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The CY8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit is intended for development
purposes only. Users are advised to test and evaluate this kit in an RF development environment.

This kit is not a finished product and when assembled may not be resold or otherwise marketed
unless all required authorizations are first obtained. Contact support@cypress.com for details.

CY8CKIT-042-BLE-A 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-A boards in
the protective shipping package.

End-of-Life/Product Recycling

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

General Safety Instructions

ESD Protection

ESD can damage boards and associated components. 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-A 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.

CY8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 6
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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-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 7
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Thank you for your interest in the CY8CKIT-042-BLE-A 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/IC bridge functionality block
(KitProg), a coin cell battery holder, and a Cypress F-RAM™. The BLE Pioneer Kit supports 1.9V,
3V, 3.3V, or5V as operating voltages. The BLE Pioneer Kit supports two devices:

m PSoC 4 BLE is a 32-bit, 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 UDBs3, LCD?, 1°S®, and 36 GPIOs. PSoC 4 BLE provides a
complete solution for sports and fithess monitors, wearable electronics, medical devices, home
automation systems, and sensor-based low-power systems for the Internet of Things (loT).

m PRoC BLE is a 32-bit, 48-MHz ARM Cortex-M0 BLE solution with CapSense, 12-bit ADC, 4x
TCPWM', 2x SCBs?, LCD?, 1285, and 36 GPIOs. PRoC BLE provides a complete solution for
BLE connectivity, HID, remote controls, and toys.

Two different versions of the BLE Pioneer Kit are currently available. These kits differ in the BLE
modules and the dongle that are included. The baseboard in both kits are identical, so any BLE
module can be used interchangeably with either baseboard. Table 1-1 lists the modules and dongle

included in each kit.

Table 1-1. Default BLE Modules and BLE Dongle in the Two BLE Pioneer Kits

Kit PSoC Module | PRoC Module Dongle Flash Size |Bluetooth Version
CYB8CKIT-042-BLE CYB8CKIT-142 CY5671 CY5670 128 KB 4.1
CY8CKIT-042-BLE-A | CY8CKIT-143A CY5676A CY5677 256 KB 4.1and 4.2

Universal digital blocks

RN =

Configurable liquid crystal display driver.
Configurable integrated interchip sound serial bus interface.

Configurable timer, counter, and pulse-width modulator.
Serial communication blocks (configurable to I2C, SPI, or UART).

CY8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. **
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11 Kit Contents

The BLE Pioneer Kit contains the following items (see Figure 1-1):

BLE Pioneer Baseboard preloaded with the CY8CKIT-143A PSoC 4 BLE 256KB Module
CY5676A PRoC BLE 256KB Module

CY5677 CySmart BLE 4.2 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

/ CYBCKIT-042-BLE-A QUICK START GUIDE
PSOC® 4/PROC™ BIUETOOTH® LOW ENERGY =

C\(BCKH:OAQ_BLErA CYECK"—D‘?*B’.E-A Quick START GUIDE B
BluerootH® low enercy PIONEER KIT Buueroore LOW ENERgy P
NERGY

If any part of the BLE Pioneer Kit is missing, contact your nearest Cypress sales office for help:
www.cypress.com/go/support.
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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 (J2/J3/J4)
Arduino-compatible power header (J1)

Digilent Pmod-compatible 1/0 header (J5)

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

10.PSoC 5LP I/O header (J8)

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)

Figure 1-2. BLE Pioneer Baseboard
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15 o) 16 17
|
b
!
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13 : = | dal o 2
§ S et bd N 4 Lo o
12 —Jie : B «te || Q- %
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11 o Sy e S oo - | eE |- 3
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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 128 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
GND VDDA
P3.6 P37
P34 P35
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module module ) £330 P3l
header ()2) header (1) ® | a0 s
P P41 P50
P2.6 P27
) 9 P24 P25
(bottom side) EEE R 32.768kHz B P2.0 P21
L R xcom i am @ D crysta| T of oo b bt SFpz- VODR GND
EYOR DEIORIREEES (oo side) ORI R
CY8C4248LQIBL583 4-pin UART
PSoC 4 BLE device header
Wiggle Antenna
antenna matching 32.768-kHz
network (AMN) crystal
Ctank
v e
Y (2 GND VDDA
L1
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P3_4 P35
PRoC BLE &i: d PRoC BLE pene
module ® module b4 0 Po 1
header (J2) P header (J1) ba 1 P50
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4@ e ¢! GND P2.4 P25
SAR bypass S APERTCI I vnz;z"c_ el VDDD P ol P22 P23
capacitor 25 P20 P21
(bottom side) — zg gi 32768 kHz e

crystal
(bottom side)

4-pin UART
header

CYBL11573-56LQXI
PRoC BLE device

Figure 1-4. BLE Dongle Markup

CY8C5868LTI-LPO39
PSoC 5LP programmer

PRoC BLE external programming header and debugger

User LED

User button P1_4 (PRoC BLE)
P1_5 (PRoC BLE)

Status LED

32.768kHz
crystal
(bottom side)

g6L0:

Wiggle

antenna USB plug

YBL11573-

Antenna
matching
network
(AMN)

CY5677_CYSMART 256K

Power LED

PSoC 5LP

24-MHz crystal . .
programming test points

PRoC BLE
reset button

CYBL11573-56LQXI
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:

1.

oD

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

Figure 1-5. PSoC Creator Features

File Edit View Project Build Debug Tools Window Help
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ST Bl i faE) o 85 Start Page i h + 4 b x ||Component Catalo O v B X
Workspace Explorer (1 proj g Comp: Catalog (142
Bia 5] | searchfor Yy
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(€] ThemalManager.c EP 1 e — Thermistor 53z fi 5 Manual R
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& Apc g I 4 %9 Commurications
12¢
I8 ADC.c il V4 =
-1 Apch 3 e ADC Channels o8 125
i-ld ADC_INT.c E FANZ v 0. Reference resistor ﬂ Serial Communication Block|
¥ 1. Thermistor 9] Software Transmit UART [v1 _
-8 ADC_PM 1 l
@K]Dc niock i Potentiometer S -~ - - -~ - Rl 2. Ground = 3 SPI 1
ADC_intClock © 5 Host Processor Interface " 3 Potentiometer 18 UART (SCB mode) [v1.10]
DC_intClock h |2C-based Data Loggi Configure FanContraller F— 7 ] |“'ﬂ‘°’) 18 UART [v2.30]
"o (12C-based Data Logging) ” 5 Digtal
be_iRac Neme:  FanCoriroler_1 %@ Functions
ADC_IRQh cazc %8 Logic
CLFC [EmE ) Basic ~ Fams | Buitin %8 Registers
B arcn = © 4polemeters  Nombercffans: [ g o Deniy
H = 8 Ports and Pins
9 CLFC_INT .
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i-[e] CLFC_DataSend.c Features 8 Thermal Management
[ CLFC_DetaSend.h Enter 2 datapoints (A, B) fom dity o] [Fan Controller [v3.0] L
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i ﬂ CLFC_FuLPviM1 1 B o ||| [Le) Themistor Caleustor|v1.20
[0 CLFC_FW_PwWM1 R — = 2 7 = =
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Inteligent 4-Wire DC Fan Controller
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PSoC Creator also enables you to tap into an entire tool ecosystem with integrated compiler chains
and production programming programmers for PSoC devices.

F

or more information, visit www.cypress.com/psoccreator. Visit PSoC Creator training page for video

tutorials on learning and using PSoC Creator.
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PSoC Creator Code Examples

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 14.

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

Figure 1-6. Code Examples in PSoC Creator

,I Start Page I

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...
COpen Existing Project ...

Getting Started
PSoC Creator Start Page
Quick Start Guide
Intro ta PSalC
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
PSeC 3
PSoC 4
PSaC 5LP
PSeC 4 BLE
PRoC BLE

Resources
Cypress Dev Community
Application Motes
PSoCDeveloper.com
Crder Samples

H Support
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Figure 1-7. Code Example Projects with Sample Code

Find Code Example =NASN X
Device family| [F'SoC 4200 BLE V] Documentation ] Sample Code & b
Fittar by ELE] - -
BLE_4.2_Datalength_Security_Privacy - éi N 3
BLE_AlertMotification I'_I'.""-.’:.’. P00 Creator™ Example Project

BLE_Apple_Motification_Client
BLE Battery_Level BLE Find Me Profile
BLE_Blood_Preszure_Sensor =

BLE_Centinucus_Glucocse_Monitoring_Senscor
BLE_Cycling_Sensor Features
BLE_Device Information_Service * BLEIAS Service GATT Server mle operation

i ental_Sensing + DeepSlesp mode support
BLE FindMe » LED status indication
—Glucose Meter

General Description
BLE_Heart Rate Collector This example project demonstrates the Find Me Profile operation of the BLE FSoC Creator

m

BLE_Heart_Rate Sensor Component. The Find Me Target utilizes the Find Me Profile with one instance of Immediate
BLE HID Kevboard Alert Service to display the aleris if the Client has configured the device for alerting. Find Me
L Reyioar Target operates with other devices which implement the Find Me Locator Profile. The device
BLE_HID_MDLISE switches to the DespSleep mode between BLE connection intenaals.
BLE_IPSP_Ncde . i .
ELE IPSP Router Development Kit Configuration
BLE_N avigation Configure your device as follows:
BLE_OTA_External_Memory_Bootloadable *  GreenLED (port 3 pin B} is used to indieate advertising state.
LA _ ¥

* Red LED (port 2 pin §) is used to indicate BLE disconnection state.

BLE_CTA_External_Memory_Bootloader o o
» Blue LED (port 3 pin 7) is used to indicate alerts.

BLE_OTA_FixedStack Bootloadable

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 35.

If you are a beginner in BLE, refer to the PSoC Creator code examples such as BLE_FindMe and
BLE_Device_Information_Service as described in 1.3.1 PSoC Creator Code Examples. You may
also refer the application note Getting Started with PSoC 4 BLE.

The four Kit code examples viz CapSense Slider and LED, CapSense Proximity, BLE Central Mode
and Eddystone are intermediatory level examples that will help to design a system around the kit.
Refer to the 4.2 CapSense Slider and LED and later for details.

The CySmart Dongle code example is an advanced level example that will demonstrate a complete
solution around the kit. Refer to 4.6 BLE Dongle and LED Control for details.

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:

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

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

m System Reference Guide: Choose Help > System Reference Guide. This guide lists and
describes the system functions provided by PSoC Creator.
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m Component datasheets: Right-click a Component and select Open Datasheet, as shown in
Figure 1-8 on page 15. Visit the PSoC 4 Component Datasheets page for a list of all PSoC 4
Component datasheets.

m 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.

Component Datasheets

Right-click a Component and select Open Datasheet (see Figure 1-8 on page 15).

Figure 1-8. Opening Component Datasheet

Cororounicatinme

-8y 125 Find Code Example ...

[#] LN [v3.20] Open Component Web Page
|#| Serial Communica

. 8g SMBus/PMBus Sla T Properties

Getting Started

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

m The Software Installation chapter on page 19 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 23 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 35 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 87 details the hardware content of the BLE Pioneer Kit and BLE
Dongle, and the hardware operation.
The Advanced Topics chapter on page 114 explains the functionality of FM24V10 F-RAM.
The Appendix on page 116 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.

