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AN96841 introduces you to Cypress’s EZ-BLE™ family of Bluetooth Smart modules. EZ-BLE modules are fully qualified
and certified Bluetooth Low Energy (BLE) solutions. EZ-BLE Modules provide a complete BLE solution, integrating a
BLE radio system, two crystals, antenna, and passive components required for BLE operation. This application note
helps you explore the EZ-BLE Module architecture and development tools and shows you how to create your first project
with the EZ-BLE PRoC Module and PSoC Creator ", the development tool used for all EZ-BLE Modules. This application
note also guides you to more resources to accelerate in-depth learning about the Cypress EZ-BLE solutions.
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1 Introduction

Bluetooth Low Energy (BLE) is an ultra-low-power wireless standard defined by the Bluetooth Special Interest Group
(SIG) for low-power, short-range communication. It features a physical layer, protocol stack, and profile architecture,
all designed and optimized for the lowest power consumption. BLE operates in the 2.4-GHz ISM band, with a data
rate up to 1 Mbps.

BLE is used in a wide range of applications. The use of BLE in these applications also varies widely in production
volume, from very low- to high-volume end products. The use of fully qualified, certified, BLE modules removes time-
consuming RF board design and costly qualification/certification processes. As such, modules have quickly become
the design preference.

The Cypress EZ-BLE Module family provides fully integrated, qualified, and certified programmable systems that
integrate 32-kHz and 24-MHz crystal oscillators, passive components, on-board chip or trace antennas, and a
Cypress BLE chip (PRoC BLE or PSoC 4 BLE), which includes the BLE radio, programmable analog and digital
blocks, memory, and an ARM® Cortex®-MO microcontroller. Cypress EZ-BLE modules are available in footprints as
small as 10 mm x 10 mm x 1.8 mm.

The EZ-BLE PRoC Module enables quick time-to-market and eliminates time-consuming and costly RF hardware
development, certification, and qualification processes, offering an effective alternative to completing a BLE system
design from the ground up. In addition to reducing the cycle time and certification and qualification expenses, the
programmable architecture and GPIOs allow great flexibility by using the PSoC Creator IDE, the schematic-based
design tool for designing applications with EZ-BLE Modules, and a speedy time-to-market.

The BLE stack library is integrated with PSoC Creator and is free-of-cost. It can be easily configured using a simple
graphical user interface allowing you to jumpstart your BLE design in minutes.

EZ-BLE Modules offer a best-in-class current consumption of 150 nA while retaining the SRAM contents and the
ability to wake up from an interrupt. The EZ-BLE Module consumes only 60 nA while maintaining the wakeup
capability in its nonretention power mode. The capacitive touch-sensing feature in the EZ-BLE Module, known as
CapSense®, offers an unprecedented signal-to-noise ratio, best-in-class waterproofing, and a wide variety of sensor
types such as buttons, sliders, and proximity sensors. These sensors are gaining increased popularity in wearable
electronic devices such as activity monitors and health and fithess equipment.

The EZ-BLE PSoC Module products provide the most cost-effective solution for sensor-based Internet of Things (IoT)
solutions, allowing maximum integration of external ICs used for sensor interface, thereby reducing the overall BOM
cost and size. In addition, programmable analog and digital subsystems allow optimized battery life by offloading
tasks traditionally completed by the main MCU.

2 More Information

Cypress provides a wealth of data at www.cypress.com to help you accelerate the learning on the EZ-BLE Modules,
as well as Cypress’s PSoC and PRoC family of silicon devices. If you are a first-time user of Cypress’s PSoC or
PRoC family of products, it is recommended that you read Appendix A: Cypress Terms of Art for a list of commonly
used terms. If you are seeking an overview of the Bluetooth Low Energy (BLE) standard, read AN91267 - Getting
Started with PSoC® 4 BLE. The following is an abbreviated list of resources for the EZ-BLE Module family:

m  Datasheets describe and provide electrical specifications for each of the EZ-BLE Module.

m  Application Notes and Code Examples cover a broad range of topics. Many application notes include code
examples. PSoC Creator provides additional code examples — see Appendix D: Code Examples.

m  Technical Reference Manuals (TRMs) provide detailed descriptions of the architecture and registers for the
PRoC BLE and PSoC 4 BLE device families.

m  CapSense Design Guide describes how to design capacitive touch-sensing applications with the EZ-BLE
Modules.

m  Development Tools

o PSoC Creator is a state-of-the-art, easy-to-use IDE that offers a unique combination of hardware
configuration and software development based on standard schematic entry.
CySmart BLE Host Emulation Tool for Windows is an easy-to-use GUI that enables you to test and debug
your BLE Peripheral applications. i0S and Android applications are also available.
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m  Development Kits

o CY8CKIT-042-BLE Bluetooth Low Energy (BLE) Pioneer Kit is an easy-to-use and inexpensive development
platform for BLE. This kit includes connectors for Arduino™ compatible shields.

o Each EZ-BLE Module offers a low-cost Evaluation Board to provide an evaluation vehicle for the EZ-BLE
Modules without requiring custom hardware design. These Evaluation Boards are compatible with the
CY8CKIT-042-BLE Bluetooth Low Energy (BLE) Pioneer Kit. See Development Kits and Evaluation Boards
for an overview of kits for the EZ-BLE Modules.

m  Technical Support
o Frequently Asked Questions (FAQs): Learn more about our BLE ecosystem.

o BLE Forum: See if your question is already answered by fellow developers on the PSoC 4 BLE and PRoC
BLE forums.

o Still have questions? Visit our support page and create a technical support case or contact a local sales
representative. If you are in the United States, contact our technical support team by calling our toll-free
number: +1-800-541-4736. Select option 8 at the prompt.

3 EZ-BLE Module Overview

If you are looking for a detailed overview of the Bluetooth Low Energy standard or the Cypress BLE Component, see
AN91267 - Getting Started with PSoC® 4 BLE.

EZ-BLE Modules offer fully integrated and fully certified BLE solutions allowing rapid development and deployment of
your BLE product. This section provides an overview of the EZ-BLE Modules available today. For detailed information
on each module referenced in this section, see Appendix B: EZ-BLE Module Product Details.

All EZ-BLE Modules ship with the components required to achieve full BLE functionality, including:

m  PCB substrate: Footprints as small as 10 mm x 10 mm x 0.5 mm

m  Cypress BLE IC (PRoC BLE or PSoC 4 BLE)

o See the PRoC BLE 128-KB Flash device datasheet for detailed information on the Cypress PRoC BLE IC
with 128-KB Flash

o See the PSoC 4 BLE 128-KB Flash device datasheet for detailed information on the Cypress PSoC 4 BLE
IC with 128-KB Flash

o See the PRoC BLE 256-KB Flash BT 4.1 device datasheet for detailed information on the Cypress PRoC
BLE IC with 256-KB Flash. For detailed information on Cypress’s BT 4.2 compliant silicon devices,
download the PRoC BLE BT 4.2 datasheet.

o See the PSoC 4 BLE 256-KB Flash BT 4.1 device datasheet for detailed information on the Cypress PSoC
BLE IC with 256-KB Flash. For detailed information on Cypress’s BT 4.2 compliant silicon devices,
download the PSoC 4 BLE BT 4.2 datasheet.

m  Crystal oscillators
o 32.768-kHz watch crystal oscillator (WCO)
o 24.0-MHz external crystal oscillator (ECO)

m  Chip or Trace antenna
m  Passive components (resistor, capacitor, inductor)

m  RF Shield, unless otherwise noted
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3.1

EZ-BLE Module Family Features
Table 1 summarizes the features and capabilities of every EZ-BLE Module available from Cypress.

Table 1. EZ-BLE Module Features and Capabilities

Features

Details

BLE Subsystem

BLE radio and link-layer hardware blocks with BLE 4.1- compatible protocol stack

CPU 3-MHz to 48-MHz ARM Cortex-M0 CPU with single-cycle multiply
Flash Memory 128-KB or 256-KB

SRAM 16-KB or 32-KB

GPIOs Up to 25 (module-dependent)

CapSense Up to 25 sensors (module-dependent)

CapSense Gestures

Supported

ADC 12-bit, 1-Msps SAR ADC with sequencer
Opamps Up to four available on EZ-BLE PSoC Modules
Comparators One available on EZ-BLE PSoC Modules

Current DACs

One 7-bit, and one 8-bit

Power Supply Range

19Vto55V

Low-Power Modes

Deep-Sleep mode at 1.3 pA
Hibernate mode at 150 nA
Stop mode at 60 nA

Serial Communication

Two independent serial communication blocks (SCBs) with programmable 1°C,
SPI, or UART

IS Communication Interface

Yes

Timer/Counter/Pulse-Width
Modulator (TCPWM)

4/4/8

Universal Digital Blocks (UDBs)

Four available on EZ-BLE PSoC Modules

Clocks

3-MHz to 48-MHz IMO
32-kHz ILO

Power Supply Monitoring

Power-on reset (POR)
Brown-out detection (BOD)
Low-voltage detection (LVD)

Integrated Crystal Oscillators

24-MHz ECO integrated on module
32-kHz WCO integrated on module

Antenna Type

Trace or Chip Antenna (module dependent)
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3.2 EZ-BLE Module Low Power Modes
EZ-BLE Modules support the following five power modes as illustrated in Figure 1:

m  Active mode: This is the primary mode of operation. In this mode, all peripherals are available.

m  Sleep mode: In this mode, the CPU is in sleep mode, SRAM is in retention, and all the peripherals are available.
Any interrupt wakes up the CPU and returns the system to Active mode.

m  Deep-Sleep mode: In this mode, the high-frequency clock (IMOl) and all high-speed peripherals are off. The
WDT?, LCD, I2C/SPI, link layer, and low-frequency clock (32-kHz ILOs) are available. Interrupts from GPIO,
WDT, or SCBs” can cause a wakeup. The current consumption in this mode is 1.3 pA for all PRoC BLE devices
in the family.

m  Hibernate mode: This power mode provides a best-in-class current consumption of 150 nA while retaining
SRAM, programmable logic, and the ability to wake up from an interrupt generated by a GPIO.

®m  Stop mode: This power mode retains the GPIO states. On some modules, wakeup is only possible by using the
external reset (XRES) pin on the module. The current consumption in this mode is only 60 nA.

Figure 1: Power Modes

Current‘ Code D_lgltal Analog clioek: Wake-Up Wake-Up
Power Mode Consumption Execution Peripherals | Peripherals Sources Sources Time
(Typical) Available Available Available
Active 2.2mA @ 6 MHz Yes All All All - -
Sleep 1.3 mA No All All All Any interrupt source 0
WDT, LCD, WCo
Deep -Sleep 1.3 UuA No I2C/SPI, Link- POR, BOD ' GPIO, WDT, SCB 25 ps
32-kHz ILO
Layer
Hibernate 150 nA No No POR, BOD No GPIO 2ms
Stop 60 nA No No No No XRES 2ms

3.3 EZ-BLE Module Device Security

EZ-BLE Modules provide a number of options for the protection of flash memory from unauthorized access or
copying. Each row of flash has a single protection bit; these bits are stored in a supervisory flash row.

! Internal Main Oscillator
2 Watchdog Timer
% Internal Low-Speed Oscillator

“ Serial Communication Blocks can be configured as an 12C, UART, or SPI interface
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3.4

Cypress offers multiple EZ-BLE Module options to suit each solution’s needs. Each device within the EZ-BLE Module

EZ-BLE Marketing Part Number Overview

family has a unique Marketing Part Number (MPN) used for ordering. The MPN format is shown in Figure 2.

[3]
<
|

Table 2 summarizes the features and capabilities of each specific EZ-BLE Module Marketing Part Number (MPN)
available from Cypress. Click on the specific part number for more detailed information on the device or refer to

E - XX

)|<xxux

Figure 2: EZ-BLE Module Marketing Part Numbering Format

Appendix B: EZ-BLE Module Product Detalils.

Bluetooth Specification: 0 = Bluetooth 4.1, 1 = Bluetooth 4.2
RF Shield Included: 0 = Includes RF shield, 1 = Does not include shield
Device Identification Number: xx = Unique sequential product number for each module

Temperature Range: 0 = Industnal, 1 = Extended Industnal
EZ-BLE Module Type: 0 = Fixed-function bndge, 2 = PRoC Module, 4 = PSoC Module

Antenna Type: 0= No Antenna, 1 = PCB Antenna, 2 = Chip Antenna

Flash Size: 0 = 128KB, 2 = 256KB
Marketing Code: BLE = BLE Product family

Company ID: CY = Cypress

Table 2. EZ-BLE Module MPN Features and Capabilities

0] =
el [}
25| ® = = o 2 0 2 S
v |SE| 2| & 2 s | 2| ¥ 2z | 23 g8
o 88| 3| w S o | = 81 v |3 < e5 |8|8|E
c s 2| S c x T = = (S} o o ) 0 2 Qla| s
€ |2E| 2| 8 8 c| g |5 |° © 2 |12 E s
5| w 2 o S o | = kS
Marketing Part BLE Silicon Module Size x§ = g L 2 ﬁ © 2 3
Number Device (mm) — =
CYBLE-022001-00 | PRoC BLE 10x 10 x 1.8 30 |Yes| 41 | Chip | 21-SMT® | 16 128 | 16 2 Yes | 4| Yes | Yes(25) | - |- | -
CYBLE-014008-00 |PSoC 4 BLE 11x11x1.8 30 | Yes| 4.1 | Trace | 32-SMT | 25 128 | 16 2 Yes |4 | Yes | Yes(25) |4 |1]| 4
CYBLE-012011-00 | PRoC BLE 145x19.2x20 | 30 |Yes| 41 | Trace | 31-SMT | 23 128 | 16 2 Yes |4 | Yes | Yes(22) | - |- | -
CYBLE-012012-10 | PRoC BLE 14.5x19.2 x 1.6 30 | No | 41" | Trace | 31-SMT | 23 128 | 16 2 Yes |4 | Yes | Yes(22) | - |- | -
CYBLE-222005-00 |PRoC BLE 10x10x 1.8 30 |Yes| 41 | Chip | 22-sMT6 | 16 256 32 2 Yes | 4| Yes | Yes(15) | - |- | -
CYBLE-222014-01 |PRoC BLE 10x10x 1.8 30 |Yes| 42 | Chip | 22-sMT6 | 16 256 32 2 Yes | 4| Yes | Yes(15) | - |- | -
CYBLE-214009-00 |PSoC 4 BLE 11x11x1.8 30 |Yes| 41 | Trace | 32-SMT | 25 | 256 | 32 2 Yes Yes | Yes(25) |4 |1]| 4
CYBLE-212019-00 | PRoC BLE 145x19.2x 2.0 30 Yes | 4.1 | Trace | 31-SMT 23 256 32 2 Yes | 4| Yes | Yes(22) | - |- | -
CYBLE-212023-10 | PRoC BLE 145x19.2x2.0 | 30 | No | 417 | Trace | 31-SMT | 23 | 256 | 32 2 Yes |4 | Yes | Yes(22) | - |- | -
CYBLE-224110-00 |PSoC 4 BLE 95x154x1.8 | 400° | Yes | 41 | Chip | 32-SMT | 25 | 256 | 32 2 Yes |4 | Yes | Yes(25) |4 |1]| 4

® Measured in meters and is specified as Line-of-Sight (LoS)

® CYBLE-222005-00 and CYBLE-222014-01 are drop-in compatible with the CYBLE-022001-00. The additional pin included on the

CYBLE-222005-00 and CYBLE-222014-01 is the Vrer input pin, which does not impact drop-in compatibility.

" CYBLE-012012-10 and CYBLE-212023-10 operate to the BT 4.1 standard, but are not qualified with the Bluetooth SIG and do not

contain a QDID.

® To enable 400 meter range on the CYBLE-224110-00 module, please refer to Appendix Section B.2.3.3, Process for Enabling and

Activating Power Amplifier/Low-Noise Amplifier.
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Development Tools

Cypress supports the EZ-BLE Modules with high-quality software tools, with access to a suite of world-class

Integrated Design Environments (IDEs).

Cypress provides the following software to get started with a EZ-BLE Module design:

PSoC Creator

CySmart PC application
CySmart Android app
CySmart iOS app

agrwODE

Bluetooth Low Energy Component (part of PSoC Creator)

Configure the Components using
configuration tools.

Explore the library of more than 100
Components.

Review the Component datasheets.

Drag and Drop
Components

4.1 PSoC Creator
PSoC Creator is a free Windows-based Integrated Design Environment (IDE). It enables you to design hardware and
firmware systems concurrently. As Figure 3 shows, with PSoC Creator, you can:
1. Drag and drop Components to build your 3.
hardware system design in the main design
workspace. 4.
2. Co-design your application firmware with the
PSoC hardware. 5
Configure BLE

Gemeral | Profies | GaP Sefings | L2cAP setings | saitn
5 Lead corfiguration. g Save comfiguration
@ Profie Collection

i mode skt 10 chicas the gt ot fom a o supponed pcfes

Broadcaster/Observer
“Thia mode doss net suppar connestons

HestConbroller Mode

ARy | SRR | S1eeouc) | eames.
)

Configur

weh ahost stack ang 3

Prfle corfigusion

Frofle Cusom. ]
Profle e [ Server (GATT Server) ™
GAPrle:  [Periphersl =

] Use BLE low power mods

it UART [+1.30]

5 UART (508 mode) [v20)
J

b aa
& g Syste
% iy Thermal Menagement

[ -
Inst_N

=
S/ Creress

o Bluetooth Low Energy (BLE)
20

Features

* Blustooth v4.1 compliant protocol stack

® Generic Access Profile (GAP) Features

o Broadcaster, Observer, Peripheral and Central roles.
o Supports role reversal between Peripheral and Central

o User-defined advertising data

© Bonding support for up to four devices

© Security modes 1.and 2

© Bluetooth

BLE_1
BLE

© Bluetooth

®

Generic Attribute Profile (GATT) Features
 GATT Client and Server
o 32bit UUIDs
Special Interest Group (SIG) adopted GATT-based Profiles (19) and Services (24), and
quick prototype of new profile design threugh intuitive GUI Custom Prafile development
‘Security Manager features
o Pairing methods: Just works, Passkey Entry, Out of Band
o Authenticated man-in-the-middle (MITM) protection and data signing
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4.2

4.3

4.4

PSoC Creator Help

Visit the PSoC Creator home page to download and install 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 > Open > Example projects. These example projects
demonstrate how to configure and use PSoC Creator Components.

m  Starter designs: Choose File > New > Project > PSoC 4 Starter Designs. These starter designs demonstrate
the unique features of PSoC 4 BLE.

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

m  Component datasheets: Right-click a Component and select “Open Datasheet.” Visit the PRoC BLE
Component Datasheets page for a list of all PSoC 4 BLE 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.

Bluetooth Low Energy Component

The Bluetooth Low Energy Component inside PSoC Creator provides a comprehensive GUI-based configuration
window that lets you quickly design BLE applications. The Component incorporates a Bluetooth Core Specification
v4.1-compliant BLE protocol stack and provides API functions to enable user applications to interface with the
underlying Bluetooth Low Energy Sub-System (BLESS) hardware via the stack.

The Component supports the SIG-adopted GATT-based profiles and services as well as custom BLE profiles and
services, and it allows various GAP and GATT roles to be configured. The Component generates the necessary code
for a particular profile and service operation, as configured in the GUI, abstracting the underlying BLE stack and
hardware configuration so that you can concentrate on the system design.

The BLE Component also provides profile Application Programming Interfaces (APIs) to design BLE solutions without
requiring manual stack-level manipulation. The exception to this is the L2CAP configuration specified in Bluetooth
v4.1, which allows advanced users to configure the L2CAP layer of the stack if desired.

See AN91267 - Getting Started with PSoC® 4 BLE for a detailed overview of Bluetooth Low Energy (BLE) and the
BLE Component.

CySmart PC Application

The CySmart Host Emulation Tool is a Windows application that emulates a BLE Central device using the BLE
Pioneer Kit's BLE Dongle; see Figure 12. It is installed as a part of the BLE Pioneer Kit installation and can be
launched from right-click options in the BLE Component. It provides a platform for you to test your EZ-BLE Module
Peripheral implementation over GATT or L2CAP connection-oriented channels by allowing you to discover and
configure the BLE Services, Characteristics, and Attributes on your Peripheral.

Operations that you can perform with CySmart Host Emulation Tool include, but are not limited to:

®m  Scan BLE Peripherals to discover available devices to which you can connect.

m  Discover available BLE Attributes including Services and Characteristics on the connected Peripheral device.
m  Perform read and write operations on Characteristic values and descriptors.

m  Receive Characteristic notifications and indications from the connected Peripheral device.

= Establish a bond with the connected Peripheral device using BLE Security Manager procedures.

m  Establish a BLE L2CAP connection-oriented session with the Peripheral device and exchange data per the
Bluetooth 4.1 specification.

Figure 4 and Figure 5 show the user interface of CySmart Host Emulation Tool. For more information on how to set
up and use this tool, see the CySmart user guide from the Help menu.
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Figure 4. CySmart Host Emulation Tool Master Device Tab
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4.5 CySmart Mobile App
In addition to the PC tool, you can download the CySmart mobile app for iOS or Android from the respective app
stores. This app uses the iOS Core Bluetooth framework and the Android built-in platform framework for BLE
respectively to configure your BLE-enabled smartphone as a Central device that can scan and connect to Peripheral
devices.

The mobile app supports SIG-adopted BLE standard Profiles through an intuitive GUI and abstracts the underlying
BLE Service and Characteristic details. In addition to the BLE standard Profiles, the app demonstrates a custom
Profile implementation using Cypress’s LED and CapSense demo examples. Figure 6 and Figure 7 show a set of
CySmart app screenshots for the Heart Rate Profile user interface. For a description of how to use the app with BLE
Pioneer Kit example projects, see the BLE Pioneer Kit Guide.

