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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 I°C Patent Rights to use these components in an e system, provided that the system conforms to the 12C 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. Therefore, 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
should take adequate preventive measures. Also, this board should not be used near any medical
equipment or critical RF devices. 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 the
requirements of CE as a Class A product.

4

CYS8CKIT-042-BLE boards  contain ESD-sensitive devices.

Electrostatic charges readily accumulate on the human body and any

‘ equipment, and can discharge without detection. Permanent damage
may occur on devices subjected to high-energy discharges. Proper

‘m ESD precautions are recommended to avoid performance degradation

or loss of functionality. Store unused CY8CKIT-042-BLE boards in the
protective shipping package.

End-of-Life/Product Recycling

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

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 6
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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

CY8CKIT-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 with normal household waste. Never dispose batteries in fire
because they can explode. It is important not to dispose 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.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 7
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Regulatory Compliance Information

The CY8CKIT-042-BLE 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 the 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 and
requirements for the following compliances:

m As a Class B digital device, pursuant to part 15 of the FCC Rules.

m As a Class B digital apparatus, compliant with Canadian ICES-003.

CAUTION:

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 evaluation board
(EVB) it was certified with.

The manufacturer is not responsible for any radio or television
interference caused by unauthorized modifications to this

equipment. Such modifications could void the user's authority to
m operate the equipment.

Regulatory Statements and Product Labeling

United States (FCC)

The CY8CKIT-142 PSoC 4 BLE and CY5671 PRoC BLE modular transmitter complies with Part 15

of the Federal Communications Commission (FCC) Rules. The FCC ID for these devices are WAP-

CY8CKIT-142 and WAP-CY5671.

Operation is subject to the following two conditions:

m This device may not cause harmful interference

m This device must accept any interference received, including interference that may cause unde-
sired operation.

CAUTION: Changes or modifications not expressly approved by the party responsible for
compliance could void the user’'s authority to operate the equipment. 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 the Industry Canada license-exempt RSS standard(s). Operation is sub-
ject to the following two conditions:

m This device may not cause interference.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 8
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m This device must accept any interference, including interference that may cause undesired oper-
ation 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
20 cm 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.

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) lI'appareil ne doit
pas produire de brouillage, et (2) '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 controlé. Cet équipement doit étre installé et utilisé avec un
minimum de 20cm de distance entre le dispositif et I'utilisateur ou des tiers.

Contains IC: 7922A-CY8CKIT142 and 7922A-CY5671

Japan (TELEC)

CY8CKIT-142
Manufactured by Cypress Semiconductor.

6;9 [R] 005-100919

CY5671
Manufactured by Cypress Semiconductor.

6;5 [R] 005-100920

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 9
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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 (Programmable Radio-on-Chip) devices.

Bluetooth SMART™ or Bluetooth Low Energy (BLE) is a full-featured, layered, communication
protocol that includes a 2.4-GHz radio, a link layer, and an application layer. However, you do not
need to understand the complex protocol to implement your projects using PSoC 4 BLE or PRoC
BLE. The Cypress BLE solution, which includes the device, the 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 design environment
(IDE). The BLE protocol has been abstracted into an easy drag-and-drop BLE Component in PSoC
Creator. The CySmart Central Emulation Tool is a host tool for Windows PCs, which provides an
easy-to-use 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 the USB-UART/I?C bridge functionality block
(KitProg), a coin cell battery holder, and a Cypress F-RAM™. The BLE Pioneer Kit supports 1.9V,
3V, 3.3V, or5YV as operating voltages.

The BLE Pioneer Kit supports two devices:

m PSoC 4 BLE is a 32-hit, 48-MHz ARM® Cortex®-M0 BLE solution with CapSense, 12-bit analog
front end (1x SAR ADC, 4x low-power opamps, 2x low-power comparators, and 2x current
DACs), 4x TCPWM?, 2x SCBs?, 4x UDBs?, LCD?, 1S°, 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 Inter-
net of Things (loT).

m PRoC BLE is a 32-bit, 48-MHz ARM Cortex-M0 BLE solution with CapSense, 12-bit ADC, 4x
TCPWM?I, 2x SCBs?, LCD?4, 12S°, and 36 GPIOs.

PRoC BLE provides a complete solution for BLE connectivity, HID, remote controls, and toys.
Both devices are available in 128KB and 256KB flash configurations.

Both devices are supported by royalty-free protocol stacks compatible with Bluetooth 4.1 and
Bluetooth 4.2.

Configurable timer, counter, and 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.

apLNE
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1.1 Kit Contents

The BLE Pioneer Kit contains the following items (see 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 (3-V CR2032)

Figure 1-1. Kit Contents

PSOC® 4/PROC™ Biupioon™ wow ENERGY

CY8CKIT-042-BLE
BiueroorH® wow enercy PIONEER KIT

The BLE Modules that are shipped as part of the BLE Pioneer Kit support 128KB flash and Bluetooth
4.1. The BLE Modules that support 256KB flash and Bluetooth 4.2 can be ordered separately. For
more information about these modules, refer to BLE Modules and BLE Dongles Compatible with the
BLE Pioneer Kit on page 149.

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

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 11
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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

BLE device reset button

CapSense proximity header

User button

CapSense slider

Arduino-compatible 1/0 headers (32/J3/J4)
Arduino-compatible power header (J1)

Digilent Pmod-compatible 1/0 header (J5)

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

10.PSoC 5LP 1/O header (38)

11.PSoC 5LP programmer and debugger (CY8C5868LTI-LP039)
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 / current measurement (J15)
17.BLE module headers (J10/J11)

© o Nk wDdhPRE

Figure 1-2. BLE Pioneer Baseboard

ni4 P35

pag |PIAT
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Figure 1-3 shows a markup of the onboard components of the PSoC 4 BLE module (in red) and the
PRoC BLE module (in black). See BLE Modules and BLE Dongles Compatible with the BLE Pioneer
Kit on page 149 for more details. Figure 1-4 shows the BLE Dongle board blocks.

Figure 1-3. BLE Module Markup

Wiggle Antenna
antenna matching
network (AMN) 32.768-kHz
24-MHz Ctank crystal
crystal Cmod 3
PO_1 PO_O S5 GND VDDA
PO_3 PO_2 (4 P36 P37
PO_5 PO_4 [ P34 P35
PSoC 4 BLE PSoC 4BLE | N *.
module module Pz E PAO P51
PO_6 P1_4 LS P40 5
header (12) header (1), 11y Bl r2 1 P50
XRES P1_5 N5 P26 P27
GND P17 (e p2 4 P25
SAR byposs VDDD P1_6 e P2 2 P23
capacitor 3 M5 P20 P21
(bottom side) 3;—;38'1("'2 & VDDR GND
(bottom side)
CY8C42471Q1-BL483 A-pin UART 8223
PSoC 4 BLE device header o=
Wiggle Antenna
antenna matching
network (AMN) 32.7(taal-kHz
Ctank crysta
24-MHz Cmod
crystal PO_1 PO_O GND VDDA
P0_3 PO_2 P37
PO_5 PO_4 G P3_5
PRoC BLE PROCBLE 0 VT .
module module b0 6 P14 = b5 1
header (12) header (J1) T . -
po_7 P1_3 HE| 3 P5.0
XRES P1_5 Gl P27
GND P1_7 4 C; P2.5
SAR bypass VDDD P16 € P2.3
capacitor [= P2_1
(bottom side) S?y'j:la kHz C3- VODR GND
(bottom side) ;
CYBL10563-56LQXI 4-pin UART
PRoC BLE device header

Figure 1-4. BLE Dongle Markup
Feature List and Pinout Description for CySmart USB Dongle

CYBC5868LTI-LPO39
PSoC 5LP programmer

PRoC BLE external programming header and debugger

User LED

User button
32.768-kHz

crystal
(bottom side)

Wiggle

antenna

BLE DOMNGLE

Antenna
matching
network
(AMN)

24-MHz crystal

PRoC BLE
reset button

CYBL10162-56LQXI
PRoC BLE device
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1.3 PSoC Creator

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

Drag and drop Components to build your hardware system design in the main design workspace
Codesign your application firmware with the PSoC hardware

Configure Components using configuration tools

Explore the library of 100+ Components

Review Component datasheets

a s wbd e

Figure 1-5. PSoC Creator Features
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Ready 1 Notes

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

For more information, visit www.cypress.com/psoccreator. Visit PSoC Creator training page for video
tutorials on learning and using PSoC Creator.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 14


www.cypress.com/psoccreator
http://www.cypress.com/?rID=40547

==,

=

==

13.1

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

PSoC Creator Code Examples

CYPRESS

Introduction

PSoC Creator includes a large number of code examples. These examples are available from the

PSoC Creator Start Page, as Figure 1-6 shows.

Code examples can speed up your design process by starting you off with a complete design,
instead of a blank page. The code examples also show how PSoC Creator Components can be
used for various applications. Code examples and documentation are included, as shown in
Figure 1-7 on page 16.

In the Find Example Project dialog shown in Figure 1-7, you have several options:

Figure 1-6. Code Examples in PSoC Creator

N I Start Page |

Filter for examples based on architecture or device family, that is, PSoC 3, PSoC 4 or PSoC 5LP;

project name; or keyword.
Select from the menu of examples offered based on the Filter Options.
Review the example project’s description (on the Documentation tab).

Review the code from the Sample Code tab. You can copy the code from this window and paste

to your project, which can help speed up code development.

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

design to your application.

PSoC® Creator™

Recent Projects
Create Mew Project...
Open Existing Project ...

Getting Started
PSoC Creator Start Page
Quick Start Guide
Intro to PSaC
Intro to PSoC 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

Examples and Kits

Find Code Example ...
[ Wis £

Product Information
PSoC Creator
PSoC Programmer
PSoC 3
PSoC 4
PSaC 5LP
PSoC 4 BLE
PRoC BLE

Resources
Cypress Dev Community
Application Motes
PSoCDeveloper.com
Crder Samples

# Support
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Figure 1-7. Code Example Projects with Sample Code
-
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X " = BLE IAS Service GATT Server role operation
BLE_Envircnmentsl_Sensing = « DeepSlesp mode support
BLE_External_Memory_Bootloadable « LED status indication
BLE_External_Memory_Bootloader
BLE_FindMe General Description
This example project demonstrates the Find Me Profile operation of the BLE PSoC Creator

BLE Glucose Meter Component. The Find Me Target utilizes the Find Me Profile with one instance C‘I;; Immediate
BLE Heart Rate Collector Alert Senice to display the alerts if the Client has configured the device for alerting. Find Me

- - - Target operates with other devices which implement the Find Me Locator Profile. The dewice
BLE_Heart_Rate Sensor switches to the DeepSleep mode between BLE connection intervals.
BLE_HID_Keyboard i
BLE HID Mouse Development Kit Configuration
BLE_IP SP_NDdE Configure your device as follows:

BLE IPSP_Router «  Green LED (port 3 pin 8] is used to indicate advertising state.

BLE_Mavigation
BLE_OTA_FixedStack Bootloadable

BLE_CTA_FixedStack_Bootloader Project Configuration
BLE_CTA_UpgradableStack_HID_Keyboard

AEE AT o e o '

= RedLED (port 2 pin ) is used to indicate BLE disconnection state.
= Blue LED (port 3 pin 7) is used to indicate alerts.

The top design schematic is shown in Figure 1.

Create Project ] ’ Cancel

1.3.2 Kit Code Examples

This kit includes a number of code examples, which can be used to quickly evaluate the functionality
of this kit. These examples are described in the Example Projects chapter on page 37.

1.3.3 PSoC Creator Help

Visit the PSoC Creator home page to download the latest version of PSoC Creator. Then, launch
PSoC Creator and navigate to the following items:

Quick Start Guide: Choose Help > Documentation > Quick Start Guide. This guide gives you
the basics for developing PSoC Creator projects.

Simple Component example projects: Choose File > Code Example. These example projects
demonstrate how to configure and use PSoC Creator Components.

System Reference Guide: Choose Help > System Reference Guide. This guide lists and
describes the system functions provided by PSoC Creator.

Component datasheets: Right-click a Component and select Open Datasheet, as shown in
Figure 1-8 on page 17. Visit the PSoC 4 Component Datasheets page for a list of all PSoC 4
Component datasheets.

Document Manager: PSoC Creator provides a document manager to help you to easily find and
review document resources. To open the document manager, choose the menu item Help >
Document Manager.
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1.34 Component Datasheets
Right-click a Component and select Open Datasheet (see Figure 1-8 on page 17).

Figure 1-8. Opening Component Datasheet

=" Cororounications

&g 125 Find Code Example ...

Lo] LN [v3.20] Open Compenent Web Page

[¢] Serial Communica | -
-8 SMBus/PMBus Slg ' Properties

1.4 Getting Started

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

m The Software Installation chapter on page 21 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 25 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 37 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 108 details the hardware content of the BLE Pioneer Kit and BLE
Dongle, and the hardware operation.

The Advanced Topics chapter on page 135 explains the functionality of FM24V10 F-RAM.

The Appendix on page 137 provides the bill of materials (BOM), KitProg LED states, list of BLE
modules and dongles compatible with the BLE Pioneer Kit, migrating projects across Pioneer
series kits, and programming BLE modules using MiniProg3.

15 Additional Learning Resources

Cypress provides a wealth of information at www.cypress.com to help you to select the right PSoC
device for your design, and to help you to quickly and effectively integrate the device into your
design. For a comprehensive list of resources, see KBA86521, How to Design with PSoC 3, PSoC 4,
and PSoC 5LP.

Visit www.cypress.com/go/psoc4ble and www.cypress.com/procble for additional learning resources
including datasheets, technical reference manuals, and application notes.The following is an abbre-
viated list:

m Overview: PSoC 4 BLE Portfolio and PSoC Roadmap

m Product Selectors: PSoC 1, PSoC 3, PSoC 4, or PSoC 5LP. In addition, PSoC Creator includes a
device selection tool.
Datasheets: Describe and provide electrical specifications for the PSoC 4 device family
CapSense Design Guide: Learn how to design capacitive touch-sensing applications with the
PSoC 4 family of devices.

m Application Notes and Code Examples: Cover a broad range of topics, from basic to advanced
level. Many of the application notes include code examples. Visit the PSoC 3/4/5 Code Examples
webpage for a list of all available PSoC Creator code examples. To access code examples from
within PSoC Creator, see PSoC Creator Code Examples on page 15.
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m Technical Reference Manuals (TRM): Provide detailed descriptions of the architecture and
registers in each PSoC 4 device family.

m Development Kits:

o CY8CKIT-040, CY8CKIT-042, and CY8CKIT-044 are easy-to-use and inexpensive develop-
ment platforms. These kits include connectors for Arduino-compatible shields and Digilent
Pmod peripheral modules.

0 CY8CKIT-141, CY8CKIT-143, CY8CKIT-143A, CY5674, CY5676, and CY5676A are addi-
tional BLE Modules compatible with the BLE Pioneer Kit.

CY5677 is additional BLE Dongle compatible with the BLE Pioneer Kit.
CYB8CKIT-049 is a very low-cost prototyping platform for PSoC 4100/4200 families.
The MiniProg3 kit provides an interface for flash programming and debug.

CY5672 PRoC BLE Remote Control Reference Design Kit provides a production-ready imple-
mentation of a Bluetooth Low Energy remote control.

o CY5682 PRoC BLE Touch Mouse Reference Design Kit provides a production-ready imple-
mentation of a Bluetooth Low Energy touch mouse.

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

a o a o

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

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

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

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

Other Related Resources

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

Technical Support

If you have any questions, our technical support team is happy to assist you. You can create a
support request on the Cypress Technical Support page.

If you are in the United States, you can talk to our technical support team by calling our toll-free
number: +1-800-541-4736. Select option 2 at the prompt.

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

m Self-help

m Local Sales Office Locations
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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 [CtrI] [C]

Represents menu paths:
File > Open > New Project

[Bracketed, Bold]

File > Open

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

Bold Click the File icon and then click Open.

Times New Roman Displays an equation:

2+2=4
Text in gray boxes Describes cautions or unigue functionality of the product.
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
CbC Communications Device Class
COM communication port
DLE data length extension
ECDH Elliptic Curve Diffie-Hellman
DVD digital video disc
ESD electrostatic discharge
F-RAM ferroelectric random access memory
GATT generic attribute profile
GUI graphical user interface
GPIO general-purpose input/output
12C inter-integrated circuit
IAS immediate alert service
IDAC current output digital-to-analog converter
IDE integrated development environment
LDO low drop out (voltage regulator)
LE low energy
LED light-emitting diode
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Table 1-2. Acronyms Used in this Document
Acronym Definition
LP low power
LPT line print terminal
MTU maximum transmission unit
OTA over-the-air
PHY physical layer
PrisSM Precise lllumination Signal Modulation
PRoC Programmable Radio-on-Chip
PSM protocol service multiplexer
PSoC Programmable System-on-Chip
PWM pulse width modulation
QFN quad flat no-lead (package)
RDK reference design kit
RGB red green blue
SAR successive approximation register
SIG special interest group
SMA SubMiniature version A
SPI serial peripheral interface
SWD serial wire debug
TLM telemetry
UART universal asynchronous receiver transmitter
uiD universal identifier
URI uniform resource identifier
URL uniform resource locator
usB Universal Serial Bus
uuID universal unique identifier
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This chapter describes the steps to install the software tools and packages on a computer for using
the BLE Pioneer Kit. This includes the IDE in which the projects will be built and used for program-

ming.