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.
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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 13.

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.

o CY8CKIT-141, CY8CKIT-142, CY8CKIT-143, CY5671, CY5674, and CY5676 are additional
BLE Modules compatible with the BLE Pioneer Kit.

CY5670 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.

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.

a o o o

1.5.1 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

1.5.2 Other Related Resources

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

Introduction

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

Documentation Conventions

Table 1-2. Document Conventions for Guides

Convention

Usage

Courier New

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

Italics

Displays file names and reference documentation:

Read about the sourcefile.hex file in the PSoC Creator User Guide.

[Bracketed, Bold]

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

File > Open

Represents menu paths:
File > Open > New Project

Bold

Displays commands, menu paths, and icon names in procedures:
Click the File icon and then click Open.

Times New Roman

Displays an equation:
2+2=4

Text in gray boxes

Describes cautions or unique functionality of the product.

Acronyms
Table 1-3. 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
CcbC 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
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Table 1-3. Acronyms Used in this Document
Acronym Definition
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
LP low power
LPT line print terminal
MTU maximum transmission unit
OTA over-the-air
PHY physical layer
PriISM 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
uUSB 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-A. The software is
available in the following formats:

a.

CY8CKIT-042-BLE-A 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.

CYB8CKIT-042-BLE-A 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.

CY8CKIT-042-BLE-A 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.

2. If you have downloaded the ISO 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-A Kit to start the installation, as shown in Figure 2-1.

Figure 2-1. Installer Screen

[ = CVBCKIT-042-BLE-A Ki

PERFORM

CYB8CKIT-042-BLE-A Kit

Qpen the Kit User Guide

Install CYSCKIT-042-BLE-A Kit

Semiconductor Corporation. All rights reserved

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

5. When you click Next, the CY8CKIT-042-BLE-A 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

rg, Cylnstaller for CYSCKIT-042-BLE-A Kit (2 [t

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

Choose the type of installation

Preduct:
CYBCKIT-D42-BLE-A Kit

Installation Type:

Typical
All progre Custom
(Complete |

(oo ) ow )

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 CY8CKIT-042-BLE-A kit installation.

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

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

Default location:

Windows 7 (64-bit): C:\Program Files (x86)\Cypress\CY8CKIT-042-BLE-A Kit
Windows 7 (32-bit): C: \Program Files\Cypress\CY8CKIT-042-BLE-A 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 35.

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 and Windows 10 USB Selective Suspend Setting

The Windows 8.1 and Windows 10 operating systems issue 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 Don-
gle if the driver installation is not complete or the driver is not found. In this situation, as a response
to the suspend command 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 or Windows 10 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 oo 0
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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
PSoC 4 BLE/PRoC BLE Module, and BLE Dongle.

Figure 3-1. BLE Pioneer Baseboard Block Diagram

Pioneer Baseboard,

BLE/Arduino Compatible Headers

Status LED KitProg
Green [Llbiaferog hoadey Reset SW User SW BLE SWD Proximity wire
(Push Button) (Push Button) 10 pin Prog. header header

XRES

'SWD BLE Module 1/0s
Brogrammer/Sarial 12C | UART 24 pin header

Communication
12C pull-up
via FET RGB LED

ESD
Protection KitProg 1/Os

16 pin Expansion header

BLE Module 1/0s

@i Jumper q
Diodes BLE current  measuring 20 pin header

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
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This BLE Pioneer Kit includes two modules. These modules act as a basic breakout board for the
CY8C4248LQI-BL583 (PSoC 4 BLE) and CYBL11573-56LQXI (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 128.

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.

Figure 3-3. BLE Dongle Block Diagram
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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, I2C, 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.

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-I2C bridge, programmer, and debugger
KitProg USB-UART USB-UART bridge, which appears as a COM# port

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

" Driver Software Installation @

a

Your device is ready to use

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

Close
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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

), FR%us LED l
| 1} 3

4
° 8y RJO['I'

ﬁ”_’ vuﬁmﬁuﬂl

TSOC 5LP P (o 8

53 WIEC24 I\l"“zr:m
W 10§ |ER%C,
C8mil Ry 1BE

CYSCKIT-042-BLE-APIONEER 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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3.5 Programming and Debugging BLE Device

The BLE Pioneer Kit and BLE Dongle can be programmed and debugged using the KitProg. Before
programming the device, ensure that PSoC Creator and PSoC Programmer are installed on the
computer. See Install Software on page 19 for more information.

3.5.1 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

3.0 31
'Y i

R2

RITER g

R14 . JEIR25 |
18

B= R

CYSCKIT-042-BLE-A PIONEER BASEBOARD

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
BN oEHdad 3 Build PSoC_4_BLE CapSense Slider LED  Shift+F&
2] 3 aﬁ — Clean P5oC_4_BLE CapSense Slider LED

g ilm

Workspace Explorer (5 Clean and Build PSoC 4 BLE_CapSense Slider_LED

G e
B Workspace 'P5SoC_4_BLE Ca Ey
(5 Pa) Project 'PSoC_4 _BLE C
]ﬂ‘ TopDesign.cysch j Generate Application
>39 PScC_4_BLE CapSen :;] Generate Project Datasheet
s 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 j == N =

O | Workspace Explorer (1 project] > 3 X

HEE

= £ Workspace 'PSoC_4_BLE CapSense_Slider

= | =72 Project 'PSoC_4 BLE CapSense Slic &

- EAd TopDesign.cysch :E.

. [x]
&

: _‘-P PSoC_4_BLE CapSense_Slider_LED
E_I 3 Header Files
¢ L.[h] BLEApplications.h

----- ] HandleLowPower.h

[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 27 followed by:
1. Click the Debug icon or press [F5], as shown in Figure 3-10.

Figure 3-10. Start Debug on PSoC Creator
;_E P5SoC_4_BLE_CapSense Slider_LED - PSoC Creato

Eile Edit View Project Build Debug T

Debug . _ 5 11 :E =A% W= X
g -0 2 ot | WE] === 2
Workspace Explorer (1 project) *+ 31X
@

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

w
Iﬂ‘ TopDesign.cysch ?:-
=_\|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.

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 28


http://www.cypress.com/go/AN91267
http://www.cypress.com/go/AN91267

T PHESH

T PERFORM Kit Operation

Figure 3-11. Select Hex File

- ~
B Open HEX file - =5

@(\Jq| .. <« HexFiles » P50C_4_BLE_CapSense_Slider LED - |&, ‘ | Search PSoC_4 BLE CapSense... P |
Organize * New folder # - @
# PSoC Programmer Jr Favorites | PSoC_4 BLE 4 2 CapSense_Slider_LED_256K.hex |

File View Options Help

s C BE0OE G Libraries

@ Documents
Port Selection 4p | Programmer | utilities | |:> o Music E
B KitProglOE 1802280114240 & Pictures

Programming Parame:
File Path: B8 videos

Programmer:
Programming Mode:

1%/ Computer
&, Windows7_05 (C

. (]
:—‘T'LE:S 3 CD Drive (03
Device Famity oslecion. % Lenovo_Recovery ~

File name: PSoC 4 BLE 4 2 CapSense Slider LED 256K.he: v IHEXME (“hex) ']

[ gpen |v][ 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

B PSoC Programmer i S e &
File | View Options Help
(@ _File Load... Fi [vb [} [5 B
& Program £S5
) Chedsum 6 Proorammer |Urilies | JTAG |
B Read 7 Programming Parameters
Verify s File Path CaProgram Files (x6)\CypressiCYSCKIT-042-BLE-A Kifil. OFFimwarelPSoC 4 BLEHex FileslPSoC_4_BLE_CapSense_Siider_LEDIPSoC_t_BLE_4_2_CapSense_Siider_LED_256K hex
[ EraseAllFlash  FO
Programmer. i
O etchimage Fp | Preaemmer KitProg/BLE0S1ED29500264400
Proqrammming Mode: ® Reset  Power Cycle | Power Detect
SaveLog Text As. Verification D On © OfF Connector, @ 5p . 10p
Recent Files , | AutoDetection: ® on O off Clock Speed: |16 MHz
Programmer Characteristics Status
D bit
8 Prolocol:  JTAG @ SWD  1ssP g ExecutionTime:
Device PowerSetus:  ON
Valtage: ®
CYBLI016256L0X] H G20V 2V T8V voige 5032 mv
Actions Resuts
e o TH® ST 2% Ci\program Files (x86)\Cypress\CYSCKIT-042-BLE-A Kit\l.0\Firmware\PSoC ¢ BLE\Hex Files\PSoC_d_BLE CapSense Slider LED\PSOC_4 BLE & 2 CapSense_Slider LED 256K.hex

Successfully Connected

to KitProg Versien 2.16
RicProg/BLEQI1E0229002644

Opening Port at 8:30:49

Device set to

CYBL10162-S6LQXI at 131072 FLASH byctes

8:30:43 BM

Device Family set to

CYeCaxxx-BLE at £:30:49

e

e o 1% T %% Ci\Brogram Files (x86)\Cypress\CYSCKIT-042-BLE-A Kit\l.0\Firmware\BLE Dongle\Hex Files\BLE_$_2_Dongle_CySmart_256K.hex

Users must be aware that the following PSoC device should not be powersd or programmed at 5V. Doing so will cause damage to the device: CYRFE9xxx

Session Started at

PECOM Version 20.0

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

B CySmart 1.2

File Tools Help
€)' Select Dengle

Select BLE Dongle Target [

2 Supported targets Details
CySmart BLE 42 USB Dongls  Manufacturer:
Product

Unsupported targets
Fimware version

Hardware version: -

Description:

m
Show all -

Refresh Close

Log
T Clear Log gl Save Log

[19:52:36:992) Recommended Version: 1.2 it
[19:52:36:993] : Command Complete’ event received
[19:52:36:993] 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 2 Dongle_CySmart_256K.hex file. The hex file is located at:
<Install Directory>\CY8CKIT-042-BLE-A
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 @1

Supported targets Details
Manufacturer: Cypress Semiconductor

= Unsupported targets

A\ CySmart BLE 42 USE D 1 Product: CySmart BLE 4.2 USB Dongle
12016

Firmware wersion:
Hardware version: ~ 2.0.0.0
Description:

The current firmware versicon of the dongle is not
supported by the tool. Program the firmware located
at <’'C:\Program Files (x86)\CypressiCySmarti1.2
\donale\CY5677

\BLE 4 2 Dongle CySmart 256K 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-
usb-dongle-firmware-kba36152">

< 1 | r

[show all -

B (o |

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

Figure 3-15. Open Hex File

E PSoC Programmer - - -

File View Options Help

@y ecemdRDDB

Port Selection Ap | Programmer | utilties | JTAG |

@ KitProg/BLEOS1EC2930026:)| - Programming Parameters
Eile Path C\Program Files (x86)\Cypress\CYBCKIT-042-BLE-A Kif\1.0\Firmware\ELE Dongle\Hex Files\BLE_4_2_Dongle_CySmart_256K hex
Programmer. KitProg/BLEOS1E029900264400
Programming Mode: @ Reset Power Cycle Power Detect
Verification: © On @ OF Connestor @ 5p ) 10p
AutoDetection; @ ® - 5

e utol lon, @ On O Off Clock Speed: |1.6 MHz

CY8C&oo-BLE Programmer Characteristics Status
Protocol: © JTAG @ SWD  Issp ;o ExesutonTime:

Device € Power Status:  ON
Voltage: @ 50V ) 3.3V () 25V () 18V

CYBLI10162:56L0X] S ’ ' " Volage: 5032 mv

4. Ensure the other settings match as shown in Figure 3-15. 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 3-16. Programming Hex File to Dongle

¥ PSaC Programmer - * e
File View Options Help

@30 BDB

| Port Seection 4lp | Programmer | tilities | JTAG |
@ KitProg/BLEOS1ED2930026:| | - Programming Parameters
Eile Path: C\Program Files (x86)\Cypress\CYECKIT-042-BLE-A Kit\1.0\Firmware\BLE Dongle\Hex Files\BLE_4_2_Dongle_CySmart_256K. hex
Programmer. KitProg/BLEQ91E029900264400
Programming Mode: @ Resst Power Cycle Power Detect
Verification: © on @ Off Connector: @ 5p ' 10p
AutoDetection: @ @ - g
Device Famiy AutoDetection: @ On O Off Clock Speed: | 1.6 MHz
CY8C40x-BLE Programmer Characteristics Status
Protocol: ) JTAG® SWD ) Issp ) ¢ || Execution Time:
Device 5 Power Status: ON
Voltage: @ 50V 33V 25V 18Y || s
CYBLI016255LOXI ; Voltage: 5032 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.
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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.