Figure 6. CySmart iOS App Heart Rate Profile Example
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Figure 7. CySmart Android App Heart Rate Profile Example
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5 Development Kits and Evaluation Boards
Cypress provides an easy-to-use development kit to help you prototype your EZ-BLE Module design.
5.1 CY8CKIT-042 BLE Pioneer Kit
with a coin cell battery.

The CY8CKIT-042 BLE Pioneer Kit, as shown in Figure 8, is an Arduino Uno-compliant BLE development kit for the

PRoC BLE and PSoC 4 BLE family of devices, including the EZ-BLE Modules. The CY8CKIT-042 BLE kit consists of
pluggable BLE modules that connect to a baseboard. The Pioneer Kit can be powered through the USB interface or

The Pioneer baseboard and RF module combination enables you to develop battery-operated low-power BLE
capabilities such as the CapSense user interface on the Pioneer baseboard.

BLE master emulation platform on non-BLE Windows systems.

without the need to design custom hardware.

designs that work in conjunction with standard Arduino shields and additional PSoC 4 and PRoC BLE device
The kit contains a BLE USB dongle that acts as a BLE master and works with the CySmart application to provide a

Cypress offers evaluation boards for each of the EZ-BLE Modules to evaluate and develop with the Cypress module
Figure 8. BLE Pioneer Kit
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W ENERGY
CY8CKIT-042-BLE BLUETOOTH"®
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ALE QUICK START GUDE

042:8LE QUICK START Guipe

=
o T e
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The kit includes of a set of BLE example projects and documentation that should help you get started with developing
your own BLE applications. Visit www.cypress.com/go/CY8CKIT-042-BLE to get latest updates on the kit and to
download kit design, example projects, and documentation files.
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5.2 EZ-BLE Evaluation Boards
For details and images of each EZ-BLE Evaluation Board, see Appendix C: EZ-BLE Evaluation Board Details.

The EZ-BLE Evaluation Boards are designed to fan out the connections of each respective EZ-BLE Module to
headers compatible with the CY8CKIT-042-BLE Pioneer Kit. The EZ-BLE Evaluation boards allow you to evaluate the
Cypress EZ-BLE Modules without having to design custom hardware to mount the Cypress EZ-BLE Module.

Table 3 lists each of the available EZ-BLE Modules and their corresponding evaluation board part numbers. Click on
your evaluation board for additional information.

Table 3. EZ-BLE Modules and Corresponding Evaluation Board Part Numbers

EZ-BLE Module Part Number EZ-BLE Evaluation Board Part Number
CYBLE-022001-00 CYBLE-022001-EVAL
CYBLE-014008-00 CYBLE-014008-EVAL
CYBLE-012011-00 CYBLE-012011-EVAL
CYBLE-012012-10 CYBLE-012011-EVAL
CYBLE-222005-00 CYBLE-222005-EVAL
CYBLE-222014-01 CYBLE-222014-EVAL
CYBLE-214009-00 CYBLE-214009-EVAL
CYBLE-212019-00 CYBLE-212019-EVAL
CYBLE-212023-10 CYBLE-212019-EVAL
CYBLE-224110-00 CYBLE-224110-EVAL

Each EZ-BLE Evaluation Board contains the following components:

m  Cypress EZ-BLE Module — soldered directly to the Evaluation Board
m  PCB substrate used for I/O fan out
m  Connection headers

m Cmog capacitor (for use with Capacitive Sensing elements on the CY8CKIT-042-BLE kit).
Note: Certain EZ-BLE Modules integrate the Cmoq capacitor on the module (for example, CYBLE-014008-00). In
these cases, the associated EZ-BLE evaluation board will not include an addition Cmoq Capacitor.

m  Inductors (for power supply noise reduction) — refer to your EZ-BLE Module datasheet for recommended external
components)

EZ-BLE Evaluation Boards are designed to simulate the placement and connection of the EZ-BLE Modules in a final

application. All host-side layout pattern recommendations (as shown in each specific module’s datasheet) are

followed for each evaluation board.

Note that not all connections available on the CY8CKIT-042-BLE are populated on the EZ-BLE Evaluation Boards.
This is due to the number of I/Os supported on the EZ-BLE Modules. When designing applications, PSoC Creator will
only display connections that are available on the specific EZ-BLE Module that you are designing with. See Appendix
C: EZ-BLE Evaluation Board Details for details on the connections available for each of the EZ-BLE Evaluation
Boards and the corresponding connections on the CY8CKIT-042-BLE development kit.

To place any of the EZ-BLE Module Evaluation Boards on the CY8CKIT-042-BLE baseboard, locate the 20-pin (J11)
and 24-pin (J10) connection headers, as shown in Figure 9.

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 12


http://www.cypress.com/
http://www.cypress.com/search/all?f%5b0%5d=meta_type%3Atechnical_documents&f%5b1%5d=field_related_products%3A37896&f%5b2%5d=resource_meta_type%3A575

Getting Started with EZ-BLE™ Module

J
)

i’

CYPRESS
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Plug the EZ-BLE Evaluation Board into the CY8CKIT-042-BLE baseboard on headers J10 and J11, while keeping the
antenna directed outside. See Appendix C: EZ-BLE Evaluation Board Details for images showing proper connection
to the CYBCKIT-042-BLE baseboard for each module. Note that there are notches on both the J10 and J11 headers

that will ensure proper insertion orientation.
To remove the EZ-BLE Evaluation Board from the CY8CKIT-042-BLE baseboard, hold the CY8CKIT-042-BLE
baseboard in one hand and the EZ-BLE Evaluation Board in the other, as shown in Figure 10, and pull it out using a

rocking motion.
Figure 10. Removing the EZ-BLE Evaluation Board from the CY8CKIT-042-BLE Baseboard

Each of the connections made from the EZ-BLE Evaluation Board to the CY8CKIT-042-BLE baseboard are
accessible on the Arduino-compatible headers located on the CY8CKIT-042-BLE baseboard. Figure 11 shows the

Arduino-compatible headers and port-pin identifiers located on the CY8CKIT-042-BLE baseboard.

Need support? Click here.
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Figure 11. Arduino Compatible Headers on CY8CKIT-042-BLE Baseboard
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B Arduino™ Pin Definition
B BLE Pioneer Baseboard

The connections above are labeled according to the CY8CKIT-042-BLE baseboard pinout. For the equivalent and
available connections used with your EZ-BLE Evaluation Board, see Appendix C: EZ-BLE Evaluation Board Details.
For additional information on the CY8CKIT-042-BLE, see the CY8CKIT-042-BLE product web page.

Www.cypress.com

Document No. 001-96841 Rev. *F

Need support? Click here.

14


http://www.cypress.com/
http://www.cypress.com/?rID=102636

==7 CYPRESS )
Embedded in Tomarron” Getting Started with EZ-BLE = Module
6 EZ-BLE Module Development Setup

Figure 12 shows the hardware and software tools required for evaluating BLE Peripheral designs using the EZ-BLE
Module Evaluation Boards (for example, CYBLE-022001-EVAL — green board in Figure 12). The BLE Pioneer Kit (red
board in Figure 12) acts as a Peripheral that can communicate with either a CySmart iOS/Android app or the
CySmart Host Emulation Tool that acts as a Central device. The CySmart Host Emulation Tool also requires a BLE
Dongle (black board in Figure 12) for its operation. The dongle is included in the CY8CKIT-042-BLE kit. The
development system setup required for programming and debugging a BLE design is shown in Figure 13.

Figure 12. BLE Functional Setup
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Figure 13. BLE Development Setup
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The My First EZ-BLE Module Design section will walk you through a step-by-step configuration of the BLE
Component for creating a simple Peripheral application. You may refer to application notes AN91184 and AN91162

for a step-by-step description of how to use the BLE Component to develop applications using BLE standard and
custom Profiles.
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7.1

Module Placement and Enclosure Considerations

EZ-BLE Modules are designed to be soldered to a host PCB to provide seamless BLE connectivity. To maximize RF
performance of the final product, care needs to be taken on the placement of the module and antenna. This section
describes in detail the recommended placement of the module on a host board to ensure optimal RF performance.
This section also details the effect of metallic or nonmetallic enclosure and metal obstructions near the EZ-BLE
Module.

Antenna Ground Clearance

A monopole antenna requires that no ground plane is below the antenna. The ground plane below it will not allow the
field to propagate. This is defined as the Ground Clearance requirement. However, after some distance, a ground
must be present for a monopole antenna. Defining this region is a very significant step for any antenna design. The
Ground Clearance region defines the bandwidth and the efficiency of the antenna.

Each specific EZ-BLE Module Marketing Part Number specifies the Ground Clearance used for the design of the
module, and offers recommended additional ground keep-out area to maximize the RF performance. The examples
below reference the CYBLE-022001-00 module specifically. For details on other modules, see the specific module
datasheet.

The CYBLE-022001-00 uses the Johansson 2450AT18B100 chip antenna. The datasheet of the antenna requires a
Ground Clearance of 6.5 mm x 6.5 mm when placed as shown in Figure 14.

Figure 14. Antenna Clearance

Mo Ground

4mm

B e
6.5mm

Antenna

In Figure 14, the chip antenna is placed at the edge of the module. The yellow area in Figure 14 does not have any
ground on any layer. The module placement in a host board needs to ensure that no traces or ground layers of the
host board comes within this region. Any ground plane below a monopole antenna degrades the radiation and
adversely affects the RF efficiency.
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7.2 Module Placement in a Host System

The EZ-BLE Module is soldered to a host board and a clearance must be provided for the antenna where no routing
or ground is allowed on any layer. Placing the module at the edge of the host board is recommended as it provides
the best RF performance and simplifies the requirement of not routing signal or ground traces under the antenna
Ground Clearance region. Figure 15 shows four placement options on a host board, with option 1 being the most

efficient.
Figure 15. Module Placement in a Host Board
./.'
. /
Antenna Tip 2
NG
Ground Clearance \
Region Shield Clearance Region

outside of module

Figure 15 shows an example of four positions of the module in a host board, “1”, “2”, “3”, and “4”. The white area
shown around the module is the clearance area. For the antenna in question, it is recommended to provide a
clearance area of 4 mm in each direction. For details on the recommended clearance area for your EZ-BLE Module,
see the specific module datasheet.

As can be seen in Figure 15, when placing the module at the edge of the host board, the additional clearance area is
not required as the antenna is facing outwards (with no possibility of signal or ground traces to be beneath the
antenna Ground Clearance region). Conversely, if the module is placed in the middle (placement option “2”) of the
host board, the clearance area must be provided in order to achieve an optimal RF performance.

Placement option “1” is the best option shown in Figure 15, because it removes the need to reroute signal or ground
traces away from the Ground Clearance region of the module (because no GPIO are located at the top left corner of
the module). Furthermore, it does not require any additional clearance area, because the antenna faces outward, with
the antenna tip exposed to open space.

In placement options “3” and “4”, although the module is placed at the edge of the host board, the antenna tip is not
exposed to free space.

Placement option “2” not only wastes PCB real estate, but also provides diminished RF performance compared to
position “1”, as we can have traces facing the antenna tip.
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7.3 Enclosure Effects on Antenna Performance

Antennas used in consumer products are sensitive to the PCB RF ground size, the product's plastic casing, and
metallic enclosures. This section describes the effect of each of these environmental factors on RF performance.

7.3.1 Antenna Near Field and Far Field
Every antenna contains two regions surrounding it: 1) the near field and 2) the far field.

The near field is the region where the radiated field has not yet formed. In this region, the electric and magnetic fields
are not orthogonal to each other. This region is very close to the antenna in distance. The near-field region has two
regions: the reactive near-field region and the radiating near-field region. The transition to a far-field region happens
in the radiating near-field region.

The radiation field is formed after the transition to the far field region. In this region, the relative angular variation of
the field does not depend on the distance. This means that if we plot the angular radiation field at a distance from the
antenna in the far-field region, their shapes remain the same. Only with distance, the field strength decreases.
However, the shape of the radiation pattern remains the same with respect to the angular variation. This region is
called the far-field region. An object in the far field does not affect the radiation pattern much. However, any
obstruction in the near field can completely change the radiation pattern. If the obstruction is metal, the effect on the
radiation pattern is much more pronounced. Figure 16 shows the regions for a dipole antenna.

Figure 16. Near and Far Field

Dipole Antenna
With length D !

Reactive Near Field

Region — - Radianing Near Field

Region

For a module based on a 2.4-GHz chip antenna, the near field extends up to 4 mm.

7.3.2 Effect of Nonmetallic Enclosure

Any plastic enclosure changes the resonating frequency of the antenna. The antenna can be modeled as an LC
resonator whose resonant frequency decreases when either L (inductance) or C (capacitance) increases. A larger RF
ground plane and plastic casing increase the effective capacitance and thus reduce the resonant frequency. See the
application note AN91445 for more details on the effect of an enclosure.

Figure 17 details a module antenna in a plastic enclosure. The clearance from the antenna to the plastic enclosure
can be as little as 2 mm. However, clearance of this amount can affect the tuning of the antenna. This can be
resolved by retuning the antenna; however for a module solution, it is not recommended to attempt retuning of the
antenna. To minimize effects on the module antenna, it is recommended to have a minimum clearance of 5 mm.
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Figure 17. Cypress EZ-BLE Module Inside of a Plastic Mouse Enclosure
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7.3.3 Effect of Metallic Objects
An antenna is sensitive to the presence of metallic objects in its vicinity. A metallic object shorts the electric field and
thus changes the radiation field. Depending on the size of the obstruction, electromagnetic waves go through different
diffraction patterns or may be completely shielded by the metallic object.

Metallic objects in the near field can have a drastic impact on the radiation pattern. The thickness of the
CYBLE-022001-00 module is 1.8 mm (including the antenna) and the near field of this module extends up to 4 mm
from the antenna. Therefore, it is recommended that any metallic obstruction be at least 6.2 mm away from the PCB
plane to avoid negative effects to the RF performance. Cypress recommends an 8-mm gap from the module PCB
plane to any metallic enclosure. Figure 18 details the required clearance from the EZ-BLE Module to small metal
obstructions.

Figure 18. Clearance from Small Metal Obstructions
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7.3.4 Recommendations for Placement over a Large Metal Plane
The other effect of metal is the formation of an image antenna. The best practice in this case is to orient the metal
orthogonal to the antenna to ensure minimum effects. If the length or width of the plane approaches the size of the
module, it is considered a large metal objects near the antenna. Figure 19 details two placement options for this
scenario. Of these two placement options, option “1” should be avoided.
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Module :
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It is recommended to not have any large metallic objects parallel to the antenna. This has a drastic effect because the
image antenna is of opposite polarity. The interference caused by such an antenna is destructive to the RF radiation.

If it is not possible to avoid a large metallic object running parallel to the module plane, then it is recommended to
maintain a distance (h) of at least 30 mm. This will ensure that the interference caused by the image antenna will not
be completely destructive. The radiation will be strongly directional below the 30-mm distance and the efficiency will
dramatically drop at a distance (h) below 8 mm. At a distance (h) of around 2 mm, the radiation efficiency can go
below 20%.
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Figure 19. Clearance from a Large Metal Plane
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7.4 Guidelines for Enclosures and Ground Plane

The best practices with respect to enclosure design and ground planes are summarized:

Ensure that there is no component, mounting screw, or ground plane near the tip or the length of the antenna
located on the EZ-BLE Module.

Ensure that no battery cable, microphone cable, or trace crosses the antenna trace on the PCB.

Ensure that the antenna is not completely covered by a metallic enclosure. If the product has a metallic casing or
shield, the casing should not cover the antenna. No metal is allowed in the antenna near the field.

Ensure that paint on plastic enclosures is nonmetallic near the antenna.

The orientation of the antenna should be in-line with the final product orientation (if possible) so that radiation is
maximized in the desired direction. The polarization of the receive antenna and the position of the receive antenna
should be taken into account so that the module can be oriented to maximize radiation.

There should not be any ground directly below the antenna Ground Clearance region of the module.
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8 Manufacturing with EZ-BLE Modules

EZ-BLE Modules are intended to be used with traditional Surface Mount Technology (SMT) manufacturing lines and
are compatible with industry-standard reflow profiles for Pb-free solders.

8.1 SMT Manufacturing Pick-and-Place

The EZ-BLE Modules should be picked up from the topside of the module using industry-standard pick-and-place
machinery and nozzles. The ideal location for picking up the module is on the shield area of the module. For the
optimal location for your EZ-BLE Module, see the module’s datasheet.

Each EZ-BLE Module marketing part number has a unique center-of-mass detailed in each product’'s datasheet. This
center-of-mass is the area that represents the optimal location to pick up the unit with the nozzle. Using the center-of-
mass guidelines for pick-and-place location will minimize SMT line disturbances caused by units releasing
prematurely from the nozzle.

Figure 20 shows an image of a nozzle used by Cypress manufacturing the CYBLE-022001-EVAL Evaluation Board
product. See the center-of-mass dimensions in each module’s datasheet to select an appropriate nozzle for your
manufacturing line equipment.

Figure 20. Nozzle Used by Cypress for Evaluation Board Production

Figure 21 shows an image of the CYBLE-022001-00 picked up at the center-of-mass by the nozzle referenced above.

Figure 21. Image of Nozzle Used by Cypress for Evaluation Board Production

8.2 Manufacturing Solder Reflow

EZ-BLE Modules are compatible with industry-standard reflow profiles for Pb-free solder. Table 4 details the solder
reflow specifications for all EZ-BLE Modules.

Table 4. EZ-BLE Module Solder Reflow Specification

Module Package Maximum Peak Temperature Time at Maximum Temperature

All Packages 260 °C 30 seconds
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This section gives you a step-by-step process for building a simple BLE Pioneer Kit-based design with the EZ-BLE

My First EZ-BLE Module Design
Module Evaluation Board using PSoC Creator. This example project is specific to the CYBLE-022001-EVAL

Evaluation Board (using the CYBLE-022001-00 EZ-BLE PRoC Module).

9
9.1 About the Design
This design implements a BLE Find Me Profile in the Target role that consists of an Immediate Alert Service (IAS).
Alert levels triggered by the Find Me Locator are indicated by varying the state of a LED on the BLE Pioneer Kit, as
Figure 22 shows. Two status LEDs indicate the state of the BLE interface.
Figure 22. My First EZ-BLE Module Design
Find Me Target
(BLE Pioneer Kit)

Service

Find Me Collector
(CySmart PC/Mobile App)
IAS
Immediate Alert Service Characteristic
Alert Level

IAS GATT Client
Write Alert Level

IAS GATT Server

Prerequisites
EVAL board, and have installed the following software:

PSoC Creator 3.3 SP1 or later with PSoC Programmer 3.23.1 or later

9.2
Before you get started with the implementation, make sure that you have a BLE Pioneer Kit, the CYBLE-022001-

|
CySmart Host Emulation Tool or CySmart iOS/Android app
You can create your first EZ-BLE PRoC Module design in four steps:

]
Configure the design in the PSoC Creator schematic page.

Write the firmware to initialize and handle BLE events.

1.
Program the EZ-BLE PRoC Module on the BLE Pioneer Kit.
4. Test your design using the CySmart Host Emulation Tool or mobile application.

2.
3.
9.3 Part 1: Configure the Design
This section takes you on a step-by-step guided tour of the design process. It starts with creating an empty project
and guides you through schematic design entry. You can skip this section if you simply wish to try the example
project provided with this application note without going through the build process.
Install PSoC Creator 3.3 SP1 or newer on your PC. After installation, a registration page for Keil license will be

Window Help

Figure 23. Creating a New Project

1.
=3 4 X

2.
i1 PSoC Creator3.2
File | Edit View Project Build Debug Tools
New |E Project... | b
Y| Eile.. Rt W

shown. This can be ignored for the EZ-BLE PRoC Module.
Start PSoC Creator, and from the File menu, choose New > Project, as Figure 23 shows.

-

Qpen
|' Example Project...
Add [
Close Curl+F4 - PSoC® Creator™
o - A\ 0
B4y Close Wo 2
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Note: If you choose to open the completed example project directly instead of creating the project from
scratch, you may be informed that your version of PSoC Creator has newer components available than were
used in the creation of the example project associated with this application note. The information screen will
appear as shown in Figure 24. The details contained in this screen will differ based on the version of PSoC
Creator being used.

Figure 24. Component Update Information

PSoC Creator Info pft.M0114

j# The following new system-level components have been found: cy_Ifclk,
LIN_Dynamic. The Design-Wide Resources file, My_First_EZ-
BLE_Design.cydwr, stores the selected version of these components. The
newly found component versions need to be saved so they don't auto-
update to the latest version in the future ifwhen newerversions of the
components become available.

Show Details > oK

3. Select OK and your workspace opens. To build and program an application to your EZ-BLE Module, you must
first update the components used in the example project using the Component Update Tool. To access the
Component Update Tool, left-click the warning icon that is present in the lower right corner of PSoC Creator, as

shown in Figure 25.

Figure 25. Component Update Tool Warning Icon Location

r Errors 0Warnings 0 Motes

4. Before the Component Update Tool opens, you will be prompted if you wish to save your any unsaved
documents before proceeding, as shown in Figure 26. Select Yes to proceed with the component update or No
to exit the update, or click Show Details for more information. The Component Update Tool will not perform
updates on unsaved documents.

Figure 26. Prompt for Saving Documents Prior to Component Update

je‘ There are unsaved documents in the project Would you like to save these
documents to continue with the update process?

Show Details >> Yes No

PSoC Creator Info sdb.M0037 “

5. After selecting Yes in Figure 26, the Component Update Tool will prompt you to update any Components that are
out of date. Figure 27 shows the Component Update Tool. Select Next to proceed to the next page of the

component update.

Www.Ccypress.com
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Figure 27. Component Update Tool

Select components to update
Out-of-date components found which may contain defects/incompatibilities that could affect your design. We

strangly recommend updating all components.