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 kit software from www.cypress.com/CY8CKIT-042-BLE. The software is available

2.

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 computer.

. 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 computer. 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
= CYSCKIT-042-BLE Kit EI'E‘@

"
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CYS8CKIT-042-BLE Kit

Open the Kit User Guide

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 CYBCKIT-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 3.3 or later: Download the latest version from www.cypress.com/psoccreator.

b. PSoC Programmer 3.24 or later. This is installed as part of PSoC Creator installation
(www.cypress.com/programmer).

c. CySmart 1.2 or later: Download the latest version from www.cypress.com/cysmart.
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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 [~ 5| [z

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

Choose the type of installation

Product:
CYBCKIT-042-BLE Kit

Installation Type:

Complete -

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 projects, follow the steps outlined in the Example Projects chapter on page 37.

The BLE Pioneer Kit installer also installs the CySmart Central Emulation Tool on your computer.
This software, along with the BLE Dongle, allows the computer to emulate as a BLE Central device.
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2.3 Windows 8.1 USB Selective Suspend Setting

The Windows 8.1 operating system issues a suspend command to a connected USB device if there
is no activity on its USB bus. This may happen to the BLE Pioneer Kit/BLE Dongle if the driver instal-
lation is not complete or the driver is not found. In this situation, as a response to the suspend com-
mand from the operating system, the KitProg will shut down the onboard 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, do either of the following:

m Install the kit software on the Windows 8.1 operating system before using the BLE Pioneer Kit.

m Disable the USB selective suspend setting for the BLE Pioneer Kit from Power Options on Win-
dows 8.1, by following these steps:

a. From Control Panel, go to Power Options.

Click Change Plan Settings corresponding to your power plan.

Click Change Advanced Power Settings.

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

Click OK.

~ 0 o0 o
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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.

3.1 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

R XRES

KitProg WD BLE Module 1/Os
Programmer/Serial 12C / UART. 24 pin header
Communication

12C pull-up
RGB LED

ESD
Protection KitProg 1/0s

16 pin Expansion header

BLE Module I/Os

ORing Jumper 20 pin header

Diodes BLE current measuring

ORing Coin cell MOSFET
Diodes Battery holder Protection ckt

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 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/0s

20 pin header (Digital pins)

A

SAR
Decaps Bypass Cap

VREF
PSoC 4

4 pin BLE

header RXI TX CTANK
Test
= |
VDDD/AR|  GPIO| Decaps a
RF Matchlng
i Circuit
Ferrite Bead

BLE I/0s

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. Besides these two
modules, there are additional modules available, which can be ordered separately. The complete list
is available in BLE Modules and BLE Dongles Compatible with the BLE Pioneer Kit on page 149.

The BLE Dongle is the wireless interface for the CySmart Central Emulation Tool. It 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
computer. The KitProg then communicates with the PRoC BLE device over UART or multiplexed 12c
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 dongle is powered directly through the USB port (VBUS) at 5.0 V.

An additional BLE Dongle supporting Bluetooth 4.2 features is available separately. The complete
list is available in BLE Modules and BLE Dongles Compatible with the BLE Pioneer Kit on page 149.

Figure 3-3. BLE Dongle Block Diagram

Test Points

12C / UART S

KitPro RF Matching
Programmer/sgial PROC BLE Circuit

Communication

User SW
(Push Button)

User LED
Blue

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

Power

Signal
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3.2 KitProg

KitProg is the hardware/firmware block for onboard 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 computer 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 do not have to buy an extra programmer/debugger hardware.

3.3 BLE Pioneer Kit USB Connection

The BLE Pioneer Kit powers from a computer over the USB interface (J13). It enumerates as a com-
posite 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 the 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-I?C 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 -jVRead)rto use
USE Input Device +f Ready to use
KitProg (1.2.3.3) o Ready to use
KitProg USB-UART (COMG0) f Ready to use

Close
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3.4 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.

Figure 3-5. Baseboard with J10 and J11 Headers to Connect Modules

e bR

B4 R4
™ C1opgRE0 m-.

P34 |PAS

P36 |PAT

CYBCKIT-042-BLE-PIONEER. 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

-
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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
computer. See the section Install Software on page 21 for more information.

Programming using PSoC Creator

1. Connect the BLE Pioneer Kit/BLE Dongle to the computer’s USB port, as shown in Figure 3-7.
Figure 3-7. Connect USB Cable to J13

CTBCRIT-D4Z-DAL PICMIER BASLDOARD

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

Elj “lj .fl 5 o @ & JiE2  Build PSoC 4 _BLE CapSense Slider LED Shift+F6
Clean P5oC_4_BLE_CapSense Slider LED

- o 2 08| G J el
23 i ; =
|W0lkspace Explorer 5 Clean and Build PSoC 4 _BLE_CapSense_Slider LED »
'% @ =l Cancel Build
Workspace 'PSoC_4_BLE Ca| 4| - I
: é Lo Erle
" 05 Projct ‘PSoc 4 BLE C
il ' TopDesign.cysch [ Generate Application
’ﬁg PSeC 4 _BLE CapSeny =| Generate Project Datasheet

E1i Header Files =T

4. If there are no errors during build, program the firmware by clicking the Program button on the
tool bar 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
i PSoC 4 BLE CapSense Slider LED - PSoC Creator

File Edit View Project Build Debug To

Debug N _ j _1 fj == N =
O | Workspace Explorer (1 project] > 3 X
g &E
= £ Workspace 'PSoC_4_BLE CapSense_Slider
= | =72 Project 'PSoC_4 BLE CapSense Slic &
- EAd TopDesign.cysch :E.
= _‘-P PSoC_4_BLE CapSense_Slider_LED B

~H 3 Header Files
¢ L.[h] BLEApplications.h
i h] HandleLowPowerh

[8aTa [11Txy]

Debugging using PSoC Creator

For debugging the project using PSoC Creator, follow steps 1 to 5 from Programming using PSoC
Creator on page 29 followed by:

1. Click the Debug icon or press [F5], as shown in Figure 3-10.
Figure 3-10. Start Debug on PSoC Creator
i_E P5SoC_4_BLE_CapSense Slider_LED - PSoC Creato

Eile Edit View Project Build Debug T

Debug . _ ;|=_| _1 :E =A% W= X
Workspace Explorer (1 project) *+ 31X

& 3
[55]| Workspace 'PSoC_4_BLE_CapSense_Slider_LE|
P3| Project 'PSoC_4_BLE_CapSense_Slider_|

w
i~ TopDesign.cysch E-
=_\|9 PSoC 4 _BLE CapSense_Slider_LED.cyd &

2. When PSoC Creator opens in debug mode, use the buttons on the 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 (3.24 or later) can be used to program existing hex files into both BLE Pioneer

Kit or BLE Dongle. To do this, follow these steps.

1. Connect the BLE Pioneer Kit or BLE Dongle to a computer and open PSoC Programmer from
Start > All Programs > Cypress > PSoC Programmer <version> > PSoC Programmer <ver-
sion>.

2. Click the File Load button at the top left corner of the window. Browse for the desired hex file and
click Open.
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Figure 3-11. Select Hex File

® Open HEX file E
e 1.« HexFiles b PSoC_4 BLE CapSense Slider LED - H Search PSoC 4 BLE CapSense...
Organize » MNew folder % « [ @
i
# PSoC Programmer 1 Memos | PSoC_4 BLE 4 1 CapSense Slider LED 128K hex |
File Wiew Options Help 1 Mesh |_|PSoC 4 BLE 4 1 CapSense Slider LED_256K.hex
J Mesh Sandbox =
Y Nt % D E 1 |_|PSoC 4 BLE 4 2 CapSense Slider LED_256K.hex
|ﬁ M " (._ h — 1 Perforce
I Port Selection 4l | Programmer |Uti|itim| :> i
 KitProg/(E18022A011A24D) |- Pragramming Parame = Libraries
File Path: @ Documents
J‘ Music
Programmer. [E5] Pictures
Programming Mode: B8 videos
Verification
AutoDetecti 1 5
P AutoDetechon: 1% Computer i
File name: PSoC_4_BLE 4 1_CapSense_Slider_LED_128K.hex - [HEXflIs (*.hex) V]
l Open |vl [ 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.

Figure 3-12. Program Hex File to Kit

File | View  Opbons  Help

ta

@ Filelond_. i - . -
PRDE@
s Program [:3 ~ <
T Ghecksum  F6 [rogrammer |usises | JTAG |
2 Read " Frogramming Parsmelems
i Verify 3 File: Path: C\Program Fil CHIT-047-BLE Kifil 4 BLFHox FilealPSal_d_B1F_CapSenan_Slides_| ETAPSaC_4_BLE_4_1_CapSensn_Slides_| EN_128K hex
[ EraseAliFlsh B _
3 Prichimage  FI2 Ermgmmmes FilProg/1 B1 7022007 1AZ400
Brograrmmimg Mosde. @ Reset ¢ PowerCycle - Power Detect
Sovelog Ted A« Vesfication: On & o Conpectr. @ 50 10p
Recent Files » | dulebetechon, @ on O of Clock Spped: | 10 Mz
= Programmar Characteriatica Status
o Brotocal: © JTAG @ SWD © 1S3P O C -
Valtnge: B0V Ay 9 o Powes Sntus:
CYDLI0 152560 |l Y Q2RI O 1 Famy
Akt Remils

Successfully Connected

RicPreg/1B17022A01123400
Bt LI04:d FM

Opening Port at 5:04:53
2.4

Device set Lo
CYBL10162-S6LKT at

KitProg Versiom 2.14

131077 FLASH Bymea

5104153 FH

Device Family set to
CY8C4xxx-BLE at 5:04:53
M

Retive HEX file sec ac
G:04:53 FH

C:\Program Filea (x86)\Cypreaa\CYACKIT-042-8LE Far\l.0\Firmuare\PSaC 4 BLE\Hex
Files\PSoC_ 4 BLE CepSense Slider LED\PSoC & _BLE § 1 CepSense Slader LED 120K, hex

Users must be aware that the following F5oC device should not be powersd or programmed at 5V. Doing so will cause damage to the device:
CYRFESxxx

Fer Help, preas 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.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 31



==77 CYPRESS

PERFORM

Kit Operation

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
on the computer. 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 the user guide, which can be accessed from Help > Help Topics.

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

Eile  Tools Help
€)' Select Dongle

~ B
Select BLE Dongle Target @

S Supported targets Details
CySmart BLE 4.1 USE Dongle Manufacturer:
Product:

Unsupported targets
Firmware version:

Hardware version

Description

2 [— T — 3

|Shuw al ht

Log

@ Clear Log H§ave Log

[12:18:25:860] : Recommended Version: 1.2 =
[12:18:25:861] : Tommand Complete’ event received
[12:18:25:861]:  Status: BLE_STATUS OK

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 computer.
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_4_1 Dongle CySmart_128K.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
Dongle 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

-
Select BLE Dongle Target

SEXE)

Supported targets

= Unsupported targets

A Cypress BLE Dongle (COM31) [RESEEE

Detail=

Manufacturer: Cypress Semiconductor
Cypress BLE Dongle

Firmware version: 1.1.0.17

Hardware version:  1.0.0.0

Description:

The current firmware versicon of the dongle is not
supported by the tool. Program the firmware located
at <C.\Program Files (x86)\Cypress\CYBCKIT-042-

BLE Kit\1.0\Firmware'BLE DonaletHex

Files\BLE 4 1 Donale CySmart 128K hex> and
launch the tool again.

For instructions on how to program the dongle
firmware, refer to section 3 of the KB article located at

<http:/iwww.cypress comiknowl edge-base-
article/updating-cyBckit-042-ble-kitprog-and-cysmart-

[show all

- ] usb-donale-firmware-kba36152">

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

1\ Cypress BLE Dongle (COM2 1) Rk

F k!
Select BLE Dongle Target M
Supported targets Details
- Unsupported targets Manufacturer: Cypress Semiconductor

Cypress BLE Dongle
Firmware version: 1.1.017

Hardware version:  1.0.0.0

Description:

The current dongle firmware version is not
supported by the tool. Download and program
firmware version 1.2.0.14 or higher from
<httpiwww.cypress. com!CYBCKIT-042-Bl E> and
launch the tool again.

For instructions on how to program the dongle
firmware, refer to section 3 of the KB article located
at <'http:/hwerw cypress.com/knowledge-base-

4| 11

article/updating-cy&ckit-042-ble-kitprog-and-cysmart

[Show all

] -usb-dongle-firmware-kba96152"

Choose the .hex file from the respective location and update the BLE Dongle firmware.

Figure 3-16. Open Hex File

Kit Operation

File ~View Options Help

@lysepnpDDB

Port Selection d|p | Programmer |Ut|\|t|es| JTAG |
@ KitProg/BLE141004820026:) - Programming Parameters

File Path:

Programmer: KitProg/BLE1410043300264400

Programming Mode: @ Reset Power Cycle Power Detect

Verffication: © On @ Off Connector: @ 5p 10p
Device Fariy AutoDetection: @ on @ Of Clock Speed: |1.6 MHz
CYéCim—BLE Programmer Characteristics Status :

Protocol: * JTAG @ SWD © jssp © jz¢  ExesufionTime
Device Power Status:  ON

CYBL10162-56LQX]
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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

‘@ PSoC Programmer

File View Options Help

rhEl EERBEDOBE

Port Selection 4lp | Programmer | uilities | JTaG |

@ KitProg/BLE141004990026¢|| - Programming Pararpatec
Eile Path: | C:\Program Files (x86)\Cypress\CYSCKIT-042-BLE Kit!1.0\Firmware\BLE Dongle'Hex Files\BLE_4_1_Dongle_CySmart_128K hex
Programmer. KitProg/BLE1410049900264400
Programming Mode: @ Reset Power Cycle Power Detect
Verification 7 On @ Off Connector: 3 Bp 10p

Devica Farmly AutoDetection @ on O Off Clock Speed. | 1.6 MHz

CYBC4ooe-BLE Programmer Characteristics Status
Protocol:  JTAG® SWD © ISSP  [2C Execution Time:

Device _ b s . Power Status: ON
Voltage: @ 50V () 33V (0 25V 18V

CYBL10162-56LQX1 ) = Voltage: 5025 mV

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

3.7 USB-UART Bridge

The KitProg on both the BLE Pioneer Baseboard and BLE Dongle acts as a USB-UART bridge.
When connected to a computer, 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
onboard, 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 CY8CKIT-042 PSoC 4 Pioneer Kit User Guide for more details.

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 | Xmodem, 1K Xmodem, Ymodem, Kermit, and Zmodem (only
supported speeds greater than 2400 baud)
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USB-I°C Bridge

The KitProg can function as USB-I2C bridge and communicate with the Bridge Control Panel (BCP)
software utility. When connected to BCP, the KitProg\<serial number> is available under Con-
nected 12C/SPI/RX8 Ports in the BCP. The I°C connection between PSoC 4 BLE/PRoC BLE device
and KitProg is used to transfer data between BCP and the PSoC 4 BLE/PRoC BLE device. The I°C
lines on PSoC 4 BLE/PRoC BLE device are P3_4 (SDA) and P3_5 (SCL), which are hard-wired
onboard to I°C lines of KitProg. The USB-I2C supports 1°C speed of 50 kHz, 100 kHz, 400 kHz and
1 MHz.

BCP is installed as part of the PSoC Programmer installation and can be accessed from Start > All
Programs > Cypress > Bridge Control Panel. Refer to the Advanced section in the 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

Fle Editor Chat Execute Tools Help
FEE SRR GE EERE
Edior [Chatt | Table | Fiie

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

Successfully Connected to KitProg/1B17022A011A3400
KitProg Version 2.14

Kit Prog/1B17022A011A3400
M3

Repeat count: 0
R

[ |

Power Protocol
; e
m i
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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

File View Options Help

30D B0DB

Port Selection 4p F'ragrammerl Utilities I JTAG |

@ KitProg/1814025502274400
Click to upgrade connected device's fimware
Click to erase user specific flash block

Device Family
CY¥BC4occ-BLE

Device
CYBL10162-56LQX]

Actions Results

Please navigate to the Utilities tab and click the Upgrade Firmware button
Port Cpened with
Warnings at 5:31:59 PM
Opening Port at 5:31:58
PM

KitProg wversion Expecting 2.14, but found 2.10.
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This chapter demonstrates the functionality of PSoC 4 BLE and PRoC BLE devices using the BLE
Pioneer Kit example projects. Download and install the kit setup file from the kit web page. The
example projects can be accessed on the Start Page of PSoC Creator under Examples and Kits.