Kit Operation

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. See 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-IC Bridge

The KitProg can function as USB-12C bridge and communicate with the Bridge Control Panel (BCP)
software utility. When connected to BCP, the KitProg\<serial number> is available under Con-
nected I2C/SPI/RX8 Ports in the BCP. The I2C 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 12c
lines on PSoC 4 BLE/PRoC BLE device are P3_4 (SDA) and P3_5 (SCL), which are hard-wired
onboard to 12C lines of KitProg. The USB-I2C supports 12c 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-I2C functionality, select the KitProg\<serial number> in the BCP. On successful
connection, the Connected and Powered status box turn green, as shown in Figure 3-17.

Figure 3-17. KitProg USB-I2C Connected in Bridge Control Panel

¥ Bridge Control Panel e )
File Editor Chet Execute Tools Help
FEEIRE CEEEBE
[ Eator [t [ Toble [ e |

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

Successfully Connected to KitProg/170BOB5502274400
KitProg Version 2.16

Connected 12C/SPI/RX8 Ports:

Power Protocol
= Send all t KitProq/170R0B5502274400
DReset | fiLat e | o ® I

Repeat count: | coms
Scan period, ms [ (@

| alzal

Syntax : OK ‘ Cennected Powered Voltage: 3343 mV
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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 3-18.

Figure 3-18. Update KitProg
(B WARNING! (23w

-,

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 3-19.

Figure 3-19. Update KitProg from PSoC Programmer

File View Options Help

@ 3 0D BDDB

Port Selection 4p Prograrnmerl Utilities I JTAG |

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

Device Family
CYBC4oo-BLE

Device
CYBL10162-56L0]

Actions Resuits

Please navigate to the Utilities tab and click the Upgrade Firmware button
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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

2.

Figure 4-1. Open Example Project from PSoC Creator

Creator 3.3.

On the Start Page, under the Examples and Kits section, choose Kits > CY8CKIT-042-BLE-A.
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 named with

the prefix 'PRoC_BLE_' work on the BLE Pioneer Kit with the PRoC BLE Module.
3. Click the desired example project.

- Start Page [ Output [* Motice List
PSoC® Creator™
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Recent Projects

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

Getting Started
PSaC Creator Start Page
Quick Start Guide
Intro to PSoC
Intro to PSeC 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 ...
= _Kits )

= CYBCKIT-042-BLE-A
Ef] BLE_4_2_Dongle_CySmart_256K cywrk
E] PRoC_BLE_CapSense_Proximity.cywrk
] PRoC_BLE_CapSense_Slider_LED .cywrk
6] PRoC_BLE_Central_IAS cywrk
Ef] PRoC_BLE_DTM.cywrk
Ef] PRoC_BLE_Eddystone cywrk
Ef] PSoC_4_BLE_CapSense_Proximity.cywrk

Ef] PSoC_4_BLE_Central_IAS cywrk
6] PSoC_4_BLE_DTM.cywrk
Ef] PSoC_4_BLE_Eddystone cywrk

Ef] PSoC_4_BLE_CapSense_Slider_LED.cy...

m
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4. Select the folder where you want to save the project and click OK.

Example Projects

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.

Alternatively, you can select the 'Silicon generated' device address by selecting the check box.
This way, the Bluetooth device (BD) address is generated using the silicon ID, unique to each

device. Click OK.

Figure 4-2. Change BLE Public Address and Name

Name: BLE
General ]/Prcﬁ\es)r GAP Settings I/LZCAP Settings ]/Advanoed ]/m 4 b
I General I Device address
- Penpheral role R .
.. Advertisement seftings Public address (Company ID - Company assigned):  00ADS0-C0000K
- 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.
L. Security
Device name: My Device Name |
Appearance lUnk.ncwn - I
|
Attribute MTU size ({bytes): 23 o
Link: layer max TX payload size (bytes). |27 =
Link layer max RX payload size (bytes): |27 =
Adv/Scan TX power level (dBm):
Connection TX power level {dBm):
] M 3
(o 0w [ coree

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

Build PSoC_4_BLE_CapSense_Proximity

Shift+Fa

-] 5143

3 Workspace 'P5cC_4_BLE Ca
=+{Pz] Project 'PSoC_4_BLE_C

P PSoC_4_BLE CapSend |

b W l=A W= = N [

Clean P5oC_4_BLE_CapSense_Proximity
Clean and Build P5oC_4_BLE_CapSense_Proximity

Serif

rsch

; -
|Wull:space Explorer (1 project) 4

m
m

9
&
2 oD |

Generate Application
Generate Project Datasheet

EHE} Header Files
- i.[n] BLEApplications.h
~|h] HandleLowPower.h
“ 1] main.h

s]@aLsele

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. **

36



Example Projects

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
File Edit View Project Build | Debug | Tools Window Help

:gl’_| ]1_1 j E g S A & Windows r EB1%
B -l é aﬂ _ gg a Program Ctrl+F5
|Worl:space Explorer (1 project) & Select Debug Target...
& 3 & Debug F5
@ Workspace 'P5oC_4_BLE_CapSense_f ﬂ Debug without Programming Alt+F5
E}"EI];:J_JE“ PSoC_4_BLE CapSenst EL Attach to Running Target...
-4 PSoC_4_BLE_CapSense_Proxit J@  Toggle Breakpoint F9
[—}@ Header Files Mew Breakpoint »
+-|h] BLEApplications.h B
| PP o oo
i|h] HandleLowPower.h 7 i ) )
Iﬂ main.h | Enable A eakpoints
E}@ Source Files |_;UT[ n

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 30).

Figure 4-5. Port Acquire

K B
Select Debug Target - M
"_F- KitProg/170B0B5502274400 KitProg/170B0B5502274400
POWER =3
VOLTAGE_ADC = 3335
FREGUENCY = 2000000
FROTOCOL = SWD
KitProg Version 2.16
|
| |
I
’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 I. ? &J

E+3  KitPreg/170B0B5502274400 PSoC 4200 BLE CY8C4248LQ*-BL583
¢  PSoC 4200 BLE CY8C4248L0*-BL583 P_S_OC 4200 BLE {(ARM CMO)
Silicon 1D: kDBB11477

Cypress 1D: Be1AT711AA
Revision: PRODUCTION

Target unacquired

Show all targets - Connect

b

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.

If you are a beginner in BLE, refer to the PSoC Creator code examples such as BLE_FindMe and
BLE_Device_Information_Service as described in PSoC Creator Code Examples on page 13. You
may also refer the application note Getting Started with PSoC 4 BLE.

The four Kit code examples viz. CapSense Slider and LED, CapSense Proximity, BLE Central Mode
and Eddystone are intermediatory level examples that will help to design a system around the Kkit.
Refer to the 4.2 CapSense Slider and LED and later for details.

The CySmart Dongle code example is an advanced level example that will demonstrate a complete
solution around the kit. Refer to 4.6 BLE Dongle and LED Control for details.
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4.2 CapSense Slider and LED

4.21 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.

Figure 4-7. Attributes Configuration in BLE Component for Custom Services

Configure 'BLE 2 [
Name: BLE
Generall: Proﬁlesl GAP Settings |~ L2CAP Settings |~ Advanced | Builtdin q b
Add =- - Profile: Custom
| B e

(R Server

{8) Generic Access
*) Device Name
! Appearance
) Peripheral Prefemed Connection Parameters
-8 Generic Attribute
= C ) Service Changed

...{p) Cliert Characteristic Corfiguration

--5) CapSense
C) CapSense Slider

Client Charactenistic Configuration
-4 D) Charactenstic User Description
={S) RGB LED
C) RGB LED Cortrol

Client Charactenistic Configuration
-4 D) Charactenstic User Description
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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 also contain the function definition for initialization of the system and reading the
CapSense slider data from the CapSense Component.

m 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.

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

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.

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.
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Figure 4-8. TopDesign for PSoC_4 BLE CapSense_Slider LED Project
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Figure 4-9. TopDesign for PRoC_BLE_CapSense_Slider_LED Project
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422 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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423 Flow Chart

Figure 4-11 shows the flow chart of the code implemented.

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

System initialized.
Wait for interrupt from User
Button to Wakeup

Start
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Time-out?
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timeout?
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v
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over CapSense
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waiting for User button press
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Verify Output

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

CySmart Central Emulation Tool

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

Note: Refer CySmart 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 @1
= Supported targets Details
CySmart BLE 4.2 USE Dongle {CC Manufacturer: Cypress Semiconductor
Unsupported targets Product: CySmart BLE 4.2 USBE Dongle
Firmware version: 12018
Hardware version:  2.0.0.0
Description:

CySmart BELE dongle

4 (L1 2

[Show al -

B

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 35 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 % Manage PSMs 6 Disconnect

Master

[ start Scan E? Add to Whitelist [[J Update Firmware
Bluetooth Address  Address Type RSSI
1 Slider LED 00:20:6F:13: Jublic -59dBm  Connectable undirected

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

i CySmart 12

File Tools Help
€)' Select Dongle 9 Configure Master Settings 9§ Manage PSMs ) Disconnect
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L D008 | 12902 Client Characteristic Configuration Eroadeast
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T i

Atrbutes | L2CAP Channels | Connection Details

1l Clear Log |y Save Log

[00:26:16:045) - UUID: 32901
[00:26:16:208] : Command Complete’ event received
[00:2616208]:  Status: BLE_STATUS_OK

'

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
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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

[
R20 ~~ —-

& N CYSCKIT-042-BLE-A

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 notifications, modify the Value field of the Client Characteristic Configuration
descriptor to '00:00' and click Write Value.