Mame Available Versions =+
=53] My_First_EZ-BLE_Design J
EI@ TopDesign.cysch —

=My ADC SAR SEQ P4 -

.[¢] ADC_SAR Seq 1 [v2.20] 2.40 -

=% v pins -

(%] SO [w2.10] 2.20 -

~[¢] ADC_In [v2.10] 2.20 -

~[@] Alert_LED [v2.10] 2.20 -

[ 8] Advertising_LED [+2.10] 2.20 -

-[®] WS [v2.10] 2.20 -

(2] SCK [w2.10] 2.20 -
~[#] SW4 [v2.10] 2.20 i

After clicking Next, the Component Update Tool will preview the components that will be updated and provide
the option to “Create workspace archive before updating.” Select the desired option and then click Finish. Figure

28 shows the Component Update Tool with the option to create a workspace archive before updating. After
clicking Finish, you may proceed after the status window shown in Figure 29 is no longer present.

Www.cypress.com
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Figure 28. Review, Archive and Update Components

Component Update Tool ? “

Review pending updates
Click "Finish’to complete the updates, "Back’to alter them, or 'Cancel’to exit without any changes.

MName New Version | ™
My_First_EZ-BLE_Design
ToepDesign.cysch
ADC_SAR_Seq_1 [v2.0] 2.30
SDI [w2.10] 2.20
ADC_In [w2.10] 2.20
Alert_LED [v2.10] 2.20
Advertising_LED [v2.10] 2.20
WS [v2.10] 2.20
SCK [v2.10] 2.20
SW4 [v2.10] 2.20
S Lo i 7N ¥

I [ ] Create workspace archive before updating I
MNote: This update includes at least one major version change. We recommend using the checkbox to create a workspace anchive.

< Back Finish ‘ ‘ Cancel

Figure 29. Component Update in Progress

Updating Components... S—
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7. Select the target hardware from the drop-down menu as "Module: CYBLE-022001-00" as shown in Figure 30 and
click Next. All EZ-BLE Modules are located under the “Target Hardware” drop-down list. If you are using a
custom EZ-BLE Module hardware or a different EZ-BLE part number, choose the "Launch Device Selector"
option in Target device and select the appropriate part number.

Figure 30. Selecting the Target Hardware

Create Project - Module: CYBLE-022001-00 ? “
Select project type
Choose the type of project - design, library, or workspace.

Design project:
| (®) Target hardware: | Module: CYBLE-122001-00 v |

() Target device:
() Library project

() Workspace

Next > Cancel

8. Select the “Pre-populated schematic” project template as shown in Figure 31 and click Next. In addition to the
Pre-populated schematic project template, you can alternatively begin from a Code example project.

Note: EZ-BLE PSoC Modules provide the additional option to start with an Empty Schematic project template.
Figure 31. Selecting the Project Template

Create Project - Module: CYBLE-022001-00 ? “

Select project template
Choose a schematic template or start your design with a kit or example project.

1101 |Code example
unan| (Choose from our library of code examples.

[TIT2 | Prepopulated schematic
=] Start with typical MCU functions (ke UART, ADC, etc.).

< Back Neot > Cancel
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9. Give the workspace and the project a name such as “My_First_ EZ-BLE_Design,” as Figure 32 shows. Choose

an appropriate location for your new project, and then click Finish.
Figure 32. Naming the New Project

Create Project - Module: CYBLE-022001-00

? IEl

Create Project
Chooze a name and location for your design.

Workspace: Create new workspace
Workspace name: |My_First_EZ-BLE_Design
Location: C\Projects

Project name: | My_First_EZ-BLE_Design

Cancel

10. Creating a new project generates a project folder with a baseline set of files. You can view these files in the
Workspace Explorer window, as Figure 33 shows. Open the project schematic file TopDesign.cysch by double-

clicking it.
Figure 33. Opening TopDesign Schematic

| Workspace Explorer (1 project)

=

vl;l:-c|

3 Workspace 'My_First_EZ-BLE_Design' (1 Projects)

EI]EI *Project "My _First_EZ-BLE Design’ [CYBLE-022001-00]
REY oo eson o]

I—_tP My _First_EZ-BLE_Design.cydwr

{3 Header Files

EHET Source Files
Lg] main.c

ls”nsaa/l spraqqupq/{a:)mns
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11. You can see pre-populated Components in the schematic as Figure 34 shows.
Figure 34. Pre-populated Components

BLUETOOTH LOW ENERGY BATTERY MONITCOR TIMER
TCPWM 1
Timer Counter|
ADC_SAR_Sug i = Ll
o [ADC AR Seq ] B
- —] J sdonef: el
€3 Bluetooth’ '” eocl:
st |0
ADG_In -
sy [~ (Con clock
Vss bit interrupti—[=]isr_1
<7
I Vss
Vss Glock: 1
e
CAPSENSE SLIDER SERIAL INTERFACES o
5
SCB_1 SCB 2 ] 125 Master
CapSense_1 UART 12C SDI [——pdi |
[CapSenseCSO) I schi — SCK
|> > >l 125_Clock[}-pelock sl — Vs
Standend Shave | e
s |
rx_dma0}
GPIO LEDs ADDITIONAL COMPONENTS
LCD. Seg
o o |segmentLED) TCRWM 4 TCRWM 2 TCRWM 3
T [ TER TERWH
g* ¥ Clock_S[Hhs_clk | ol B ol
¥ un un un
e LED 2 H,_‘.LED A~ | ce cc =
R_2 R
| line: line line:
| line_n = line_n | line_n f&
PV Pelock clock clock
GPIO BUTTONS PWIM | interrupt interrupt interrupt
tc
r M pwm = k7 Clock. 2 Clock. 3
' pwm2 7 . Ty
= e W2 i Ciock: 5[} ‘
' ! . SWA4, s L Brelock
: heky e [0} {reset_interrupt]
ol B i b1 (U0}
YE ] .- e SWa Notes
¥ss é, 1. Disable/Enable the componenls as per your design
Vss 2. Drag Pins from the Component Catalog and connect to the components
3. Open cydwr file from the workspace and connect Pins to the GPIOs

12. Disable/enable the Components per your design. For this design, right-click on each of the Components as
follows and enable/disable Components/features as Figure 35 shows:

®  |nthe BATTERY MONITOR section, disable the ADC_SAR_Seq_1 and pin ADC_In

In the GPIO BUTTONS section, disable all switches (SW1 through SW5)
In the TIMER section, disable TCPWM_1, Clock_1, and ISR_1
In the SERIAL INTERFACES section disable SCB_1 and SCB_2 (12S_1 should already be disabled)

Www.cypress.com
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Figure 35. Enable/Disable Components

BLUETOOTH LOW ENERGY BATTERY MONITOR TIMER
TCEWM 1
Timer Gounlter |
BLE 1 ov|
BLE €1 un|=
e | ecf
€3 Bluetoothi —” [
= ADG I, |
Batory_ [+ Prelock
Wss 1 intarrupt ([ ]ise
Ves Giock 1EH
CAPSENSE SLIDER SERIAL INTERFACES .
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CapSense 1 S0 [F—~—fsdi
CapSenseCsh) sckl 5 SCK
,,,,,,,,,, ,D >| cut CtrleX 128_Clock[T}—{pelock  ws|— WS
- e . rx_interrupt|=
AT (5me Copy Ctrl+C
r_dmaofz
Delete Del
Select All Chrl+&
GPIO LEDs ITIONAL COMPONENTS
Zoom
LED: Seq Shape L
vad Gy SegmentiLtli SR 4 TCRWM_2 TCPWW_3
Configure.. W TCPWM [TcPwim_|
‘* { Clock Lj hs_clk M Disable = = -
3 un un 1 un
el - el -— 3 Open Datasheet .., Ll oer= e
R R |
Find Example Project... ine line | fine
line_n = line_n (- 1 line_n |=
AR Open Component Web Page clock [reloek
GPIO BUTTONS P intermupt interrupt| | Interrupt
SWh tg
SWi ;
I — :::‘2 Censiots back Clack: 2 Clock: 31
e L i Clock. 5[ e
' e o WAy i 5 L elnck
' ‘* [} {reset_interrupf=
b W i T ama(U0e)
é poe SWR Notes:
Yes é 1. Disable/Enable the components as per your design
Vs 2. Drag Pins from the Component Catalog and connect to the components
3. Open cydwr file from the workspace and connect Pins to the GPIOs

An alternative to disabling the Components is to delete the unused Components. Deleted Components can be
replaced from the Component Catalog if required.

13. Add one more LED by selecting the following schematic and right-clicking Copy and Paste as shown in Figure
36. The new LED is automatically named “LED_3” in the schematic view. You will need to move the existing
Components first in order to have enough space in the schematic. You can move selected Components by
holding the left mouse button and dragging or by using the arrow keys.

Figure 36 Adding One More LED

GPIO LEDs

Vidd Vidd Widd
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14. Double-click the BLE Component on the schematic to configure it as a “BLE Find Me Target” with the following

properties:

m  GAP Peripheral role with Find Me Target (GATT server) configuration

m  GAP Device Name set to “Find Me Target” and Appearance set to “Generic Keyring.” This configures the
device name and type that appears when another device attempts to discover your device.

m  General mode with an advertising timeout of 30 seconds and a fast advertisement interval of 20 to 30 ms.
Fast advertising allows quick discovery and connection but consumes more power due to increased RF
advertisement packets.

m  Advertisement Packet with Immediate Alert Service enabled and Scan Response Packet with Local Name,
Tx Power Level, and Appearance fields enabled.

m  GAP security set to the lowest possible configuration that does not require authentication, encryption, or

authorization for data exchange (Mode 1, No Security)

Figure 37 to Figure 43 show the BLE Component screenshots for this configuration.

Note: You do not need to change the default configuration of the BLE Component in the Profiles tab for this design.

Figure 37. BLE Component General Configuration
Configure 'BLE' Iilﬂ—hj

Mame: BLE

~" General |~ Profles " GAP Settings |~ L2CAP Settings |~ Advanced | Builtdn | 4 P

[ Load configuration [ Save configuration

@ Profile
Profie: [ Find Me v
Profile role: | Find Me Target (GATT Server) -
GAP role: [ Peripheral v

Ower-The-Air bootloading with code sharing
@ Disabled

() Stack onby

() Profile only

' Broadcaster/Observer

' Host Controller Interface (HCI)
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Figure 38. BLE Component GAP General Settings

r ki
Configure 'BLE' m

Mame: BLE

GAP Settings | L2CAP Settings | Advanced | Built-n | q b
T Device address
Public address (Company D - Company assigned):  00A050-X00000¢

_er- You can use the user configuration section of the supervisory flash
to store the public device address for mass production.

Peripheral role
Advertizement settings
Advertisement pachket
Scan response packet
Peripheral prefered conne

licon aenerated. " Company assianed’ part of device address:

Device name: Find Me Target

Appearance: [Generic Keyring -
Attribute MTU size (bytes): 23 -

Link layer max TX payload size (ytes): |27 =

Lirk Iz RX payloa 27 =

Adwv/Scan TX power level {dBm):
Connection TX power level ([dBm): 1] -

4 1 |2

:
el e

Figure 39. BLE Component GAP Advertisement Settings
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h
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Figure 40. BLE Component GAP Advertisement Packet
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Figure 41. BLE Component GAP Scan Response Packet
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Figure 42. BLE Component GAP Security Settings
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Figure 43. BLE Component Profiles Configuration
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15. Rename the LEDs (LED_1, LED_2, and LED_3) as shown in steps 13 through 15.

16. Double-click LED_1 and rename it as “Disconnect_LED” as shown in Figure 44.
Figure 44. Disconnection LED Configuration

Configure ‘cy_pins'

Mame: Disconnect_LED
mMapﬂng }/Clcddng }/Built—in ] 4 b

MNumber of pins: |1 |>< H o+ | H = |
[41l pinz] General | Input Output]

I 7B Dizconnect LED O Type Drive mode Initial drive state:

[] Analog Strong drive v High (1)
[ Digital input i Min. supply voltage:

W

| HW connection
Digital output [] Hot swap
[] HW connection
[[] Output enable sl Bn
[] Bidirectional
[ Extemnal teminal

17. Double-click LED_2 and rename is as “Advertising_LED” with HW Connection deselected and Initial drive
state set to “High(1),” as shown in Figure 45. These pins will be used to drive the BLE advertising and
disconnection state indicator LEDs. The LEDs on the BLE Pioneer Kit are active LOW,; that is, the high pin-drive
state turns off the LEDs and the low pin-drive state turns them on.

Figure 45. Advertising LED Configuration

? IEN|

Configure ‘cy_pins'

Name: Advertising_LED

_/E}/Mapping | Clocking | Builtdn | 4b
Number of pins: |1 |><. Hor 4 | H 2 |
141 pins] General | Input | Output |
=[] Type Drive mode Initial drive state:
[[] Analog Strong drive v High (1) v
[] Digital input i Min. supply voltage:
»| HW connection
Digital output [] Het swap
[] HW connection
[] Cutput enable [=ia3 =
[] Bidirectional =

[ Extemal teminal

S o[ o
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18. Double-click LED_3 and rename it as “Alert_LED” with HW Connection deselected and Initial drive state set to
“High(1),” as shown in Figure 46.
Figure 46. Alert LED Configuration
Configure ‘cy_pins’ ? “
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Digital output [] Hot swap
[] HW connection
[] Output enable CR Pn
[] Bidirectional =
[ Bdtemal teminal
— | o
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19. After completing the schematic configuration, your design should look similar to Figure 47.
Figure 47. Schematic Configuration
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Note: The blue dotted lines, the LED symbols, and resistor symbols shown in Figure 47 are off-chip PSoC Creator
Components that are present only for descriptive purposes and are not required for the functioning of your design.
You can add off-chip Components to your design by dragging and dropping the required off-chip Components on to
your project schematic page from PSoC Creator’s off-chip Component Catalog.
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20. Open the file My_First_EZ-BLE_Design.cydwr (Design-Wide Resources) file from Workspace Explorer and click
the Pins tab. You can use this tab to select the device pins for the outputs (Advertising_LED, Disconnect_LED,
and Alert_LED). Figure 48 shows the pin configuration to connect the Advertising_LED, Disconnect LED, and
Alert_LED pins to the green LED, red LED, and blue LED on the BLE Pioneer Kit respectively.

Figure 48. Pin Selection
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If you are using your own board or a development kit with no LEDs, select the appropriate pins. You can connect

external LEDs to the selected pins, as Figure 22 shows.

21. Select Generate Application from the Build menu. Notice in the Workspace Explorer window that
PSoC Creator automatically generates source code files for the BLE and Digital Output Pin Components, as

Figure 49 shows.

Figure 49. Generated Source Files
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9.4 Part 2: Write the Firmware
Four main firmware blocks are required for designing BLE standard Profile applications using PSoC Creator:

m  System initialization
m  BLE stack event handler
m  BLE service-specific event handler

®  Main loop and low-power implementation

The following sections discuss these blocks with respect to the design that you configured in Part 1: Configure the
Design.

9.4.1 System Initialization

When the EZ-BLE PRoC Module is reset, the firmware first performs the system initialization, which includes enabling
global interrupts and enabling other Components used in the design. After the system is initialized, the firmware
initializes the BLE Component, which internally initializes the complete BLE subsystem.

As a part of the BLE Component initialization, you must pass the event-handler function, which will be called by the
BLE stack to notify pending events. The BLE stack event handler shown in Code 2 is registered as a part of the BLE
initialization. If the BLE Component initializes successfully, the firmware registers another event handler for the IAS-
specific events and switches control to the main loop.

Figure 50 and Code 1 show the flow chart and the firmware source code for system initialization. Note that in Code 1,
the trim value for the 24-MHz crystal oscillator integrated on the EZ-BLE PRoC Module is provided (shown in the red
box in Code 1). This value provides optimal crystal performance for the EZ-BLE PRoC Module. It is not
recommended to change this value. For the optimal trim value for other EZ-BLE Modules, see the module datasheet.
Refer to the datasheet to verify the appropriate trim value for your EZ-BLE Module.

Figure 50. System Initialization Flow Chart
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Code 1. System Initialization Firmware

#include <Project.h>

#define LED ON (0u)
#define LED OFF (1u)
#define NO_ALERT (Ou)
#define MILD ALERT (1u)
#define HIGH ALERT (2u)
#define LED_TOGGLE_TIMEOUT (100u)
(#define CAPACITOR TRIM_VALUE 0x00003FFA |

uint8 alertlLevel;

int main ()

{
CYBLE API RESULT T apiResult;
CyGlobalIntEnable;

apiResult = CyBle Start (StackEventHandler);

if (apiResult != CYBLE ERROR_OK)
{

CYASSERT (0) ;

CyBle IasRegisterAttrCallback(IasEventHandler);

}

/* BLE stack initialization failed, check your configuration */

9.4.2 BLE Stack Event Handler

The BLE stack within the BLE Component generates events to provide the BLE interface status and data to the
application firmware through the BLE stack event handler registered by you. The event handler must handle a few
basic events from the stack, such as device connection and stack on, and configure the stack accordingly to establish
and maintain the BLE link. For the Find Me Target application that you are creating, the BLE stack event handler
must process all the events described in Table 5. The flow chart and the firmware for handling BLE stack events are

shown in Figure 51 and Code 2.

Table 5. BLE Stack Events

BLE Stack Event Name Event Description

Event Handler Action

CYBLE_EVT_STACK_ON BLE stack initialization
completed successfully.

Start advertisement and reflect the
advertisement state on the LED.

CYBLE_EVT_GAP_DEVICE_DISCONNECTED BLE link with the peer
device is disconnected.

Restart advertisement and reflect the
advertisement state on the LED.

CYBLE_EVT_GAP_DEVICE_CONNECTED BLE link with the peer
device is established.

Update the BLE link state on the LED.

CYBLE_EVT_GAPP_ADVERTISEMENT_START_STOP BLE stack advertisement
start/stop event.

Configure the device in Stop mode if the
advertisement has timed out.
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Figure 51. BLE Stack Event Handler Flow Chart
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Code 2. BLE Stack Event Handler Firmware

void StackEventHandler (uint32 event, void *eventParam)

{

CYBLE BLESS CLK CFG_PARAMS T clockConfig;

switch (event)

{
/* Mandatory events to be handled by Find Me Target design */

case CYBLE EVT STACK ON:
/* load capacitors on the ECO should be tuned and the tuned value
* must be set in the CY SYS XTAL BLERD BB XO CAPTRIM REG */
CY SYS XTAL BLERD BB XO CAPTRIM REG = CAPACITOR TRIM VALUE;
/* Get the configured clock parameters for BLE sub-system */
CyBle GetBleClockCfgParam(&clockConfiq) ;
case CYBLE EVT GAP DEVICE DISCONNECTED:

/* Start BLE advertisement for 30 seconds and update link
* status on LEDs */
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CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST) ;
Advertising LED Write (LED ON) ;
alertLevel = NO ALERT;

break;

case CYBLE EVT GAP DEVICE CONNECTED:
/* BLE link is established */
Advertising LED Write (LED OFF);
Disconnect LED Write (LED OFF);
break;

case CYBLE EVT GAPP ADVERTISEMENT START STOP:
if(CyBle_GetState () == CYBLE STATE DISCONNECTED)
{
/* Advertisement event timed out, go to low power
* mode (Stop mode) and wait for device reset
* event to wake up the device again */
Advertising LED Write (LED OFF);
Disconnect LED Write (LED ON);
CySysPmSetWakeupPolarity (CY PM STOP WAKEUP ACTIVE HIGH);
CySysPmStop () ;

/* Code execution will not reach here */
break;

default:
break;

9.4.3 BLE Service-Specific Event Handler
The BLE Component also generates events corresponding to each of the Services supported by your design. For the
Find Me Target application that you are creating, the BLE Component will generate IAS events that will let the
application know if the Alert Level Characteristic is updated with a new value. The flow chart and the firmware for
handling BLE IAS events are shown in Figure 52 and Code 3 respectively.

Figure 52. BLE IAS Event Handler Flow Chart
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Code 3. BLE IAS Event Handler Firmware

void IasEventHandler (uint32 event, void *eventParam)
{
/* Alert Level Characteristic write event */
if (event == CYBLE EVT IASS WRITE CHAR CMD)
{
/* Read the updated Alert Level value from the GATT database */
CyBle IassGetCharacteristicValue (CYBLE IAS ALERT LEVEL,
sizeof (alertlLevel), &alertLevel);

9.4.4 Main Loop and Low-Power Implementation
The main loop firmware in your design must periodically service the BLE stack-processing event, update the blue
alert LED state per the IAS Alert Level Characteristic value, and configure the BLESS block and the EZ-BLE PRoC
Module system into low-power mode between consecutive BLE advertisement and connection intervals. For more
information on power management, see the application note AN92584. The main loop flow chart and the firmware are
shown in Figure 53 and Code 4.

Figure 53. Firmware Main Loop Flow Chart
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Code 4. Main Loop Firmware

for (; ;)

{
static uint8 toggleTimeout = 0;
CYBLE BLESS STATE T blessState;
uint8 intrStatus;

/* Single API call to service all the BLE stack events. Must be
* called at least once in a BLE connection interval */

CyBle ProcessEvents();

/* Update Alert Level value on the blue LED */
switch (alertLevel)
{

case NO_ALERT:

Alert LED Write (LED OFF);

break;

case MILD ALERT:

toggleTimeout++;

if (toggleTimeout == LED TOGGLE TIMEOUT)

{
/* Toggle alert LED after timeout */
Alert LED Write(Alert LED Read() * 0x01);
toggleTimeout = 0;

}

break;

case HIGH ALERT:
Alert LED Write (LED ON);
break;

}

/* Configure BLESS in Deep-Sleep mode */
CyBle EnterLPM(CYBLE BLESS DEEPSLEEP) ;

/* Prevent interrupts while entering system low power modes */
intrStatus = CyEnterCriticalSection();

/* Get the current state of BLESS block */
blessState = CyBle GetBleSsState();

/* If BLESS is in Deep-Sleep mode or the XTAL oscillator is turning on,
* then PRoC BLE can enter Deep-Sleep mode (1.3uA current consumption) */
if (blessState == CYBLE BLESS STATE ECO ON ||

blessState == CYBLE BLESS STATE DEEPSLEEP)
{

CySysPmDeepSleep () ;
}
else if(blessState != CYBLE BLESS STATE EVENT CLOSE)
{

/* If BLESS is active, then configure PRoC BLE system in

* Sleep mode (~1.6mA current consumption) */
CySysPmSleep () ;
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else

{

}
CyExitCriticalSection (intrStatus);

* and Deep-Sleep modes */

/* Keep trying to enter either Sleep or Deep-Sleep mode */

/* BLE link layer timing interrupt will wake up the system from Sleep

After including the above code snippets in the correct order, go to Build > Clean and Build your project to compile

the firmware. Appendix E details the complete main.c firmware.