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 3.3 > PSoC
Creator 3.3.

2. On the Start Page, under the 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 hamed with
the prefix 'PRoC_BLE_'work on the BLE Pioneer Kit with the PRoC BLE Module.

3. Click the desired example project.
Figure 4-1. Open Example Project from PSoC Creator

" start Page |

PSoC® Creator™

Recent Projects

Create New Project...
Open Bdsting Project...

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

m

Examples and Kits
Find Code Example ...

g Kits &

S CYSCKIT042-BLE
[l BLE_Diongle_CySmart cywric
] PRoC_BLE_CapSense_Proximity cywr
[E] PRoC_BLE_CapSense_Slider_LED cywrk
[l PRoC_BLE_Central_AS cywrk
] PRoC_BLE_DTM.cywrk
] PRoC_BLE_Eddystone. cywr
[l PRoC_BLE_OTA.cywrk
] PSoC_4_BLE CapSense_Proximity.cywrk

] PSoC_4_BLE CapSense_Slider_LED.cywrc
[E] PSoC_4_BLE_Central_IAS cywrk

] PSoC_4_BLE_DTM.cywrk

] PSoC_4_BLE_Eddystone cywrk

[E] PSoC_4_BLE_OTAcywrk
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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

Settings tab as shown in Figure 4-2. Click OK.

Example Projects

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, unigue to each

device. Click OK.

Figure 4-2. Change BLE Public Address and Name

Configure 'BLE'

Name: BLE

General Prcﬁ\es/‘/GAPSettings rLZCAP Settings ]/Advanoed ]’ Built-n 4 b
1 General Device address
- Penpheral role .
Fublic add ID - Co ed): | D0ADS0-XG0000K
.. Advertisement seftings 'ublic address (Company mpany assigned):
- Advertisement packet | Silicon generated "Company assigned” part of device address |
--'Sjca.inhresﬁor::{e packet 3, Youcan use the user configuration section of the supervisory flash
i renpheral prete ed conne to store the public device address for mass production.
... Security
Device name: | |
Appearance [Unk.ncwn hd ]
Attribute MTU size (bytes): 23 3
Link: layer TXpa e (byte 27 =
Link layer pay ytes). (27 2
Adv/Scan TX power level (dBm):
Connection TX power level {dBm):
< M r
Datasheet

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 View Project | Build | Debug Tools Window Help

Eélj *lj .fl = o 2l & |5 Build PSoC 4 _BLE CapSense_Proximity Shift+Fa

g - o5 B lqg aﬁ — Clean PSoC_4_BLE_CapSense_Proximity € crif
|Wull:space Explorer (1 project) 5 Clean and Build PSoC_4_BLE_CapSense_Proximity E
= Cancel Build

Workspace 'P5cC_4_BLE Ca
=+{Pz] Project 'PSoC_4_BLE_C
] TopDesign.cysch.
P PSoC_4_BLE_CapSen
EHE} Header Files

- i.[n] BLEApplications.h
~|h] HandleLowPower.h
o] main.h

Compile File

Generate Application

Generate Project Datasheet

s]@aLsele
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7. Connect the BLE Pioneer Baseboard to the computer through the 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

513

File Edit View Project Build | Debug | Tools Window Help

BN A S SR 6] Windows :

|ﬂ|'._“l & é aﬂ _ gg a Program Ctrl+F5
|Worl:space Explorer (1 project) & Select Debug Target...
U # Debug Fs
@ Workspace 'P5oC_4_BLE_CapSense_f ﬂ Debug without Programming Alt+F5
E}.‘EI];:J_JE“ PSoC_4_BLE CapSensy EL Attach to Running Target...

-4 PSoC_4_BLE_CapSense_Proxit J@  Toggle Breakpoint F9

[=H Header Files
i--[n] BLEApplications.h —
i ] HandleLowPowerh ) Bl

<

=
3
[
2
o
L=

Mew Breakpoint

E}@ Source Files

™=

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 32).

Figure 4-5. Port Acquire

F B
Select Debug Target M
"_F- KitProg/1B17022A011A3400 KitProg/1B17022A011A3400
POWER =3
VOLTAGE_ADC = 3652
FREGUENCY = 2000000
FROTOCOL = SWD
KitProg Version 2.14
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-3  KitProg/OE18022A011A43400 P5oC 4200 BLE CYSC42471Q1-BL483

¢  PSoC4200 BLE CYBC4247LQI-BL4B3 P_S_OC 4200 BLE {(ARM CMO)
Silicon 1D: kDBB11477

Cypress 1D: ;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 these 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 computers are one such example. Peripheral devices store the
actual data and send it to the Central device when requested. Examples include BLE-enabled
sensors, proximity beacons, and so on.
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CapSense Slider and LED

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 the fol-
lowing:

m Advertisement with timeout

m Connection with any Central device

m Two custom services in single profile

m 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 the intensity values to control the onboard RGB LED.

The properties for the custom service/characteristics are configured in the BLE Component under
the Profiles tab, as shown in Figure 4-7.
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Figure 4-7. Attributes Configuration in BLE Component for Custom Services

Name: ELE
General,l Profiles I GAP Settings |© L2CAP Settings |© Advanced |~ Builtin 4B
Add - X |- M- Profile: Custom
= gl
E|r_: Custom
B4R Server

§) Generic Access
(€) Device Name
Appearance
) Perpheral Prefemed Connection Parame [
Generic Aftribute
Service Changed I
: [} Client Characteristic Configuration
=145 CapSense
CapSense Slider
Client Characteristic Corfiguration
D) Characteristic User Description
£-45) RGBLED

£1-(0) RGE LED Control
Client Characteristic Configuration
Characteristic User Description

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. They also contain the 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. They include the event callback function definition that is registered with the BLE Com-
ponent startup and used to send BLE-related events from the BLE stack to the application layer
for processing. These files contain 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. They update 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; it also drives the color and intensity on
the RGB LED.

This is the default firmware that comes in the modules shipped with the kit.
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Two projects demonstrate this functionality on two different devices:
m PSoC 4 BLE_CapSense_Slider LED works with the PSoC 4 BLE Module.
m 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 PriISM mode.

Figure 4-8. TopDesign for PSoC_4 BLE_CapSense_Slider LED Project

BLE RGB LED Control
. Once the BLE receives the updated RGB LED data,
BLE Component is configured for General the PrISM signal density is modified accordingly
discovery with Custom Characteristics. These s0 to bring the desired effect.
Characlerislics are used for nolifying BLE Red LED is also used as status LED for BLE
central device of CapSense Slider and read connection.
RGB LED control data PrSM_1
PrisM
01 enable
BLE BLE e pulse_dend —-—+ RED
pulse_den1[—{+ GREEN
£3 Bluetooth bitstream (1
4.2 o [ ~raset
PriSM_Clock [Tl clock teje
e -
PriSM_2
PrisM
=_--=bls
pulse_dend ——n BLUE
Capsense pulse_den1f=!
) ) b =1
CapSense Component is configured for I reset S
5-segment slider with SmartSense enabled. L Nelock tef=)
B-bit
User Button
% This button on BLE Pioneer kit is used for waking up
REEE SR the system from sleep.
User_Button
Aulo [Smanense) E==E
" L= isr_button
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Figure 4-9. TopDesign for PRoC_BLE_CapSense_Slider_LED Project

BLUETOOTH LOW ENERGY

BATTERY MONITOR

ADE: SAR ‘Seq 1
ADC SAR Seq

sdane(=)

TIMER

TCPWE 1

ANnEmaeE]

GPIO LEDs

FIRGE_ PRSM_Rad
FIRGE PRSm Green'

EIROB_PRSM_ Bliea

Caci 6}

GPIO BUTTONS

o ——
Gl :
EREEPFITY 1, o

1

e Wy
- Wea oo B - \sr_vser;wlwn-$ B B =

e

interrupt|s

Notes:

- 1. Disable/Enable he compoenents as per your design H .
2. Drag Pins from the Component Catalog and connect to the companents.
3. Open cydwr file from the workspace and conneet Pins 1o the GPIOs
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4272 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

MName / Port Pin Lock

[<Ii<Ni<Bi<

[<Bl<i<Bi<]

M
-
M
M
|~ V]
M
M
M
- |
M

<|
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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.
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Example Projects
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4.2.4 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.

4241 CySmart Central Emulation Tool

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

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

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

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

Figure 4-12. Connect to BLE Dongle

Select BLE Dongle Target ﬁ
=+ Supported targets Details
CySmart BLE 4.1 USE Donglel Manufacturer: Cypress Semiconductor
Product: CySmart BLE 4.1 USB
Unsupported targets Dongle
Firmware version: 12011
Hardware version:  1.0.0.0
Description:
Cypress BLE dongle
4 1 P
| Show all -
Befresh I Caonnect I [ Clase ]
k. S

3. Place the 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 37 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 mode. 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 Slider LED device to connect, or click Slider LED and then click Connect.

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

File Tools Help

9- Select Dongle % Configure Master Settings 5 Manage PSMs 6Qisconnect

Master

1 Slider LED 00:20:6F:13: Jublic -59dBm  Connectable undirected

[ start Scan E? Add to Whitelist [[J Update Firmware

Bluetooth Address  Address Type RSSI Advertisement Type Connectec

# Device

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

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

Peer device: Slider LED [00:20:6F:18:23:2C]
Minimum connection interval:  62.50 ms

Maximum connection interval:  65.00 ms

Connection latency: 4

Supervision timeaout: 2000 ms

[ Yes |[ Mo |

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

CySmart
File Tools Help
9' Select Dongle ‘®g Configure Master Settings $¢ Manage PSMs 6 Disconnect

Master| Slider LED [00:20:6F:18:23.2C]

Discover All Attributes | ¢® Pair | [ Enable All Notifications [ Disable All Notifications [[] Read

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 0x0003CAA2-0000-1000-8000-00805F9B0131). 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

Ble Teoh Help
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B 0006 |nasn [ — 1207000424
m.’lm |Wmtml’m Yo
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50008 |nan Caractenisse Daclaration 20A052A feed Vo ]| Wt Voo ~
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5 Prmary Serves Dectarston Faad
- (00T == | Permary Sevicn Dmcloration [ v 5 s000009000100 || [Wae mttrrst rsmorme
] Charnctenste: Declaraton e E
- eDOOD |m :(mlm ||nﬂ-w!‘n‘”g'mmmm= Nty
I indcate
il hers Charsciensue Corfiguson e
| Eharncteristic: Lisar Dmecription

=4 Be0011 |m |P-mmumm |:|D|-:|ssncnnuanm|nn(

B 00012 | 0czt0d | arscsensic Declaration 1A 13:00:31.01:38.5F.80-00.00.8
00013 | OO0 |

e |z | Phace Chacacsasenss Mook eation, I
. n '

12.Modify the Value field of CCCD to '01:00' and click Write Value. This enables the notifications on
the CapSense slider characteristic.

Figure 4-17. Write CCCD to Enable Notifications

Fle Teols Help
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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
E} Primary Service Declaration

- Ba0IC | me2s00 | Prmary Service Declaration 31:01:98:5F-80:00:00:80:00:10
E| Characteristic Declaration
E| 000D 2803 Charactenstic Declaration 10:0E:00:31:01:58:5F-80:00:00
C«<000E| 0003CAAZ00001000800000805FIE0131 &3
Bc00DF (250 Client Characteristic Corfiguratio D1:00
(0010 | 22301 Characteristic Lser Description

14.To disable natifications, modify the Value field of the Client Characteristic Configuration
descriptor to '00:00' and click Write Value.

Figure 4-20. Disable Notifications
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00009 | 02003 Characteristic Declaration 2204000524
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* neooon | a2s02 Ciert Characteristic Configuration Broadcast
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- 3000C [ 200 [ Prmary Senvice Declaration [31:0198:5F20000080 || [ize wibot respanse
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£-0000D | 0:2803 | Charactenstic Dectration [100E:00310198:5F:80] || oty
- (xDO0E | 00D3CAAZ000D1000800D00D5F 980131 FF Indicate
Autherticated signed wtes
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5 G011 [ 200 [ Prmary Senvice Declaration [s1.01.98:5F 20000080 —
E} Characteristic Declaration

£-00012 w2803 | Characterctc Decaration [1a13:0031:0198:5F:80
o m )

Atributes | L2CAP Channels | Connection Details

15.Locate the RGB LED Control characteristic (UUID 0x0003CBB1-0000-1000-8000-
00805F9B0131). Click Read Value to read the existing 4-byte onboard RGB LED color informa-
tion, as shown in Figure 4-21. The four bytes indicate red, green, blue, and the overall brightness,
respectively.
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Figure 4-21. Read RGB LED Control Characteristic Value

El Primary Service Declaration

= 0011 | we2z00 | Primary Service Declaration | 31:01:98:5F:80.00:00:80:00:10
E} Characterstic Declaration

Characteristic Declaration 1A:13:00:31:01:58:5F:20:00:00)

Client Characteristic Configuration
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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 kit is powered from a coin cell and not the USB Vbus, then the color mixing and inten-
sity 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
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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

| CySmart 1

File Tools Help

a‘ Select Dongle ¥ Configure Master Settings “$ Manage PSMs
Master | Slider LED [00:20:6F:18:23.2C] |
Attributes

(® Discover All Attributes | ¢® Pair | [ Enable All Notifications [E) Disable All Notifications [ Read A
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[=H Characteristic Declaration: Appearance
E| (0004 k2803 Charactenistic Declaration o
- (<0005 | Bx2ADT Appearance
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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.

4.2.4.2 CySmart Mobile Application
To verify the CapSense and LED project using the CySmart mobile application (refer CySmart
Mobile App webpage), follow these steps:
1. Plug the desired module on the BLE Pioneer Baseboard.
2. Connect the BLE Pioneer Kit into the computer using the J13 USB connector.

3. Program the kit with the CapSense Slider and LED example project. See Using Example Projects
on page 37 for programming instructions.

4. 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.

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

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

= BLE Devices

Refreshing, Please wait...

Slider LED RSSI:
00:AD:50:18:23:2C -61 dBm
< O o

als. Scroll and select the CapSense icon, as shown in Figure 4-26.

7. When connected, the CySmart mobile application will list the profiles supported by the peripher-
Figure 4-26. CapSense Service Page

= Services

CapSense Slider

CapSense Slider

< O o

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).

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

53



iﬁYPRESS Example Projects

PERFORM

Figure 4-27. CapSense Slider

= CapSense

CapSense Slider

O O

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

Red 0x07
Green 0x00 ¥ CYBERIT-042-BLE PIONICR BASEBOARD

Blue Oxff

Intensity 0x80

< O O

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.
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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
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 characteristic 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.

Figure 4-29. Attributes Configuration in BLE Component for CapSense Proximity

Name: BLE
GeneraI,I Profiles I GAP Settings |* L2CAP Settings |~ Advanced | Builtin 4 b
Add - X |- - Profile: Custom
5 Bl
E|r_’ Custom
E|F_{ S_erver

Generic Access

C) Device Name

Appearance

Peripheral Prefemed Connection Parameters

ac Service Changed
: -4 Client Characteristic Configuration

--45) CapSense
-{C CapSense Proximity

D) Client Characteristic Configuration

Characteristic User Description
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The project consists the following files:

main.c/.h

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

BLEApplications.c/.h

These files contain all the macros and function definitions related to BLE communication and
operation. They include the event callback function definition that is registered with the BLE Com-
ponent startup and used to send BLE-related events from the BLE stack to the application layer
for processing. These files contain a method to send CapSense notifications to the GATT client
device. They update 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.

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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432 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

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

Name / Port Pin Lock
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Figure 4-35 shows the flow chart of code implemented.

Figure 4-35. CapSense Proximity Project Flow Chart
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4.3.4 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.

43.4.1 CySmart Central Emulation Tool

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

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

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

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

Figure 4-36. Connect to BLE Dongle

Select BLE Dongle Target ﬁ

= Supported targets Details
Manufacturer: Cypress Semiconductor
Unsupported targets Product: E};ﬁrgrllzn BLE 4.1 USB
Firmware version: 1201

Hardware version:  1.0.0.0
Description:

Cypress BLE dongle

4 I I

| Show all -

Refresh I Connect ” Close ]

h —

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 37 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 mode. Press SW2 again to restart the advertisement.