Figure 4-20. Disable Notifications

Rwbies Mtribute Details | Send Commands
(® Discover All Attributes | ¥ Pair | [ Enable All Notifications View: B . Hade B000F
Hande uuiD UUID Description Value - uui: 2302
% oo [0 [E— [oz07 0 s2a JUID Description:  Cliert Characteristic Corfiguration
- D007 | G204 | Peroheral Prefered Conmection Parameters
5} Primary Servioe Declaration: Generic Atirbute
- 10008 [ ee2s00 [ Prmary Service Declaration [01:18 Generic Atrbute) i
- Characteristic Dedlaration: Servics Changed .
00009 | 02003 Characteristic Declaration 2204000524
b (DO0A | B2A05 Senvice Changed Propeties Enabled el
* neooon | a2s02 Ciert Characteristic Configuration Broadcast
=+ Primary Service Declaration Read
- 3000C [ 200 [ Prmary Senvice Declaration [31:0198:5F20000080 || [ize wibot respanse
i~ Characteristic Declaration = wite =
£-0000D | 0:2803 | Charactenstic Dectration [100E:00310198:5F:80] || oty
- (xDO0E | 00D3CAAZ000D1000800D00D5F 980131 FF Indicate
Autherticated signed wtes
- 50010 | 02901 Characteristic User Description Extended prapertcs L

=} Frimary Service Declaration

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
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2501 Characteristic User Description

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.
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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

Handle uuio UUID Description Vi
[=H Characteristic Declaration: Appearance
E| (0004 k2803 Charactenistic Declaration o
- (<0005 | Bx2ADT Appearance

[=h Characteristic Declaration: Peripheral Prefemed Connection Parameters
B 00006 | 02803 | Characteristic Declaration [

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 35 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
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7. When connected, the CySmart mobile application will list the profiles supported by the peripher-

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

Figure 4-26. CapSense Service Page

30O v 4 E806

= Services <

CapSense Slider

CapSense Slider

8. Swipe your finger on the CapSense slider on the BLE Pioneer Kit and see a similar response on

the CapSense page in the CySmart application (Figure 4-27).
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Figure 4-27. CapSense Slider
30 v 4 E807
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CapSense Slider
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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
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11.To disconnect from the BLE Pioneer Kit, return to the CySmart mobile application home screen
by pressing the back button.

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

Project Description

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

Advertisement with timeout

Connection with any Central device

One custom service

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

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

s ~
Configure 'BLE l T |l
Name: BLE
General I: Profiles I GAP Settings |* L2CAP Settings |* Advanced | Built-in 4 b
Add E- |- Profile: Custom

% B[

enerc Access

enerc Attribute
C Service Changed
4D Client Characteristic Configuration
-1-45) CapSense

= C ) CapSense Proximity
D) Cliert 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.

m 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.

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

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

Two projects demonstrate this functionality on two different devices:
m PSoC_4_BLE_CapSense_Proximity works with the PSoC 4 BLE Module.
m PRoC_BLE_CapSense_Proximity works with the PRoC BLE Module.
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. Top Design for PSoC_4 BLE_CapSense_Proximity Project
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BLE Component is configured for following:

1) General Discoverable mode

2) Custom Service for 1-byte Notification

3) Custom Characteristc Descriptor for Notification
4) No Security enabled

CapSense
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Manual

CapSense Component is configured for following:
1) One proximity sensor
2) Manual with run-time tuning
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Figure 4-31. Top Design for PRoC_BLE_CapSense_Proximity Project
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ADDITIONAL COMPONENTS

Notes;
1. Disable/Enable the COMPoNEnts 25 per your design
2 Drag Pins from the Component Catalog and connec lo the comgenents
3. Open cydwr file from the workspace and cennect Pins 1o the GPIOs
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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.

The proximity range is approximately equal to the diameter of the proximity loop. For more
information, refer to AN92239 - Proximity Sensing with CapSense.

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
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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.
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Figure 4-34. Pin Selection for CapSense Proximity Project
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4.3.3 Flow Chart

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

Figure 4-35. CapSense Proximity Project Flow Chart
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The project can be verified by two methods: using the CySmart Central Emulation Tool and BLE
Dongle or using the CySmart iOS/Android app.

4.3.4.1 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 lé]
[=-Supported targets Details
CySmart BLE 4.2 USB Dongle {CC Manufacturer: Cypress Semiconductar
Unsupported targets Product: CySmart BLE 4 2 IUSB Dongle
Firmware version: 12018

Hardware version:  2.0.0.0
Description:
CySmart BLE dongle

4 1 3

[Show all -

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 35 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 6 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

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

H Device Bluetooth Address  Address Type RSSI Advertisement Type Conine

Sense Proximity D0:20:6F:18: C Public -48dBm 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 i g SN s

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

CapSense Prodmity
[00:40:50:18:23:2C]

Minimum connection interval:  50.00 ms

Peer device:

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
Discowver All Attributes Ig’ Pair Enable All Motifications 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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€)' Select Dongle %@ Configure Master Settings $€ Manage PSMs &) Disconnect
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(® Discover All Attributes | ¢® Pair | [ Enable All Notifications View: |Category ~ + @ - [[ende b000F
Handie uuiD UUID Description Value + || vup 02902
0005 |mm ‘,ﬂppeamnce ‘ UUID Description:  Client Characteristic Configuration
[=}- Characteristic Declaration: Peripheral Preferred Connection Parameters Value:
500006 |b2ens [ Charactenstc Declaraton [0207:00:0420 -
= (0007 |&2ADA ‘ Peripheral Prefemed Connection Parameters ‘
5 Primary Service Declaration: Generis Atribute -
5 00008 s [ Prmry Service Declaration [01:18 feneric Atb Read Value ¥
5}- Characteristic Dedlaration: Servios Changed — — B
R ) Characteristic Declaration 220000524
Broadcast
- (ODOA | Be2AD5 Service Changed
Read
00008 | 02502 Client Charactenitic Corfiguration
_|| | Wite without response
=) Primary Service Declaration ! lwe =
. E
- B000C [eze00 | Prary Senvios Declaraion 31015857 80000 oy
(= Characteristic Declaration
Indicate
=} Ix000D ||}(23d]3 ‘Dvammenshc Declaration ‘ 10:0E:00:31:01:9B:5|
Autherticated signed wrtes
|-~ (x0DOE | 0003CAA100001000800000805F 980131
Extended propeties -
Ox000F (2502 Client Characteristic Corfiguration
00010 | 02501 Characteristic User Description I+
|1 n, ] 3

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

E Characteristic Declaration

- (000D

x=000E 0003CAA1D0001000300000805F3B0131

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. Place the desired module on BLE Pioneer Baseboard.
2. Connect the five-inch wire as a loop to the proximity connector J14 on the baseboard.
3. Plug the BLE Pioneer Kit into the computer, using the J13 USB connector.
4

. Program the kit with the CapSense proximity example project. Follow steps in Using Example
Projects on page 35 to program the device.

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

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

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

o

Figure 4-46. Connect to CapSense Proximity Peripheral
o 3 'd a 8:37
= BLE Devices < Q

Refreshing, Please wait...

CapSense RSSI:
Proximity

-50 dBm
00:A0:50:18:23:2C
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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; the proximity level is represented in the app as a bar graph, as shown in Figure 4-47.
The darker shade in the graph indicates closer proximity. The app beeps when the graph fills up
by 50 percent. Refer to CySmart iOS App User Guide for details.

Figure 4-47. CapSense Proximity Sensing with PSoC 4 BLE Module
oo 3 'd G 8:38

-ﬁ = CapSense <
e CapSense Proximity

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.

BLE Central Mode

Project Description

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

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

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

To aid in evaluation, the Peripheral project with the particular public address is provided in the same
workspace. This Peripheral project supports IAS and has fixed public address that the Central
device will recognize and auto-connect to. 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 30 to use the CySmart Central
Emulation Tool.

Figure 4-48. PSoC_4_ BLE_Central_IAS TopDesign
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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
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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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Figure 4-54 shows the flow chart for the IAS GATT server mode example project.
Figure 4-54. IAS GATT Server Mode Flow Chart
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1. Connect the BLE Dongle to one of the USB ports on the computer.
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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

|W0lk5pace Explorer

|

vJ;I:a-<|

TopDesign.cysch |~ TopDesign.cysch

L] Workspace 'PSoC_4_BLE_Central_[AS' (2 Projects

B

&} TopDesign.cysch

Set As Active Project

Start

>|j9 BLE_Dongle_Peripheral_IAS.cydwr
E}{E} Header Files

: ﬁ] BLEApplications.h

- i[h] main.h

E}{E} Source Files

L |€] main.c
I':'}-@ Project 'PSoC_4_BLE Central IAS" [CY8
&' TopDesign.cysch

i} PSeC_4_BLE Central IAS.cydwr
[2H) Header Files

-] BLEApplications.h

--[1] BLEclienth

-[h] HandleLowPower.h

-] main.h

EHCD Seurce Files

--|¢] BLEApplications.c

--|€] BLEclient.c

--|¢] HandleLowPower.c

€] main.c

Example Projects on page 35.

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.

Add

Build BLE_Dongle_Peripheral 1AS
Clean BLE_Dongle_Peripheral_IAS
Clean and Build BLE_Dongle_Peripheral_IAS

Update Components...

Copy Ctrl+C

Save BLE_Dongle_Peripheral _IAS As
Remove From Workspace

Rename F2

Unload/Reload Project

Dependencies...
Build Order...

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

5. 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
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E}@ Header Files
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o [n] mainh
El{E} Source Files
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to[S] main.c
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Bl )
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w
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As Active Project

4P PSeC_4_BLE Central IAS.cydwr
M3 Header Files

Add 4

-] 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
~{gl main.c Save PSoC_4_BLE_Central IAS As
Remaove From Workspace
Rename F2
6. Program the BLE Pioneer Kit with either the PSoC_4_BLE_Central_IAS or

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

the

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

indicated by a blinking LED.

8. 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 is connected and the application can now send alert levels.

9. 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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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 30.

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.

m 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.

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

m 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.cl.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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45.2 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
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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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4.5.3 Flow Chart
Figure 4-63 shows the flow chart of code implemented.
Figure 4-63. Eddystone Project Flow Chart
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454 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.

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 75



Example Projects

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 35 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 76

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

100% -

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

@ Calendar

My app

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 35 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

3 - H 11:23

® Radius Networks

C P

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

@ Locate Beacons

Beacon Transmitter

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

Visible Beacons Sort by Distance

Tap on a row for more information

http://www.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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Beacon Type: Eddystone URL
http://www.cypress.com/
M2M: 0

proximity: far

(13.51 meters)

RSSI: -58

Tx Power: -41

Telemetry version: 0

Battery: 3.3V

Temperature: 20.0 degrees C
Advertisement Count: 740
Uptime: 422.0 secs

Distance to Beacon

Calibrate Beacon

Example Projects

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

1.

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. **

Press SW2 on the BLE Pioneer Kit baseboard to start the connectable advertisement. The adver-
tisement state is indicated by the red LED.

Launch the CySmart app on your Android smart phone/device.
Connect to the CY Eddystone device from the list by clicking on it (see Figure 4-68).
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3 @ W 11:39

= BLE Devices < Q

Pull down to refresh...

CY EDDYSTONE RSSI:

00:A0:50:0E:1C:30 -71 dBm

4. Click the GATT DB menu option (see Figure 4-69).
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

3 @ 0 m11:39

<

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.

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.

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 39.