9.5 Part 3: Program the Device

This section shows how to program the EZ-BLE PRoC Module Evaluation Board. If you are using a development kit
with a built-in programmer (the BLE Pioneer Kit, for example), connect the kit board to your computer using the USB

cable. For other kits, see the kit guide.

Note: The source project for this design is located on the AN96841 web page.

If you are developing on your own hardware, you need a hardware debugger; for example, a Cypress CY8CKIT-002
MiniProg3. In PSoC Creator, choose Debug > Select Debug Target, as Figure 54 shows.

Figure 54. Selecting Debug Target
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1. Inthe Select Debug Target dialog box, click Port Acquire, and then click Connect, as Figure 55 shows. Click

OK to close the dialog box.

Figure 55. Connecting to a Device
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2. In PSoC Creator, choose Debug > Program to program the device with the project, as Figure 56 shows.

Figure 56. Programming the Device
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3. You can view the programming status on the PSoC Creator status bar (lower left corner of the window), as
Figure 57 shows.

Figure 57. Programming Status
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9.6 Part 4: Test Your Design

This section describes how to test your BLE design using the CySmart mobile apps and PC tool. The setup for testing
your design using the BLE Pioneer Kit is shown in Figure 12.

1. Turn on Bluetooth on your iOS or Android device.

2. Launch the CySmart app. Press the reset switch on the BLE Pioneer Kit to start BLE advertisements from your
design.

3. Pull down the CySmart app home screen to start scanning for BLE Peripherals. Your device will now appear in
the CySmart app home screen. Select your device to establish a BLE connection.

4. Select the “Find Me” Profile from the carousel view.

5. Select one of the Alert Level values on the Find Me Profile screen and observe the state of the LED on your
device change per your selection.

6. A step-by-step configuration screenshot of the CySmart mobile app is shown in Figure 58 and Figure 59.
Figure 58. Testing with CySmart iOS App
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Figure 59. Testing with CySmart Android App
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Similar to the CySmart mobile app, you can also use the CySmart Host Emulation Tool on a PC to establish a BLE
connection with your design and perform read or write operations on BLE Characteristics.

1.
2.

Connect the BLE Dongle to your Windows machine. Wait for the driver installation to complete.

Launch the CySmart Host Emulation Tool; it automatically detects the BLE Dongle. Click Refresh if the BLE
Dongle does not appear in the Select BLE Dongle Target pop-up window. Click Connect, as shown in Figure

60.
Figure 60. CySmart BLE Dongle Selection
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3. Select Configure Master Settings and restore the values to the default settings, as shown in Figure 61.
Figure 61. CySmart Master Settings Configuration
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4. Press the reset switch on the BLE Pioneer Kit to start BLE advertisements from your design.

5. On the CySmart Host Emulation Tool, click Start Scan. Your device name should appear in the Discovered
devices list, as shown in Figure 62.

Figure 62. CySmart Device Discovery
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6. Select your device and click Connect to establish a BLE connection between the CySmart Host Emulation Tool
and your device, as shown in Figure 63.

Figure 63. CySmart Device Connection
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7. Once connected, discover all the Attributes on your design from the CySmart Host Emulation Tool, as shown in
Figure 64.
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Figure 64. CySmart Attribute Discovery
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8. Write a value of 0, 1, or 2 to the Alert Level Characteristic under the Immediate Alert Service, as Figure 65
shows. Observe the state of the LED on your device change per your Alert Level Characteristic configuration.

Figure 65. Testing with CySmart Host Emulation Tool
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9.7 Design Source

The functional PSoC Creator project for the BLE example design described in this application note is distributed on
the application note web page. See the AN96841 web page to download this complete design.

This design uses GPIOs for three LEDs to indicate different states, a push button switch (SW1 Reset on CY8CKIT-
042-BLE) for wake-up from Stop mode, and a BLE subsystem to enable the ‘Find Me’ profile through the BLE
protocol. The schematic for the design from PSoC Creator is shown in Figure 47.
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10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

Learning Resources

This section provides a list of EZ-BLE Module learning resources that can help you to get started and develop
complete applications with your EZ-BLE Module. You can also use the Document Manager in PSoC Creator to view
these resources. To open the Document Manager, choose the Help > Document Manager.

EZ-BLE Module Datasheet

The EZ-BLE Module datasheets list the features, pinouts, device-level specifications, and fixed-function peripheral
electrical specifications of the EZ-BLE Modules.

PRoC BLE Device Datasheet

PRoC BLE datasheets lists the features, pinouts, device-level specifications, and fixed-function peripheral electrical
specifications of all PRoC BLE devices. The PRoC BLE device is available in 128-KB and 256-KB flash options.
Datasheets for each of the PRoC BLE devices can be found at the below links:

m  PRoC BLE 128-KB Flash device datasheet
m  PRoC BLE 256-KB BT 4.1/4.2 Flash device datasheet

PSoC 4 BLE Device Datasheet

PSoC 4 BLE datasheets lists the features, pinouts, device-level specifications, and fixed-function peripheral electrical
specifications of all PSoC 4 BLE devices. The PSoC 4 BLE device is available in 128-KB and 256-KB flash options.
Datasheets for each of the PSoC 4 BLE devices can be found at the below links:

m  PSoC 4 BLE 128-KB Flash device datasheet
m  PSoC 4 BLE 256-KB Flash devices: BT 4.1 datasheet; BT 4.2 datasheet

PRoC BLE Technical Reference Manual

The PRoC BLE Technical Reference Manual (TRM) describes the PRoC BLE device functionality in detail, with
register-level descriptions. The document is divided into two parts: the Architecture TRM and the Register TRM.

PSoC 4 BLE Technical Reference Manual

The PSoC 4 BLE Technical Reference Manual (TRM) describes the PSoC 4 BLE device functionality in detail, with
register-level descriptions. The document is divided into two parts: the Architecture TRM and the Register TRM.

Learning PSoC Creator

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

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

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

m  Component datasheets: Right-click a Component and select “Open Datasheet.”

Application Notes

Application notes assist you with understanding specific features of the device for designing your PSoC application.
For a complete list, visit Cypress BLE application notes.

Technical Support

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

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

m  Self-help

m | ocal sales office locations
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11  Summary

This application note explored the EZ-BLE Module solution, architecture, development tools, host board placement
and orientation, and production manufacturing. EZ-BLE Modules are fully integrated BLE solutions that allow rapid
development and production release for customer applications. The core of the EZ-BLE Modules is the PRoC BLE
and PSoC 4 BLE ICs, providing a programmable embedded system-on-chip, integrating the BLE radio, configurable
analog and digital peripheral functions, memory, and an ARM Cortex-MO microcontroller. EZ-BLE Modules are
available in multiple options to service the needs of any customer application.

12 Related Application Notes

e AN91445 — Antenna Design Guide

e AN94020 — Getting Started with PRoC® BLE

e AN91267 — Getting Started with PSoC® 4 BLE

e AN95089 — PSoC® 4/PRoC™ BLE Crystal Oscillator Selection and Tuning Techniques
e AN91162 — Creating a BLE Custom Profile

e AN91184 — PSoC 4 BLE - Designing BLE Applications

e AN92584 — Designing for Low Power and Estimating Battery Life for BLE Applications
e AN85951 — PSoC® 4 CapSense® Design Guide

About the Author
Name: David Solda (DSO)

Title: Senior Business Unit Director

Background: David Solda has a BS in Computer/Electrical Engineering, a BS in Mathematics, and an MBA from
Santa Clara University, California.
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A Cypress Terms of Art
This section lists the most commonly used terms that you might hear while working with Cypress’s PSoC family of
devices.

PSoC - PSoC is a programmable, embedded design platform that includes a CPU, such as the 32-bit ARM Cortex-
MO, with both analog and digital programmable blocks. It accelerates embedded system design with reliable, easy-to-
use solutions, such as touch sensing and enables low-power designs.

PRoC BLE — PRoC BLE is a 32-hit, 48-MHz ARM Cortex-M0 BLE solution with CapSense, 12-bit ADC, four timers,
counters, pulse-width modulators (TCPWM), thirty-six GPIOs, two serial communication blocks (SCBs), LCD, and
I2S. PRoC BLE includes a royalty-free BLE stack compatible with Bluetooth 4.1 and provides a complete,
programmable, and flexible solution for HID, remote controls, toys, beacons, and wireless chargers. In addition to
these applications, PRoC BLE provides a simple, low-cost way to add BLE connectivity to any system.

PSoC 4 BLE — A PSoC 4 IC with an integrated BLE radio that includes a royalty-free BLE protocol stack compatible
with the Bluetooth 4.1 specification.

EZ-BLE" PRoC Module (EZ-BLE PRoC) — EZ-BLE PRoC Module is a fully integrated, fully certified, 10 mm x 10
mm x 1.8 mm, programmable, Bluetooth Smart or Bluetooth Low Energy (BLE) module designed for ease-of-use and
reducing time-to-market. It contains Cypress’'s PRoC BLE chip, two crystals, chip antenna, shield and passive
components. EZ-BLE PRoC Module provides a simple and low cost way to add a microcontroller, CapSense touch
controller and Bluetooth Smart connectivity to any system.

EZ-BLE" PSoC Module (EZ-BLE PSoC) — An integrated, easy-to-use, fully certified Bluetooth Smart module
designed to reduce time-to-market and development cost. Contains PSoC 4 BLE, two crystals, an antenna and
passive components

PSoC Creator — PSoC 3, PSoC 4, and PSoC 5LP Integrated Design Environment (IDE) software that installs on
your PC and allows concurrent hardware and firmware design of PSoC systems, or hardware design followed by
export to other popular IDEs.

Components — Free embedded ICs represented by an icon in PSoC Creator software. These are used to integrate
multiple ICs and system interfaces into one PSoC Component that are inherently connected to the MCU via the main
system bus. For example, the BLE Component creates Bluetooth Smart products in minutes. Similarly, you can use
the Programmable Analog Components for sensors.

BLE Component — A Component that creates Bluetooth Smart products in minutes. Includes a Component
Configuration Tool that makes the complex BLE Protocol Stack and Profiles simple to implement with a GUI

Component Configuration Tool — Simple graphical user interface in PSoC Creator that is included in each
Component. It is used to customize the Component parameters and is accessed by right-clicking a Component.

PSoC Programmer — PSoC Programmer is a flexible, integrated programming application for programming PSoC
devices. PSoC Programmer is integrated with PSoC Creator to program PSoC 3, PSoC 4, PRoC, and PSoC 5LP
designs.

MiniProg3 — Programming hardware for development purposes that can be used to program PSoC devices on your
custom board or PSoC development kits that do not support a built-in programmer.

Timer/Counter/PWM (TCPWM) Block — A PSoC Programmable Digital Block that is configurable as a 16-bit Timer,
Counter, PWM or quadrature decoder.

Programmable Analog Block — A hardware block that is configured using PSoC Components to create
Analog Front Ends (AFEs), signal conditioning circuits with opamps and filters. Includes Continuous Time Blocks,
analog-to-digital converters (ADCs) and digital-to-analog converters (DACS).

Continuous Time Block (CTB) — A Programmable Analog Block that is used to implement continuous time
analog circuits such as opamps and programmable gain amplifiers (PGAS)

Programmable Digital Block — A hardware block that is configured using PSoC Components to implement
custom digital peripherals and glue logic Includes Universal Digital Blocks, Serial Communication Blocks (SCBs) and
TCPWMs.

Universal Digital Block (UDB) — A PSoC Programmable Digital Block that contains two programmable logic devices
(PLDs), one programmable datapath with an arithmetic logic unit (ALU), one status register and one control register.
Configured in PSoC Creator using PSoC Components, or with the graphical UDB editor or using Verilog code
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Serial Communication Block (SCB) — A PSoC Programmable Digital Block that is configurable as a UART, SPI or
12C interface.

CapSense® - Cypress’s third-generation touch-sensing user interface solution that “just works” in noisy environments
and in the presence of water. The industry’s No. 1 solution in sales by 4x over No. 2.

Component Configuration Tools — Simple graphical user interfaces in PSoC Creator embedded in each
Component. Used to customize Component parameters as shown to the right.
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B EZ-BLE Module Product Details

Appendix B provides detailed information on each of the respective EZ-BLE Modules. The information contained for
each module part number includes the following:

®m  Physical image for each EZ-BLE Module marketing part number
®  Pinout and functionality for each EZ-BLE Module marketing part number
m  Recommended host PCB layout footprint for each EZ-BLE Module marketing part number

®  Recommended additional clearance area for each EZ-BLE Module marketing part number
To jump to your specific EZ-BLE Module, click the marketing part number in the below list:
EZ-BLE PRoC Modules

= CYBLE-022001-00

m  CYBLE-01201X-X0 (CYBLE-012011-00 and CYBLE-012012-10)

CYBLE-222005-00

CYBLE-222014-01

m  CYBLE-2120XX-X0 (CYBLE-212019-00 and CYBLE-212023-10)
EZ-BLE PSoC Modules

= CYBLE-014008-00

= CYBLE-214009-00

= CYBLE-224110-00
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B.1 EZ-BLE PRoC Part Number Details

B.1.1 CYBLE-022001-00
Figure 66 shows a physical picture of the CYBLE-022001-00 EZ-BLE PRoC module.

Figure 66. CYBLE-022001-00 Module Top View (with and without Shield) and Side View
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For more details on this module’s dimensions, external component connections, and module placement
recommendations, see the CYBLE-022001-00 datasheet specification.

B.1.1.1 Pinout and Functionality

The CYBLE-022001-00 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PRoC BLE silicon device is exposed on the CYBLE-022001-00 module in order to minimize the
module footprint size. The CYBLE-022001-00 module contains 21 connections on the bottom side of the module.
Figure 67 details the bottom side connections available on the CYBLE-022001-00 module.
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Figure 67. CYBLE-022001-00 Module Bottom View (Seen from Bottom)
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A list of the available I/Os and supported functionality for each 1/0 of the CYBLE-022001-00 is shown in Table 6.
Table 6. CYBLE-022001-00 Module Available Connections and Functionality

I\égldduel:e S::I,igr(:n Functionality

niad | Pin | UART SPI I2C TcPwme | capsense | 550 | WEO lEco out|  swp  |aPio!]
1 GND Ground Connection
2 P4[1] | SCB1_CTS | SCB1_MISO TCPWMO_N [Sensor/Crank| Yes Yes
3 P5[1] | SCB1_TX |SCB1_SCLK|SCB1_SCL |TCPWM3_N Sensor Yes Yes Yes
4 P5[0] | SCB1_RX | SCB1_SS |SCB1_SDA|TCPWM3_P| Sensor Yes Yes
5 VDDR Radio Power Supply 1.9V to 5.5V
6 P1[6] | SCBO_RTS| SCBO_SS TCPWM3_P Sensor Yes Yes
7 PO[7] | SCBO_CTS | SCBO_SCLK TCPWM2_N| Sensor Yes SWDCLK"| Yes
8 PO[4] | SCBO_RX | SCB0O_MOSI |SCB0_SDA|TCPWM1_P Sensor Yes Yes Yes
9 PO[5] | SCBO_TX | SCBO_MISO | SCBO_SCL |[TCPWM1_N Sensor Yes Yes
10 GND Ground Connection
11 PO[6] | SCBO_RTS| SCBO_SS TCPWM2_P| Sensor Yes SWDIO™ | Yes
12 P1[7] | SCBO_CTS | SCBO_SCLK TCPWM3_N Sensor Yes Yes
13 VDD Digital Power Supply Input 1.71 to 5.5V
14 XRES External Reset Hardware Connection Input
15 P3[5] | SCB1_TX SCB1_SCL |TCPWM2_N Sensor Yes Yes
16 P3[4] | SCB1_RX SCB1_SDA|TCPWM2_P| Sensor Yes Yes
17 P3[7] | SCB1_CTS | SCB1_MISO TCPWM3_N| Sensor Yes Yes Yes
18 P1[4] | SCBO_RX |SCB0_MOSI |SCB0_SDA|TCPWM2_P Sensor Yes Yes
19 P1[5] | SCBO_TX |SCBO_MISO|SCBO_SCL|TCPWM2_N| Sensor Yes Yes
20 P3[6] | SCB1_RTS TCPWM3_P Sensor Yes Yes
21 P4[0] | SCB1_RTS |ScB1_MOSI TCPWMO_P Cwop Yes Yes

° Timer, counter, pulse-width modulator (PWM); configurable as 16-hit timer, counter, PWM blocks

10 External Crystal Oscillator Output from the device/module

! General Purpose Input/Output

2 SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be
used for programming without the need to reconfigure the device I/O.
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B.1.1.2 Host Recommended PCB Layout

To assist in the host PCB layout design for the CYBLE-022001-00, Cypress provides three host PCB landing pattern
reference drawings in Figure 68, Figure 69, and in Figure 70, and Table 7. Figure 68 provides a dimensioned view of
the host PCB layout. Figure 69 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 70 and Table 7 provides the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 68. Host Board Required PCB Layout Pattern (Dimensioned View)
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Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 0.91 mm.

Figure 69. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 70. Host Board Required PCB Layout Pattern
To Pad Center Relative to Origin
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Table 7. Location to Pad Center from Origin
(dimensions in mm and mils)

Solder Pad Location (X,Y) from | Location (X,Y) from
(Center of Pad) Origin (mm) Origin (mils)
1 (0.26, 1.64) (10.24, 64.57)
2 (0.26, 2.41) (10.24, 94.88)
3 (0.26, 3.17) (10.24, 124.80)
4 (0.26, 3.93) (10.24, 154.72)
5 (0.26, 4.69) (10.24, 184.65)
6 (0.81, 9.74) (31.89, 383.46)
7 (1.57, 9.74) (61.81, 383.46)
8 (2.34, 9.74) (92.13, 383.46)
9 (3.10, 9.74) (122.05, 383.46)
10 (3.86, 9.74) (151.97, 383.46)
11 (4.62, 9.74) (181.89, 383.46)
12 (5.38, 9.74) (211.81, 383.46)
13 (6.15, 9.74) (242.13, 383.46)
14 (6.91, 9.74) (272.05, 383.46)
15 (7.67, 9.74) (301.97, 383.46)
16 (8.43, 9.74) (331.89, 383.46)
17 (9.19, 9.74) (361.81, 383.46)
18 (9.75, 8.50) (383.86, 334.65)
19 (9.75, 7.74) (383.86, 304.72)
20 (9.75, 6.98) (383.86, 274.80)
21 (9.75, 6.22) (383.86, 244.88)

Figure 71 below details additional host board keep out area to achieve optimal RF performance with the CYBLE-

022001-00 module (denoted in blue hatched area).

Figure 71. Host Board Additional Keep Out Area for Optimal RF Performance
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B.1.2 CYBLE-01201X-XO0

The CYBLE-01201X-XO0 is a cost-optimized platform designed to minimize system cost for applications that can utilize
a larger module form factor. This platform is available in a fully certified and qualified option (CYBLE-012011-00), as
well as a subset device that is not certified nor qualified with Bluetooth SIG (CYBLE-012012-10). The CYBLE-
012011-00 and CYBLE-012012-10 are pin-for-pin compatible with each other. The CYBLE-012012-10 does not come
with the RF metal shield on the top side of the module.

The mechanical drawing and reference layout information contained in this section is identical for both CYBLE-
012011-00 and CYBLE-012012-10 modules.

Figure 72 shows a physical picture of the CYBLE-012011-00 EZ-BLE PRoC module.
Figure 72. CYBLE-012011-00 Module Top View (with and without Shield)
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For more details on this module’s dimensions, external component connections, and module placement
recommendations, see the CYBLE-01201X-X0 datasheet specification.

B.1.2.1 Pinout and Functionality

The CYBLE-01201X-X0 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PRoC BLE silicon device is exposed on the CYBLE-01201X-X0 module in order to minimize the
module footprint size. The CYBLE-01201X-X0 module contains 31 connections on the bottom side of the module.
Figure 73 details the bottom side connections available on the CYBLE-01201X-X0 module.
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Figure 73. CYBLE-01201X-X0 Module Bottom View
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A list of the available 1/0s and supported functionality for each I/O of the CYBLE-01201X-X0 is shown in Table 8.