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

FEile Tools Help
ﬂ' Select Dongle ®g Configure Master Settings $€ Manage PSMs é Disconnect

Master

§tarl Scan & Connect EAdd to Whitelist n Update Firmware

# Device Bluetooth Address Address Type RSSI 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  Tools Help
9. Select Dongle ®& Configure Master Settings $& Manage PSMs 6 Disconnect

Master

0 Stop Scan‘ £+ Add to Whitelist n Update Firmware

H Device Bluetooth Address  Address Type RSSI Advertisement Type Conine

1 CapSense Proximity 00:20:6F:18:23:2C Public -483 dBm 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
e conecion gtz (UL i

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

o CapSense Proximity
Peer device: [00:AD:50:18:23:2C)

Minimum connection interval:  50.00 ms
Maximum connection interval: 52 50 ms

Connection latency: 4

Supervision timeout : 2000 ms

[ Yes |[ Mo |

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
File Tools Help

ﬂ' Select Dongle ®g Configure Master Settings S Manage PSMs 0 Disconnect
| Mastefl CapSense Prosimity [00:AD:50:18:23.2C] I

Attributes
Discover All Attributes Ig’ Pair | [[3 Enable All Notifications View:
Handle uuiD UUID Description  Value Proper

11.When all the attributes are listed, locate the Client Characteristic Configuration descriptor
(UUID 0x2902) under CapSense Proximity characteristic (UUID 0x0003CAA1-0000-1000-8000-
00805F9B0131). Click Read Value to read the existing CCCD value as shown in Figure 4-41.

Figure 4-41. Read CapSense Proximity CCCD
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[=}- Characteristic Declaration: Peripheral Preferred Connection Parameters Value:
500006 |b2ens [ Charactenstc Declaraton [0207:00:0420 -
- 0007 |&2RD4 ‘ Peripheral Prefemed Connection Parameters ‘
/- Primary Service Declaration: Generic Atrbule -
5 00008 s [ Prmry Service Declaration [01:18 feneric Atb Read Value ¥
5~ Characteritic Declaration” Servica Changed S— p— B
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Broadcast
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. 3
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[=}- Characteristic Declaration
ndicate
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|- Cx000E | D003CAA100001000800000805F 980131
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|1 [ ] v

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
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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

- (e000C 2800

Primary Service Declaration 31:01:59B:5F:80:00:0
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O<00DE 0DO3CAATD0DDTD00S0DDD0BDSFSE013]

Characteristic Declaration

10:0E.00:31:01:9B:5

Cliert Characterstic Configuration

‘- (0010 | (2901

Characterstic User Description

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.
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Figure 4-45. Disconnect from the Device
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16.Press user button (SW2) to wake up from sleep and restart the advertisement for the next

connection.

4.3.4.2 CySmart Mobile Application

To verify the CapSense Proximity project using the CySmart mobile application (refer CySmart
Mobile App webpage), follow these steps:

1.

2
3.
4

o

Place the desired module on BLE Pioneer Baseboard.

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

Plug the BLE Pioneer Kit into the computer, using the J13 USB connector.

. Program the kit with the CapSense proximity example project. Follow steps in Using Example

Projects on page 37 to program the device.
Press the user button (SW2) on the BLE Pioneer Kit to start the advertisement.

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

. The app will automatically search for available peripherals and list them. Select the CapSense

Proximity peripheral, as shown in Figure 4-46.

Figure 4-46. Connect to CapSense Proximity Peripheral

(9]
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= BLE Devices

Refreshing, Please wait...
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8. When connected, the app will list the services supported by the peripherals. Scroll and select the
CapSense Proximity 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

< O O

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.

4.4 BLE Central Mode

44.1 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 a particular Peripheral device is found advertising
before timeout, a connection is made (blue LED always ON). If no such device is found, then the
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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. The project should be programmed on the BLE Dongle
and powered through the USB port of the computer. 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 32 to use the CySmart Central
Emulation Tool.

Figure 4-48. PSoC_4 BLE_Central_IAS TopDesign

BLE User Interface
BLE BLE [ Status_LED
Eaﬂlﬂettl!m}l Status LED provides the connection status

between the Central device and the peripheral
device.
BLE component is configured as Find Me

Locator, which is a Central device with Client role.
User_Button

Lol ]
[T
isr_button

User Button is used to set the Alert level on
Peripheral device after connected over BLE.
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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

Mame I Port Pin Lock

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

Mame ! Port Pin Lock

] v | [~ B
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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. |AS GATT Client Mode Flow Chart
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4.4.4

Figure 4-54 shows the flow chart for the IAS GATT server mode example project.
Figure 4-54. 1AS GATT Server Mode Flow Chart
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1. Connect the BLE Dongle to one of the USB ports on the computer.

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

Example Projects

70



=
=27 CYPRESS

FERFORM Example Projects

2. In the PSoC Creator Workspace Explorer, right-click 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

Waorkspace Explorer = & X | 7 TopDesign.cysch | TopDesign.cysch - Start
53

1] Workspace 'PSoC_4_BLE_Central_IAS' (2 Projects\ E
=+ [Project_"BLE Dongle Peripheral IAS [CVBLL].n' .
|Z]' TopDesign.cysch Set As Active Project
_\,9 BLE_Dongle_Peripheral_IAS.cydwr
| Header Files

ﬂ BLEApplications.h

- i[h] main.h

E}_} Source Files

i--|c] BLEApplications.c

----- 51 main.c

E}--ﬂ Project 'P5oC_4_BLE Central 1AS" [CY8
&' TopDesign.cysch

i} PSeC_4_BLE Central IAS.cydwr
[=+ir Header Files

-] BLEApplications.h

Add 2

Build BLE_Dongle_Peripheral 1AS

Clean BLE_Dongle_Peripheral_IAS

[E [

Clean and Build BLE_Dongle_Peripheral_IAS

Update Components...

I

Copy Ctrl+C

"

Save BLE_Dongle_Peripheral _IAS As

--[n] BLEclienth Remove From Workspace
ﬂ HandleLowPower.h Rename F2
- [h] main.h -
EHE Source Files Unload/Reload Project
--|¢] BLEApplications.c Dependencies...
51 BLEclient.c Build Order...
--|¢] HandleLowPower.c
ﬂ main.c Device Selector...

3. Program the BLE Dongle with the BLE_Dongle Peripheral IAS project described in Using
Example Projects on page 37.

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.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 71



;; CYPRESS Example Projects

PERFORM

4,
5.

Power the BLE Pioneer Kit through USB connector J13.

In the Workspace Explorer, right-click the PSoC_4_BLE_Central_IAS project and select Set As
Active Project, as shown in Figure 4-57.

Figure 4-57. Set Central IAS Project as Active

|\|'|'orkspace Explorer -1 X| _/-'— - TopDesign.cysch
@ "
“Workspace 'PSoC_4_BLE_Central_TAS' (2 Project ""‘|_u
=+P2] Project "BLE Dongle_Peripheral IAS' [CYB , o
1@' TopDesign.cysch l_‘::'|
>[}P BLE_Dongle_Peripheral_TAS.cydwr 8 I:I
E}@ Header Files . O
¢ [n] BLEApplicaticns.h S N
|ﬂ main.h § -,
EHLT Source Files %— |
i|c] BLEApplications.c T
] main.c E 4
EHE‘ @
&' TopDesign.cysch Set As Active Project

4P PSeC_4_BLE Central IAS.cydwr

Add 3

EH Header Files =

-] BLEApplications.h [#% | Build PSoC_4_BLE_Central IAS

0] BLEclienth | Clean PSoC_4_BLE_Central IAS

|E| HandleLowPower.h .

Iﬂ main.h |—£€| Clean and Build P5oC_4_BLE Central_IAS
EHD Seurce Files Update Components..,

-|g] BLEApplications.c !

-8 BLEclient.c 53] Copy Ctrl+C

--|¢] HandleLowPower.c 4| Paste Ctrl+V

~le] main.c Save PSoC_4_BLE_Central_[AS As

Remaove 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 the SW2 button 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 the SW2 button 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

CYBCRIT-04Z-BLE PIOWCCR DASIROARD

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 32.

Eddystone

Project Description

This project demonstrates a BLE beacon based on Google's Eddystone™ protocol on the BLE Pio-
neer Kit. A beacon is a wireless device that broadcasts data (such as temperature) over a periodic
radio signal from a known location. BLE-based beacons use the BLE advertisement packets to
broadcast data. This project demonstrates the following:

m Beacon (non-connectable advertisement)

m Beacon configuration (connectable advertisement)

Google's Eddystone is a protocol that defines BLE advertisement data formats for beacons. In
Eddystone parlance, the advertisement data is called a frame and the advertisement data format is

called a frame type. The protocol supports multiple frame types that may be used individually or in
combinations to create beacons for a variety of applications.
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Figure 4-59. Characteristic Configuration in BLE Component for Eddystone Beacon
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The BLE profile in this project consists of two BLE custom services, Eddystone and Eddystone
Configuration (see Figure 4-59). The project broadcasts one of the following beacon frames in a
non-connectable advertisement packet.

Eddystone-UID frame broadcasts a unique 16-byte Beacon ID composed of a 10-byte
namespace and a 6-byte instance. The Beacon ID may be useful in mapping a device to a record
in external storage. The namespace portion of the ID may be used to group a particular set of
beacons, while the instance ID identifies individual devices in the group. The division of the ID
into namespace and instance components may also be used to optimize BLE scanning strate-
gies, for example, by filtering only on the namespace. More details are available here.

Eddystone-URL frame broadcasts a URL using a compressed encoding format to fit more within
the limited advertisement packet. More details are available here.

Eddystone-TLM frame broadcasts telemetry information about the beacon itself such as battery
voltage, device temperature, and counts of broadcast packets. More details are available here.

The Eddystone Configuration Service consists of nine characteristics as follows.

Lock State — Read returns true if the device is locked.

Lock — Locks the beacon and sets the single-use lock-code.

Unlock — Unlocks the beacon and clears the single-use lock-code.

URI Data — Reads/writes the URI.

URI Flags — Reads/writes the flags.

Advertised Tx Power Levels — Reads/writes the Advertised Power Levels array.

Tx Power Mode — Reads/writes the TX Power Mode.

Beacon Period — The period in milliseconds that an Eddystone-URL packet is transmitted.
Reset — Resets to default values.

More details on the Eddystone Configuration service can be found here.
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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. They contain function definitions for initialization and handling low power mode of the sys-
tem. By default on power-on-reset, the system will do a non-connectable advertisement of URL/

URI and TLM packets. When the SW2 button is pressed, the device will enter connectable mode
and various characteristics can be configured.

Eddystone.c/.h

These files contain the functions required to implement the Eddystone protocol including adver-
tisement packet creation (for UID/URL and TLM), advertisement scheduling, and configuration
read/write. The battery and temperature data are also updated before the TLM packets are con-
structed and advertised.

WatchdogTimer.c/.h

These files contain functions that provide necessary timing for the operation of the system.
Battery.c/.h

These files contain a function that will measure the battery voltage of the kit. This information is
advertised as part of the TLM packets.

Temperature.c/.h

These files contain a function that will measure the die temperature of the PSoC or PRoC device.
An external sensor may be attached to measure ambient temperature. This information is adver-
tised as part of the TLM packets.

The green LED indicates UID/URL packet transmissions, the blue LED indicates TLM packet trans-
missions, and the red LED indicates that the device is in connectable mode. In this mode, when con-
nected, the beacon configuration can be modified.

Two projects demonstrate this functionality on two different devices:

PSoC_4 BLE_ Eddystone works with the PSoC 4 BLE Module
PRoC_BLE_Eddystone works with the PRoC BLE Module
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Figure 4-60. Top Design for PSoC_4 BLE_ Eddystone and PRoC_BLE_Eddystone Project
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4.5.2 Hardware Connection

m Ensure that the correct module is placed on the baseboard corresponding to the project being
used. PSoC_4 BLE_Eddystone works with the PSoC 4 BLE Module. PRoC_BLE_Eddystone

works with the PRoC BLE Module.
m Connect a wire (provided as part of this kit) between VREF (connector J3) and P3.0 (connector

J2) on the baseboard (see Figure 4-61).
Figure 4-61. VREF (J3) and P3.0 (J2) Connectors on BLE Pioneer Kit with PSoC 4 BLE Module

CYDCEIT-042-BLE PIONEER BASEBOARD

The pin assignment for this project is in PSoC_4 BLE Eddystone.cydwr or
PRoC_BLE_Eddystone.cydwr in the Workspace Explorer, as shown in Figure 4-62.
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Figure 4-62. Pin Selection for Eddystone Project
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45.3 Flow Chart
Figure 4-63 shows the flow chart of code implemented.
Figure 4-63. Eddystone Project Flow Chart
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45.4 Verify Output

The project can be verified using an Android smart phone or an iOS device (iPhone or iPad). Before
proceeding further make sure that a beacon application (such as Locate Beacon for Android or
Chrome browser for iOS) and the CySmart app are installed on the smart phone/device. Also make
sure that Bluetooth is turned on in the device, and you have a working internet connection.
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To verify the Eddystone project in iOS, using Chrome for iOS browser, follow these steps. Before you
start, make sure the Chrome browser for iOS is installed in your iOS device and the Chrome widget
is added to the widgets view.

1.
2.
3.

6.

Place the module on the BLE Pioneer Kit, depending on the project chosen.
Power the BLE Pioneer Kit through the USB connector J13.

Program the BLE Pioneer Kit with the Eddystone example project. Follow steps in Using Example
Projects on page 37 to program the device.

After programming successfully, the firmware starts the non-connectable advertisement of UID/
URL and TLM packets. Advertisement of UID/URL packets is indicated by the green LED and
TLM packets is indicated by blue LED on the baseboard.

Pull down the notification area. You should be able to see the link in the notification area as
shown in Figure 4-64 on page 78

Figure 4-64. iOS Notification Shade Showing the Beacon Advertised Web Link

100% -

¢ Mostly clear currently. 79°; the high today was
forecast to be 90°

@ Calendar

@ ch

My app

Tomorrow

You have no events scheduled for tomorrow.

Touching the link will take you to the website.

To verify the Eddystone project in Android devices using the Locate Beacon application, follow these
steps.

1.
2.
3.

Place the module on the BLE Pioneer Kit, depending on the project chosen.
Power the BLE Pioneer Kit through the USB connector J13.

Program the BLE Pioneer Kit with the Eddystone example project. Follow steps in Using Example
Projects on page 37 to program the device.

After programming successfully, the firmware starts the non-connectable advertisement of UID/
URL and TLM packets. Advertisement of UID/URL packets is indicated by the green LED and
TLM packets is indicated by blue LED on the baseboard.

Launch the Locate application on the smart phone/device.
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6. Click the Locate Beacons button to start scanning for beacons (see Figure 4-65).

Figure 4-65. Locate Beacon App Home Screen

@ Radius ©

9

Use your phone to locate beacons around you,
measure distance 1o a beacon, or to calibrate your
beacon.

. Locate Beacons

< O O

Beacon Transmitter

Buy Beacons

7. In the next screen a list of Visible Beacons will be displayed. Click the desired beacon (see
Figure 4-66) to display its status and information (see Figure 4-67).

Figure 4-66. Locate Beacon App Showing Discovered Beacons

Sort by Distance

http/fwww.cypress.com/ (Eddystone URL)
| ID2: M2M: 0

| Mac address: 00:A0:50:0E:1C:30

| distance: 28.32 meters RSSI: -68
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Figure 4-67. Locate Beacon Showing Details about Selected Beacon
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Example Projects

To read and write characteristics (using an Android or iOS device, and CySmart app) of the beacon

follow these steps.

1. Press SW2 on the BLE Pioneer Kit baseboard to start the connectable advertisement. The adver-

tisement state is indicated by the red LED.
2. Launch the CySmart app on your Android smart phone/device.

3. Connect to the CY Eddystone device from the list by clicking on it (see Figure 4-68).
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Figure 4-68. CySmart App Showing the CY Eddystone Beacon
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4. Click the GATT DB menu option (see Figure 4-69).

= Services

Figure 4-69. CySmart Showing GATT DB Option for CY Eddystone Device
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5. Click on Unknown Service (see Figure 4-70) to see all available characteristics.
Figure 4-70. CySmart Showing Unknown Service in GATT DB

390 @139

<

Services

Unknown Service

6. Click on any of the characteristics to read and modify it. For reference on Eddystone Configura-
tion characteristics, refer to the Google Eddystone page. To understand more about the CySmart
app, refer to the CySmart user guide.

7. Disconnect from the device to go back to the beacon mode.

Over-the-Air (OTA) Device Firmware Upgrade and Bluetooth 4.2
Features

Project Description

This project showcases some of the advanced features of the Cypress BLE solution, using the BLE
Pioneer Kit (acting as a Peripheral and GATT Server device) and the CySmart Central Emulation
Tool (acting as a Central and GATT Client device).

Two example projects demonstrate this functionality on two different devices:

m PSoC 4 BLE_OTA works with the CY8CKIT-143A PSoC 4 BLE 256KB Module

m PRoC_BLE_OTA works with the CY5676A PRoC BLE 256KB Module

The CY5677 CySmart BLE 4.2 USB Dongle is required for this project.