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 natifications.
Whenever CapSense detects activity, it will notify the finger location to the BLE Dongle; it will update
the LED brightness using PWM.

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

module.

Note: This project is meant only for the PRoC BLE device and works on the CY5677 CySmart BLE
4.2 USB Dongle hardware. The example project for CY5670 CySmart USB Dongle is available in the

CYB8CKIT-042-BLE Pioneer Kit.

Figure 4-71. Top Design for BLE_4_2_Dongle_CySmart_256K Project
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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_4_2_Dongle_CySmart_256K.cydwr in the Work-
space Explorer, as shown in Figure 4-72.

Figure 4-72. Pin Selection for BLE Dongle Project
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4.6.3 Flow Chart

Figure 4-73. Flow Chart for BLE_4_ 2 Dongle CySmart_256K 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 39.

3. Connect the BLE Dongle to one of the USB ports on the computer.
4. Program the BLE Dongle with the BLE_4_2_Dongle_CySmart_256K project. See Using Exam-

ple Projects on page 35 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 4-74. 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.
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The HCI is enabled in the BLE Component under the General settings. Note that when the HCI
mode is selected, all other tabs are hidden and cannot be configured. This is because in HCI mode,
there are no upper layer processes. On enabling HCl mode, 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 config-
ured for HCI mode are the baud rate and the pins for communication with the tester.

Figure 4-75. HCI Mode in BLE Component
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,[ General I Advanced | Builtin q b
[ Load configuration [g Save configuration
Profile
Broadcaster/Observer
@ Host Controller Interface (HCI)
Baud rate (bps): 115200 -
Data bits: 8
Parity: Mone
Stop bits: 1 bit
Flow control: RTS/CTS

Datasheet [ oK ] | Aoply | | Cancel |

[ ’)

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

For PC-based software, the serial communication link is the COM port, which is enumerated by 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.

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 84


http://www.digilentinc.com/Products/Detail.cfm?Prod=PMOD-RS232

4.7.2

£ CYPRESS

PERFORM

Example Projects

Figure 4-76. 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
X P1_5
RTS P1_6
CTS P1_7

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_0O
X P0O_1
RTS PO_2
CTS P0O_3

4.7.3 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 35. 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.
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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-A 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 103 for more details.

51.2 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
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The input to the LDO can come from either the USB, the VIN pin in the Arduino header J1, or header

J9.

Note: The typical dropout voltage of the selected LDO is 0.3 V at 500-mA output current. This gives
a minimum output of 4.6 V from the input voltage of 5 V from the VBUS. This drop also 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. An input voltage supply over 12 V can damage the

board.
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The BLE Pioneer Baseboard also contains a CR2032 coin cell holder to power it using a coin cell, as
shown in Figure 5-2.

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

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

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

3.3V

MOSFET based
Protection Ckt

ESD
Protection

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

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

m ESD protection is provided for the USB Mini-B connector.
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m A MOSFET-based protection circuit is provided for overvoltage and reverse-voltage protection for

the 3.3-V rail from J1.5, as shown in Figure 5-4.

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

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

board, as shown in Figure 5-5.
Figure 5-5. Schematics and Board Highlight of Current Measurement Jumper

BLE_VDD

NO LOAD
VTARG

R4 RO

uuﬂ[}f"

SoC SLp P oe R13
vs2 f=1014)
Rz
R39 (BN -
Rao [0
RUED

CYSCKIT-042-BLE-A PIONEER BASEBOARD

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 91



-2
T PHESH

PERFORM

Hardware

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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51.3 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 1/O pins for reset, I/O reference voltage (IOREF), and power supply line. The
J2 header is an analog port that contains 1/0 pins for SAR ADC, comparator, and opamp. The J3
header is primarily a digital port that contains 1/0 pins for PWM, 12C, SPI, and analog reference. The
J4 header is also a digital port that contains 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 116 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.

Pmod Connector - Digilent Pmod Compatible (J5-unpopulated)

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

This header is not populated on the BLE Pioneer Baseboard. You must populate this header before
connecting the Pmod daughter cards. Refer to the “No Load Components” section of Bill of Materials
(BOM) on page 116 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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515 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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5.1.6 CapSense Circuit
5.1.6.1 CapSense Slider

The BLE Pioneer Kit has a five-segment linear capacitive touch slider, which is connected to the
PSoC 4 BLE/PRoC BLE Module pins (see Figure 5-13). The CMOD and CTANK capacitors are
required for CapSense functionality and are provided on the modules (see Module Board on
page 105). A 2.2-nF capacitor is present on the CMOD pin, P4[0], for CapSense operation. BLE
Pioneer Kit also supports CapSense designs that enable waterproofing. The connection of the shield
to the pin or to ground is made by resistors R12 and R13, respectively. By default, R13 is mounted
on the BLE Pioneer Baseboard, which connects the shield to ground. Populate R12 and remove R13
when evaluating waterproofing designs, which will connect the shield to the designated pin, P1[6].

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

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

Hardware

The BLE Pioneer Baseboard has three LEDs. A green LED (LED2) 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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518 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

Swi1 Sw2

2

IXRES) IXRES 14 —12 P2 7 13/
C25
0.1uF EVQ-PE105K EVQ-PE105K
N RESET USER SWITCH

Fgfus LED 1 &

[ ] k R LED nn (;;! : : o T : “]
R6 F =
g mnﬂ
! L RESET (SW1)
—-JD-,:":;\ st

SoC SLP P OG
CZZ

mz‘l[

+ = R39 [T -
i3 COLTIR4s = ET = - : R40 E
$ =, \ LEeg LZ3Y i5a

e mTRamIRs:
[EDce MEROmT
S
; - : :
Gigsis G coon nom L cor s et R
€18, 4 1)) X B | = ] |
o = | User Button

(SW2)

CYSCKIT-042-BLE-A PIONEER BASEBOARD

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 101



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 12C lines P5[0] and P5[1] of the PSoC 4 BLE/PRoC BLE Module. The F-RAM is
1-Mbit (128KB) with an 12c speed up to 1 Mbps. The I2C 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-I2C bridges (see
Figure 5-19). The pull-up resistors on the I2C 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 32 and USB-I2C Bridge on page 33 for more information
on how to use these serial interconnections.

Figure 5-19. Schematics and Board Highlight of Serial Interface and I°C Pull-Up via FET
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5.1.11

Hardware

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 126.
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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 128 for details.

Figure 5-21. Schematics and Board Highlight of Module Headers for BLE Pins
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Hardware

522 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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523 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 94.

CY8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. ** 106



CYPRESS

PERFORM

Figure 5-23. Schematics and Board Highlight of Headers
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Hardware

524 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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Hardware

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:
m Transform the balanced output of the radio to an unbalanced connection to the antenna (balun).
m Transform the output impedance of the radio to a 50-ohm antenna.
m Suppress harmonics to a level below the regulations level in TX mode.
m Suppress the local oscillator (LO) leakage in RX mode.

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

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.

No Load

Figure 5-26. Schematics and Board Highlight — External Crystal, CMOD, CTANK, Decaps, Jumpers
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527 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 105 for schematics of PRoC BLE pins.

See Wiggle Antenna on page 108 for schematics of wiggle antenna.

See Antenna Matching Network on page 109 for schematics of antenna matching network.
See BLE Pioneer Baseboard LEDs on page 99 for schematics of power and status LED.
See Push-Buttons on page 101 for schematics of push-buttons.

Figure 5-27. Board Highlight
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Hardware

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
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5.3.1.1 Protection Circuits

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

53.2  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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533 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
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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 I1°C communication interface for data access. It is hardwired to the I2C
lines (P5_0 and P5_1). Because the F-RAM device is an 12C slave, it can be accessed or shared
among various 12C 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 A1 in the device. The
setting of these two pins on the BLE Pioneer Baseboard is controlled by resistors R32/R36 (A1) 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

MSB LSB
110 1 A2 | A1 [A16 |RIW
\ Joh
Slave ID Device Page
Select select
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Advanced Topics

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
Single-Byte Write

Start Address & Data Stop

}

FT T T TTTd FT T IhTTTd T T 11T
Address MSB A Data Byte AlP

By F-RAM *
Acknowledge

il

Multi-Byte Write
Start

Stop
By Master ¢ Address & Data l & l i
T T T T T T TTT FTTTTTT FTTTTTTT FTTTTTT
S | Slave Address s 0|A Address MSB A Address LSB A Data Byte Data Byte A|P
I | N N T 1 N