Table 8. CYBLE-01201X-X0 Module Available Connections and Functionality

Module Functionality
Solder |Silicon
Pad PortPinf ,, pr SPI 12C TcPwM® | capsense | ECP [ WEO | eco out| swp | sarmux | oramp | Lrcomp | cpio®
Number Drive | Out
1 GND Ground Connection
1 XRES External Reset Hardware Connection Input
2 P4[0] | SCB1_RTS | SCB1_MOSI TCPWMO_P Cwop Yes Yes
'3 Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks
4 External Crystal Oscillator Output from the device/module
!5 General Purpose Input/Output
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Module Functionality

Solder Silicon

woad PP skt SPI I2C TcPwM® | capsense | SCB | WEO 1eco out | swp | sarmux | opamP [ LPCOMP | GPIO®
3 P3[7] | SCB1_CTS TCPWM3_N Sensor Yes Yes Yes Yes
4 P3[6] | SCB1_RTS TCPWM3_P Sensor Yes Yes Yes
5 P3[5] | scB1 TX SCB1_SCL | TCPWM2_N | Sensor Yes Yes Yes
6 P3[4] | scB1_Rx SCB1_SDA | TCPWM2_P | Sensor Yes Yes Yes
7 P3[3] | SCBO_CTS TCPWM1_N Sensor Yes Yes Yes
8 P3[2] | SCBO_RTS TCPWM1_P Sensor Yes Yes Yes
9 P2[6] Sensor Yes Yes
10 VREF Reference Voltage Inputs (Optional)
11 P2[4] Sensor Yes Yes
12 P2[3] Sensor Yes Yes Yes
13 P2[2] SCBO0_SS3 Sensor Yes Yes
14 P2[0] SCB0_SS1 Sensor Yes Yes
15 VDD Digital and Analog Power Supply Input 1.71 to 5.5V
16 P1[7] | SCBO_CTS | SCBO_SCLK TCPWM3_N Sensor Yes Yes
17 P1[6] | SCBO_RTS | SCBO0_SSO TCPWM3_P Sensor Yes Yes
18 P1[5] SCBO_TX | SCBO_MISO | SCBO_SCL | TCPWM2_N Sensor Yes Yes
19 P1[4] | SCBO_RXx | scBo_MOSI | SCBO_SDA | TCPWM2_P | Sensor Yes Yes
20 P1[0] TCPWMO_P Sensor Yes Yes Yes
21 PO[4] | SCBO_Rx | scBo_MOSI | SCBoO_SDA | TCPWM1_P | Sensor Yes Yes Yes
22 PO[5] | scBo TX | scBo MISO | scBo SCL | TCPWM1_N |  Sensor Yes Yes
23 PO[7] | scBo_CTS | scBo_ScCLK TCPWM2_N | Sensor Yes SWDCLK!® Yes
24 Po[6] | scBo_RTS | scBo_sso TCPWM2_P | Sensor Yes SWDIO* Yes
25 GND Ground Connection
26 GND Ground Connection
27 GND Ground Connection
28 GND Ground Connection
29 VDDR Radio Power Supply 1.9 Vto 5.5V
30 P5[0] | SCB1_RX SCB1_SS0 SCB1_SDA | TCPWM3_P Sensor Yes Yes
31 P5[1] SCB1_TX | SCB1_SCLK SCB1_SCL | TCPWM3_N Sensor Yes Yes Yes

8 SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be
used for programming without the need to reconfigure the device I/0.
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B.1.2.2 Host Recommended PCB Layout

To assist in the host PCB layout design for the CYBLE-01201X-X0, Cypress provides three host PCB landing pattern
reference drawings in Figure 74, Figure 75, and in Figure 76, and Table 9. Figure 74 provides a dimensions view of
the host PCB layout. Figure 75 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 76 and Table 9 provides the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 74. Host Board Required PCB Layout Pattern (Dimensioned View)
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Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 1.27 mm.
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Figure 75. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 76. Host Board Required PCB Layout Pattern
To Pad Center Relative to Origin
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Table 9. Location to Pad Center from Origin
(dimensions in mm and mils)

Solder Pad

Location (X,Y) from

Location (X,Y) from

(Center of Pad) Origin (mm) Origin (mils)
1 (0.39, 4.88) (15.35, 192.13)
2 (0.39, 6.15) (15.35, 242.13)
3 (0.39, 7.42) (15.35, 292.13)
4 (0.39, 8.69) (15.35, 342.13)
5 (0.39, 9.96) (15.35, 392.13)
6 (0.39, 11.23) (15.35, 442.13)
7 (0.39, 12.50) (15.35, 492.13)
8 (0.39, 13.77) (15.35, 542.13)
9 (0.39, 15.04) (15.35, 592.13)
10 (0.39, 16.31) (15.35, 642.13)
11 (0.39, 17.58) (15.35, 492.13)
12 (2.04, 18.82) (80.31, 740.94)
13 (3.31, 18.82) (130.31, 740.94)
14 (4.58,18.82) (180.31 , 740.94)
15 (5.85, 18.82) (230.31, 740.94)
16 (7.12 , 18.82) (280.31 , 740.94)
17 (8.39, 18.82) (330.31, 740.94)
18 (9.66 , 18.82) (380.31 , 740.94)
19 (10.93 , 18.82) (430.31, 740.94)
20 (12.20, 18.82) (480.31, 740.94)
21 (13.47, 18.82) (530.31, 740.94)
22 (14.14, 16.31) (556.69, 642.12)
23 (14.14, 15.04) (556.69, 592.12)
24 (14.14, 13.77) (556.69, 542.12)
25 (14.14, 12.50) (556.69, 492.12)
26 (14.14, 11.23) (556.69, 442.12)
27 (14.14, 9.96) (556.69, 392.12)
28 (14.14, 8.69) (556.69, 342.12)
29 (14.14, 7.42) (556.69, 292.12)
30 (14.14, 6.15) (556.69, 242.12)
31 (14.14, 4.88) (556.69, 192.12)
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Figure 77 below details additional host board keep out area to achieve optimal RF performance with the CYBLE-

01201X-X0 module.

Figure 77. Host Board Additional Keep Out Area for Optimal RF Performance
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B.1.3 CYBLE-222005-00
The CYBLE-222005-00 is drop-in compatible with the CYBLE-022001-00 module. Although the CYBLE-222005-00
includes an additional VREF connection on the module, this connection is optional and is not required to maintain the
same functionality as done with the CYBLE-022001-00. The CYBLE-222005-00 is a flash and SRAM upgrade to the
CYBLE-022001-00, moving from 128-KB flash and 16-KB SRAM to 256-KB flash and 32-KB SRAM.

Figure 78 shows a physical picture of the CYBLE-222005-00 EZ-BLE PRoC module.
Figure 78. CYBLE-222005-00 Module Top View (with and without Shield) and Side View

{ S Shield

Shield Footprint
H=1.10mm

10.0 mm

- JN0495

4— Chip Antenna

I 10.0 mm

| Side View of EZ-BLE Module Without Shield

T

For more details on this module’s dimensions, external component connections, and module placement
recommendations, see the CYBLE-222005-00 datasheet specification.

B.1.3.1 Pinout and Functionality
The CYBLE-222005-00 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PRoC BLE silicon device is exposed on the CYBLE-222005-00 module in order to minimize the
module footprint size. The CYBLE-222005-00 module contains 22 connections on the bottom side of the module.
Figure 79 details the bottom side connections available on the CYBLE-222005-00 module.
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Figure 79. CYBLE-222005-00 Module Bottom View
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A list of the available I/Os and supported functionality for each I/O of the CYBLE-222005-00 is shown in Table 10.
Table 10. CYBLE-222005-00 Module Available Connections and Functionality

l\gg?du;:e S:ligrc:n Functionality
Nuprﬁger Pin | UART SPI 12C TcPwMY | capsense | 5D | WEO leco out|  swp  |aPio®
1 GND Ground Connection
2 P4[1] | SCB1_CTS | SCB1_MISO TCPWMO_N|[Sensor/Crank| Yes Yes
3 P5[1] | SCB1_TX |SCB1_SCLK|SCB1_SCL|TCPWM3_N Sensor Yes Yes Yes
7 Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks
'8 External Crystal Oscillator Output from the device/module
1% General Purpose Input/Output
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Module Silicon Functionality

Solder Port

Nuprﬁger Pin | UART SPI 12C TCPWMY | capsense IID_r(i:vDe Vgﬁ? ECO oUT®| swD |GPIO™
4 P5[0] | SCB1_RX [ SCB1_SS |SCB1_SDA|TCPWM3_P| Sensor Yes Yes
5 VDDR Radio Power Supply 1.9V to 5.5V
6 VREF Reference Voltage Inputs (Optional)
7 P1[6] | SCBO_RTS| SCBO_SS TCPWM3_P| Sensor Yes Yes
8 PO[7] | SCBO_CTS [ SCBO_SCLK TCPWM2_N| Sensor Yes SWDCLK®| Yes
9 PO[4] | SCBO_RX [SCBO_MOSI|SCB0_SDA|TCPWM1_P| Sensor Yes Yes Yes
10 PO[5] | SCBO_TX | SCBO_MISO | SCBO_SCL |[TCPWM1_N Sensor Yes Yes
11 GND Ground Connection
12 PO[6] | SCBO_RTS | SCBO_SS TCPWM2_P| Sensor Yes SWDIO® | Yes
13 P1[7] | SCBO_CTS | SCBO_SCLK TCPWM3_N Sensor Yes Yes
14 VDD Digital Power Supply Input 1.71 to 5.5V
15 XRES External Reset Hardware Connection Input
16 P3[5] | SCB1_TX SCB1_SCL |TCPWM2_N Sensor Yes Yes
17 P3[4] | SCB1_RX SCB1_SDA|TCPWM2_P Sensor Yes Yes
18 P3[7] | SCB1_CTS | SCB1_MISO TCPWM3_N Sensor Yes Yes Yes
19 P1[4] | SCBO_RX | SCB0_MOSI |SCBO0_SDA|TCPWM2_P Sensor Yes Yes
20 P1[5] | SCBO_TX [SCBO_MISO |SCBO_SCL |TCPWM2_N| Sensor Yes Yes
21 P3[6] | SCB1_RTS TCPWM3_P Sensor Yes Yes
22 P4[0] | SCB1_RTS | SCB1_MOSI TCPWMO_P Cuop Yes Yes

% sPWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be
used for programming without the need to reconfigure the device I/O.
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B.1.3.2 Host Recommended PCB Layout
To assist in the host PCB layout design for the CYBLE-222005-00, Cypress provides three host PCB landing pattern
reference drawings in Figure 80, Figure 81, and in Figure 82, and Table 11. Figure 80 provides a dimensions view of
the host PCB layout. Figure 81 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 82 and Table 11 provides the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 80. Host Board Required PCB Layout Pattern (Dimensioned View)

(. 0,00 —————={ ‘

Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum recommended pad length on the host PCB is
0.91 mm.

Figure 81. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 82. Host Board Required PCB Layout Pattern Table 11. Location to Pad Center from Origin
To Pad Center Relative to Origin (dimensions in mm and mils)

€0.10) 0,00

Solder Pad Location (X,Y) from | Location (X,Y) from

ORIGIN (Center of Pad) Origin (mm) Origin (mils)
53 ——PADI
= 1 (0.26, 1.64) (10.24, 64.57)
= 2 (0.26, 2.41) (10.24, 94.88)
= 3 (0.26, 3.17) (10.24, 124.80)
——PAD6
BadEt 4 (0.26, 3.93) (10.24, 154.72)
5 (0.26, 4.69) (10.24, 184.65)
PADI9— T 6 (0.26, 5.45) (10.24, 214.57)
€10.10)—— 00N MMMNMS o0 7 (0.81, 9.74) (31.89, 383.46)
|
‘ 8 (1.57, 9.74) (61.81, 383.46)
o ICE 9 (2.34, 9.74) (92.13, 383.46)
I
o = 10 (3.10, 9.74) (122.05, 383.46)
11 (3.86, 9.74) (151.97, 383.46)
DETAIL A 12 (4.62, 9.74) (181.89, 383.46)
PAD CENTER
DEFINITION 13 (5.38,9.74) (211.81, 383.46)
o e 14 (6.15, 9.74) (242.13, 383.46)
15 (6.91, 9.74) (272.05, 383.46)
e 1 pPAD CENTER | 16 (7.67, 9.74) (301.97, 383.46)
" 17 (8.43, 9.74) (331.89, 383.46)
— e 0.455
18 (9.19, 9.74) (361.81, 383.46)
19 (9.75, 8.50) (383.86, 334.65)
20 (9.75, 7.74) (383.86, 304.72)
21 (9.75, 6.98) (383.86, 274.80)
22 (9.75, 6.22) (383.86, 244.88)
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Figure 83 details additional host board keep-out area to achieve an optimal RF performance with the CYBLE-222005-

00 module.
Figure 83. Host Board Additional Keep Out Area for Optimal RF Performance
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B.1.4 CYBLE-2120XX-X0

The CYBLE-2120XX-X0 is a cost-optimized platform with 256-KB Flash designed to minimize system cost for
applications that can utilize a larger module form factor. This platform is available in a fully certified and qualified
option (CYBLE-212019-00), as well as a subset device that is not certified nor qualified with Bluetooth SIG (CYBLE-
212023-10). The CYBLE-212019-00 and CYBLE-212023-10 are pin-for-pin compatible with each other. Both of
these modules is also drop in compatible with the CYBLE-01201X-X0 modules. The CYBLE-212023-10 does not
come with the RF metal shield on the top side of the module.

The mechanical drawing and reference layout information contained in this section is identical for both CYBLE-
012011-00 and CYBLE-012012-10 modules.

Figure 84 shows a physical picture of the CYBLE-212019-00 EZ-BLE PRoC module.
Figure 84. CYBLE-212019-00 Module Top View (with and without Shield)

Shield
Shield FOOPINt e

H=120 mm
19.2 mm

i— Trace Antenna

For more details on this module’s dimensions, external component connections, and module placement
recommendations, see the CYBLE-212019-00 datasheet specification.

[ 14.5 mm

B.1.4.1 Pinout and Functionality

The CYBLE-2120XX-X0 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PRoC BLE silicon device is exposed on the CYBLE-2120XX-X0 module in order to minimize the
module footprint size. The CYBLE-2120XX-X0 module contains 31 connections on the bottom side of the module.
Figure 85 details the bottom side connections available on the CYBLE-2120XX-X0 module.
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Figure 85. CYBLE-2120XX-X0 Module Bottom View
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A list of the available 1/0s and supported functionality for each I/O of the CYBLE-2120XX-X0 is shown in Table 12.
Table 12. CYBLE-2120XX-X0 Module Available Connections and Functionality

Module Silicon Functionality
Solder Port
Nuprﬁger Pin UART SPI 12C TCPWM?* |CapSense éﬁ\i Véﬁ? ECO OUT?| SWD [SARMUX|OPAMP|LPCOMP|GPIO*
1 GND Ground Connection
1 XRES External Reset Hardware Connection Input
2 P4[0] |SCB1_RTS|SCB1_MOSI TCPWMO_P| Cuop Yes Yes
 Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks
2 External Crystal Oscillator Output from the device/module
% General Purpose Input/Output
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Module Silicon Functionality
Solder
Pl FI):’?: UART SPI 12C TCPWM? [CapSense LCDIWCOE-G oyl swp  [saRMUX|oPAMP|LPCOMP|GPIO?
Number Drive | Out -
3 P3[7] |SCB1_CTS TCPWM3_N| Sensor | Yes | Yes Yes Yes
4 P3[6] |SCB1_RTS TCPWM3_P| Sensor | Yes Yes Yes
5 P3[5] | SCB1_TX SCB1_SCL |TCPWM2_N| Sensor | Yes Yes Yes
6 P3[4] | SCB1_RX SCB1_SDA |[TCPWM2_P| Sensor | Yes Yes Yes
7 P3[3] |SCBO_CTS TCPWM1_N| Sensor | Yes Yes Yes
8 P3[2] |[SCBO_RTS TCPWM1_P| Sensor | Yes Yes Yes
9 P2[6] Sensor | Yes Yes
10 VREF Reference Voltage Inputs (Optional)
11 P2[4] Sensor | Yes Yes
12 P2[3] Sensor | Yes | Yes Yes
13 P2[2] SCBO0_SS3 Sensor | Yes Yes
14 P2[0] SCBO0_SS1 Sensor | Yes Yes
15 VDD Digital and Analog Power Supply Input 1.71 to 5.5V
16 P1[7] [SCBO_CTS|SCB0_SCLK TCPWM3_N| Sensor | Yes Yes
17 P1[6] |SCBO_RTS| SCBO_SSO0 TCPWM3_P| Sensor | Yes Yes
18 P1[5] | SCBO_TX |SCBO_MISO| SCBO_SCL [TCPWM2_N| Sensor | Yes Yes
19 P1[4] | SCBO_RX |SCBO_MOSI| SCB0O_SDA |TCPWM2_P| Sensor | Yes Yes
20 P1[0] TCPWMO_P| Sensor Yes Yes Yes
21 PO[4] | SCBO_RX |SCB0_MOSI| SCB0O_SDA |TCPWM1_P| Sensor Yes Yes Yes
22 PO[5] | SCBO_TX |SCBO_MISO| SCBO_SCL [TCPWM1_N| Sensor | Yes Yes
23 PO[7] |SCBO_CTS|SCB0_SCLK TCPWM2_N| Sensor | Yes SWDCLK?* Yes
24 PO[6] |SCBO_RTS| SCBO_SSO0 TCPWM2_P| Sensor | Yes swpIlo* Yes
25 GND Ground Connection
26 GND Ground Connection
27 GND Ground Connection
28 GND Ground Connection
29 VDDR Radio Power Supply 1.9V to 5.5V
30 P5[0] | SCB1_RX | SCB1_SSO | SCB1_SDA |TCPWM3_P| Sensor | Yes Yes
31 P5[1] | SCB1_TX |SCB1_SCLK]| SCB1_SCL |TCPWM3_N| Sensor | Yes Yes Yes

2 SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be
used for programming without the need to reconfigure the device I/0.
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B.1.4.2 Host Recommended PCB Layout

To assist in the host PCB layout design for the CYBLE-2120XX-X0, Cypress provides three host PCB landing pattern
reference drawings in Figure 86, Figure 87, Figure 88, and Table 13. Figure 86 provides a dimensioned view of the
host PCB layout. Figure 87 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 88 and Table 13 provides the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 86. Host Board Required PCB Layout Pattern (Dimensioned View)
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Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 1.27 mm.
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Figure 87. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 88. Host Board Required PCB Layout Pattern
To Pad Center Relative to Origin

Table 13. Location to Pad Center from Origin
(dimensions in mm and mils)

o0 Solder Pad Location (X,Y) from | Location (X,Y) from
PR on on (A, ¥
14.5 ORIGIN (Center of Pad) Origin (mm) Origin (mils)
1 (0.39, 4.88) (15.35, 192.13)
2 (0.39, 6.15) (15.35, 242.13)
PAD3I 0] CaQ PADI
- g 3 (0.39, 7.42) (15.35, 292.13)
[ =)
- 4 (0.39, 8.69) (15.35, 342.13)
{4 Cd
] d 5 (0.39, 9.96) (15.35, 392.13)
- — 6 (0.39, 11.23) (15.35, 442.13)
[V g
B 0 7 (0.39, 12.50) (15.35, 492.13)
] d
8 0.39, 13.77 15.35, 542.13
PAD22 —— [ i ( ) ( )
Cd PADI1 9 (0.39, 15.04) (15.35, 592.13)
(4 ED 18D AERERERERE L L €0.19.2
1452182 — Heeeraree e 0,19.2> 10 (0.39, 16.31) (15.35, 642.13)
11 (0.39, 17.58) (15.35, 492.13)
'{:E = 12 (2.04, 18.82) (80.31, 740.94)
= = 13 (331, 18.82) (130.31 , 740.94)
_ " 14 458 ,18.82 180.31 , 740.94
DETAIL A ( ) ( )
PAD CENTER 15 (5.85 , 18.82) (230.31 , 740.94)
DEFINITION
16 (7.12 , 18.82) (280.31 , 740.94)
N 5
= o 17 (8.39, 18.82) (330.31, 740.94)
- 18 (9.66 , 18.82) (380.31 , 740.94)
CENTER |
) 19 (10.93, 18.82) (430.31 , 740.94)
20 (12.20 , 18.82) (480.31 , 740.94)
21 (13.47, 18.82) (530.31, 740.94)
- 22 (14.14, 16.31) (556.69, 642.12)
23 (14.14, 15.04) (556.69, 592.12)
24 (14.14, 13.77) (556.69, 542.12)
25 (14.14, 12.50) (556.69, 492.12)
26 (14.14, 11.23) (556.69, 442.12)
27 (14.14, 9.96) (556.69, 392.12)
28 (14.14, 8.69) (556.69, 342.12)
29 (14.14, 7.42) (556.69, 292.12)
30 (14.14, 6.15) (556.69, 242.12)
31 (14.14, 4.88) (556.69, 192.12)

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 79


http://www.cypress.com/

=—j CYPRESS

Embedded in Tomorrow™

Getting Started with EZ-BLE™ Module

Figure 89 below details additional host board keep out area to achieve optimal RF performance with the CYBLE-

2120XX-X0 module.

Figure 89. Host Board Additional Keep Out Area for Optimal RF Performance

i -
3 2
T T -4,00
1. FOR BEST RF PERFORMANCE,ADDITIONAL ;,;,/,;.;,;.//;;;ﬁ%/;gijg?:ﬁ
KEEPOUT IN BLUE HATCHED AREA ON THE _R&asll0 000000000 000
HOST BOARD ON ALL LAYERS. s o i e
2, RECOMMENDATION IS TO PLACE THE BLE 77
MODULE IN THE CORNER OF THE HOST 97 ien
BOARD WITH THE ANTENNA AT THE EDGE . [ '
OF THE HOST BOARD. /_/’
I
ANTENNA AREA -7 {
.-Ff--—-/ |
MODULE OUTLINE
1920

80

Www.cypress.com

Document No. 001-96841 Rev. *F

Need support? Click here.


http://www.cypress.com/

=+ CYPRESS

Getting Started with EZ-BLE™ Module

Shield Footprint
H=1.10 mm

The CYBLE-222014-00 is drop-in compatible with the CYBLE-022001-00 and CYBLE-222005-00 modules. The
CYBLE-222014-01 is a Bluetooth 4.2 upgrade to the CYBLE-222005-00, supporting all three key new features of the

B.1.5 CYBLE-222014-01
Bluetooth 4.2 standard (data length extension, enhanced security, and improved privacy).
Figure 90 shows a physical picture of the CYBLE-222014-01 EZ-BLE BT 4.2 PRoC module.
Figure 90. CYBLE-222014-01 Module Top View (with and without Shield) and Side View
- Shield

10.0 mm
Chip Antenna

" 10.0 mm o
Side View of EZ-BLE Module Without Shield
Lo M

For more details on this module’s dimensions, external component connections, and module placement

recommendations, see the CYBLE-222014-01 datasheet specification.
The CYBLE-222014-01 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PRoC BLE silicon device is exposed on the CYBLE-222014-01 module in order to minimize the

B.1.5.1 Pinout and Functionality
module footprint size. The CYBLE-222014-01 module contains 22 connections on the bottom side of the module.
Figure 91 details the bottom side connections available on the CYBLE-222014-01 module.

