INDUCTOR 5.1NH | Johanson Technol- L-07C5N1SV6T
0402 ogy Inc
Zero RES 0.0 OHM 1/8W .
16 2 R8,R11 ohm 0805 SMD Panasonic-ECG ERJ-6GEYOROQOV
RES 820 OHM 1/10W .
17 1 R7 820 ohm 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ821V
RES 820 OHM 1/8W 5% .
18 (2 R22,R25 820 ohm 0805 SMD Panasonic - ECG ERJ-6GEYJ821V
19 |2 R9,R10 2.2K RES 2.2K OHM 1/10W Panasonic - ECG ERJ-3GEYJ222V

5% 0603 SMD
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Item | Qty Reference Value Description Manufacturer Mfr Part Number
R1,R2,R3,R4,R12,R RES 0.0 OHM 1/10W .
20 |9 13.R14,R15,R26 ZERO 0603 SMD Panasonic - ECG ERJ-3GEYOROOV
RES 22 OHM 1/10W 1% .
21 |2 R17,R18 22E 0603 SMD Panasonic - ECG ERJ-3EKF22R0V
RES 100K OHM 1/10W .
22 |1 R21 100K 5% 0402 SMD Panasonic - ECG ERJ-2GEJ104X
RES 15K OHM 1/10W .
23 |2 R19,R20 15K 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ153V
RES 30K OHM 1/10W .
24 |2 R23,R24 30K 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ303V
SWRA |[SWITCH TACTILE .
25 |2 SW1,SwW2 PUSH SPST-NO 0.05A 12V Panasonic - ECG EVQ-P3401P
TVS UNIDIR 350W 5V .
26 (1 TVS1 5V 350W SOD-323 Diodes Inc. SDO05-7
PRoC BLE, Programma- .
27 |1 |u PROC | bje Radio on Chip, Cypress Semiconduc- | -y 10162-56LQXI
BLE tor
56QFN
DUAL MOSFET 2P-CH 20V .
28 |1 U2 PMOS 430MA SOT-563 ON Semiconductor NTZD3152PT1G
PSoC 5LP Programma- .
29 |1 |us PSOC | ble System on Chip, Cypress Semiconduc- | g -saeg) Ti-L PO39
5LP tor
68QFN
32.768K |CRYSTAL 32.768KHZ
30 |1 Y1 Hz 12 5PF SMD ECS Inc ECS-.327-12.5-34B
CRYSTAL 24.000 MHZ
31 (1 Y2 24MHz SPE SMD ECS Inc ECS-240-8-36CKM
LBL, PCA Label, Ven-
dor Code, Datecode,
Serial Number 121- Cypress qualified
32 |1 N/A N/A 60161-01 Rev 03 (YYW- | vendor
WVVXXXXX); Only bar-
code
No load components
CAP CER 1.2PF 50V Johanson Technol-
33 |1 C20 1.2 pF NPO 0402 ogy Inc 500R07S1R2BVAT
CAP CER 100PF 50V
34 (1 Cc21 100pF 10% X7R 0603 Kemet C0603C101K5RACTU
CAP .1UF 16V .
3% |1 C37 0.1 uFd CERAMIC Y5V 0402 TDK Corporation C1005X5R1A104K050BA
CAP CERAMIC 1.0UF .
36 |1 c27 1.0 uFd 25V X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
Zero RES 0.0 OHM 1/10W -
37 |1 R5 ohm JUMP 0603 TE Connectivity 1623094-1
RES 4.7K OHM 1/10W .
38 |2 R6,R16 4.7K 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ472V
TP1,TP2,TP3,TP4,T
P5,TP6,TP7,TP8,TP
39 |15 9.TP10.TP11,TP12.T No load | No load - -
P13,TP14,TP15
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A4

KitProg Status LED States

User Indication

Scenario

Action Required by user

LED blinks fast:

LED starts blinking at power up,

Bootload the KitProg.cyacd file: in PSoC Programmer, con-

Frequency = 15.0 Hz

Kit's COM port connect/discon-
nect event (one blink).

1 . LY nect to the kit, open the Utilities tab and press Upgrade
Frequency = 4.00 Hz | if bootloadable file is corrupt. Firmware buttor? P PY
_ Entered Bootloader mode by Release the Reset button and re-plug power if you entered
5 LED blinks slow: holding the BLE Pioneer Kit/BLE | this mode by mistake. If the mode entry was intentional,
Frequency = 0.67 Hz | Dongle Reset button during kit | bootload the new.cyacd file using the Bootloader Host tool
power-up. shipped with PSoC Creator.
o In PSoC Programmer, watch the log window for status mes-
_ SWD operation is in progress. [ sages for SWD operations. In the Bridge Control Panel, the
3 LED blinks very fast: | Any 12C traffic. LED blinks on 12C command requests. In BCP or any other

serial port terminal program, distinguish the kit's COM port
number by the blinking LED when the port is connected or
disconnected.

4 LED is ON.

USB enumeration successful.

Kit is in the idle state waiting for
commands.

The kit functions can be used by PSoC Creator, PSoC Pro-
grammer, Bridge Control Panel, and any serial port terminal
program.

5 LED is OFF.

Power LED is ON.

This means that the USB enumeration was unsuccessful.
This can happen if the kit is not powered from the USB host
or the kit is not connected to the USB host through the USB
cable. Verify the USB cable and check if PSoC Programmer
is installed on the PC.
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A.5 Adding BLE module compatible headers on your own baseboard

The baseboard should have two headers, one 20-pin and another 24-pin. Dimension of these
connects are detailed below.

You can get these at Digikey.

# Description Manufacturer Mfr Part Number Digikey part #

1 | CONN HEADER 2.54MM Sullins Connector SBH11-PBPC-D12-ST-BK SBH11-PBPC-D12-ST-BK-ND
24P0OS GOLD Solutions

2 | CONN HEADER 2.54MM Sullins Connector SBH11-PBPC-D10-ST-BK S9172-ND
20P0OS GOLD Solutions
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CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide Revision History

Document Title: CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide
Document Number: 001-93731

Revision | Issue Date %rrlg:ng Description of Change
*x 11/10/2014 ROIT New kit guide.

Updated Safety Information chapter on page 7:
Updated entire section.

Updated Introduction chapter on page 13:

Updated description before “Kit Contents” on page 14.
Updated “Kit Contents” on page 14:

Updated description.

Updated “BLE Pioneer Baseboard Details” on page 15:
Updated Figure 1-3.

Updated Figure 1-4.

*A 12/25/2014 |ROIT Updated “Additional Learning Resources” on page 18:
Updated “PSoC Creator Example Projects” on page 18:
Updated Figure 1-5.

Updated Software Installation chapter on page 23:

Updated “Before You Begin” on page 23:

Updated description.

Updated “Install Software” on page 23:

Updated description.

Removed “Uninstall Software”.

Added “Windows 8.1 USB selective suspend setting” on page 25.
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CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide Revision History (continued)

Document Title: CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide
Document Number: 001-93731

Origin of
Change

Revision | Issue Date Description of Change

Updated Kit Operation chapter on page 27:

Updated “Theory of Operation” on page 27:

Updated description.

Updated Figure 3-1.
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