L >

By F-RAM % % %

Acknowledge

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. Appendix

A1 Bill of Materials (BOM)
A1 BLE Pioneer Baseboard
Item | Qty Reference Value Description Manufacturer Mfr Part Number
1 1 PCB - Printed circuit board Cypress 600-60194-01, Rev04
CR2032 Bat- |HOLDER COIN CELL
2 ! BT tery Holder CR2032 EJECT MPD BA2032
o,
3 1 C1 1.0 uF $2A1F())TANT 1UF 35V 10% AVX Corporation TAJB105K035RNJ
0,
4 1 C2 4.7 uF ?;‘1% TANT 4.7UF 20V 10% AVX Corporation TAJB475K020RNJ
CAP 10000PF 16V . C1005X7R1C103K050B
5 1 C3 0.01 uFd CERAMIC 0402 SMD TDK Corporation A
CAP CER 100UF 6.3V 20% . C3225X5R0J107M250A
6 1 Cc4 100 uFd X5R 1210 TDK Corporation c
C5,C8,C9,C10,C1
2,C14,C17,C18,C CAP .1UF 16V CERAMIC . C1005X5R1A104K050B
7 15 19,C21,C23.C25, 0.1 uFd X5R 0402 TDK Corporation A
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
CAP CER 33UF 6.3V 20% . C2012X5R0J336M125A
9 1 C29 33 uF X5R 0805 TDK Corporation c
D1,D2,D3,D4,D5, DIODE SCHOTTKY 0.5A Fairchild Semicon-
10 |6 D10 MBR0520L 20V SOD-123 ductor MBRO0520L
. SUPPRESSOR ESD 5VDC
11 3 D6,D7,D8 ESD diode 0603 SMD Bourns Inc. CG0603MLC-05LE
12 1 D9 3.9V Zener DIODE ZENER 3.9V 500MW Diodes Inc BZT52C3V9-7-F
SOD12
13 [1 |11 2.7V Zener  |QIODEZENER2.7VS00MW | o semiconductor |MMSZ4682T1G
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
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Item | Qty Reference Value Description Manufacturer Mfr Part Number
CONN HEADER FMALE Protectron Electro-
17 |1 J3 10x1 RECP 10POS 1" GOLD mech P9401-10-21
50MIL KEYED |CONN HEADER 10 PIN
18 |1 J6 SMD 50MIL KEYED SMD Samtec FTSH-105-01-L-DV-K
CONN HEADER FMAL Protectron Electro-
19 |1 J8 8X2 RECP 16PS.1" DL GOLD mech P9403-16-21
CONN HEADER 2.54MM Sullins Connector |SBH11-PBPC-D12-ST-
20 1 J10 12X2 RECP 24P0OS GOLD Solutions BK
CONN HEADER 2.54MM Sullins Connector |SBH11-PBPC-D10-ST-
21 1 | 10X2RECP | 50p0s GOLD Solutions BK
22 |1 J13 USB MINI B |MINI USB RCPT R/A DIP TE Connectivity 1734510-1
CONN RCPT 1POS .100"
23 |1 J14 1X1 RECP SNGL HORZ Samtec Inc BCS-101-L-S-HE
. CONN HEADR BRKWAY Protectron Electro-
24 |1 J15 2p_jumper 100 2POS STR mech P9101-02-12-1
. CONN HEADR BRKWAY Protectron Electro-
25 |1 J16 3p_jumper 100 3POS STR mech P9101-03-12-1
2% |1 LEDA Power LED LED 595NM AMB DIFF 0805 Ayago Technolo- HSMA-C170
Amber SMD gies
27 |1 |LED2 Status LED  |LED GREEN CLEAR 0805 | . oo Miniature  |CMD17-21VGC/TRS
Green SMD
LED RED/GREEN/BLUE CLV1A-FKB-
28 |1 |LED3 RGBLED  Ip cca smp Cree, Inc. CJ1M1F1BB7R4S3
330 OHM @ |FERRITE CHIP 330 OHM
29 |3 L1,L2,L3 100MHz 0805 Murata BLM21PG331SN1D
30 |3 Q2,Q4,Q6 PMOS '\SﬂgszsET P-CH 30V 2.2A ON Semiconductor INTR4171PT1G
MOSFET P-CH 30V 3.8A .
31 |1 Q1, PMOS SOT233 Diodes Inc DMP3098L-7
32 |2 Q3,05 PMOS MOSFET P-CH 20V 3.5A NXP Semiconduc- PMV48XP.215
SOT23 tors
RES 11K OHM 1/10W 1% .
0, - -
33 |1 R1 11K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF1102V
RES 560 OHM 1/8W 5% .
34 |1 R2 560 ohm 0805 SMD Panasonic - ECG |ERJ-6GEYJ561V
RES 14.7K OHM 1/10W 1% .
0, - -
35 |1 R3 14.7K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF1472V
RES 10K OHM 1/10W 1% .
o, - -
36 |1 R4 10K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF1002V
RES 4.3K OHM 1/10W 1% .
0, - -
37 |1 R5 4.3K 1% 0603 SMD Panasonic - ECG |ERJ-3EKF4301V
RES 100K OHM 1/10W 5% .
38 |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 .
39 (14 46,R47 R52.R53, ZERO SMD Panasonic - ECG |ERJ-3GEYORO0OV
R54,R55,R56
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Item | Qty Reference Value Description Manufacturer Mfr Part Number
RES 15K OHM 1/10W 1% .
40 |2 R8,R58 15K 0603 SMD Panasonic - ECG |ERJ-3EKF1502V
0, -
41 |2 R9,R20 10K 1% RES 10K OHM 1/8W 1% Stackpole Electron RMCF0805FT10KO
0805 SMD ics Inc
RES 10K OHM 1/10W 5% .
42 |1 R10 10K 0603 SMD Panasonic - ECG |ERJ-3GEYJ103V
RES 820 OHM 1/8W 5% .
43 |1 R11 820 ohm 0805 SMD Panasonic - ECG |ERJ-6GEYJ821V
4 |2 |R13,R14 ZERO RES 0 ORAMABWO80S  panasonic-ECG  |ERJBGEYOROOV
RES 22 OHM 1/10W 1% .
45 |2 R15,R16 22E 0603 SMD Panasonic - ECG |ERJ-3EKF22R0V
RES 15K OHM 1/10W 5% .
46 |2 R17,R18 15K 0603 SMD Panasonic - ECG |ERJ-3GEYJ153V
R22,R23,R28,R3 RES 2.2K OHM 1/10W 5% .
47 |5 1.R35 2.2K 0603 SMD Panasonic - ECG |ERJ-3GEYJ222V
RES 30K OHM 1/10W 5% .
48 |2 R24,R25 30K 0603 SMD Panasonic - ECG |ERJ-3GEYJ303V
RES 1.5K OHM 1/10W 5% .
49 |2 R29,R30 1.5K 0603 SMD Panasonic - ECG |ERJ-3GEYJ152V
R39,R40,R41,R4 RES 560 OHM 1/10W 5% .
50 |5 2.R43 560 ohm 0603 SMD Panasonic - ECG |ERJ-3GEYJ561V
SW PUSH- SWITCH TACTILE SPST- .
51 |2 SW1,SW2 BUTTON NO 0.05A 12V Panasonic - ECG |EVQ-PE105K
TEST POINT PC MINI Keystone Electron-
52 |1 TP5 BLACK 040"D Black ics 5001
53 |2 TVS1,TVS2 5V 350W ;;/38 UNIDIR 350W 5V SOD- Dioded Inc. SD05-7
IC REG LDO ADJ 1A Rohm Semiconduc-
54 |1 U1 LDO T0252-5 tor BAOOBCOWFP-E2
68QFN PSoC 5LP chip for Cvoress Semicon-
55 |1 u2 PSoC 5LP USB debug channel and yp CY8C5868LTI-LP039
Y ductor
USB-Serial interface
56 |1 U3 E-RAM F-RAM 1-Mbit (128K X 8) Cypress Semicon- FM24V10-G
12C interface ductor
MOSFET 2P-CH 20V .
57 |1 u4 DUAL PMOS 430MA SOT-563 ON Semiconductor [NTZD3152PT1G
Install on Bottom of PCB As per the Silk Screen in the Corners
58 |4 N/A N/A BUMPER CYLIN 0.375" DIA 3M SUB1AL
BLK
Special Jumper Installation Instructions
Install jumper |Rectangular Connectors
59 |2 J15,J16 across pins 1 [MINI JUMPER GF 6.0MM |Kobiconn 151-8010-E

and 2

CLOSE TYPE BLACK
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R/A GOLD

Solutions

Item | Qty Reference Value Description Manufacturer Mfr Part Number
Label
LBL, PCA Label, Vendor
Code, Datecode, Serial Cypress Semicon-
60 |1 N/A N/A Number 121-60329-01 Rev |ductor
04 (YYWWVVXXXXX)
61 1 N/A N/A LBL, QR code, 12mm X Cypress Semicon-
12mm ductor
No load components
CAP .1UF 16V CERAMIC . C1005X5R1A104K050B
62 |1 Cc22 0.1 uFd Y5V 0402 TDK Corporation A
CAP CERAMIC 1.0UF 25V .
63 |1 C24 1.0 uFd X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
R7,R59,R32,R33,
64 |9 R34,R48,R49,R5 |Zero Ohm RES 0.0 OHM 1/10W JUMP TE Connectivity 1623094-1
0603
0,R51
RES 4.7K OHM 1/10W 5% .
65 |1 R21 4.7K 0603 SMD Panasonic - ECG |ERJ-3GEYJ472V
50MIL KEYED |CONN HEADER 10 PIN
66 |1 J7 SMD 50MIL KEYED SMD Samtec FTSH-105-01-L-DV-K
CONN HEADER FEMALE |Sullins Connector
67 |1 J9 2 PIN HDR 2POS 1" GOLD Solutions PPPC021LFBN-RC
TEST POINT 43 HOLE 65 |Keystone Electron-
68 |2 TP4,TP5 BLACK PLATED BLACK ics 5001
TEST POINT 43 HOLE 65 |Keystone Electron-
69 |3 TP1,TP2,TP3 RED PLATED RED ics 5000
70 |2 |R4sR12 ZERO g\EASDO'O OHM/BW 0805 |5 asonic-ECG | ERJ-6GEYOROOV
CONN HEADER FMAL 6PS |Sullins Connector
71 1 J12 3x2 RECPT 1" DL GOLD Solutions PPPC032LFBN-RC
72 |1 J5 6X1 RECP RA CONN FEMALE 6POS .100" |Sullins Connector PPPCO61LGBN-RC
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A1.2

Module

A.1.2.1 CY5676A PRoC BLE 256KB Module
Item | Qty Reference Value Description Mfr_Name Mfr_Part_Number
1 1 PCB ) PROC BL.E 256KB Module Cypress qualified ven- 600-60249-01 Rev 03
printed circuit board dor
Samsung Electro-
C1,C3,C5,C7,C CAP .1UF 16V CERAMIC Y5V . .
2 8 9.C11,C16,C18 0.1 uF 0402 michanlcs America, |CLO5F104ZO5NNNC
C2,C4,C6,C8,C
3 |10 [10,c12,C15C1 [1.0uF  |SAP CERAMICTOUR 25V opy oo ooration C1608X5R1E105K080AC
X5R 0603 10%
7,C19,C20
0,
4 1 c21 2200 pF CAP CER 2200PF 50V 5% Murata Electronics GRM2165C1H222JA01D
NP0 0805
0,
5 1 Cc22 10000 pF CAP CER 10000PF 50V 5% Murata Electronics GRM2195C1H103JA01D
NP0 0805
0,
6 1 C23 36 pF OC:E)PZ CER 36PF 50V 5% NP0 Murata Electronics GRM1555C1H360JA01D
0,
7 11 |coa 18 pF OCQ)F; CER18PF 50V 1% NPO |\) rata Electronics | GRM1555C1H180FAQ1D
8 1 c14 15 pF CAP CER 1.5PF 50V NPO Johanson Technology 500R07S1R5BVAT
0402 Inc
HEADER |CONN HEADR FMALE .
9 1 J1 24 24POS 1" DL AU Sullins Connector SFH11-PBPC-D12-ST-BK
HEADER |CONN HEADR FMALE .
10 1 J2 20 20POS 1" DL AU Sullins Connector SFH11-PBPC-D10-ST-BK
1" 1L 6.8nH  |CER INDUCTOR 6.8NH 0402 f::ansm Technology || n7cengaveT
330 Ohm
12 |3 L2,L3,L4 @100 FERRITE CHIP 330 OHM Murata Electronics BLM21PG331SN1D
0805
MHz
13 1 U1 EE‘E’C 56 QFN PRoC BLE - 256KB t(;{press Semiconduc- | ~vg) 11573-56LQXI
14 |1 Y1 32.768KH |CRYSTAL 32.768KHZ 12.5PF ECS Inc ECS- 327-12.5-34B
z SMD
15 |1 Y2 24MHz gI\RAESTAL 24.000 MHZ 8PF ECS Inc ECS-240-8-36CKM
LBL, PCA Label, Vendor Code,
16 |1 LBL ) Datecode, Serial Number 121- |Cypress qualified ven- |
60216-01 Rev 01 (YYWWV-  |dor
VXXXXX)
No Load components
17 1 c13 12 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 |1 |R1 Zero Ohm gslSDO'O OHM1/BW 0605 |1E ¢onnectivity 1623094-1
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Item | Qty Reference Value Description Mfr_Name Mfr_Part_Number
20 1 R2 Rbleed No Load - -
RES 4.7K OHM 1/10W 5% .
21 |1 R3 4.7K 0603 SMD Panasonic - ECG ERJ-3GEYJ472V
4 CONN HEADER 4POS .100 R/
22 |1 J3 HEADER |A 15AU FCI 68016-204HLF
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 TP5 BLACK PLATED BLACK Keystone Electronics [5001
A.1.2.2 CY8CKIT-143A PSoC 4 BLE 256KB Module
Item| Qty Reference Value Description Mfr_Name Mfr_Part_Number
1 1 PCB ) PSoC 4 BLE 256KB Module |Cypress qualified 600-60248-01 Rev 03
printed circuit board vendor
Samsung Electro-
C1,C3,C5,C7,C9, CAP .1UF 16V CERAMIC . .
2 8 C11.C16,C18 0.1 uF Y5V 0402 :\:gchamcs America, |CLO5F104ZO5NNNC
C2,C4,C6,C8,C10
3 10 |.c12.615.C17.C1 |1.0 uF CAP CERAMIC 1.0UF 25V TDK Corporation C1608X5R1E105K080A
X5R 0603 10% C
9,C20
0,
4 |1 |co1 2200pF  |CAP CER2200PF 50V 5% |\4 ot Electronics | GRM2165C1H222JA01D
NPO 0805
[s)
5 1 C22 10000 pF CAP CER 10000PF 50V 5% Murata Electronics |GRM2195C1H103JA01D
NPO 0805
0,
6 1 Cc23 36 pF (C);:E)F; CER 36PF 50V 5% NP0 Murata Electronics |GRM1555C1H360JA01D
0,
7 |1 |coa 18 pF gfg; CER18PF 50V 1% NPO |1 rata Electronics | GRM1555C1H180FA01D
8 1 c14 15pF CAP CER 1.5PF 50V NPO Johanson Technol- 500R07S1R5BVAT
0402 ogy Inc
9 1 i HEADER |CONN HEADR FMALE Sullins Connector SFH11-PBPC-D12-ST-
24 24P0OS .1" DL AU u BK
10 |1 2 HEADER |CONN HEADR FMALE Sullins Connector SFH11-PBPC-D10-ST-
20 20POS .1" DL AU BK
1 |1 L 6.8nH CER INDUCTOR 6.8NH 0402 i;;a}gzon Technol- ) o7ceNsJveT
330 Ohm |FERRITE CHIP 330 OHM .
12 (3 L2,L3,L4 @100 MHz |0805 Murata Electronics |BLM21PG331SN1D
13 1 |ut PSoC 4BLE |56 QFN PSoC 4 BLE - 256KB dCL)j/groerss Semicon- | ~vgCc4248LQI-BLES3
14 (1 Y1 32.768KHz gI\RAESTAL 32.768KHZ 12.5PF ECS Inc ECS-.327-12.5-34B
15 |1 Y2 24MHz gl\RAESTAL 24.000 MHz 8PF ECS Inc ECS-240-8-36CKM