The following features are demonstrated:
m Over-the-Air (OTA) device firmware upgrade using BLE as the communication link
m Link Layer Data Length Extension (DLE) in Bluetooth 4.2

m Security implementation in Bluetooth 4.1 and Low Energy (LE) Secure Connection in Bluetooth
4.2
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Over-the-Air (OTA) Device Firmware Upgrade

The project supports firmware upgrade over-the-air using BLE as the communication link. In other
words, a new application can be downloaded to the device over BLE.

The project is designed to support firmware upgrade of both the BLE stack and the BLE application.
Thus, the user can update the BLE functionality such as profile implementation and can also update
the core stack itself. To enable this feature, the workspace is divided into multiple projects:

m Launcher project — responsible for launching either the stack project or the application project. If
the stack project has downloaded a new stack image, the launcher replaces the current stack
image with the new stack image.

m Stack project — holds the BLE stack and a custom service for bootloader. It can download a new
image for either the application or the stack itself.

m Application project — the BLE profile to be run on the device. It reuses the stack from the stack
project to avoid duplication of the BLE stack in flash memaory.

The device runs the application project for normal operation. When required to update the applica-
tion or stack image, the device shall switch to the stack project and download a new image. The
steps required to download a new image are as follows:

1. When downloading a new application image:

Stack project advertises and connects to a Central device.

Central device sends the new application image to the stack project.

Stack project overwrites the original application image with the new application image.
The device resets.

. The new application starts.

2. When downloading a new stack image:

Stack project advertises and connects to a Central device.

Central device sends the new stack image to the stack project.

Stack project overwrites the original application image with the new stack image.
The device resets.

® oo o w

The Launcher project copies the new stack image to overwrite the current stack image.
The device resets.

The new stack project advertises again and connects to a Central device.

Central device sends the new application image to the stack project.

Stack project overwrites the application area with the new application image.

j- The device resets.

k. The new application starts.

S@ "o a0 Ty

This OTA architecture is called the Upgradable Stack OTA Bootloader, because the BLE stack itself
can be upgraded. Refer to AN97060 — PSoC 4 BLE and PRoC BLE - Over-the-Air (OTA) Device
Firmware Upgrade (DFU) Guide for more details.

Link layer Data Length Extension (DLE)

Bluetooth Special Interest Group (SIG) has introduced a new feature called the Link Layer Data
Length Extension in Bluetooth 4.2 specification. This feature increases the maximum packet size at
the Link Layer to 251 bytes. Until Bluetooth 4.1, this was limited to 27 bytes. Due to this upgrade, the
Link Layer can send larger packets in one transmission; this reduces the overhead of sending packet
headers and switching the radio between transmit and receive states.
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In this project, the original application uses Link Layer packet size of 27 bytes and the new applica-
tion upgrades it to 251 bytes.

4.6.1.3 Security implementation in Bluetooth 4.1 and Low Energy (LE) Secure Connection in
Bluetooth 4.2

Bluetooth SIG has introduced another new feature called the Low Energy Secure Connection in
Bluetooh 4.2 specification. This feature improves the security implementation over Bluetooth 4.1, by
using an asymmetrical key-pair mechanism called the Elliptic Curve Diffie-Hellman (ECDH). The
ECDH mechanism has a much higher number of key-pair combinations possible compared to earlier
security mechanisms, which makes brute force attacks exponentially difficult to succeed. In this
example project, the usage of the ECDH mechanism is similar to the earlier security mechanism,
where the user enters a passkey shown on the peer device.

This project implements the Bluetooth 4.1 security with Authenticated Encryption in the original
application. In the new application, Bluetooth 4.2 LE Secure Connection is used.

4.6.2 Project Details

There are a total of four projects in the workspace for this example project:
m Launcher

m Stack

m Original Application

m New Application

By default, the original application is loaded on the device, and then OTA bootloading to the new
application is shown.

The different parts of this example project are explained in the following sections.

46.2.1 GATT Configuration for Application

Both the application projects implement a custom service (called Data Transfer), which includes a
custom characteristic (called Data).

Figure 4-71 shows the GATT configuration for the application projects.

Figure 4-71. GATT Configuration for the application projects
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GATT Configuration for Stack

The Stack project implements a custom service, which is the Bootloader service. This service
includes a custom characteristic, called the Command characteristic. This characteristic receives the
bootloadable image from the Client. It also sends GATT natifications to confirm that the data was
received properly. The GATT configuration is shown in Figure 4-72.

Figure 4-72. GATT Configuration for the Stack Project
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UART Output to PC Console

All the projects in the workspace have UART output to inform the user about the current state of the
device. This includes information about the current project running on the device, and whether the
device is advertising or connected.

Link Layer Data Length Extension (DLE)

DLE can be enabled or disabled simply by changing the BLE component customizer. The original
application project has DLE disabled, while the new application project enables it.

To enable DLE, open the BLE component customizer and navigate to GAP Settings tab. On the
General node, select the appropriate value for Link layer max TX payload size (bytes) and Link
layer max RX payload size (bytes). If these values are more than 27, the DLE feature is enabled.
Figure 4-73 shows the BLE component customizer for DLE.
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Figure 4-73. Data Length Extension in BLE Component Customizer
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Security Implementation

Example Projects

The original application project implements Authenticated Pairing with Encryption, where the device
displays a passkey on the UART output, and the user needs to enter that passkey on CySmart. On
entering the passkey, the connection is encrypted. Then the GATT transactions can happen.

The new application project implements Authenticated LE Secure Connections pairing with Encryp-
tion, which works similar to that of the original application. Again, the device displays a passkey
which the user needs to enter on CySmart. On entering the passkey, the connection is encrypted
and then GATT transactions can happen. However, despite the working being the same, this is more
secure because the ECDH mechanism is used to generate keys.

Figure 4-74 and Figure 4-75 show the security implementation of the original application and the
new application, respectively. The stack project also implements Authenticated LE Secure Connec-
tions pairing with Encryption.
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Figure 4-74. Security Implementation in Original Application
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Figure 4-75. LE Secure Connection in New Application
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Custom Linker Scripts

Custom linker scripts are used by the project to ensure that the application project can reuse the
BLE stack from the stack project. There are two linker scripts — one for ARM-GCC compiler and
another for ARM-MDK compiler. The ARM-GCC linker script is called cmOgcc.ld and the ARM-MDK
linker script is called CmOMdk.scat. These files are located in the LinkerScripts folder of the origi-
nal application and the new application projects. The linker scripts are used in the Build Settings for
these projects. To open Build Settings, click the application project name in the Workspace
Explorer and then go to Project > Build Settings.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 87



— -l «
==/ CYPRESS Example Projects

PERFORM

Refer to AN97060 — PSoC 4 BLE and PRoC BLE - Over-the-Air (OTA) Device Firmware Upgrade
(DFU) Guide more details.

46.2.7 LED and User Switch

The RGB LED on the BLE Pioneer Baseboard is used to indicate the status of the device.

Blinking red LED indicates that the device is advertising in the Original Application project. Similarly,
blinking blue LED indicates a New Application project, and blinking green LED indicates a Stack
project. When the device is connected, the RGB LED is turned off.

The user switch (SW2) on the BLE Pioneer Baseboard is used to switch between the Stack project
and the Application project. When the device is running the Application project, pressing SW2 resets
the device and starts the Stack project instead. When the device is running the Stack project, press-
ing SW2 resets the device and starts the Application project.

46.2.8 Schematic

The schematic for the Launcher, Stack, Original Application, and New Application projects are
shown in the following figures.

Figure 4-76. TopDesign for PSoC_4 BLE_OTA_Launcher Project

Bootloader component in Launcher mode is UART component is used to print the required
responsible for launching the right project - information on a PC console. The UART is
either the Stack project or the Application configured for a baud rate of 115200 bps.
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metadata information. UART
Launcher [EW Tx UART |
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Figure 4-77. TopDesign for PRoC_BLE_OTA_Launcher Project
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Notes:

1. Disable/Enable the components as per your design

2. Drag Pins from the Component Catalog and connect to the components
3. Open cydwr file from the warkspace and connect Fins to the GPIOs

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 88


http://www.cypress.com/documentation/application-notes/an97060-psoc-4-ble-and-proc-ble-over-air-ota-device-firmware-upgrade
http://www.cypress.com/documentation/application-notes/an97060-psoc-4-ble-and-proc-ble-over-air-ota-device-firmware-upgrade

o
=4 Cypriss Example Projects

PERFORM

Figure 4-78. TopDesign for PSoC_4 BLE OTA_Stack Project

BOOTLOADER and
BOOTLOADABLE

BLE

BLE component is used to download the new

Stack and Application images. It also contains Bootloader component is used to load the
the stack which is re-used by the Application new image. Bootloadable component is used
project. to start this project from the Launcher project.
Loader Bootloadable
| Bootioader | | Bootloadable |

LED BLINK UART

UART component prints the information about
the device on a PC console.

LED blinks while the device is advertising UART
in the Stack project. B
PV
P
oviEl
un ey
CoHEl
ool —m150 USER SWITCH
Clock nen s User Switch SW2 on the BLE Pioneer Kit is used
interrupt &1 to switch to a valid Application project.

e~ % 1

-

Figure 4-79. TopDesign for PRoC_BLE_OTA_Stack Project
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Figure 4-80. TopDesign for PSoC 4 BLE Original and New Application Projects
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Figure 4-81. TopDesign for PRoC BLE Original and New Application Projects
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Notes:

1. Disable/Enable the components as per your design
2. Dreg Pins from the Component Catalog and connect to the compenents
3. Open cydwr file from the workspace and connect Pins to the GFIOs
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Hardware Connection
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No specific hardware connections are required for this project because all connection 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_OTA works with the CY8CKIT-143A PSoC 4 BLE 256KB Module.

PRoC_BLE_OTA works with the CY5676A PRoC BLE 256KB Module.

The pin assignment for the PSoC 4 BLE project are in these files:
m PSoC 4 BLE OTA Launcher.cydwr

m PSoC_4 BLE_OTA_Stack.cydwr

m PSoC_4 BLE OTA_Application_Original.cydwr

m PSoC 4 BLE OTA Application_New.cydwr

The pin assignment for the PRoC BLE project are in these files:
m PRoC BLE_OTA_Launcher.cydwr

m PRoC_BLE_OTA_Stack.cydwr

m PRoC_BLE_OTA_Application_Original.cydwr

m PRoC BLE_OTA_ Application_New.cydwr

The UART output has the following configuration:
m Baud rate: 115200 bps

m Data bits: 8

m Stop bits: 1

m Parity: None

Figure 4-82. Pin Selection for BLE OTA Launcher Project
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Figure 4-84. Pin Selection for BLE OTA Original Application Project
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Figure 4-85. Pin Selection for BLE OTA New Application Project
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46.4 Flow Chart

Figure 4-86 shows the flow chart of the Application projects.

Figure 4-86. Flowchart
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4.6.5 Verify Output

The project can be verified using the CySmart Central Emulation Tool and BLE Dongle. First, pro-
gram the project to the device. The following is an example using the PSoC_4 BLE_OTA project.

46.5.1 Build and Program

Follow these steps to build and program the project to the CY8CKIT-143A PSoC 4 BLE 256KB Mod-
ule. Similar steps are applicable for the PRoC_BLE_OTA project.

1. Connect the BLE Pioneer Baseboard to one of the USB ports on the computer.

2. Setthe Build Configuration in PSoC Creator to Release, as shown in Figure 4-87.

Figure 4-87. Build Configuration in the PSoC_4 BLE_OTA project
L PsoC 4 BLE OTA - PsoC Creator 3.3 I

File Edit View Project Build Debug Tools Window Help

ENASHS D] %580 X oo foreese - | o
Workspace Explarer X Output | Notice List,/ Start Page

Bl

3. Build all the projects one by one. For each project, set it as the Active Project, and then build it.
See Figure 4-88 to set a project as the Active Project. Build the projects in the following order. To
build a project, click Build > Build <Project Name>.

a. PSoC 4 BLE_OTA Launcher

b. PSoC 4 BLE_OTA_Stack

c. PSoC_4 BLE_OTA_Application_Original
d. PSoC 4 BLE_OTA Application_New
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Figure 4-88. Setting PSoC_4 BLE_OTA_Launcher as the Active Project
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4. Inthe PSoC Creator Workspace Explorer, right-click the
PSoC_4 BLE_OTA_Application_Original project and select Set As Active Project.

5. Program the BLE Pioneer Kit with the PSoC_4 BLE_OTA_Application_Original project.

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

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

1. On the computer, with the BLE Pioneer Kit connected, open a UART Console emulator such as
TeraTerm or PuTTY, with the Baud Rate = 115200 bps, Data Bits = 8, Parity = None, and Stop
Bit = 1. Connect to the COM port labeled KitProg USB-UART.

2. Connect the CY5677 CySmart BLE 4.2 USB Dongle to one of the USB ports on the computer.

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

4. Press the Reset switch on the BLE Pioneer Kit. The PC console looks as shown in Figure 4-89.
At the same time, the device starts advertising, and the red LED starts blinking.
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Figure 4-89. Console Output - Original Application Advertising

r@ COM34 - PuTTY

5. In the CySmart Central Emulation Tool, click Start Scan to see the list of available BLE Periph-
eral devices.

6. Double-click the PSoC 4 BLE OTA App Original to connect, or click PSoC 4 BLE OTA App
Original and then click Connect. The red LED turns off at this point.

7. Click Discover All Attributes to find all the attributes supported.

8. Click Pair to initiate authentication and encryption procedure. A dialog box will appear on
CySmart tool, asking you to enter a passkey, as shown in Figure 4-90. This passkey is displayed

on the console output, in Figure 4-91. Enter this passkey and click OK.
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Figure 4-90. Entering Passkey on CySmart Central Emulation Tool

Example Projects
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Figure 4-91. Console Output - Passkey Displayed
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9. After the passkey is entered, the connection is authenticated and encrypted. The console output

displays this information, and CySmart also shows that the pairing is complete.

10.Press the SW2 button on the BLE Pioneer Kit to switch to the Stack project. The existing connec-
tion is disconnected and the device resets. The green LED starts blinking now, and the console

output shows that the Stack project is started.
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Figure 4-92. Console Output - Stack Advertising
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11.0n the CySmart Central Emulation Tool, click Start Scan again to see the list of available BLE
Peripheral devices. When the device is listed, click Stop Scan.

12.Click PSoC 4 BLE OTA Bootloader and then click Update Firmware. A dialog box opens which
asks for the type of firmware update to be done. Select Application only update and click Next.

Figure 4-93. Selecting OTA Firmware Update Type in CySmart

Over-the-air (OTA) Firmware Update-

Select firmware update type

Application and stack (combined) update

Application and stack fimware co-exist in the same memory location. Select
this option to update the complete fimware.

Application and stack fimware exist in independent memory locations.

@ Application only update
Select this option to update only the application fimware.

Application and stack update

Application and stack fimware exist in independent memory locations.
Select this option to update both stack and the application fimware.

I I Nex > Il Cancel |

13.Select the file: PSoC_4_BLE_Application_New.cydsn > CortexM0 > ARM_GCC_493 > Release
> PSoC_4 BLE_OTA_Application_New.cyacd.

14.Click Update. Note that the stack project has a 10 second inactivity timeout, in which if an OTA
update is not triggered, the device switches back to the application project. If that happens, you
can again come back to the stack project by pressing SW2.

15.Before the OTA upgrade happens, the connection is authenticated. The stack project displays a

passkey (similar to the application project), which you will need to enter in a dialog box in
CySmart. Enter the same and click OK.
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16.The new application image will be downloaded to the device; when the image is completely

downloaded, the device will reset. At this point, CySmart shows a dialog box to indicate that the
download is complete. Click Close.
17.The new application starts advertising, as shown in Figure 4-94. The blue LED will blink this time.

Figure 4-94. Console Output - New Application Advertising

E# COM34 - PUTTY

18.In the CySmart Central Emulation Tool, click Start Scan again to see the list of available BLE
Peripheral devices.

19.Double-click the PSoC 4 BLE OTA App New to connect, or click PSoC 4 BLE OTA App New
and then click Connect.

20.Click Discover All Attributes to find all the attributes supported.

21.Click Pair to initiate authentication and encryption procedure. Again, a dialog box will appear on
CySmart tool, asking you to enter a passkey. This passkey is displayed on the console output.
Enter this passkey and click OK.

22.After the passkey is entered, the connection is authenticated and encrypted. The console output
displays this information, and CySmart also shows that the pairing is complete.

You can revert to the original application image by pressing the SW2 button on the BLE Pioneer Kit
to switch to the Stack project, and then downloading the original application image.

This project also enables you to update the BLE stack itself. To achieve that, press the SW2 button
on the BLE Pioneer Kit to switch to the stack project. Download the new stack image first from
CySmatrt, followed by the new application image. For more details, refer to AN97060 — PSoC 4 BLE
and PRoC BLE - Over-the-Air (OTA) Device Firmware Upgrade (DFU) Guide.

BLE Dongle and LED Control

Project Description

This firmware supports the CySmart debug tool (refer CySmart Central Emulation Tool) by acting as
the BLE host emulator. This is the default firmware that comes in the BLE Dongle shipped with the

kit.
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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 41.