Need support? Click here.
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Figure 91. CYBLE-222014-01 Module Bottom View
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A list of the available I/0s and supported functionality for each 1/0 of the CYBLE-222014-01 is shown in Table 14.
Table 14. CYBLE-222014-01 Module Available Connections and Functionality

I\égldduel:e S::I,igr(:n Functionality

niad | Pin | UART SPI 2c | TcPwm® | capsense | 57 | WCO leco out| swp  |ePio”]
1 GND Ground Connection
2 P4[1] | SCB1_CTS [ SCB1_MISO TCPWMO_N [Sensor/Crank| Yes Yes
3 P5[1] | SCB1_TX [SCB1_SCLK|SCB1_SCL|TCPWM3_N| Sensor Yes Yes Yes
4 P5[0] | SCB1_RX | SCB1_SS |SCB1_SDA|TCPWM3_P| Sensor Yes Yes
5 VDDR Radio Power Supply 1.9V to 5.5V
6 VREF Reference Voltage Inputs (Optional)
7 P1[6] | SCBO_RTS| SCBO_SS TCPWM3_P Sensor Yes Yes
8 PO[7] | SCBO_CTS | SCBO_SCLK TCPWM2_N| Sensor Yes SWDCLK*| Yes
9 PO[4] | SCBO_RX [SCBO_MOSI|SCBO_SDA|TCPWM1_P| Sensor Yes Yes Yes
10 PO[5] | SCBO_TX [SCBO_MISO |SCBO_SCL |TCPWM1_N| Sensor Yes Yes
11 GND Ground Connection
12 PO[6] | SCBO_RTS| SCBO_SS TCPWM2_P| Sensor Yes SWDIO® | Yes
13 P1[7] | SCBO_CTS | SCBO_SCLK TCPWM3_N Sensor Yes Yes
14 VDD Digital Power Supply Input 1.71 to 5.5V
15 XRES External Reset Hardware Connection Input
16 P3[5] | SCB1_TX SCB1_SCL |TCPWM2_N| Sensor Yes Yes
17 P3[4] | SCB1_RX SCB1_SDA|TCPWM2_P| Sensor Yes Yes
18 P3[7] | SCB1_CTS | SCB1_MISO TCPWM3_N Sensor Yes Yes Yes
19 P1[4] | SCBO_RX |SCB0_MOSI |SCB0_SDA|TCPWM2_P Sensor Yes Yes
20 P1[5] | SCBO_TX [SCBO_MISO |SCBO_SCL |TCPWM2_N| Sensor Yes Yes
21 P3[6] | SCB1_RTS TCPWM3_P| Sensor Yes Yes
22 P4[0] | SCB1_RTS |ScB1_MOSI TCPWMO_P Cwop Yes Yes

% Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks

% External Crystal Oscillator Output from the device/module

" General Purpose Input/Output

% SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be
used for programming without the need to reconfigure the device I/O.
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B.1.5.2 Host Recommended PCB Layout
To assist in the host PCB layout design for the CYBLE-222014-01, Cypress provides three host PCB landing pattern
reference drawings in Figure 92, Figure 93, and in Figure 94 and Table 15. Figure 92 provides a dimensions view of
the host PCB layout. Figure 93 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 94 and Table 15 provides the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 92. Host Board Required PCB Layout Pattern (Dimensioned View)

(. 0,00 —————={ ‘

Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 0.91 mm.

Figure 93. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 94. Host Board Required PCB Layout Pattern Table 15. Location to Pad Center from Origin
To Pad Center Relative to Origin (dimensions in mm and mils)

€0.10) 0,00

Solder Pad Location (X,Y) from | Location (X,Y) from

ORIGIN (Center of Pad) Origin (mm) Origin (mils)
53 ——PADI
= 1 (0.26, 1.64) (10.24, 64.57)
= 2 (0.26, 2.41) (10.24, 94.88)
= 3 (0.26, 3.17) (10.24, 124.80)
——PAD6
BadEt 4 (0.26, 3.93) (10.24, 154.72)
5 (0.26, 4.69) (10.24, 184.65)
PADI9— T 6 (0.26, 5.45) (10.24, 214.57)
€10.10)—— 00N MMMNMS o0 7 (0.81, 9.74) (31.89, 383.46)
|
‘ 8 (1.57, 9.74) (61.81, 383.46)
o ICE 9 (2.34, 9.74) (92.13, 383.46)
I
o = 10 (3.10, 9.74) (122.05, 383.46)
11 (3.86, 9.74) (151.97, 383.46)
DETAIL A 12 (4.62, 9.74) (181.89, 383.46)
PAD CENTER
DEFINITION 13 (5.38,9.74) (211.81, 383.46)
o e 14 (6.15, 9.74) (242.13, 383.46)
15 (6.91, 9.74) (272.05, 383.46)
e 1 pPAD CENTER | 16 (7.67, 9.74) (301.97, 383.46)
" 17 (8.43, 9.74) (331.89, 383.46)
— e 0.455
18 (9.19, 9.74) (361.81, 383.46)
19 (9.75, 8.50) (383.86, 334.65)
20 (9.75, 7.74) (383.86, 304.72)
21 (9.75, 6.98) (383.86, 274.80)
22 (9.75, 6.22) (383.86, 244.88)
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Figure 95 details additional host board keep-out area to achieve an optimal RF performance with the CYBLE-222014-

01 module.
Figure 95. Host Board Additional Keep Out Area for Optimal RF Performance
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EZ-BLE PSoC Part Number Details
Figure 96 shows a physical picture of the CYBLE-014008-00 EZ-BLE PSoC module.
Figure 96. CYBLE-014008-00 Module Top View (with and without Shield) and Side View
S CYBLE-014008-00
1 Shield

—

o 1
G A5 e iy WOV
; ()ﬁu"ﬂ.

B.2
B.2.1 CYBLE-014008-00

11.0 mm

| Ap—
- Trace Antenna

Shield Footprint
H=1.00 mm

For more details on this module’s dimensions, external component connections, and module placement

recommendations, see the CYBLE-014008-00 datasheet specification.

The CYBLE-014008-00 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PSoC BLE silicon device is exposed on the CYBLE-014008-00 module in order to minimize the

B.2.1.1 Pinout and Functionality
module footprint size. The CYBLE-014008-00 module contains 32 connections on the bottom side of the module
Figure 97 details the bottom side connections available on the CYBLE-014008-00 module.

Need support? Click here.
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Figure 97. CYBLE-014008-00 Module Bottom View
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A list of the available I/Os and supported functionality for each 1/0 of the CYBLE-014008-00 is shown in Table 16.
Table 16. CYBLE-014008-00 Module Available Connections and Functionality

Module|..,. Functionality

Solder S::I,lgr(in

Nupn‘;‘ger Pin UART SPI 12C TCPWM* CapSensellj'rci:vDeVéi? OELCJ:-I-Oso SWD | SARMUX OPAMP LP-COMP |GPIO™|
1 GND Ground Connection
2 P1[1] SCB1_SS1 TCPWMO_N | Sensor | Yes CTBm1_OAO_INN Yes
3 P1[0] TCPWMO_P | Sensor | Yes Yes CTBm1_OAO0_INP Yes
4 | P1[5] [ SCBO_TX |SCBO_MISO|SCBO_SCL|TCPWM2_N| Sensor | Yes CTBm1_OA1_INP Yes
5 PO[1] | SCB1_TX [SCB1_MISO|SCB1_SCL|TCPWMO_N| Sensor | Yes COMPO_INN| Yes
6 PO[7] [SCBO_CTS|SCBO_SCLK TCPWM2_N| Sensor | Yes SWDCLK® Yes

% Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks

% External Crystal Oscillator Output from the device/module

% General Purpose Input/Output

% SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be

used for programming without the need to reconfigure the device I/0.
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Module Silicon Functionality

Solder Port

oad | pin | uaRT SPI 2c | TcPwm® [Capsensel SSDIWEOIECOT swp | sarmux OPAMP LP-COMP |GPIO
7 VDD Digital Power Supply Input 1.71 to 5.5V
8 P1[4] | SCBO_RX | SCBO_MOSI|SCB0_SDA|TCPWM2_P | Sensor | Yes CTBm1_OA1_INN Yes
9 PO[4] | SCBO_RX|SCB0_MOSI|SCBO_SDA| TCPWM1_P | Sensor | Yes Yes COMP1_INP| Yes
10 PO[5] | SCBO_TX | SCBO_MISO|SCBO_SCL | TCPWM1_N| Sensor | Yes COMP1_INN| Yes
11 PO[6] [SCBO_RTS| SCB0_SS0 TCPWM2_P | Sensor | Yes SWDIO® Yes
12 P1[2] SCB1_SS2 TCPWM1_P | Sensor | Yes CTBm1_OAO_OUT Yes
13 |VDDR Radio Power Supply 1.9 Vto 5.5V
14 P2[6] Sensor | Yes CTBm1_OAO_INP Yes
15 P1[3] SCB1_SS TCPWM1_N| Sensor | Yes CTBm1_OAl OUT] Yes
16 P3[0] | SCBO_RX SCBO_SDA|TCPWMO_P | Sensor | Yes SARMUX_0 Yes
17 P2[1] SCB0_SS2 Sensor | Yes CTBm1_OAO_INN Yes
18 P2[2] SCBO0_SS3 Sensor | Yes CTBm1_OAOQO_OUT] Yes
19 P2[3] Sensor | Yes | Yes CTBm1_OA1l_OUT] Yes
20 |VDDA Analog Power Supply Input 1.71 to 5.5V
21 P3[4] | SCB1_RX SCB1_SDA|TCPWM2_P | Sensor | Yes SARMUX_4 Yes
22 | P3[1] [ scBo_TX SCBO_SCL | TCPWMO_N| Sensor | Yes SARMUX_1 Yes
23 | P3[7] [scB1_CTS TCPWM3_N| Sensor | Yes | Yes SARMUX_7 Yes
24 P3[5] | SCB1_TX SCB1_SCL|TCPWM2_N| Sensor | Yes SARMUX_5 Yes
25 P3[3] [SCBO_CTS| TCPWM1_N| Sensor | Yes SARMUX_3 Yes
26 |VREF Reference Voltage Inputs (Optional)
27 P3[2] [SCBO_RTS| TCPWM1_P | Sensor | Yes SARMUX_2 Yes
28 P3[6] [SCB1_RTS| TCPWM3_P | Sensor | Yes SARMUX_6 Yes
29 |XRES External Reset Hardware Connection Input
30 P2[4] Sensor | Yes CTBm1_OA1_INN Yes
31 P2[5] Sensor | Yes CTBm1_OAl_INP Yes
32 GND Ground Connection

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 89


http://www.cypress.com/

=7 CYPRESS

Enbeated in omarow” Getting Started with EZ-BLE™ Module

B.2.1.2 Host Recommended PCB Layout

To assist in the host PCB layout design for the CYBLE-014008-00, Cypress provides three host PCB reference
drawings in Figure 98, Figure 99, and in Figure 100 and Table 17. Figure 98 provides a dimensions view of the host
PCB layout. Figure 99 provides the location to the center edge of each solder pad relative to the origin of the module
(upper right PCB outline). Figure 100 and Table 17 provide the location to each solder pad center location for the host
PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 98. Host Board Required PCB Layout Pattern (Dimensioned View)
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Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 0.99 mm.

Note: Pad 9 and Pad 24 have different dimensions than the rest of the connection pads (denoted in blue).

Figure 99. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 100. Host Board Required PCB Layout Pattern Table 17. Location to Pad Center from Origin
To Pad Center Relative to Origin (dimensions in mm and mils)
1.0 (0,00 Solder Pad Location (X,Y) from | Location (X,Y) from
R ORIGIN (Center of Pad) Origin (mm) Origin (mils)
1 (0.30, 4.83) (11.81, 190.16)
Frlel—= = 2 (0.30, 5.49) (11.81, 216.14)
PAD3Z— r. =} PATI 3 (0.30, 6.15) (11.81, 242.13)
— - = DETAIL A
0 i _J: =0 4 (0.30, 6.81) (11.81, 268.11)
= R | =)
= P I e | 5 (0.30, 7.47) (11.81, 294.09)
— oS =
= = = 6 (0.30, 8.13) (11.81, 320.08)
PADP 4 T _ _ PADS
avm— 00000000000000 T ¢y ’ ©879) | aie1 600
8 (0.30, 9.45) (11.81, 372.05)
9 (0.27,10.11) (10.63, 398.03)
= ET 10 (1.21, 10.70) (47.64, 421.26)
<T EL
o 11 (1.87, 10.70) (73.62, 421.26)
12 (2.53, 10.70) (99.61, 421.26)
13 (3.19, 10.70) (125.59, 421.26)
DETAIL A
PAD CENTER 14 (3.85, 10.70) (151.57, 421.26)
JEFINETEN 15 (4.51, 10.70) (177.56, 421.26)
’-——mm ' 16 (5.17, 10.70) (203.54, 421.26)
MINIMUM:
| — — 17 (5.84, 10.70) (229.92, 421.26)
= ——PAD CENTER
il N / 18 (6.50, 10.70) (255.91, 421.26)
0,49 /
hasa 19 (7.16, 10.70) (281.89, 421.26)
20 (7.82, 10.70) (307.87, 421.26)
R . 21 (8.48, 10.70) (333.86, 421.26)
22 (9.14, 10.70) (359.84, 421.26)
23 (9.80, 10.70) (385.83, 421.26)
24 (10.73, 10.11) (422.44, 398.03)
25 (10.70, 9.45) (421.26, 372.05)
26 (10.70, 8.79) (421.26, 346.06)
27 (10.70, 8.13) (421.26, 320.08)
28 (10.70, 7.47) (421.26, 294.09)
29 (10.70, 6.81) (421.26, 268.11)
30 (10.70, 6.15) (421.26, 242.13)
31 (10.70, 5.49) (421.26, 216.14)
32 (10.70, 4.83) (421.26, 190.16)
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Embedded in Tomorrow™

Figure 101 below details additional host board keep out area to achieve optimal RF performance with the CYBLE-
014008-00 module.
Figure 101. Host Board Additional Keep Out Area for Optimal RF Performance
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B.2.2 CYBLE-214009-00
Figure 102 shows a physical picture of the CYBLE-214009-00 EZ-BLE PSoC module.
Figure 102. CYBLE-214009-00 Module Top View (with and without Shield) and Side View
L
. Shield

=
The CYBLE-214009-00 is drop-in compatible with the CYBLE-014008-00 module. The CYBLE-214009-00 is a flash
and SRAM upgrade to the CYBLE-014008-00, moving from 128-KB flash and 16-KB SRAM to 256-KB flash and 32-

KB SRAM.
> 2

[ &5, )
“am b cmme iy WOW,
i

Trace Antenna

Shield Footprint
H=1.00 mm

For more details on this module’s dimensions, external component connections, and module placement

recommendations, see the CYBLE-214009-00 datasheet specification.

The CYBLE-214009-00 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PSoC BLE silicon device is exposed on the CYBLE-214009-00 module in order to minimize the

B.2.2.1 Pinout and Functionality
module footprint size. The CYBLE-214009-00 module contains 32 connections on the bottom side of the module
Figure 103 details the bottom side connections available on the CYBLE-214009-00 module.

Need support? Click here.

Document No. 001-96841 Rev. *F

Www.cypress.com


http://www.cypress.com/
http://www.cypress.com/documentation/datasheets/cyble-214009-00-ez-ble-psoc-module

—~_,

CYPRESS

Embedded in T

Getting Started with EZ-BLE™ Module

Figure 103. CYBLE-214009-00 Module Bottom View
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A list of the available I/Os and supported functionality for each 1/0 of the CYBLE-214009-00 is shown in Table 18.
Table 18. CYBLE-214009-00 Module Available Connections and Functionality

Module|..,. Functionality

Solder S::I,lgr(in

Nupni‘ger Pin | UART SPI 12C TcPWM® [CapsenselSSDIWESI ECD) swp | sarmux OPAMP LP-COMP |GPIO®
1 GND Ground Connection
2 P1[1] SCB1_SS1 TCPWMO_N | Sensor | Yes CTBm1_OAO_INN Yes
3 P1[0] TCPWMO_P | Sensor | Yes Yes CTBm1_OAO0_INP Yes
4 | P1[5] | SCBO_TX |SCBO_MISO|SCBO_SCL|TCPWM2_N| Sensor | Yes CTBm1_OA1_INP Yes
5 PO[1] | SCB1_TX [SCB1_MISO|SCB1_SCL|TCPWMO_N| Sensor | Yes COMPO_INN| Yes
6 PO[7] [SCBO_CTS|SCBO_SCLK TCPWM2_N| Sensor | Yes SWDCLK® Yes

* Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks

% External Crystal Oscillator Output from the device/module

% General Purpose Input/Output

% SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be

used for programming without the need to reconfigure the device I/0.
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Module Silicon Functionality

Solder Port

oad | pin | uaRT SPI 2c | TcPwm® [Capsensel SSDIWEOIECOL swp | sarMux OPAMP LP-COMP |GPIO™
7 VDD Digital Power Supply Input 1.71 to 5.5V
8 P1[4] | SCBO_RX | SCBO_MOSI|SCB0_SDA|TCPWM2_P | Sensor | Yes CTBm1_OA1_INN Yes
9 PO[4] | SCBO_RX |SCB0_MOSI|SCBO_SDA| TCPWM1_P | Sensor | Yes Yes COMP1_INP| Yes
10 PO[5] | SCBO_TX | SCBO_MISO | SCBO_SCL | TCPWM1_N| Sensor | Yes COMP1_INN| Yes
11 PO[6] [SCBO_RTS| SCB0_SS0 TCPWM2_P | Sensor | Yes SWDIO® Yes
12 P1[2] SCB1_SS2 TCPWM1_P | Sensor | Yes CTBm1_OAO_OUT Yes
13 |VDDR Radio Power Supply 1.9 Vto 5.5V
14 P2[6] Sensor | Yes CTBm1_OAO_INP Yes
15 P1[3] SCB1_SS TCPWM1_N| Sensor | Yes CTBm1_OAl OUT] Yes
16 P3[0] | SCBO_RX SCBO_SDA|TCPWMO_P | Sensor | Yes SARMUX_0 Yes
17 P2[1] SCB0_SS2 Sensor | Yes CTBm1_OAO_INN Yes
18 P2[2] SCBO0_SS3 Sensor | Yes CTBm1_OAOQO_OUT] Yes
19 P2[3] Sensor | Yes | Yes CTBm1_OA1l_OUT] Yes
20 |VDDA Analog Power Supply Input 1.71 to 5.5V
21 P3[4] | SCB1_RX SCB1_SDA|TCPWM2_P | Sensor | Yes SARMUX_4 Yes
22 | P3[1] [ scBoO_TX SCBO_SCL [ TCPWMO_N| Sensor | Yes SARMUX_1 Yes
23 | P3[7] [scB1_CTS TCPWM3_N| Sensor | Yes | Yes SARMUX_7 Yes
24 P3[5] | SCB1_TX SCB1_SCL|TCPWM2_N| Sensor | Yes SARMUX_5 Yes
25 P3[3] [SCBO_CTS| TCPWM1_N| Sensor | Yes SARMUX_3 Yes
26 |VREF Reference Voltage Inputs (Optional)
27 P3[2] [SCBO_RTS| TCPWM1_P | Sensor | Yes SARMUX_2 Yes
28 P3[6] [SCB1_RTS| TCPWM3_P | Sensor | Yes SARMUX_6 Yes
29 |XRES External Reset Hardware Connection Input
30 P2[4] Sensor | Yes CTBm1_OA1_INN Yes
31 P2[5] Sensor | Yes CTBm1_OAl_INP Yes
32 GND Ground Connection
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B.2.2.2 Host Recommended PCB Layout

To assist in the host PCB layout design for the CYBLE-214009-00, Cypress provides three host PCB reference
drawings in Figure 104, Figure 105, and in Figure 106 and Table 19. Figure 104 provides a dimensions view of the
host PCB layout. Figure 105 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 106 and Table 19 provide the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 104. Host Board Required PCB Layout Pattern (Dimensioned View)
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Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 0.99 mm.