CYB8CKIT-042-BLE-A Bluetooth® Low Energy (BLE) Pioneer Kit Guide, Doc. # 002-11468 Rev. **

121




YPRESS
PERFORM

Item| Qty Reference Value Description Mfr_Name Mfr_Part_Number
LBL, PCA Label, Vendor

16 |1 LBL ) Code, Datecode, Serial Num- |Cypress qualified
ber 121-60215-01 Rev 01 vendor
(YYWWVVXXXXX)

No Load components

17 |1 c13 12 pF CAP CER 1.2PF 50V NPO Johanson Technol- 500R07S1R2BVAT
0402 ogy Inc
CAP CER 100PF 50V 10%

18 |1 C25 100pF X7R 0603 Kemet C0603C101K5RACTU

19 |1 R1 Zero Ohm (F){6EOSSO.O OHM 1/10W JUMP TE Connectivity 1623094-1

20 |1 R2 Rbleed No Load - -
RES 4.7K OHM 1/10W 5% .

21 1 R3 4.7K 0603 SMD Panasonic - ECG ERJ-3GEYJ472V
CONN HEADER 4POS .100

22 1 J3 4 HEADER R/A 15AU FCI 68016-204HLF

TP1,TP2,TP3,TP TEST POINT 43 HOLE 65 .

23 |4 4 RED PLATED RED Keystone Electronics |5000
TEST POINT 43 HOLE 65 .

24 (1 TPS BLACK PLATED BLACK Keystone Electronics |5001
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A.1.3 CY5677 CySmart BLE 4.2 USB Dongle
Item | Qty Reference Value Description Manufacturer Mfr Part Number
1 1 ) ) BLE Dongle Printed circuit Cypress qualified 600-60326-01 Revo1
board vendor
C1,C4,C6,C7,C9,
C11,C14,C16,C25
2 |17 |c28,c29,c32,C3 |0.1 uFd gﬁ;ﬂ UF 16V CERAMIC YOV |10 Gorporation  |C1005X5R1A104K050BA
5,C36,C38,C41,C
42
C2,C3,C5,C8,C10
,C12,C13,C15,C1
3 17 |7,C18,C24,C26,C |1.0 uFd )C(le gsile,]l\(/)ll/C 1.0UF 25V Taiyo Yuden TMK107BJ105KA-T
30,C31,C33,C34, °
C40
4 1 c19 1.2 pFd CAP CER 1.2PF 50V NP0 Johanson Technol- 500R07S1R2BVAT
0402 ogy Inc
0,
5 1 Cc22 36 pF OC‘Q)ZCER 36PF 50V 5% NPO Murata Electronics |GRM1555C1H360JA01D
o,
6 1 C23 18 pF (();Q)PZCER 18PF 50V 1% NPO Murata Electronics |[GRM1555C1H180FA01D
7 |1 |cao 0.01uFd |CAP 10000PF 16V CERAMIC | 1p e oornoration | C1005X7R1C103K050BA
0402 SMD
8 3 D1,D2,D3 ESD diode SUPPRESSOR ESD 5VDC Bourns Inc. CGO0603MLC-05LE
0603 SMD
9 1 F1 FUSE I:;%RESETTABLE -50A 15V Bourns MF-MSMF050-2
USB A CONN PLUG USB 4POS RT
10 |1 J1 PLUG ANG PCB Molex Inc 480370001
50MIL
CONN HEADER 10POS
1" 1 J2 KEYED DUAL SHRD SMD FCI 20021521-00010T1LF
SMD
Status LED BLUE CLEAR THIN 0805 |, .
12 |1 LED1 LED Blue |SMD LiteOn Inc LTST-C171TBKT
Status
13 |1 LED2 LED ;I;I%GREEN CLEAR 0805 Chicago Miniature CMD17-21VGC/TR8
Green
Power LED SUPER RED CLEAR .
14 1 LED3 LED Red |0805 SMD LiteOn Inc LTST-C170KRKT
15 1 |L1 51nH  |CER INDUCTOR 5.1NH 0402 ig;a}zion Technol- ) 47csN1SVeT
16 |2 |R8RM Zero Ohm EEASDO'O OHM1/8W 0805 |, has0nic-ECG | ERJ-6GEYOR0OV
RES 820 OHM 1/10W 5% .
17 |1 R7 820 ohm 0603 SMD Panasonic - ECG ERJ-3GEYJ821V
o,
18 |2 R22,R25 820 ohm EII\EASDSZO OHM 1/8W 5% 0805 Panasonic - ECG ERJ-6GEYJ821V
RES 2.2K OHM 1/10W 5% .
19 12 R9,R10 2.2K 0603 SMD Panasonic - ECG ERJ-3GEYJ222V
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Item | Qty Reference Value Description Manufacturer Mfr Part Number
R1,R2,R3,R4,R12
20 |9 |RI3R14RI5R2 zERO  |300 OO OMMVIOWO803 - pynagonic -EcG  |ERJ-3GEYOROOV
6
0,
21 |2 R17,R18 22E EII\EASDZZ OHM 1/10W 1% 0603 Panasonic - ECG ERJ-3EKF22R0V
RES 100K OHM 1/10W 5% .
22 |1 R21 100K 0402 SMD Panasonic - ECG ERJ-2GEJ104X
RES 15K OHM 1/10W 5% .
23 |2 R19,R20 15K 0603 SMD Panasonic - ECG ERJ-3GEYJ153V
RES 30K OHM 1/10W 5% .
24 |2 R23,R24 30K 0603 SMD Panasonic - ECG ERJ-3GEYJ303V
SW RA SWITCH TACTILE SPST-NO .
25 |2 SW1,SW2 PUSH 0.05A 12V Panasonic - ECG EVQ-P3401P
2% |1 |Tvst sv asow | 11> UNIDIR 350WSVSOD- I piogeq inc. SD05-7
27 |1 U1 PROC  |pRoC BLE, 56QFN 256kB | CYPress Semicon- | ~yp) 44573 56LQxI
BLE ductor
DUAL MOSFET 2P-CH 20V 430MA .
28 |1 uz2 PMOS SOT-563 ON Semiconductor |NTZD3152PT1G
PSoC 5LP Programmable Sys-|Cypress Semicon-
29 1 u3 PSoC 5LP tem on Chip, 68QFN ductor CY8C5868LTI-LP039
30 |1 Y1 32.768KH |CRYSTAL 32.768KHZ 12.5PF ECS Inc ECS-.327-12.5-34B
z SMD
31 |1 |v2 2amHz | SR TSTAL 24000 MAZEPEgeg in ECS-240-8-36CKM
LBL, PCA Label, Vendor Code,
Datecode, Serial Number 121- | Cypress qualified
32 11 |NA N/A 60161-01 Rev 03 (YYWWV-  |vendor -
VXXXXX); Only barcode
No load components
33 |1 C20 12 pF CAP CER 1.2PF 50V NPO Johanson Technol- 500R07S1R2BVAT
0402 ogy Inc
CAP CER 100PF 50V 10%
34 |1 C21 100pF X7R 0603 Kemet C0603C101K5RACTU
35 |1 C37 0.1 uFd OC:Q)PZJUF 16V CERAMIC Y5V TDK Corporation C1005X5R1A104K050BA
CAP CERAMIC 1.0UF 25V .
36 (1 c27 1.0 uFd X5R 0603 10% Taiyo Yuden TMK107BJ105KA-T
37 |1 R5 Zero Ohm 550830'0 OHM 1/10W JUMP TE Connectivity 1623094-1
RES 4.7K OHM 1/10W 5% .
38 |2 R6,R16 4.7K 0603 SMD Panasonic - ECG ERJ-3GEYJ472V
TP1,TP2,TP3,TP
4,TP5,TP6,TP7,T
39 |15 |P8,TP9,TP10,TP1|No load No load - -
1,TP12,TP13,TP1
4 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 12C 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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A3

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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A4 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.

© ©® N O O~ W

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

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.
. Click the Toggle Power icon below the menu bar to power the module.
. Click the Program icon below the menu bar to program the module.
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A.5 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
CY8CKIT-142 PSoC 4 BLE Module Available separately 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
CY8CKIT-143A PSoC 4 BLE 256KB Module As part of the kit 256KB Bluetooth 4.2
CY5671 PRoC BLE Module Available separately 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 As part of the kit 256KB Bluetooth 4.2

BLE Dongle Availability Flash Size | Bluetooth Version
CY5670 CySmart USB Dongle (BLE Dongle) Available separately 128KB Bluetooth 4.1
gzsglg CySmart BLE 4.2 USB Dongle (BLE As part of the kit 256KB Bluetooth 4.2

A5.1 CY8CKIT-142 PSoC 4 BLE Module

This is the lower flash version of the PSoC 4 BLE Module. It can be ordered separately. This module
has the CY8C4247LQI-BL483 silicon, with 128KB flash and 16KB RAM. It supports Bluetooth 4.1.