The device will scan for the Peripheral, which acts 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
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 4-95. Top Design for BLE_Dongle_CySmart Project
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3. Open cydwr file from the workspace and connect Pins 1o the GFIOs

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 4-96.
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Figure 4-96. Pin Selection for BLE Dongle Project
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4.7.3 Flow Chart
Figure 4-97. Flow Chart for BLE_Dongle_CySmart Project
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Verify Output

This project will be used when the CySmart Central Emulation Tool is invoked for testing other
example projects. In addition, the LED control operation 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 41.

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

4. Program the BLE Dongle with the BLE_Dongle_CySmart project. See Using Example Projects
on page 37 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 a Host Controller
Interface (HCI) with a two-wire UART as the communication protocol.

The 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 on a pro-
duction line. The environment consists of the DUT and a tester. The tester has two parts; the upper
tester sends commands through the HCI and the lower tester performs the corresponding action
over the RF link. The tester compares the command sent over the HCI and the response received
over RF, and provides a result of the performance.

Figure 4-98. Direct Test Mode (DTM) Setup

HCI/UART

The BLE Component allows configuring the device in DTM by enabling the HCI. The appropriate
responses to commands from the tester are performed by the BLE protocol stack and does not
involve separate application handling. The only task required are to start the BLE Component and
call the API to process the events.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 102


https://developer.bluetooth.org/TechnologyOverview/Pages/core-specification.aspx

=7 CyprEss

PERFORM

Example Projects

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 the Pins tab. The
only options to be configured for HCI mode are the baud rate and the pins for communication with
the tester.

Figure 4-99. HCI Mode in BLE Component
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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 the
KitProg on the PSoC 5LP of the BLE Pioneer kit. In such a case, the UART pins on the PSoC 4 BLE/
PRoC BLE should be assigned to P1_4 and P1_5. These pins are hardwired to pins on the PSoC
5LP which allows USB-UART data communication between the PC-based software and the BLE
device.

For external BLE testers, the serial communication is mostly over RS232. To test with that type of
system, an external RS232 voltage translator is required, such as Digilent's PmodRS232. This
translator will modify the signal levels 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
header J5 can be used to connect to the RS232 translator.
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Figure 4-100. J5 Header to Interface RS232 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 an 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 PC-based software that communicates with HCI over a 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 on the computer. 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
TX 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.
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Table 4-2. UART Pin Assignment for RS232 Voltage Translator

UART Pins Pin Assigned
RX PO_0
TX PO 1
RTS PO_2
CTS PO 3

4.8.3 Verify Output
1. Connect the BLE Pioneer Kit through the USB connector J13.

Example Projects

2. 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 37. Programming should complete successfully.
3. Connect the serial link, UART, or RS232 to the tester.

4. On the software tool for tester, configure the UART communication with the correct COM port and

baud rate, as set in the BLE Component.

5. Start the test. The tool will generate the report after the end of the test. This depends on the tes-
ter/tool being used.

4.9 Migrating Example Projects from 128KB Flash Devices to 256KB
Flash Devices

All the example projects, except for the OTA project, are designed to support devices with 128KB
flash by default. However, these example projects can also be migrated to work on devices with

256KB flash.

The following table shows the default device used for the example projects provided with the BLE
Pioneer Kit, along with the device that should be used for 256KB flash versions. The modules and
dongles corresponding to these devices are listed in BLE Modules and BLE Dongles Compatible

with the BLE Pioneer Kit chapter on page 149.
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Table 4-3. Device Selector for BLE Pioneer Kit Projects

Example Projects

Project

Default Device

Bluetooth 4.1 and
256KB Flash Version

Bluetooth 4.2 and
256KB Flash Version

PSoC_4 BLE_CapSense_Slider LED [CY8C4247LQI-BL483

CY8C4248LQI-BL483

CY8C4248LQI-BL583

PSoC_4_BLE_CapSense_Proximity

CY8C4247LQI-BL483

CY8C4248LQI-BL483

CY8C4248LQI-BL583

PSoC 4 BLE_ Central IAS

CY8C4247LQI-BL483

CY8C4248LQI-BL483

CY8C4248LQI-BL583

PSoC_4 BLE_Eddystone

CY8C4247LQI-BL483

CY8C4248LQI-BL483

CY8C4248LQI-BL583

PSoC_4 BLE_OTA

CY8C4248LQI-BL583

CY8C4248LQI-BL583

PSoC_4_BLE_DTM

CY8C4247LQI-BL483

CY8C4248LQI-BL483

CY8C4248LQI-BL583

PRoC_BLE_CapSense_Slider LED
PRoC_BLE_CapSense_Proximity
PRoC_BLE_Central_IAS
PRoC_BLE_Eddystone
PRoC_BLE_OTA

PRoC_BLE_DTM
BLE_Dongle_Peripheral_IAS
BLE_Dongle_CySmart

CYBL10563-56LQXI
CYBL10563-56LQXI
CYBL10563-56LQXI |[CYBL10573-56LQXI
CYBL10563-56LQXI |(CYBL10573-56LQXI
CYBL11573-56LQXI |-
CYBL10563-56LQXI |(CYBL10573-56LQXI
CYBL10162-56LQXI |-
CYBL10162-56LQXI |-

CYBL10573-56LQXI
CYBL10573-56LQXI

CYBL11573-56LQXI
CYBL11573-56LQXI
CYBL11573-56LQXI
CYBL11573-56LQXI
CYBL11573-56LQXI
CYBL11573-56LQXI
CYBL11573-56LQXI
CYBL11573-56LQXI

As an example, the CapSense Slider and LED example project for PSoC 4 BLE supports
CY8C4247LQI-BL483 as the default device. Its migration to the CY8C4248LQI-BL583 device is
shown here:

1. Open the project in PSoC Creator, and navigate to the Workspace Explorer. Right-click the proj-
ect name and choose Device Selector.

Figure 4-101. Migration Device Selection
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2. The Select Device dialog appears. Select the required device and click OK.
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Figure 4-102. Select Device Dialog Box
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CYEC424BLOI1-BL493 ARM CMO | PSeC 4200 BLE 56-0QFN | 48| 256( 32 38| ¥ w/Gestures gf Qf 4
CYB8C4248LQ0-BL543 ARM CMO | PSeC 4200 BLE 56-QFN | 48| 256( 32 38 = gf - 4
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3. The project now supports the CY8C4248LQI-BL583 device. Build and program the project to the
new device using the steps in the section Programming using PSoC Creator on page 29.
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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.

The schematic and board layouts are available at the following location:
<Install_Directory>\Cypress\CY8CKIT-042-BLE Kit\<version>\Hardware.

51 BLE Pioneer Baseboard

5.1.1 PSoC 5LP

An onboard PSoC 5LP contains the KitProg, which is used to program and debug the BLE device.
The PSoC 5LP connects to the USB port of the computer 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,
memory, analog, and digital peripheral functions in a single chip. The CY8C58LPxx family offers a
modern method of signal acquisition, signal processing, and control with high accuracy, high
bandwidth, and high flexibility. 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 124 for more details.

5.1.2 Power System
The power supply system on the BLE Pioneer Baseboard is versatile, allowing the input supply to
come from the following sources:
m 5-V power from the onboard USB connector
m 5-Vto 12-V VIN power from the Arduino power header (J1)
m 3-V from the 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

D1
4
™
VBuS D2 Ut D3
EN_CTRL
i c i ey oo 4 vADJ X VDD
VIN D4 VCcC 2 vee c
¥ Lot 3
Ol e GND

BA0OBCOWFP-E2

vce

R10
10K

EN_CTRIpHEN CTRL

TABLE: LDO PIN FUNCTIONS TABLE: VOLTAGE SELECTION JUMPER SETTINGS
Pin No.| Symbol Function JUMPER SETTING O/P VOLTAGE
1 CTL Output Voltage ON / OFF control SHORT 2 & 3 5v
2 vCceC Power supply voltage input SHORT 1 & 2 3.3V
3 N.C. Unconnected terminal REMOVE JUMPER 1.9v
4 ouT Voltage output
TP4 PS5 TP6

5 o] Output voltage regulation terminal BLACK BLACK BLACK

NO LOAD NO LOAD
6 GND Ground

GND Test Points

5 (

ﬂl. ED2

o}

Pz,

2 (Wi 1
o
25 ]

- Ls{R10
Ja .

‘pas P27 kGiE. 85 - f Lﬂ' |
- bk
= |~—, 08 ' & "L PROG RS |
‘ i SR
-

= o b1
W D2 g 0 .
} Y o 1
L a2 I Al B 3. § |
| 18y 188 TACS : ok ‘
: i i : L § Y
_f_v_iLl . ol I f g i n;fu?l‘h'
P00 Pog | e 34 - ' HH '- [tLe e
PSoC 8P ! Hi: 4
N ) | 1 - W2 P27
34 | Pl TR N = | Ve 7 - : = i ::'
1

CYBCKIT-042-BLE PIONEER BASEBOARD -

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 considers 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.

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 109



;; CYPRESS Hardware

PERFORM

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

5121 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

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 component 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
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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 an onboard GND pin. 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 the 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 an 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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5.1.3 Programming Interface

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
514 Expansion Connectors

5.1.4.1 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 1/0O pins for SAR ADC, comparator, and opamp. The J3
header is primarily a digital port that contains I/0 pins for PWM, 1°C, SPI, and analog reference. The
J4 header is also a digital port that contains 1/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 137 for the header part number.
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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.

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 4BLE 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 I/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 137 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 computer 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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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 126). 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

R12 ZERO
P16 NOLOAD, SHIELD
R13 ZERO
MDA

5.1.6 CapSense Circuit
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5.1.6.2 Proximity Header

The BLE Pioneer Baseboard contains a header (J14) for CapSense proximity wire connection (see

Figure 5-14).

Shield Setting

CYBCRIT-042-BLE PIOMECR BASEBOARD
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Figure 5-14. Schematics and Board Highlight of Proximity Header

J14
P2 0 R1 RO

1x1 RECP

Proximity Header

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 buttons connect to ground on acti-

vation (active low).
Figure 5-17. Schematics and Board Highlight of Reset Button and User Button
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5.1.9

Hardware

Cypress Ferroelectric RAM (F-RAM)

The BLE Pioneer Baseboard contains the FM24V10-G F-RAM device (see Figure 5-18), which can
be accessed through I2C lines P5[0] and P5[1] of the PSoC 4 BLE/PRoC BLE Module. The F-RAM is
1-Mbit (128KB) 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 2V and 3.6 V. To prevent the application of 5V 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-IC bridges (see
Figure 5-19). The pull-up resistors on the 1°C bus are enabled when the protocol is selected from the
user interface (such as 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 34 and USB-I2C Bridge on page 35 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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5.1.11 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 Baseboard on page 147.
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5.2 Module Board

521 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.

See BLE Modules and BLE Dongles Compatible with the BLE Pioneer Kit on page 149 for details.
Figure 5-21. Schematics and Board Highlight of Module Headers for BLE Pins
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5.2.2

5.2.3

Hardware

Module Power Connections

The module has three power domains: VDDD, VDDA, and VDDR. The VDDD connection supplies
power for digital device operation, VDDA supplies power for analog device operation, and VDDR
connection supplies power for the device radio. By default, these domains are shorted using a
330-ohm, 100-MHz ferrite bead. The domains are shorted for standalone usage scenarios of mod-
ule, such as programming the module using MiniProg 3 or using the module as a standalone data
acquisition unit.

It is recommended to place the ferrite bead between the supply to avoid ripple between VDDR and
the other two domains. If the supply ripple is less that 100 mV, these can be changed to a zero-ohm
resistor.

Figure 5-22. Schematics and Board Highlight of Ferrite Bead and Power Pin
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Module Headers (20-Pin and 24-Pin Headers)

The PSoC 4 BLE and PRoC BLE Modules connect to the BLE Pioneer Baseboard using two (20-pin
and 24-pin) module headers (Figure 5-23). All GPIOs and power domains are brought out to these
headers. These headers are the counterparts of the connectors in Expansion Connectors on
page 115.
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Figure 5-23. Schematics and Board Highlight of Headers
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5.24 Wiggle Antenna

Both the modules use the wiggle antenna. Refer to the Antenna Design Guide (AN91445) for details
Figure 5-24. Board Highlight of Wiggle Antenna
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5.2.5 Antenna Matching Network

An Antenna Matching Network is required between the BLE device and the antenna to achieve opti-
mum performance (Figure 5-25). The matching network has four main tasks:

Transform the balanced output of the radio to an unbalanced connection to the antenna (balun).
Transform the output impedance of the radio to a 50-ohm antenna.

Suppress harmonics to a level below the regulations level in TX mode.

Suppress the local oscillator (LO) leakage in RX mode.

Figure 5-25. Schematics and Board Highlight of Antenna Matching Network and Antenna
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5.2.6 BLE

Passives

Hardware

Module boards include a 24-MHz crystal and a 32-kHz crystal, the CMOD and shield (CTANK) cir-
cuit for CapSense, a SAR bypass capacitor, and adequate decoupling capacitors for all the power
domains, as shown in Figure 5-26.

Figure 5-26. Schematics and Board Highlight — External Crystal, CMOD, CTANK, Decaps, Jumpers
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600-60196-01 REVO4

Model : -
CCID:WAP-CYBCKIT-14

5.2.7 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 126 for schematics of PRoC BLE pins.

See Wiggle Antenna on page 129 for schematics of wiggle antenna.

See Antenna Matching Network on page 130 for schematics of antenna matching network.
See BLE Pioneer Baseboard LEDs on page 120 for schematics of power and status LED.
See Push-Buttons on page 122 for schematics of push-buttons.

Figure 5-27. 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 5-28.
Figure 5-28. Power Supply Block Diagram With Protection Circuits

Headers

usB

PSoC5LP

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 the BLE Dongle connects to the USB port of a computer through a USB Type-A plug
(Figure 5-29). 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 5-29. 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 5-30). It is also used to
show the bind status.

Figure 5-30. Schematics and Board Highlight of User LED

R7 LED1
BLE STATUS 2 aZall]

820 ohm Status LED Blue

CYB8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 134



6. Advanced Topics

PERFORM

This chapter describes the functionality of the FM24V10 F-RAM in the BLE Pioneer Kit.

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 1°C communication interface for data access. It is hardwired to the 1°C
lines (P5_0 and P5_1). 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 the 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
setting 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 64KB 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
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1o |1 A2 | A1 |A16 |R/W
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6.1.2 Write/Read Operation

The device 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.