Note: Pad 9 and Pad 24 have different dimensions than the rest of the connection pads (denoted in blue).
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Figure 105. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 106. Host Board Required PCB Layout Pattern
To Pad Center Relative to Origin

Table 19. Location to Pad Center from Origin
(dimensions in mm and mils)

N,0— ORLGIN
Solder Pad Location (X,Y) from | Location (X,Y) from
PV ) 90—l (Center of Pad) Origin (mm) Origin (mils)

S | B . 1 (0.30, 4.83) (11.81, 190.16)
= g s 2 (0.30, 5.49) (11.81, 216.14)

= B | -
= a2l = 3 (0.30, 6.15) (11.81, 242.13)
B = =5 4 (0.30, 6.81) (11.81, 268.11)
o — L00A00ARnaAnoan AT 5 (0.30, 7.47) (11.81, 294.09)
6 (0.30, 8.13) (11.81, 320.08)
Q = 7 (0.30, 8.79) (11.81, 346.06)
< x 8 (0.30, 9.45) (11.81, 372.05)
9 (0.27, 10.11) (10.63, 398.03)
10 (1.21, 10.70) (47.64, 421.26)
JDETALL A N\ 11 (1.87, 10.70) (73.62, 421.26)
JEFINETION 12 (2.53, 10.70) (99.61, 421.26)
[, ' 13 (3.19, 10.70) (125.59, 421.26)
| < | en center | 14 (3.85, 10.70) (151.57, 421.26)
- Jaos : 15 (4.51, 10.70) (177.56, 421.26)
16 (5.17, 10.70) (203.54, 421.26)
17 (5.84, 10.70) (229.92, 421.26)
18 (6.50, 10.70) (255.91, 421.26)
19 (7.16, 10.70) (281.89, 421.26)
20 (7.82, 10.70) (307.87, 421.26)
21 (8.48, 10.70) (333.86, 421.26)
22 (9.14, 10.70) (359.84, 421.26)
23 (9.80, 10.70) (385.83, 421.26)
24 (10.73, 10.11) (422.44, 398.03)
25 (10.70, 9.45) (421.26, 372.05)
26 (10.70, 8.79) (421.26, 346.06)
27 (10.70, 8.13) (421.26, 320.08)
28 (10.70, 7.47) (421.26, 294.09)
29 (10.70, 6.81) (421.26, 268.11)
30 (10.70, 6.15) (421.26, 242.13)
31 (10.70, 5.49) (421.26, 216.14)
32 (10.70, 4.83) (421.26, 190.16)
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Figure 107 below details additional host board keep out area to achieve optimal RF performance with the CYBLE-
214009-00 module.
Figure 107. Host Board Additional Keep Out Area for Optimal RF Performance
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B.2.3 CYBLE-224110-00 XT/XR (Extended Temperature/Extended Range)
The CYBLE-224110-00 is an EZ-BLE PSoC module, providing extended temperature range (up to 105 C) and
extended communication range (up to 400 meters line-of-sight) in addition to the integration capability of the PSoC 4
In order to operate the CYBLE-224110-00 module in extended range mode, please refer to the Firmware Process for

Enabling and Activating Power Amplifier/Low-Noise Amplifier in this section of the application note.

BLE architecture.
Figure 108 shows a physical picture of the CYBLE-224110-00 EZ-BLE PSoC XT/XR module.
Figure 108. CYBLE-224110-00 Module Top View (with and without Shield)

15.4 mm

Cm—— Trace Antenna
7]

Shield Footprint
H=1.00 mm

For more details on this module’s dimensions, external component connections, and module placement

recommendations, see the CYBLE-224110-00 datasheet specification.
The CYBLE-224110-00 module is designed to mount as a component on an end-product PCB. Only a portion of the
available 1/0 of the PSoC BLE silicon device is exposed on the CYBLE-224110-00 module in order to minimize the
module footprint size. The CYBLE-224110-00 module contains 32 connections on the bottom side of the module

B.2.3.1 Pinout and Functionality
Figure 109 details the bottom side connections available on the CYBLE-224110-00 module.

Need support? Click here.
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Figure 109. CYBLE-224110-00 Module Bottom View
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A list of the available I/Os and supported functionality for each 1/0 of the CYBLE-224110-00 is shown in Table 20.
Table 20. CYBLE-224110-00 Module Available Connections and Functionality

Module|..,. Functionality
Solder Sg'g:in
Nupni‘ger Pin UART SPI 12C TCPWM*’ [CapSense| DLEVDe Véi? OELCJ:-I-Oss SWD | SARMUX OPAMP LP-COMP [GPIO*
1 GND Ground Connection
2 XRES External Reset Hardware Connection Input
3 P1[5] | SCBO_TX [ SCBO_MISO|SCBO_SCL|TCPWM2_N| Sensor | Yes CTBm1_OA1_INP Yes
4 P1[1] SCB1_SS1 TCPWMO_N| Sensor | Yes CTBm1_OAO_INN Yes
% Timer, counter, pulse-width modulator (PWM); configurable as 16-bit timer, counter, PWM blocks
% External Crystal Oscillator Output from the device/module
* General Purpose Input/Output
WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 101
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Module Silicon Functionality

Solder Port

oad | pin | uaRT SPI 2¢ | TCcPWM [Capsensel SO IWEO ECOL swp | sarmux OPAMP LP-COMP |GPIO™
5 P1[0] TCPWMO_P | Sensor | Yes Yes CTBm1_OAO_INP Yes
6 PO[1] | SCB1_TX [SCB1_MISO|SCB1_SCL|TCPWMO_N| Sensor | Yes COMPO_INN| Yes
7 PO[4] | SCBO_RX |SCB0_MOSI|SCBO_SDA| TCPWM1_P | Sensor | Yes Yes COMP1_INP| Yes
8 PO[5] | SCBO_TX | SCBO_MISO | SCBO_SCL | TCPWM1_N| Sensor | Yes COMP1_INN| Yes
9 PO[7] |SCBO_CTS| SCBO_SCLK TCPWM2_N | Sensor | Yes SWDCLK™ Yes
10 P1[3] SCB1_SS TCPWM1_N| Sensor | Yes CTBm1_OA1l_OUT Yes
11 |VDDR Radio Power Supply 1.9 Vto 3.6 V
12 | PO[6] [SCBO_RTS| SCBO_SSO TCPWM2_P | Sensor | Yes SWDIO* Yes
13 P1[2] SCB1_SS2 TCPWM1_P | Sensor | Yes CTBm1_OAOQO_OUT] Yes
14 VDD Digital Power Supply Input 1.71 to 5.5V
15 | P1[4] | SCBO_RX |SCB0O_MOSI|SCBO_SDA|TCPWM2 P | Sensor | Yes CTBm1_OAL_INN Yes
16 P2[1] SCB0_SS2 Sensor | Yes CTBm1_OAO_INN Yes
17 |VDDA Analog Power Supply Input 1.71 to 5.5V
18 P2[2] SCBO0_SS3 Sensor | Yes CTBm1_OAOQO_OUT] Yes
19 P2[6] Sensor | Yes CTBm1_OAO_INP Yes
20 P3[0] | SCBO_RX SCBO_SDA| TCPWMO_P | Sensor | Yes SARMUX_0 Yes
21 P2[3] Sensor | Yes | Yes CTBm1_OAl OUT] Yes
22 |VREF Reference Voltage Inputs (Optional)
23 P3[4] | SCB1_RX SCB1_SDA|TCPWM2_P | Sensor | Yes SARMUX_4 Yes
24 P3[5] | SCB1_TX SCB1_SCL|TCPWM2_N| Sensor | Yes SARMUX_5 Yes
25 | P3[7] [sCcB1_CTS TCPWM3_N| Sensor | Yes | Yes SARMUX_7 Yes
26 P3[1] | SCBO_TX SCBO_SCL | TCPWMO_N| Sensor | Yes SARMUX_1 Yes
27 P3[6] [SCB1_RTS| TCPWM3_P | Sensor | Yes SARMUX_6 Yes
28 P2[5] Sensor | Yes CTBm1_OA1_INP Yes
29 P5[0] | SCB1_RX| SCB1_SS0 |SCB1_SDA|TCPWM3_P | Sensor | Yes Yes
30 P5[1] | SCB1_TX |SCB1_SCLK|SCB1_SCL|TCPWM3 _N| Sensor | Yes Yes Yes
31 P2[4] Sensor | Yes CTBm1_OA1_INN Yes
32 GND Ground Connection

“0 SDWCLK and SWDIO connections can be multiplexed as the functional options listed in each of the respective rows and can be
used for programming without the need to reconfigure the device I/0.
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functionality, follow the steps outlined below.

shown in Figure 110.

-
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B.2.3.2 Process for Enabling and Activating Power Amplifier/Low-Noise Amplifier
The CYBLE-224110-00 module comes with an integrated Power Amplifier/Low Noise Amplifier to allow the user to
extend the reach of BLE communication up to 400 meters line-of-sight. This section will describe the firmware steps
required to enable the extended range operation of the CYBLE-224110-00 module. To enable the extended range

Figure 110. Drag Digital Output Pins from Component Catalog

X

4k

Drag and drop two “Digital Output Pin” components from the Component Catalog to the schematic page as

Component Catalog (147 components)
& W |

Search for. ..
Off-Chip

Cypress
Cypress Compeonent Catalog

@ Analeg
-@ Capbense
-@ Cemmunications
-8 Digital
-@ Display
: %% Ports and Pins

@ Analeg Pin [v2.20]
@ Digital Bidirectional Pin [v2.20]

Figure 111. Renaming the Pins

-@ System
%68 Thermal Management
= Double-click the pins and rename them as CPS and CSD as shown in Figure 111 and Figure 112. The HW
connection option in the component configuration should be unchecked as these are Firmware GPIOs.
cntgue o i — =
CPS
40 |
Output |
Initial drive state:
o (@ )
Min. supply voltage:

Mame:
_/ml\"lapping }/Clcdcing ]/Built—in ]
Mumber of pins: 1 | X @ + 4 | o : |

[A_‘" pins] General [* Input
= Type Drive made
[ Analog ’Strong drive
[] Digital input g
Digital output [ Hot swap

[C] HW connection

|| Qutput enable DR Bin
PE
[ Bidirectional
[[] BEtemal teminal
Need support? Click here.
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Figure 112. Renaming the Pins
Name: CsSD
Pins |© Mapping Clocking Built-n 4 bk
Number of pins: 1 | X H+ | H E |
[ﬁ:\ll pinz] General ]’/Input ]/Out]:»ut l
L.E esoal Type Drive mode Initial drive state:
[C] Analog [strong drive S )
[] Digital input io
Digital output
[C] HW connection
|| Output enable OR
PS
[] Eidirectional
[ Extemal terminal
L}

=)
Min. supply voltage

[] Hot swap

Pin

Figure 113. Final Schematic View of the Pins

Apply

The final schematic page should include the two pins, as shown in Figure 113.

[ Csn

= CPS

the firmware application code.

The Skyworks SE2438T is controlled by PSoC4 BLE and uses four pins: 1) two pins for radio enable (CPS — P0[2],
WWW.CYpress.com

CSD - PO[3]), 2) one pin to control the PA enable (P3[2]), and 3) one pin to control the LNA enable (P3[3]). The
PA and LNA enable pins are controlled directly by the BLE Link Layer. The CPS and CSD pins are controlled in

To configure the CPS and CSD pins, open your project’s Design-Wide Resources file (e.g. “Project_Name.cydwr”)
from your Workspace Explorer and click the “Pins” tab. The “Pins” tab is used to select the physical device
connections for the outputs (CPS, CSD) as shown in Figure 114. These pins are connected to the enable pins of
the Skyworks SE2438T Power Amplifier. In order for extended range operation to function, it is required to
configure the CPS and CSD pins to P0[2] and PO[3] respectively. This connection can be seen in Figure 114.

Document No. 001-96841 Rev. *F
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Figure 114. Pin Selection for CPS and CSD

File Edit View Project Build Debug Tools Window Help
ENSEH@ S 3 BRX 9 ¢ B Dhug tiMr 2R
SRR N 1k ¥ 3

startPage | main.c | ~TopDesign.cysch ) BLE_Connection.cydwr

:j [
:5; GND
:‘2 =XRES
;:-z 3 PIp|
i 4 PN GND
1 5 PIf P21] 31
6 PO[T] = P5[1] 30 | oviio
7 POy %*“F P50] 29 | ovio
Coogeat 8 POB| — 5 P25] 28
CYBLE-224110-00 P3g] 27
32-SMT P31 26
L P3T] 25
P3j5] 24
P34] 23
VREF

x <
‘b—‘““‘ EEg Eyg gy
(2] CyLRCke s = S = = o IS
{8 Grescicn @ & > da > a a0 > a o o
& oLe o> o B o o Bl oMo o o
oBEc 0 1 2 -l " - M N
CYBLER = = -
CYBLE dis.c & @ &
CYBLE dish o < “
(CYBLE_eventHandler.c -
CYBLE h -+ & Pins [JV\ Anclog | (D clodks. Tnterrupts | 2% system | 15 Drectives | &) Flash Security |
Notie List | Output | Find Results 1|

Ready

= Open your project’s main.c file and write the below code to define the register at the top of the code.

/* define the test register to switch the PA/LNA hardware control pins */
#define CYREG_SRSS_TST DDFT CTRL 0x40030008

= Browse to the event “CYBLE_EVT_STACK_ON” in the code and insert the below four lines of code to enable the
Skyworks SE2438T.

/* Mandatory events to be handled by Find Me Target design */
case CYBLE EVT STACK ON:

/* Enable the Skyworks SE2438T PA/LNA */

CSD_Write(1);

CPS Write(1);

/* Configure the Link Layer to automatically switch PA
* control pin P3[2] and LNA control pin P3[3] */
CY SET XTND REG32 ((void CYFAR *) (CYREG BLE BLESS RF CONFIG), 0x0331);
CY SET XTND REG32((void CYFAR *) (CYREG SRSS TST DDFT CTRL), 0x80000302);
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B.2.3.3 Host Recommended PCB Layout

To assist in the host PCB layout design for the CYBLE-014008-00, Cypress provides three host PCB reference
drawings in Figure 115, Figure 116, and in Figure 117 and Table 21. Figure 115 provides a dimensions view of the
host PCB layout. Figure 116 provides the location to the center edge of each solder pad relative to the origin of the
module (upper right PCB outline). Figure 117 and Table 21 provide the location to each solder pad center location for
the host PCB layout. Dimensions shown are in mm unless otherwise stated.

Figure 115. Host Board Required PCB Layout Pattern (Dimensioned View)
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Note: Pad length shown includes overhang of the host pad beyond the module pad outline. The minimum
recommended pad length on the host PCB is 0.99 mm.

Note: Pad 9 and Pad 24 have different dimensions than the rest of the connection pads (denoted in blue).
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Figure 116. Host Board Required PCB Layout Pattern: To Pad Center Edge Relative to Origin
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Figure 117. Host Board Required PCB Layout Pattern
To Pad Center Relative to Origin

Table 21. Location to Pad Center from Origin
(dimensions in mm and mils)

o Solder Pad Location (X,Y) from | Location (X,Y) from
(9.50,0> E:'-']:I'_- " (Center of Pad) Origin (mm) Origin (mils)
1 (0.26, 3.37) (10.24, 132.68)
B AD! 2 (0.26, 4.13) (10.24, 162.68)
3 (0.26, 4.89) (10.24, 192.68)
PAD32—— =2 - 4 (0.26, 5.66) (10.24, 222.68)
5 (0.26, 6.42) (10.24, 252.68)
= PADS 6 (0.26, 7.18) (10.24, 282.68)
S% 7 (0.26, 7.94) (10.24, 312.68)
= 8 (0.26, 8.70) (10.24, 342.68)
E 9 (0.56, 15.14) (22.05, 596.06)
oso1ss0— (000000000008 — s B I
11 (2.08, 15.14) (81.89, 596.06)
12 (2.84,15.14) (111.81, 596.06)
E > 13 (3.61, 15.14) (142.13, 596.06)
o ° 14 (4.37, 15.14) (172.13, 596.06)
15 (5.13, 15.14) (202.13, 596.06)
16 (5.89, 15.14) (231.89, 596.06)
DETAIL A 17 (6.65,15.14) (261.81, 596.06)
PAD CENTER
DEFINITION 18 (7.42, 15.14) (292.13, 596.06)
- 19 (8.18, 15.14) (322.05, 596.06)
NIMD 20 (8.94, 15.14) (351.97, 596.06)
BAD CENTER 21 (9.24, 14.04) (363.78, 552.76)
- 22 (9.24, 13.28) (363.78, 522.83)
—t—0455 23 (9.24, 12.51) (363.78,492.52)
24 (9.24, 11.75) (363.78, 462.60)
25 (9.24,10.99) (363.78, 432.68)
26 (9.24,10.23) (363.78, 402.76)
27 (9.24, 9.47) (363.78, 372.83)
28 (9.24, 8.70) (363.78, 342.52)
29 (9.24, 7.94) (363.78, 312.60)
30 (9.24,7.18) (363.78, 282.68)
31 (9.24, 6.42) (363.78, 252.76)
32 (9.24,5.66) (363.78, 222.83)
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Figure 118 below details additional host board keep out area to achieve optimal RF performance with the CYBLE-

224110-00 module.

Figure 118. Host Board Additional Keep Out Area for Optimal RF Performance
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C EZ-BLE Evaluation Board Details

Appendix C provides detailed information on each EZ-BLE Evaluation Board. The information contained for each
subsection below includes the following:

m  Physical image for each EZ-BLE Evaluation marketing part number
m  What's included on the specific EZ-BLE Evaluation board

m  EZ-BLE Evaluation board connections to CY8CKIT-042-BLE
To jump to your specific EZ-BLE Evaluation board, click the marketing part number in the below list:

EZ-BLE PRoC Evaluation Boards

m  CYBLE-022001-EVAL
= CYBLE-012011-EVAL
= CYBLE-222005-EVAL
m  CYBLE-222014-EVAL

m  CYBLE-212019-EVAL
EZ-BLE PRoC Evaluation Boards

m  CYBLE-014008-EVAL
= CYBLE-214009-EVAL
m  CYBLE-224110-EVAL

C.1 EZ-BLE PRoC Evaluation Board Details

C.1.1 CYBLE-022001-EVAL
Figure 119 shows the CYBLE-022001-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PRoC Module
(CYBLE-022001-00) is shown in the red box in Figure 119.

Figure 119. CYBLE-022001-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)
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C.1.1.1 CYBLE-022001-EVAL Connections to CY8CKIT-042-BLE

The CYBLE-022001-00 module contains 21 connections on the bottom of the module. All but one of these
connections is present on the CYBLE-022001-EVAL evaluation board (Port 4[0] is connected to Cnod to enable
capacitive sensing on the CY8CKIT-042-BLE Pioneer Kit).

Figure 120 shows the CYBLE-022001-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-
BLE baseboard connections.

Figure 120. CYBLE-022001-EVAL Board Top Side

EZ-BLE PROC Module
Cmod

e GND VDD
]2 Header |8 el P36 P37
(Bottom Side) " a E
E= J1 Header
. &= :
> ’ g (Bottom Side)
P06 P1_4 18 24 P51
PO_7 & il P5_0
XRES P1_5 - Sqti P3_ 4 P35
GND & 24 PO_5 PO_4
b3 P1_.7 P16

e | %) it P4_1
e VDDR GND

L7 2.2

VDDR 3 PO_6 (SWDIO)
PO_7 (SWDCLK)

J4 MiniProg3 Programming Header XRES

Note: Connections not called out on J1 and J2 connection headers are NC (No Connect), where no physical
connection is present between the CYBLE-022001-00 EZ-BLE PRoC Module and the CYBLE-022001-EVAL board
J1 and J2 headers.

Note: The EZ-BLE PRoC Module includes only 16 GPIOs. In order to maintain full capability of the CY8CKIT-042-
BLE Pioneer Kit functionality, seven of the Port-Pin connections do not completely match the CY8CKIT-042-BLE
baseboard pin out. See Table 22 for the complete list of GPIOs available on the CYBLE-022001-EVAL and the
corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.

The CYBLE-022001-EVAL includes the following elements:

B Cmod: A 2.2-nF capacitor mounted on the evaluation board used with the CY8CKIT-042-BLE capacitive sensing
slider, buttons, and proximity sensors. Cmod iS connected to P4[0] on the CYBLE-022001-00 EZ-BLE PRoC
Module to enable capacitive sensing when connected to the CY8CKIT-042-BLE Kit.

m  J3 Header: A two-pin header that exposes VDD and VDDR. This header can be used to short the VDD and
VDDR. This jumper must be shorted when using the CYBLE-022001-EVAL with the MiniProg3 kit due to the fact
that the MiniProg3 kit only supplies VDD to the evaluation board. When using the CYBLE-022001-EVAL in
conjunction with the CY8CKIT-042-BLE Pioneer kit, this jumper connection does not matter, and it can be
connected or disconnected.

m  J4 Header: A five-pin header that exposes connections used for programming the EZ-BLE PRoC Module
Evaluation board by using the MiniProg3 kit, as shown in Figure 121.
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Figure 121. CYBLE-022001-EVAL Using CY8CKIT-002 MiniProg3

, Pin Mapping
{ ) CYBCKIT002 | CYBLE-022001-EVAL
2 . VIARG VDD
GND GND
RES XRES
SCLK PO_7
SDAT PO_6

®  J5: A header that exposes P5[0] and P5[1], which can be used for I°C communication (including high-speed IZC)
to the CYBLE-022001-00 EZ-BLE PRoC Module.

As mentioned previously, the port-pin connections do not completely match the CY8CKIT-042-BLE baseboard pin
out. Seven such connections exist on the CYBLE-022001-EVAL that do not align with the CY8CKIT-042-BLE
baseboard (highlighted in red in Table 22). Fortunately, PRoC BLE is configurable so that pin functions can be easily
re-assigned.

Table 22 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-022001-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Table 22. CYBLE-022001-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

Baﬁgﬁf;{jggﬁ;‘ztﬁon CYBCKIT-042-BLE Baseboard | CYBLE-022001-EVAL
Header Connection Port-Pin Connection Port-Pin
Jit PO[O] NC
S PO[1] NC
JiL PO[2] NC
i1 PO[3] NC
— PO[4] NC
il PO[S] NC
Ji1 VREF VREF
il P1[0] NC
Jil P1[1] NC
i1 P1[2] NC
S P1[4] P1[4]
i PO[6] PO[6]
S P1[3] NC
S PO[7] PO[7]
S P1[5] P1[5]
Ji1 XRES XRES
Jil P1[7] NC
Ji1 GND GND
il P1[6] NC
Ji1 VDD VDD
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B 0428 | CYBCKIT-042-BLE Baseboard |  CYBLE-022001-EVAL
Header Connection Port-Pin Connection Port-Pin
J12 GND GND
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] NC
J10 P3[5] NC
J10 P3(2] NC
J10 P3[3] NC
J10 P3[0] NC
J10 P3[1] NC
310 P4o]” NC*
J10 P5[1] P5[1]
J10 P4[1] NC
J10 P5[0] P5[0]
J10 P2[6] P3[4]
J10 P2[7] P3[5]
J10 P2[4] PO[5]
J10 P2[5] PO[4]
J10 P2[2] P1[7]
J10 P2[3] P1[6]
J10 P2[0] NC
J10 P2[1] P4[1]
J10 VDDR VDDR
J10 GND GND

4 P4[0] is available on the EZ-BLE PRoC Module (CYBLE-022001-00). However, the CYBLE-022001-EVAL board utilizes this pin to connect the Cpoq
capacitor to enable capacitive sensing functionality on the CY8CKIT-042-BLE Baseboard.
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C.1.2 CYBLE-012011-EVAL

The CYBLE-012011-EVAL is the evaluation board for both the CYBLE-012011-00 and the CYBLE-012012-10 EZ-

Embedded in Tomarrow™
BLE PRoC modules. The CYBLE-012011-EVAL evaluation board contains the CYBLE-012011-00 module.
Figure 122 shows the CYBLE-012011-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PRoC Module

Figure 122. CYBLE-012011-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)

(CYBLE-012011-00) is shown in the red box in Figure 122.
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C.1.2.1 CYBLE-012011-EVAL Connections to CY8CKIT-042-BLE

The CYBLE-012011-00 module contains 31 connections on the bottom side of the module. All of these connections
are present on the CYBLE-012011-EVAL evaluation board.