Figure A-3. CY8CKIT-142 PSoC 4 BLE Module
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Ab5.2

A5.3

CY8CKIT-141 PSoC 4 BLE SMA Module

This module is identical to the CY8CKIT-142 PSoC 4 BLE Module, except that it has an SMA con-
nector 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
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CYB8CKIT-143 PSoC 4 BLE 256KB Module

This is the Bluetooth 4.1 equivalent of the CY8CKIT-143A PSoC 4 BLE 256KB Module. It has the
CY8C4248LQI-BL483 silicon, with 256KB flash and 32KB RAM. It can be ordered separately.

Figure A-5. CYB8CKIT-143 PSoC 4 BLE 256KB Module
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Ab54 CYB8CKIT-143A PSoC 4 BLE 256KB Module

This is the default PSoC 4 BLE Module shipped as part of the BLE Pioneer Kit. It supports Bluetooth
4.2 features and DMA. It has the CY8C4248LQI-BL583 silicon, with 256KB flash and 32KB RAM.

Figure A-6. CY8CKIT-143A PSoC 4 BLE 256KB Module
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A5.5 CY5671 PRoC BLE Module

This is the lower flash version of the PRoC BLE Module. It can be ordered separately. This module
has the CYBL10563-56LQXI silicon, with 128KB flash and 16KB RAM. It supports Bluetooth 4.1.

Figure A-7. CY5671 PRoC BLE Module
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A5.6 CY5674 PRoC BLE SMA Module

This module is identical to the CY5671 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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A5.7 CY5676 PRoC BLE 256KB Module

This is the Bluetooth 4.1 equivalent of the CY5676A PRoC BLE 256KB 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 is the default PRoC BLE Module shipped as part of the BLE Pioneer Kit. It supports Bluetooth

4.2 features and DMA. It has the CYBL11573-56LQXI silicon, with 256KB flash and 32KB RAM.

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

This is the lower flash equivalent of the CY5677 CySmart BLE 4.2 USB. It can be ordered sepa-
rately. This dongle has the CYBL10162-56LQXI silicon, with 128KB flash and 16KB RAM. It supports

Bluetooth 4.1.

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 default BLE Dongle shipped as part of the BLE Pioneer Kit. It has the CYBL11573-
56LQXI silicon, with 256KB flash and 32KB RAM. It supports Bluetooth 4.2 and DMA.

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

CYB8CKIT-046 CYB8CKIT-046 Arduino compatible
10x2 header 8x2 header (baseboard) /0
headers

Arduino compatible
power header

Arduino compatible

(baseboard) /0 Arduino compatible
CY8CKIT-042-BLE & CY8CKIT-046 headers power headers
6x2 header CY8CKIT-046 only CY8CKIT-046 only

CY8CKIT-042 & CY8CKIT-044
9x2 header
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Arduino Uno-Compatible Headers

J1 Arduino-Compatible Header Pin Map
i Ardl_.lino Pioneer Series Kits
Pin CY8CKIT-042 | CY8CKIT-040 |CY8CKIT-042-BLE| CY8CKIT-044 | CY8CKIT-046

1 VIN VIN VIN VIN VIN VIN
2 GND GND GND GND GND GND
3 GND GND GND GND GND GND
4 5V V5.0 V5.0 V5.0 V5.0 V5.0
5 3.3V V3.3 V3.3 V3.3 V3.3 V3.3
6 RESET RESET RESET RESET RESET RESET
7 IOREF P4.VDD P4.vDD BLE.VDD P4.vDD P4L.vDD
8 NC NC NC NC NC NC

J2 Arduino-Compatible Header Pin Map

B Ardyino Pioneer Series Kits
Pin CY8CKIT-042 | CY8CKIT-040 |CY8CKIT-042-BLE| CY8CKIT-044 | CY8CKIT-046

1 A0 P2[0] PO[0] P3[0] P2[0] P2[0]
2 - PO[2] - P2[0] P2[6] P3[6]*
3 A1 P2[1] PO[1] P3[1] P2[1] P2[1]
4 - PO[3]? - P2[1]? P6[5]? P3[7]?
5 A2 P2[2] PO[2J? P3[2] P2[2] P2[2]
6 - P4_VDD - P2[2]2 PO[6]2 P9[0]
7 A3 P2[3] PO[4]? P3[3] P2[3] P2[3]
8 - P1[5)° - P2[3]" PA4]® Pol]
9 A4 P2[4] P1[3] P3[4] P2[4] P2[4]
10 - P1[4]2 - P2[4]2 P4[5]2 P9[2]
11 A5 P2[5] P1[2] P3[5] P2[5] P2[5]
12 - P1[3]° - P2[5]° P4[6]? PI[3]
13 - PO[0] - - PO[0] -
14 - GND — - GND -
15 - PO[1] - - PO[1] -
16 - P1[2J - - P3[4]? -
17 - P1[0] - - PO[7]? -
18 - P1[112 - - P3[5]2 -

a. These pins are also used for onboard peripherals. See the tables in “Onboard Peripherals” on page 138 for connection details.
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J3 Arduino-Compatible Header Pin Map
4 Arduino Pioneer Series Kits
Pin CY8CKIT-042 | CYBCKIT-040 | CY8S8CKIT-042-BLE | CY8CKIT-044 | CYS8CKIT-046

1 D8 P2[6] P1[4] POI[5] PO[2] PO[2]
2 - - - - - P3[4]
3 D9 P3[6] P1[5] PO[4] PO[3] PO[3]
4 - - - - - P6[5]
5 D10 P3[4] P1[6] PO[2] P2[7] P6[3]
6 - - - - - P6[3]
7 D11 P3[0] P1[1]? POI[0] P6[0] P6[0]
8 - - - - - P6[0]
9 D12 P3[1] P3[1] PO[1] P6[1] P6[1]
10 - - - - - P6[1]
11 D13 PO[6] P1[7] PO[3] P6[2] P6[2]
12 - - - - - P6[2]
13 GND GND GND GND GND GND
14 - - - - - GND
15 AREF P1[7] NC VREF P1[7] VREF
16 - - - - - VREF
17 SDA P4[1] P1[3] P3[4] P4[1] P4[1]
18 - - - - - P4[1]
19 SCL P4[0] P1[2] P3[5] P4[0] P4[0]
20 - - - - - P4[0]

a. These pins are also used for onboard peripheral connections. Refer to the A.6.2 Onboard Peripherals section for connection details.
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J4 Arduino-Compatible Header Pin Map

4 Arduino Pioneer Series Kits
Pin CYB8CKIT-042 | CYBCKIT-040 | CY8CKIT-042-BLE | CYS8CKIT-044 | CY8CKIT-046

1 DO PO[4] PO[5] P1[4] P3[0] P3[0]
2 - - - - - P8I[0]
3 D1 PO[5] PO[6] P1[5] P3[1] P3[1]
4 - - - - - P8[1]
5 D2 PO[77? PO[7] P1[6] P1[0] P1[0]
6 - - - - - P8[2]
7 D3 P3[7] P3[2]? P1[7] P1[1] P1[1]
8 - - - - - P8[3]
9 D4 POI[0] PO[3] P1[3] P1[2] P1[2]
10 - - - - - P8[4]
11 D5 P3[5] P3[0] P1[2] P1[3] P1[3]
12 - - - - - P8I[5]
13 D6 P1[0] P1[0] P1[1] P5[3] P5[6]
14 - - - - - P8I[6]
15 D7 P2[7] P2[0]2 P1[0] P5[5] P5[5]
16 - - - - - P8[7]

a. These pins are also used for onboard peripheral connections. Refer to the A.6.2 Onboard Peripherals section for connection details.
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A.6.2 Onboard Peripherals
Pioneer Series Kits
CapSense CY8CKIT-046
# Pin CY8CKIT-042 CYSCKIT-040 CY8CKIT-042-BLE| CY8CKIT-044 (Gesture Pad
(Linear Slider) (Linear Slider) (Gesture Pad) with Radial
Slider)?
CapSense PA[1)/ B P4[4)/ Po[e)/
1| sensor1 | Cs LS EO P2l1VCS_LS B0 | 5 GES cR | ©S_GES CR
CapSense P1[2)/ P4[5)/ P4[5)/
2 | sensor2 | Cs_LS Ef - P2l2VCS_LS B1 | o5 GES UP | CS_GES LT
CapSense P1[3)/ _ P4[6] P4[4)/
3 Sensor 3 CS_LS E2 P2BBICS_LS_E2 /CS_GES_LT CS_GES_UP
CapSense P1[4)/ B P3[4}/ P4[7)/
4| sensor4 | CS LS E3 P2l4VCS_LS B3 | 5 GES DN | CS GES RT
CapSense P1[5)/ P3[5)/ P4[6)/
5| Sensor5 | Cs_ LS E4 - P2[SJCS_LS B4 | 5 GES RT | CS_GES DN
6 CapSense _ _ _ _ P7[4)/
Sensor 10 CS_RS_EO
7 CapSense B B B B P7[5)/
Sensor 11 CS_RS_E1
8 CapSense B B B B P7[6)/
Sensor 12 CS_RS E2
9 CapSense _ B _ _ P7[7Y
Sensor 13 CS_RS_E3
10 CapSense B B B B PO[O)/
Sensor 6 CS_RS _E4
1 CapSense B B B B PO[1)/
Sensor 7 CS_RS _E5
12 CapSense _ _ _ _ P7[2)/
Sensor 8 CS_RS_E®6
13 CapSense B B B B P7[3)
Sensor 9 CS_RS_E7
14 CMODP P4[2] PO[4] P4[0] P4[2] P4[2]
15 CTANKP P4[3] PO[2] P4[1] P4[3] P4[3]
16 | CMODP - - - - P5[0]
17 | CTANKP - - - - P5[1]
CapSense
18 Shield PO[1] - P1[6] PO[1] PO[2]

a. The CapSense elements are present on the CY8CKIT-046 shield board. The radial slider (CapSense sensors 6 to 13) is symmetric and the
sensor order can be shifted to fit your requirement, that is, the desired zero position on the slider.
b. CMODO, CTANKO, CMOD1, and CTANK1 are only present in the CY8CKIT-046 PSoC 4 L-Series Pioneer Kit.
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Proximity Header Pin Map
Pioneer Series Kits
Pin # | Description
CY8CKIT-042 | CY8CKIT-040 |CYSCKIT-042-BLE| CY8CKIT-044 | CY8CKIT-046
1 - P2[0 P2[0 P3[7 P94
PROXIMITY o [ 71 bl
2 - - - P3[6] P9[5]
RGB LED Pin Map
Pioneer Series Kits
Pin # Color
CY8CKIT-042 | CYS8CKIT-040 |CY8BCKIT-042-BLE| CY8CKIT-044 | CY8CKIT-046
1 Red P1[6] P3[2] P2[6] PO[6] P5[2]
2 Green PO[2] P1[1] P3[6] P2[6] P5[3]
3 Blue PO[3] PO[2] P3[7] P6[5] P5[4]
User Switch Pin Map
Pioneer Series Kits
Pin # | Description
CY8CKIT-042 | CY8S8CKIT-040 | CYBCKIT-042-BLE| CY8CKIT-044 | CY8CKIT-046
1 SW2 PO[7] - P2[7] PO[7] PO[7]
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