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.
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A.l Bill of Materials (BOM)
Al.l BLE Pioneer Baseboard
Iltem| Qty. Reference Value Description Manufacturer Manufacturer Part No.
PCB, 106.22 mm x 53.34
mm, High Tg, ENIG finish, 4
1 ) layer, Color = RED, Silk = Cypress
WHITE.
CR2032 Bat- |HOLDER COIN CELL
2 ! BT1 tery Holder CR2032 EJECT MPD BA2032
0,
3 1 C1 1.0 uF Sé\lF()) TANT 1UF 35V 10% AVX Corporation TAJB105K035RNJ
0,
4 1 Cc2 4.7 uF S;lF())TANT 4.7UF 20V 10% AVX Corporation TAJB475K020RNJ
CAP 10000PF 16V .
5 1 C3 0.01 uFd CERAMIC 0402 SMD TDK Corporation C1005X7R1C103K050BA
0,
6 1 C4 100 uFd CAP CER 100UF 6.3V 20% TDK Corporation C3225X5R0J107M250AC
X5R 1210
C5,C8,C9,C10,C1
2,C14,Cc17,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 Cc29 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 MBRO0520L 20V SOD-123 ductor MBR0520L
1 |3 D6,D7,D8 ESD diode SUPPRESSOR ESD 5VDC Bourns Inc. CGO0603MLC-05LE
0603 SMD
12 |1 D9 3.9V Zener DIODE ZENER 3.9V 500MW Diodes Inc BZT52C3V9-7-F
SOD12
13 |1 D11 2.7V Zener DIODE ZENER 2.7V 500MW ON Semiconductor |IMMSZ4682T1G
SOD123
PTC RESETTABLE .50A
14 |1 F1 FUSE 15V 1812 Bourns MF-MSMF050-2
CONN HEADER FEMALE |Protectron Electro-
15 |2 J1, 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
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Item| Qty. Reference Value Description Manufacturer Manufacturer Part No.
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
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
o5 |1 LED1 Power LED LED 595NM AMB DIFF 0805 Avago Technolo- HSMA-C170
Amber SMD gies
26 |1 |LED2 Staus LED - |LED GREEN CLEAR 0805 | i 06 Miniature  |CMD17-21VGC/TRS
Green SMD
LED RED/GREEN/BLUE CLV1A-FKB-
27 (1 |LEDs RGBLED PLCC4 SMD Cree, Inc. CJIMI1F1BB7R4S3
330OHM @ |FERRITE CHIP 330 OHM
28 |3 L1,L2,L3 100MHz 0805 Murata BLM21PG331SN1D
29 |3 Q2,Q4,Q6 PMOS l\SﬂooszSET P-CH 30V 2.2A ON Semiconductor |INTR4171PT1G
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 1% .
0, - -
34 |1 R3 14.7K 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-3GEYOROOQV
R54,R55,R56
RES 15K OHM 1/10W 1% .
39 |2 R8,R58 15K 0603 SMD Panasonic - ECG |ERJ-3EKF1502V
0, -
20 |2 RO,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 SI\E/ISIS 0.0 OHM 1/8W 0805 Panasonic-ECG ERJ-6GEYORO0OV
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0603 SMD

Item| Qty. Reference Value Description Manufacturer Manufacturer Part No.
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
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,SwW2 BUTTON NO 0.05A 12V Panasonic - ECG |EVQ-PE105K
51 |1 TP5 BLACK TES.T POINT PC MINI Keystone Electron- 5001
.040"D Black ics
52 |2 TVS1,TVS2 5V 350W ;;/38 UNIDIR 350W 5V SOD- 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 PSoC5LP USB debug channel and yp CY8C5868LTI-LP039
ST ductor
USB-Serial interface
55 |1 U3 F-RAM F-RAM 1-Mbit (128K X 8) Cypress Semicon- FM24V10-G
12C interface ductor
56 |1 u4 DUAL PMOS MOSFET 2P-CH 20V 430MA ON Semiconductor [NTZD3152PT1G
SOT-563
Install on Bottom of PCB As per the Silk Screen in the Corners
57 |a N/A N/A BUMPER CYLIN 0.375" DIA 3M SIB1AA
BLK
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-
9 1 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 C22 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 JUMP TE Connectivity 1623094-1
0603
0,R51
0,
64 |1 R21 4.7K RES 4.7K OHM 1/10W 5% Panasonic - ECG |ERJ-3GEYJ472V
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Item| Qty. Reference Value Description Manufacturer Manufacturer Part No.
65 |2 J7,J6 Z?A'\gl' KEYED (S:OOI\/’I\:T ||(_|EE\'(A|IED[I)EZ|\:J|-([)) PIN Samtec FTSH-105-01-L-DV-K

66 |1 |39 2 PIN HDR gggs'\'_T,,Eé‘gEg FEMALE 23:[',?.‘3 r(fsonnecmr PPPC021LFBN-RC

67 |2 TP4,TP5 BLACK ;Ei_}FEITDOIIBT;éi HOLE 65 :Zzystone Electron- 5001

63 |3 TP1TP2,TP3 RED ;EiIElTjog\ngfs HOLE 65 :ézystone Electron- 5000

69 |2 R44,R12 ZERO EI\E/ISIS 0.0 OHM 1/8W 0805 Panasonic-ECG ERJ-6GEYOROOV

70 |1 |92 3x2 RECPT c‘iogy SEADER FMAL oPS 23::‘:‘; fsonnecmr PPPCO32LFBN-RC

71 |1 |35 6X1 RECP RA g/aNgOFL%MALE 6POS 100 gg::‘:z rffsonnecmr PPPCO61LGBN-RC
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A.l.2 Module
Al21 CY5671 PRoC BLE Module
Iltem|Qty.| Reference Value Description Manufacturer Manufacturer Part No.
1 1 1600-60196-01 |- PROC BLE Module printed cir- |Cypress qualified ven- 600-60196-01 Rev03
cuit board dor
Samsung Electro-
C1,C3,C5,C7,C9 CAP .1UF 16V CERAMIC Y5V : .
2 8 C11,C16,C18 0.1uF 0402 mgchamcs America, |CLO5F104ZO5NNNC
C2,C4,C6,C8,C1
3 10 |0,C12,C15,C17, [1.0 uF CAP CERAMIC 1.0UF 25V TDK Corporation C1608X5R1E105K080AC
X5R 0603 10%
C19,C20
0,
4 1 |C21 2200 pF ﬁég S:SEOE 2200PF 50V 5% Murata Electronics GRM2165C1H222JA01D
0,
5 1 |C22 10000 pF ﬁég (?SEOE 10000PF 50V 5% Murata Electronics GRM2195C1H103JA01D
0,
6 1 |C23 36 pF OCL'&)F;CER 36PF 50V 5% NPO Murata Electronics GRM1555C1H360JA01D
0,
7 1 |C24 18 pF SLQ)F;CER 18PF 50V 1% NPO Murata Electronics GRM1555C1H180FA01D
8 1 lc1a 1.5 pF CAP CER 1.5PF 50V NPO Johanson Technology 500R07S1R5BVAT
0402 Inc
9 1 J1 Header 24 iogEEEADR FMALE 24POS Sullins Connector SFH11-PBPC-D12-ST-BK
10 |1 J2 Header 20 iOSEEEADR FMALE 20POS Sullins Connector SFH11-PBPC-D10-ST-BK
n |1 |u 6.8nH  |CER INDUCTOR 6.8NH 0402 frfchanson Technology |} o7cengaveT
330 Ohm )
12 |3 [L2,L3,L4 @100MHz FERRITE CHIP 330 OHM 0805|Murata Electronics BLM21PG331SN1D
13 |1 |u PROC BLE |56 QFN PRoC BLE t?r'press Semiconduc- | ) 10563-56LQXI
14 |1 |Y1 32.768kHz gleDSTAL 32.768KHZ 12.5PF ECS Inc ECS-.327-12.5-34B
15 |1 |Y2 24MHz g'\RAYDSTAL 24.000 MHZz 8PF ECS Inc ECS-240-8-36CKM
LBL, PCA Label, Vendor Code,
16 |1 |BL i Datecode, Serial Number 121- |Cypress qualified ven- |
60160-01 Rev 04 (YYWWV-  |dor
VXXXXX)
No Load components
17 11 lcis 1.2 pF CAP CER 1.2PF 50V NPO Johanson Technology 500R07S1R2BVAT
0402 Inc
CAP CER 100PF 50V 10%
18 |1 |[C25 100pF X7R 0603 Kemet C0603C101K5RACTU
19 R1 Zero Ohm |RES 0.0 OHM 1/8W 0605 SMD|TE Connectivity 1623094-1
20 |1 |R2 Rbleed No Load - -
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Iltem|Qty.| Reference Value Description Manufacturer Manufacturer Part No.
RES 4.7K OHM 1/10W 5% .
21 |1 |R3 4.7K 0603 SMD Panasonic - ECG ERJ-3GEYJ472V
22 (1 |33 4 HEADER CONN HEADER 4POS .100 R/ FCI 68016-204HLF
A 15AU
TP1,TP2,TP3,T TEST POINT 43 HOLE 65 .
23 |4 P4 RED PLATED RED Keystone Electronics [5000
TEST POINT 43 HOLE 65 .
24 |1 |TPS BLACK PLATED BLACK Keystone Electronics [5001
A.l1.2.2 CYB8CKIT-142 PSoC 4 BLE Module
Item| Qty. Reference Value Description Manufacturer Manufacturer Part No.
1 1 1600-60195-01 ) P_So(_: 4 BLE Module printed |Cypress qualified 600-60195-01 Rev03
circuit board vendor
Samsung Electro-
C1,C3,C5,C7,C9,C CAP .1UF 16V CERAMIC Y5V . .
2 8 11,C16.C18 0.1 uF 0402 mgchamcs America, |CLO5F104ZO5NNNC
C2,C4,C6,C8,C10,
3 10 (C12,C15,C17,C19,|1.0 uF CAP CERAMIC 1.0UF 25V TDK Corporation C1608X5R1E105K080AC
c20 X5R 0603 10%
0,
4 1 |(C21 2200 pF CAP CER 2200PF 50V 5% Murata Electronics |GRM2165C1H222JA01D
NPO 0805
0,
5 1 |C22 10000 pF CAP CER 10000PF 50V 5% Murata Electronics |GRM2195C1H103JA01D
NPO 0805
0,
6 1 |(C23 36 pF gfg; CER 36PF 50V 5% NPO Murata Electronics |GRM1555C1H360JA01D
0,
7 1 |C24 18 pF gfg; CER 18PF 50V 1% NPO Murata Electronics |GRM1555C1H180FA01D
8 1 lc1a 1.5 pF CAP CER 1.5PF 50V NPO Johanson Technol- 500R07S1R5BVAT
0402 ogy Inc
CONN HEADR FMALE .
9 1 Ji Header 24 24POS 1" DL AU Sullins Connector SFH11-PBPC-D12-ST-BK
CONN HEADR FMALE .
10 |1 J2 Header 20 20POS 1" DL AU Sullins Connector SFH11-PBPC-D10-ST-BK
1 1 |u 6.8nH CER INDUCTOR 6.8NH 0402 ‘;‘536}220” Technol- ) 57censaveT
330 Ohm |FERRITE CHIP 330 OHM .
12 |3 |L2,L3,L4 @100 MHz [0805 Murata Electronics |BLM21PG331SN1D
13 |1 |u1 ESOC 4Bl |56 OFN PSOC 4 BLE dcgftroerss Semicon- | ~v6¢42471.Q1-BLAS3
14 |1 Y1 32.768KHz ESESTAL 32.768KHZ 12.5PF ECS Inc ECS-.327-12.5-34B
15 |1 |Y2 24MHz gl\F%STAL 24.000 MHZ 8PF ECS Inc ECS-240-8-36CKM
LBL, PCA Label, Vendor
16 |1 ILBL ) Code, Datecode, Serial Num- |Cypress qualified i
ber 121-60159-01 Rev 04 vendor
(YYWWVVXXXXX)
No Load components
17 |1 lcis 1.2 pF CAP CER 1.2PF 50V NPO Johanson Technol- 500R07S1R2BVAT
0402 ogy Inc
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Iltem|Qty. Reference Value Description Manufacturer Manufacturer Part No.
18 |1 |C25 100pF §¢§ 56%3 100PF 50V 10% Kemet CO0603C101K5RACTU
19 |1 |[R1 Zero Ohm ggoio.o OHM 1/10W JUMP TE Connectivity 1623094-1

20 |1 [R2 Rbleed No Load - -

21 |1 |R3 4.7K (F;gos:;é:AIEOHM 1/10W 5% Panasonic - ECG ERJ-3GEYJ472V

22 |11 |J3 4 HEADER gg\Nll\éEEADER 4P0OS 100 FCI 68016-204HLF

23 |4 |TP1,TP2,TP3,TP4 |RED ;EEIETDOI;I\IIE-II—D% HOLE 65 Keystone Electronics |5000

24 |1 |TP5 BLACK ;EEIETDOI;TLS::; HOLE 65 Keystone Electronics |5001
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A.1.3 BLE Dongle
Item | Qty. Reference Value Description Manufacturer Manufacturer Part No.
PCB, 60 mm x 30 mm,
i } i High Tg, ENIG finish, 2 | Cypress qualified i i
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 ukd 25V X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
33,C34,C40
CAP CER 1.2PF 50V Johanson Technology
4 1 C19 1.2 pFd NPO 0402 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
NPO 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 5.1 nH CER INDUCTOR 5.1NH | Johanson Technology L-07C5N1SV6T
0402 Inc
Zero RES 0.0 OHM 1/8W .
16 |2 R8,R11 ohm 0805 SMD Panasonic-ECG ERJ-6GEYOROOV
RES 820 OHM 1/10W .
17 |1 R7 820 ohm 5% 0603 SMD Panasonic - ECG ERJ-3GEYJ821V
0,
18 (2 R22,R25 820 ohm RES 820 OHM 1/8W 5% Panasonic - ECG ERJ-6GEYJ821V
0805 SMD
RES 2.2K OHM 1/10W .
19 |2 R9,R10 2.2K 50 0603 SMD Panasonic - ECG ERJ-3GEYJ222V
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
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Item | Qty. Reference Value Description Manufacturer Manufacturer Part No.
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
SW RA 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 |ua PROC | hje Radio on Chip, Cypress Semiconduc- | g, 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 |u3 PSOC | ble System on Chip, Cypress Semiconduc- | g 5868 TI-L PO39
5LP tor
68QFN
32.768K | CRYSTAL 32.768KHZ
30 1 Y1l Hyz 12 5PE 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, Vendor
Code, Datecode, Serial Cvoress qualified
32 (1 |NA N/A Number 121-60161-01 Vé’rﬁ’ e q -
Rev 03 (YYWWV-
VXXXXX); Only barcode
No load components
CAP CER 1.2PF 50V Johanson Technology
33 1 Cc20 1.2 pF NP0 0402 Inc 500R07S1R2BVAT
CAP CER 100PF 50V
34 1 Cc21 100pF 10% X7R 0603 Kemet C0603C101K5RACTU
CAP .1UF 16V .
35 1 C37 0.1 uFd CERAMIC Y5V 0402 TDK Corporation C1005X5R1A104K050BA
CAP CERAMIC 1.0UF .
36 1 c27 1.0 uFd 25\ 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 Noload |No load - -
P13,TP14,TP15
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A.2

KitProg Status LED States

User Indication

Scenario

Action Required by user

LED blinks fast:
Frequency = 4.00 Hz

LED starts blinking at power up,
if bootloadable file is corrupt.

Bootload the KitProg.cyacd file: In PSoC Programmer, connect to
the kit, open the Utilities tab, and press the Upgrade Firmware
button.

LED blinks slow:
Frequency = 0.67 Hz

Entered Bootloader mode by
holding the Reset button of the
BLE Pioneer Kit/BLE Dongle
during kit power up.

Release the Reset button and replug power if you entered this
mode by mistake. If the mode entry was intentional, bootload the
new .cyacd file using the Bootloader Host tool shipped with PSoC
Creator.

LED blinks very fast:
Frequency = 15.0 Hz

SWD operation is in progress.
Any I2C traffic.

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

In PSoC Programmer, watch the log window for status messages
for SWD operations. In the Bridge Control Panel, the LED blinks

on 12C command requests. In Bridge Control Panel or any other
serial port terminal program, distinguish the kit's COM port num-
ber by the blinking LED when the port is connected or discon-
nected.

USB enumeration successful.

The kit functions can be used by PSoC Creator, PSoC Program-

LED is ON. Kitis in the idle state waiting for mer, Bridge Control Panel, and any serial port terminal program.
commands.
This means that the USB enumeration was unsuccessful. This
LED is OFF. Power LED is ON. 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.3

Adding BLE Module-Compatible Headers on Your Baseboard

The baseboard should have a 20-pin header and a 24-pin header. Dimension of these connectors

are given here.

Figure A-1. Connectors on BLE Pioneer Kit Baseboard

These headers are available for purchase from Digikey.

Description Manufacturer

Manufacturer Part
Number

Digikey Part Number

CONN HEADER 2.54MM |Sullins Connector

SBH11-PBPC-D12-ST-BK

SBH11-PBPC-D12-ST-BK-

24P0OS GOLD Solutions ND
CONN HEADER 2.54MM |Sullins Connector
20POS GOLD Solutions SBH11-PBPC-D10-ST-BK|S9172-ND
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Programming BLE Modules via MiniProg3

If the BLE Modules are to be used without the BLE Pioneer Baseboard, they can be programmed
using MiniProg3. The J2 header has five adjacent pins — VDDD, GND, XRES, PO[7], and PO[6].

These pins can be used to program the BLE Module using MiniProg3.

Figure A-2. Programming a BLE Module via MiniProg3

Follow these steps to program the module:

1. Connect the MiniProg3 to the J2 connector, with the VDD of the MiniProg3 aligned to the VDDD

on the module.

2. Click Start > All Programs > Cypress > PSoC Programmer <version> > PSoC Programmer

<version>.

Open the desired .hex file in PSoC Programmer.

On the Programmer tab, set the Programming Mode to Reset.
Set AutoDetection to On.

Set Programmer Characteristics > Protocol to SWD.

Set Programmer Characteristics > Voltage to the desired value.

© © Nk~ W

Click the Program icon below the menu bar to program the module.

Click the Toggle Power icon below the menu bar to power the module.
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BLE Modules and BLE Dongles Compatible with the BLE Pioneer

Kit

Different BLE modules and BLE dongles can work with the BLE Pioneer Kit, as listed in the following

tables.

BLE Module

Availability

Flash Size

Bluetooth Version

CYBCKIT-142 PSoC 4 BLE Module

As part of the kit

128KB

Bluetooth 4.1

CY8CKIT-141 PSoC 4 BLE SMA Module

Available separately

128KB

Bluetooth 4.1

CY8CKIT-143 PSoC 4 BLE 256KB Module

Available separately

256KB

Bluetooth 4.1

CYBCKIT-143A PSoC 4 BLE 256KB Module

Available separately

256KB

Bluetooth 4.2

CY5671 PRoC BLE Module

As part of the kit

128KB

Bluetooth 4.1

CY5674 PRoC BLE SMA Module

Available separately

128KB

Bluetooth 4.1

CY5676 PRoC BLE 256KB Module

Available separately

256KB

Bluetooth 4.1

CY5676A PRoC BLE 256KB Module

Available separately

256KB

Bluetooth 4.2

BLE Dongle

Availability

Flash Size

Bluetooth Version

CY5670 CySmart USB Dongle (BLE Dongle)

As part of the kit

128KB

Bluetooth 4.1

CY5677 CySmart BLE 4.2 USB Dongle (BLE
Dongle)

Available separately

256KB

Bluetooth 4.2

CY8CKIT-142 PSoC 4 BLE Module

This is the default PSoC 4 BLE Module shipped as part of the BLE Pioneer Kit (it can also be
ordered separately). This module has the CY8C4247LQI-BL483 silicon, with 128KB flash and 16KB
RAM.

Figure A-3. CY8CKIT-142 PSoC 4 BLE Module

AL -
[ R Tt

I

Model :

CCID:WAP-CYBCKIT-142
1C;7922A-CYBCKIT 42
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A5.2 CY8CKIT-141 PSoC 4 BLE SMA Module

This module is identical to the default PSoC 4 BLE Module, except that it has an SMA connector
instead of a wiggle antenna; this connector can be used to connect to an external antenna. This
module can be ordered separately.

Figure A-4. CY8CKIT-141 PSoC 4 BLE SMA Module

7VBDD VDDA \rl:lD t ¥

CYBCKIT-141

A.5.3 CY8CKIT-143 PSoC 4 BLE 256KB Module

This is the higher flash equivalent of the PSoC 4 BLE Module. It has the CY8C4248LQI-BL483 sili-
con, with 256KB flash and 32KB RAM. It can be ordered separately.

Figure A-5. CY8CKIT-143 PSoC 4 BLE 256KB Module
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A5.4 CY8CKIT-143A PSoC 4 BLE 256KB Module

This module is similar to the CY8CKIT-143 Module, but supports Bluetooth 4.2 features and DMA. It
has the CY8C4248LQI-BL583 silicon, with 256KB flash and 32KB RAM. It can be ordered sepa-
rately.

Figure A-6. CY8CKIT-143A PSoC 4 BLE 256KB Module
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A.5.5 CY5671 PRoC BLE Module

This is the default PRoC BLE Module shipped as part of the BLE Pioneer Kit (it can also be ordered
separately). This module has the CYBL10563-56LQXI silicon, with 128KB flash and 16KB RAM.

Figure A-7. CY5671 PRoC BLE Module
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A.5.6 CY5674 PRoC BLE SMA Module

This module is identical to the default PRoC BLE Module, except that it has an SMA connector
instead of a wiggle antenna; this connector can be used to connect to an external antenna. This

module can be ordered separately.
Figure A-8. CY5674 PRoC BLE SMA Module
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AS5.7 CY5676 PRoC BLE 256KB Module

This is the higher flash equivalent of the PRoC BLE Module. It has the CYBL10573-56LQXI silicon,

with 256KB flash and 32KB RAM. It can be ordered separately.
Figure A-9. CY5676 PRoC BLE 256KB Module
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CY5676A PRoC BLE 256KB Module

This module is similar to the CY5676 Module, but supports Bluetooth 4.2 features and DMA. It has

the CYBL11573-56LQXI silicon, with 256KB flash and 32KB RAM. It can be ordered separately.

Figure A-10. CY5676A PRoC BLE 256KB Module
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CY5670 CySmart USB Dongle (BLE Dongle)

2.

This is the BLE Dongle shipped as part of the BLE Pioneer Kit (it can also be ordered separately). It

has the CYBL10162-56LQXI silicon, with 128KB flash and 16KB RAM.

Figure A-11. CY5670 CySmart USB Dongle (BLE Dongle)
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A.5.10 CY5677 CySmart BLE 4.2 USB Dongle (BLE Dongle)

This is the higher flash equivalent of the default BLE Dongle. It has the CYBL11573-56LQXI silicon,
with 256KB flash and 32KB RAM, and supports Bluetooth 4.2 and DMA. It can be ordered sepa-
rately.

Figure A-12. CY5677 CySmart BLE 4.2 USB Dongle (BLE Dongle)
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A.6 Migrating Projects Across Different Pioneer Series Kits

All Cypress Pioneer series kits are Arduino Uno-compatible and have some common onboard
peripherals such as RGB LED, CapSense, and a user switch. However, the pin mapping in each of
the boards is different due to differences in pin functions of the PSoC device used. This guide lists
the pin maps of the Pioneer series kits to allow easy migration of projects across different kits.

In some cases, the pins available on the Pioneer kit headers are a super set of the standard Arduino
Uno pins. For example, J2 contains only one row of pins on the Arduino Uno pinout while it contains
two rows of pins on many of the Pioneer series kits.

Figure A-13. Pioneer Series Kits Pin Map

Arduino compatible
1/0 headers

Arduino compatible
power header

CY8CKIT-042-BLE
6x2 header

CY8CKIT-042 & CY8CKIT-044
9x2 header
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A.6.1 Arduino Uno-Compatible Headers
J1 Arduino-Compatible Header Pin Map
e Y Pioneer Series Kits
CY8CKIT-042 CY8CKIT-040 [CY8CKIT-042-BLE| CY8CKIT-044

1 VIN VIN VIN VIN VIN

2 GND GND GND GND GND
3 GND GND GND GND GND
4 5V V5.0 V5.0 V5.0 V5.0
5 3.3V V3.3 V3.3 V3.3 V3.3
6 RESET RESET RESET RESET RESET
7 IOREF P4.VDD P4.VDD BLE.VDD P4.VDD
8 NC NC NC NC NC

J2 Arduino-Compatible Header Pin Map
I A Pioneer Series Kits
CY8CKIT-042 CY8CKIT-040 |CY8CKIT-042-BLE| CYS8CKIT-044

1 A0 P2[0] PO[0] P3[0] P2[0]
2 - PO[2]" - P2[0] P2[6]"
3 Al P2[1] PO[1] P3[1] P2[1]
4 - PO[3]" - P2[1]" P6[5]"
5 A2 P2[2] PO[2]* P3[2] P2[2]
6 - P4_VDD - P2[2]" PO[6]"
7 A3 P2[3] Po[4]* P3[3] P2[3]
8 - P1[5]" - P2[3]" P4[4]"
9 A4 P2[4] P1[3] P3[4] P2[4]
10 - P1[4]" - P2[4]" P4[s]”
1 A5 P2[5] P1[2] P3[5] P2[5]
12 - P1[3]" - P2[5]" P4[6]"
13 - PO[0] - - PO[0]
14 - GND - - GND
15 - PO[1] - - PO[1]
16 - P12l - - P3[4]"
17 - P1[0] - - PO[7]"
18 - P[] - - P3[5]"

* These pins are also used for onboard peripherals. See the tables in “Onboard Peripherals” on page 158 for
connection details.
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J3 Arduino-Compatible Header Pin Map
e Y Pioneer Series Kits
CYB8CKIT-042 CY8CKIT-040 |CY8CKIT-042-BLE| CYB8CKIT-044
1 D8 P2[6] P1[4] PO[5] PO[2]
2 D9 P3[6] P1[5] PO[4] PO[3]
3 D10 P3[4] P1[6] PO[2] P2[7]
4 D11 P3[0] P[]’ PO[0] P6[0]
5 D12 P3[1] P3[1] PO[1] P6[1]
6 D13 PO[6] P1[7] PO[3] P6[2]
7 GND GND GND GND GND
8 AREF P1[7] NC VREF P1[7]
9 SDA P4[1] P1[3] P3[4] P4[1]
10 SCL P4[0] P1[2] P3[5] P4[0]

* These pins are also used for onboard peripherals. See the tables in “Onboard Peripherals” on page 158 for
connection details.

J4 Arduino-Compatible Header Pin Map
e Y Pioneer Series Kits
CYB8CKIT-042 CY8CKIT-040 |CY8CKIT-042-BLE| CY8CKIT-044
1 DO PO[4] PO[5] P1[4] P3[0]
2 D1 PO[5] PO[6] P1[5] P3[1]
3 D2 P0[7]* PO[7] P1[6] P1[0]
4 D3 P3[7] P3[2]" P1[7] P1[1]
5 D4 PO[0] PO[3] P1[3] P1[2]
6 D5 P3[5] P3[0] P1[2] P1[3]
7 D6 P1[0] P1[0] P1[1] P5[3]
8 D7 P2[7] P2[0]" P1[0] P5[5]

* These pins are also used for onboard peripherals. See the tables in “Onboard Peripherals” on page 158 for
connection details.
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A.6.2 Onboard Peripherals
CapSense Pin Map
Pioneer Series Kits
Pin # Description 2 _042- 2
p C_Y8CKIT.042 CYSCKIT-040 CY8F:KIT 04_2 BLE CYB8CKIT-044
(Linear Slider) (Linear Slider) (Gesture Pad)
1 CSS1 P1[1] - P2[1] P4[4]
2 CSS2 P1[2] - P2[2] P4[5]
3 CSS3 P1[3] - P2[3] P4[6]
4 CSS4 P1[4] - P2[4] P3[4]
5 CSS5 P1[5] - P2[5] P3[5]
6 CMOD P4[2] PO[4] P4[0] P4[2]
7 CTANK P4[3] PO[2] P4[1] P4[3]
Proximity Header Pin Map
. - Pioneer Series Kits
Pin # Description
CY8CKIT-042 CY8CKIT-040 |CY8CKIT-042-BLE| CYB8CKIT-044
1 - P2[0] P2[0] P3[7]
PROXIMITY
2 - - - P3[6]
RGB LED Pin Map
Pioneer Series Kits
Pin # Color
CY8CKIT-042 CY8CKIT-040 |CY8CKIT-042-BLE| CYB8CKIT-044
Red P1[6] P3[2] P2[6] PO[6]
2 Green PO[2] P1[1] P3[6] P2[6]
3 Blue PO[3] PO[2] P3[7] P6[5]
User Switch Pin Map
Pioneer Series Kits
Pin # Description
CY8CKIT-042 CY8CKIT-040 |CY8CKIT-042-BLE| CYB8CKIT-044
1 Sw2 PO[7] - P2[7] PO[7]
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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 %rrg:ng Description of Change
*x 11/10/2014 ROIT New kit guide.

Updated Safety Information chapter on page 6:

Updates to Introduction chapter on page 10:

Updated description before “Kit Contents” on page 11.

Updated description in “BLE Pioneer Baseboard Details” on page 12:
Updated Figure 1-3 and Figure 1-4.

Updated “PSoC Creator Example Projects” on page 15:

Updated Figure 1-5.

Updates to Software Installation chapter on page 21:

Updated description in “Before You Begin” on page 21:

Updated description in “Install Software” on page 21:

*A 12/25/2014 |ROIT Removed “Uninstall Software”.

Added “Windows 8.1 USB Selective Suspend Setting” on page 24.
Updates to Kit Operation chapter on page 25:

Updated description in “Theory of Operation” on page 25:

Updated Figure 3-1, Figure 3-2, and Figure 3-3.

Added “KitProg” on page 27.

Updated description in “BLE Pioneer Kit USB Connection” on page 27:
Updated “Programming and Debugging BLE Device” on page 29:
Added “Programming using PSoC Creator” on page 29.

Added “Programming using PSoC Programmer” on page 30.
Removed “Measure Coin-cell Power Consumption”.

CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 001-93731 Rev. *G 159



=4 Cvpriss Index

PERFORM

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

Revision | Issue Date Change

Description of Change

Updates to Example Projects chapter on page 37:

Updated “CapSense Slider and LED” on page 41.

Updated Figure 4-11, Figure 4-17 and Figure 4-24.

Updated “CySmart Central Emulation Tool” on page 47:
Updated “Project Description” on page 55:

Updated Figure 4-30, Figure 4-35, Figure 4-42, and Figure 4-45.
Updated “CySmart Central Emulation Tool” on page 60:
Updated “CySmart Mobile Application” on page 64:

Replaced “iOS” with “iOS/Android” in all instances in the section.
Updated “Direct Test Mode (DTM)” on page 102:

Updated description in “Hardware Connection” on page 104:
Updated description in “Verify Output” on page 105:

Updates to Hardware chapter on page 108:

Updated “BLE Pioneer Baseboard” on page 108:

Updated description in “PSoC 5LP” on page 108:

Updated description in “Power System” on page 108:

Updated Figure 5-1, Figure 5-4, Figure 5-8, Figure 5-9, and Figure 5-10
Updated description in “Protection Circuits” on page 110:

Updated description in “Current Measurement Jumper” on page 112:
Updated “Expansion Connectors” on page 115:

Updated description in “Arduino-Compatible Headers (J1, J2, J3, J4, and J12-
unpopulated)” on page 115:

*A (cont.) [12/25/2014 |ROIT

Removed figure “Schematics of Arduino Connectors”.

Updated description in “Pmod Connector - Digilent Pmod Compatible (J5-unpopu-
lated)” on page 116:

Updated description in “PSoC 5LP GPIO Header (J8)" on page 117:
Updated “USB Mini-B Connector” on page 118:

Updated “CapSense Circuit” on page 119 and “CapSense Slider” on page 119:
Updated description in “BLE Pioneer Baseboard LEDs” on page 120:
Updated Figure 5-16.

Updated “Push-Buttons” on page 122:

Updated “Cypress Ferroelectric RAM (F-RAM)” on page 123:

Updated “Serial Interconnection between KitProg and Module” on page 124:
Updated description in “Module Headers” on page 125:

Updated “Module Board” on page 126:

Updated description in “Wiggle Antenna” on page 129:

Updated description in “BLE Passives” on page 131:

Updated description in “BLE Dongle Board” on page 132:

Added Figure 5-27.

Removed the following section: “PRoC BLE”, “Wiggle Antenna”, “Antenna Matching
Network”, “System Status LED and Power LED”, and “Push Buttons”.
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Document Title: CY8CKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit Guide

Document Number: 001-93731

Revision | Issue Date ermigiin ©f Description of Change
Change
Updates to Advanced Topics chapter on page 135:
Removed “Using PSoC 5LP as USB-UART Bridge”.
Removed “Using PSoC 5LP as USB-I2C Bridge”.
Removed “Developing Applications for PSoC 5LP”".
Removed “PSoC 5LP Factory Program Restore Instructions”.
Updated description in “Using FM24V10 F-RAM” on page 135:
Updated description in “Address Selection” on page 135:
P Updated “Write/Read Operation” on page 136:

*

A (cont) | 12/25/2014 | ROIT Removed the following figures: “CapSense Buttons GUI Page”, “CapSense Slider
GUI Page”, “CapSense Proximity GUI Page”, “RGB LED Profile”.
Removed “CySmart PC Tool".
Updates to “Appendix” on page 137:
Updated “Schematics” on page 107 and “Bill of Materials (BOM)” on page 137.
Updated details in “User Indication” column for LED 1, LED 2 and LED 3 in “KitProg
Status LED States” on page 146.
Added “Adding BLE Module-Compatible Headers on Your Baseboard” on
page 147.
Updated description before “Kit Contents” on page 11.

*B 01/13/2015 RRAM/ P .p o ) pag

RKPM Updated description in “KitProg” on page 27:

*C 03/18/2015 |RKAD Added “Migrating Projects Across Different Pioneer Series Kits” on page 155.
Updated the document for PSoC Creator 3.2, BLE v1.30 component, CySmart PC
Emulation Tool, and CySmart Mobile app.
Corrected Section 6 for FRAM I2C pins.

D 05/12/2015 |UDYG Added Appendix section A.4 to cover programming via MiniProg3.
Added Appendix section A.5 to cover the BLE Modules and BLE Dongles compati-
ble with the Kkit.
Added a section in the Example Projects chapter to cover migration of projects from
128KB Flash devices to 256KB Flash devices.
Removed schematics and layout sections from the Appendix.

*E 06/04/2015 |UDYG Updated images for KitProg version.

Added a reference to PSoC 4 CapSense Design Guide in the Introduction chapter.
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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
*F 10/06/2015 |UDYG Updated images and text to support PSoC Creator 3.3.

Updated screenshots for PSoC Creator and CySmart.

Updated Introduction chapter on page 10 to include reference to Bluetooth 4.2.
Updated “Kit Contents” on page 11.

Added “Eddystone” on page 73.

Added “Over-the-Air (OTA) Device Firmware Upgrade and Bluetooth 4.2 Features”
on page 82.

*G 12/23/2015 [UDYG Updated “Migrating Example Projects from 128KB Flash Devices to 256KB Flash
Devices” on page 105.

Updated tables in “BLE Modules and BLE Dongles Compatible with the BLE Pio-
neer Kit” on page 149.

Added “CY8CKIT-143A PSoC 4 BLE 256KB Module” on page 151.

Added “CY5676A PRoC BLE 256KB Module” on page 153.

Added “CY5677 CySmart BLE 4.2 USB Dongle (BLE Dongle)” on page 154.
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