Figure 123 shows the CYBLE-012011-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-
BLE baseboard connections.

Figure 123. CYBLE-012011-EVAL Board Top Side

EZ-BLE PROC Medule
15 Header
12 Header
(Bottom side) Cmod
NC NC GND VDD
NC NC P3_6 P3
NC NC P3_4 P35
P1_0  VREF P3_2 P33
NC NC NC NC
POG6 PI_4 P40 P51
PC_7 NC NC P5_0
XRES P1_5 P26 P3_5
GND P1_7 P24 PO_4
VDD Pi_6 P22 P23
16 Header P2_0 PO_S
VDDR GND
VDD VDDR J1 Header
(Botfom side)

13 Header

J4 MiniProg3 10pin
Programming Header

Note: Connections denoted as NC (No Connect) indicates that there is no physical connection present between the
CYBLE-012011-00 EZ-BLE PRoC Module and the CYBLE-012011-EVAL board J1 and J2 headers.

Note: The EZ-BLE PRoC Module includes only 23 GPIOs. In order to maintain full capability of the CY8CKIT-042-
BLE Pioneer Kit functionality, three of the Port-Pin connections do not completely match the CY8CKIT-042-BLE
baseboard pin out. See Table 24 for the complete list of GPIOs available on the CYBLE-012011-EVAL and the
corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.

The CYBLE-012011-EVAL includes the following elements:

B Cmod: A 2.2-nF capacitor mounted on the evaluation board used with the CY8CKIT-042-BLE capacitive sensing
slider, buttons, and proximity sensors. Cmod iS connected to P4[0] on the CYBLE-022001-00 EZ-BLE PRoC
Module to enable capacitive sensing when connected to the CY8CKIT-042-BLE Kit.

m  J3 Header: A two-pin header that exposes VDD and VDDR. This headers can be used to short the VDDR power
connection to VDD. These jumpers must be shorted when using the CYBLE-012011-EVAL with the MiniProg3
kit due to the fact that the MiniProg3 kit only supplies VDD to the evaluation board. When using the CYBLE-
012011-EVAL in conjunction with the CY8CKIT-042-BLE Pioneer kit, these jumper connections do not matter,
and they can be connected or disconnected.

m  J4 Header: A 10-pin header is included on the CYBLE-012011-EVAL kit that exposes connections used for
programming and debug with the MiniProg3 kit, as shown in Figure 124. The 10-pin ribbon cable included in the
MiniProg3 kit must be used for this connection.
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Figure 124. CYBLE-012011-EVAL Using CY8CKIT-002 MiniProg3 and 10-Pin Ribbon Cable

m  J5: A header that exposes P5[0] and P5[1], which can be used for 1C communication (including high-speed I2C)
to the CYBLE-012011-00 EZ-BLE PRoC Module.

®m  J6 Header: A four-pin header is included on the CYBLE-012011-EVAL kit that exposes the P3[5] connection of
the CYBLE-012011-00 module and the P3[5] and P2[7] connections of the CY8CKIT-042-BLE baseboard. Two
jumpers are provided to short the connection as needed. Table 23 outlines the four connection options that are
possible with the two jumpers provided.

Table 23. J6 Header and Jumper Connection Options

Header Position 1 2 3 4
Header Name “ “ Resulting Configuration
é r Nam KOﬁZ «“BLE 3.5 K0:1’2
(Silkscreen) 3.5 2.7
Short Pin | Short Pin Module connection P3.5 is routed to the

Connection Option #1 Open Open

ltoPin2 [2toPin1l CY8CKIT042-BLE Baseboard P3.5 output.

Module connection P3.5 is not routed out to any
Open of the CY8CKIT042-BLE Baseboard outputs.
This is not a useful configuration.

Short Pin | Short Pin

Connection Option #2  [Open 2toPin3 |3 to Pin 2

Module connection P3.5 is routed to the
CY8CKIT042-BLE Baseboard P2.7 [SW2]
output.

Short Pin | Short Pin

Connection Option #3  [Open Open 3to Pin 4 | 4 to Pin 3

Module connection P3.5 is routed to the
CYB8CKIT042-BLE Baseboard P3.5 AND P2.7
[SW2] output.

Short Pin | Short Pin | Short Pin | Short Pin

Connection Option #4 1toPin2 |2toPinl [3toPin4 [4toPin3

For example, if SW2 on the CY8CKIT-042-BLE is desired to be connected to the EZ-BLE module, then
configuration #3 in Table 23 should be used.
As mentioned previously, the port-pin connections of the CYBLE-012011-EVAL do not completely match the
CY8CKIT-042-BLE baseboard pin out. Three such connections exist on the CYBLE-012011-EVAL that do not align
with the CY8CKIT-042-BLE baseboard (highlighted in red in Table 24). Fortunately, PRoC BLE is configurable so that
pin functions can be easily re-assigned.

Table 24 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-012011-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Table 24. CYBLE-012011-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

e e L= CY8CKIT-042-BLE Baseboard | CYBLE-012011-EVAL
Baseboard Connection ) : ; .
Connection Port-Pin Connection Port-Pin
Header

J11 PO[0] NC

Ji1 PO[1] NC

J11 PO[2] NC

Ji1 PO[3] NC
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B 0428 | CYBCKIT-042-BLE Baseboard |  CYBLE-012011-EVAL
Header Connection Port-Pin Connection Port-Pin

S PO[4] NC
I PO[S] NC
a1 VREF VREF
Jit P1[0] P1[0]
I P1{1] NC
Jit P1[2] NC
S P1[4] P1[4]
S PO[6] PO[6]
S P1[3] NC
i PO[7] PO[7]
S P1[5] P1[5]
i XRES XRES
S P1[7] P1[7]
Jil GND GND
Jil P1[6] P1[6]
a1 VDD VDD
J12 GND GND
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] P3[4]
J10 P3[5]* P3[5]/ NC
J10 P3[2] P3[2]
J10 P3[3] P3[3]
J10 P3[0] NC
)10 P3[1] NC
J10 Pa[o]™ NC™
J10 P5[1] P5[1]
J10 P4[1] NC
J10 P5[0] P5[0]
J10 P2[6] P2[6]
J10 P2[7]" P3[5] / NC*

a2 P3[5] is routed to both P3[5] of the Pioneer kit as well as P2[7] of the pioneer kit. This is done in order to maintain the SW2 switch connection on the
baseboard and still allow for DTM mode operation on P3[5]. The J6 header is used to select if P3[5] of the module is routed to P2[7] of the
CYB8CKIT-042-BLE or to P3[5] of the CY8CKIT-042-BLE

4 P4[0] is available on the EZ-BLE PRoC Module (CYBLE-012011-00). However, the CYBLE-012011-EVAL board utilizes this pin to

connect to the Cnoq Capacitor to enable capacitive sensing functionality on the CY8CKIT-042-BLE Baseboard.
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Baﬁlﬁgg‘rg g:ﬁfetﬁon CYBCKIT-042-BLE Baseboard | CYBLE-012011-EVAL
Header Connection Port-Pin Connection Port-Pin
J10 P2[4] P2[4]
J10 P2[5] PO[4]
J10 P2[2] P2[2]
J10 P2[3] P2[3]
J10 P2[0] P2[0]
J10 P2[1] PO[5]
J10 VDDR VDDR
J10 GND GND
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C.1.3 CYBLE-222005-EVAL

Figure 125 shows the CYBLE-222005-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PRoC Module
(CYBLE-222005-00) is shown in the red box in Figure 125.

Figure 125. CYBLE-222005-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)

CYBCKIT-0AZ OLE © TOMELR. BOAAD

32033930
gbosgiuin =
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C.1.3.1 CYBLE-222005-EVAL Connections to CY8CKIT-042-BLE

The CYBLE-222005-00 module contains 22 connections on the bottom side of the module. All but one of these
connections is present on the CYBLE-222005-EVAL evaluation board (Port 4[0] is connected to Cnod to enable
capacitive sensing on the CY8CKIT-042-BLE Pioneer Kit).

Figure 126 shows the CYBLE-222005-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-
BLE baseboard connections.

Figure 126. CYBLE-222005-EVAL Board Top Side

u ¥ EZ-BLE PROC Module

Cmod -:; oMY, | P5_1
Tk e . - P50
. S GND VDD
J2 Header P3 & P37
(Bottom Side) - -
J1 Header
VREF (Bottom Side)
PO_6 P1_4 P51
PO7 P5.0
XRES P1_5 P34 P35
GND PO_5 PO_4
VDD o P17 P16
BLE RO#Z l, J / 8 v PA_]
3 u 2 3 |
J3 Header : PRS- VDDR GND
VDD ;
VDDR J4 MiniProg3 10-Pin

Programming Header

Note: Connection not called out on J1 and J2 connection headers are NC (No Connect), where no physical
connection is present between the CYBLE-222005-00 EZ-BLE PRoC Module and the CYBLE-222005-EVAL board
J1 and J2 headers.

Note: The CYBLE-222005-00 EZ-BLE PRoC Module includes only 16 GPIOs. In order to maintain full capability of
the CY8CKIT-042-BLE Pioneer Kit functionality, seven of the Port-Pin connections do not completely match the
CY8CKIT-042-BLE baseboard pin out. See Table 25 for the complete list of GPIOs available on the CYBLE-222005-
EVAL and the corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.

The CYBLE-222005-EVAL includes the following elements:

B Cmog: A 2.2-nF capacitor mounted on the evaluation board used with the CY8CKIT-042-BLE capacitive sensing
slider, buttons, and proximity sensors. Cmod iS connected to P4[0] on the CYBLE-222005-00 EZ-BLE PRoC
Module to enable capacitive sensing when connected to the CY8CKIT-042-BLE Kit.

m  J3 Header: A two-pin header that exposes VDD and VDDR. This header can be used to short the VDD and
VDDR. This jumper must be shorted when using the CYBLE-222005-EVAL with the MiniProg3 kit due to the fact
that the MiniProg3 kit only supplies VDD to the evaluation board. When using the CYBLE-222005-EVAL in
conjunction with the CY8CKIT-042-BLE Pioneer kit, this jumper connection does not matter, and it can be
connected or disconnected.

®  J4 Header: A 10-pin header is included on the CYBLE-222005-EVAL kit that exposes connections used for
programming and debug with the MiniProg3 kit, as shown in Figure 127. The 10-pin ribbon cable included in the
MiniProg3 kit must be used for this connection.
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Figure 127. CYBLE-222005-EVAL Using CY8CKIT-002 MiniProg3

®  J5: A header that exposes P5[0] and P5[1], which can be used for IC communication (including high speed IZC)
to the CYBLE-222005-00 EZ-BLE PRoC Module.

As mentioned previously, the Port-Pin connections do not completely match the CY8CKIT-042-BLE baseboard pin

out. Seven such connections exist that do not align with the CY8CKIT-042-BLE baseboard (highlighted in red in

Table 25). Fortunately, PRoC BLE is configurable so that pin functions can be easily re-assigned.

Table 25 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-222005-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Table 25. CYBLE-222005-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

Baggf;g’gggitﬁon CYBCKIT-042-BLE Baseboard CYBLE-222005-EVAL
Header Connection Port-Pin Connection Port-Pin
i PO[O] NC
S PO[1] NC
J11 PO[2] NC
S PO[3] NC
il PO[4] NC
S PO[5] NC
Ji1 VREF VREF
J11 P1[0] NC
S P1[1] NC
— P1[2] NC
S P1[4] P1[4]
S PO[6] PO[6]
S P1[3] NC
— PO[7] PO[7]
S P1[5] P1[5]
J11 XRES XRES
S P1[7] NC
Ji1 GND GND
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B a2 8 | CY8CKIT-042-BLE Baseboard |  CYBLE-222005-EVAL
Header Connection Port-Pin Connection Port-Pin
S P1[6] NC
a1 VDD VDD
J12 GND GND
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] NC
J10 P3[5] NC
J10 P3[2] NC
J10 P3[3] NC
J10 P3[0] NC
J10 P3[1] NC
J10 p4[0]44 NC™
J10 P5[1] P5[1]
J10 P4[1] NC
J10 P5[0] P5[0]
J10 P2[6] P3[4]
J10 P2[7] P3[5]
J10 P2[4] PO[5]
J10 P2[5] PO[4]
J10 P2[2] P1[7]
J10 P2[3] P1[6]
J10 P2[0] NC
J10 P2[1] P4[1]
J10 VDDR VDDR
J10 GND onD

4 P4[0] is available on the EZ-BLE PRoC Module (CYBLE-222005-00). However, the CYBLE-222005-EVAL board utilizes this pin to connect the
Cnmod Capacitor to enable capacitive sensing functionality on the CY8CKIT-042-BLE Baseboard.

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 122


http://www.cypress.com/

YPRESS

Ebedded n Tomorrow Getting Started with EZ-BLE™ Module

C.1.4 CYBLE-222014-EVAL

Figure 128 shows the CYBLE-222014-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PRoC BT 4.2
Module (CYBLE-222014-01) is shown in the red box in Figure 128.

Figure 128. CYBLE-222014-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)

i
i

12.1.1.1 CYBLE-222014-EVAL Connections to CY8CKIT-042-BLE

The CYBLE-222014-01 module contains 22 connections on the bottom side of the module. All but one of these
connections is present on the CYBLE-222014-EVAL evaluation board (Port 4[0] is connected to Cnod to enable
capacitive sensing on the CY8CKIT-042-BLE Pioneer Kit).

Figure 129 shows the CYBLE-222014-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-
BLE baseboard connections.
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Figure 129. CYBLE-222014-EVAL Board Top Side

EZ-BLE PROC Module

rt

Cmod [E=m, cubs, AR P5_1
Srisgirennir P5_0
3z 6)0-20085-01 1o
e iip Wz a24k GND VDD
J2 Header / P~ P3 4 P37
(Bottom Side)
J1 Header
VREF (Bottom Side)
PO_6 P1_4 P51
PO_7 P5_0
XRES P1_5 P34 P35
GND PO_5 PO_4
VDD —Ji ' P1_.7 P1_6
:u ;otz - :_': :;' i : P4_1
A 2.8 3 1IN
J3 Header —EE Jlr—*:—‘ A VDDR GND
VDD 1.7 2.2
VDDR

J4 MiniProg3 10-Pin

Programming Header

Note: Connection not called out on J1 and J2 connection headers are NC (No Connect), where no physical
connection is present between the CYBLE-222014-01 EZ-BLE PRoC BT 4.2 Module and the CYBLE-222014-EVAL
board J1 and J2 headers.

Note: The CYBLE-222014-00 EZ-BLE BT 4.2 PRoC Module includes only 16 GPIOs. In order to maintain full
capability of the CY8CKIT-042-BLE Pioneer Kit functionality, seven of the Port-Pin connections do not completely
match the CY8CKIT-042-BLE baseboard pin out. See Table 26 for the complete list of GPIOs available on the
CYBLE-222014-EVAL and the corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.

The CYBLE-222014-EVAL includes the following elements:

®  Cmod: A 2.2-nF capacitor mounted on the evaluation board used with the CY8CKIT-042-BLE capacitive sensing
slider, buttons, and proximity sensors. Cmog iS connected to P4[0] on the CYBLE-222014-01 EZ-BLE PRoC BT
4.2 Module to enable capacitive sensing when connected to the CY8CKIT-042-BLE Kit.

m  J3 Header: A two-pin header that exposes VDD and VDDR. This header can be used to short the VDD and
VDDR. This jumper must be shorted when using the CYBLE-222014-EVAL with the MiniProg3 kit due to the fact
that the MiniProg3 kit only supplies VDD to the evaluation board. When using the CYBLE-222014-EVAL in
conjunction with the CY8CKIT-042-BLE Pioneer kit, this jumper connection does not matter, and it can be
connected or disconnected.

m  J4 Header: A 10-pin header is included on the CYBLE-222014-EVAL kit that exposes connections used for
programming and debug with the MiniProg3 kit, as shown in Figure 130. The 10-pin ribbon cable included in the
MiniProg3 kit must be used for this connection.

Figure 130. CYBLE-222014-EVAL Using CY8CKIT-002 MiniProg3
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®  J5: A header that exposes P5[0] and P5[1], which can be used for 12C communication (including high speed I2C)
to the CYBLE-222014-01 EZ-BLE PRoC BT 4.2 Module.

As mentioned previously, the Port-Pin connections do not completely match the CY8CKIT-042-BLE baseboard pin

out. Seven such connections exist that do not align with the CY8CKIT-042-BLE baseboard (highlighted in red in

Table 26). Fortunately, PRoC BLE is configurable so that pin functions can be easily re-assigned.

Table 26 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-222014-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Table 26. CYBLE-222014-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

Baﬁlﬁfﬁg’;‘fﬁtﬁon CY8CKIT-042-BLE Baseboard CYBLE-222014-EVAL
Header Connection Port-Pin Connection Port-Pin
Jit PO[0] NC
S PO[1] NC
il PO[2] NC
i1 PO[3] NC
— PO[4] NC
S PO[5] NC
Ji1 VREF VREF
S P1[0] NC
i1 P1[1] NC
S P1[2] NC
— P1[4] P1[4]
it PO[6] PO[6]
S P1[3] NC
S PO[7] PO[7]
S P1[5] P1[5]
i XRES XRES
i1 P1[7] NC
Jil GND GND
S P1[6] NC
Ji1 VDD VDD
J12 GND GND
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] NC
J10 P3[5] NC
J10 P3[2] NC
J10 P3[3] NC
J10 P3[0] NC

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 125


http://www.cypress.com/

—~_,

CYPRESS

Embedded in T

Getting Started with EZ-BLE™ Module

B 042 8 | CY8CKIT-042-BLE Baseboard |  CYBLE-222014-EVAL
Header Connection Port-Pin Connection Port-Pin
J10 P3[1] NC
J10 P4[0]*® NC®
J10 P5[1] P5[1]
J10 P4[1] NC
J10 P5[0] P5[0]
J10 P2[6] P3[4]
J10 P2[7] P3[5]
J10 P2[4] PO[5]
J10 P2[5] PO[4]
J10 P2[2] P1[7]
J10 P2[3] P1[6]
J10 P2[0] NC
J10 P2[1] P4[1]
J10 VDDR VDDR
J10 GND oND

45 P4[0] is available on the EZ-BLE PRoC BT 4.2 Module (CYBLE-222014-01). However, the CYBLE-222014-EVAL board utilizes this pin to connect
the Cnod Capacitor to enable capacitive sensing functionality on the CY8CKIT-042-BLE Baseboard.
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C.1.5 CYBLE-212019-EVAL

The CYBLE-212019-EVAL is the evaluation board for both the CYBLE-212019-00 and the CYBLE-212023-10 EZ-

Embedded in Tomarrow™
BLE PRoC modules. The CYBLE-212019-EVAL evaluation board contains the CYBLE-212019-00 module.
Figure 131 shows the CYBLE-212019-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PRoC Module

Figure 131. CYBLE-212019-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)

(CYBLE-212019-00) is shown in the red box in Figure 131.
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C.1.5.1 CYBLE-212019-EVAL Connections to CY8CKIT-042-BLE

The CYBLE-212019-00 module contains 31 connections on the bottom side of the module. All of these connections
are present on the CYBLE-212019-EVAL evaluation board.

Figure 132 shows the CYBLE-212019-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-
BLE baseboard connections.

Figure 132. CYBLE-212019-EVAL Board Top Side

EZ-BLE PROC Module

15 Header
12 Header
(Bottom side) Cmod
NC NC GND VDD
NC NC P36 P37
NC NC P3_4 P3_5
P1_0  VREF P3_2 P3_3

NC NC
PO6 P14
PC_7 NC
XRES P1_5
GND P1_7

VDD PI_6
16 Header

VDD VDDR
13 Header

J1 Header
(Bottom side)

J4 MiniProg3 10pin
Programming Header

Note: Connections denoted as NC (No Connect) indicates that there is no physical connection present between the
CYBLE-212019-00 EZ-BLE PRoC Module and the CYBLE-212019-EVAL board J1 and J2 headers.

Note: The EZ-BLE PRoC Module includes only 23 GPIOs. In order to maintain full capability of the CY8CKIT-042-
BLE Pioneer Kit functionality, three of the Port-Pin connections do not completely match the CY8CKIT-042-BLE
baseboard pin out. See Table 28 for the complete list of GPIOs available on the CYBLE-212019-EVAL and the
corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.

The CYBLE-212019-EVAL includes the following elements:

B Cmod: A 2.2-nF capacitor mounted on the evaluation board used with the CY8CKIT-042-BLE capacitive sensing
slider, buttons, and proximity sensors. Cmod iS connected to P4[0] on the CYBLE-022001-00 EZ-BLE PRoC
Module to enable capacitive sensing when connected to the CY8CKIT-042-BLE Kit.

m  J3 Header: A two-pin header that exposes VDD and VDDR. This header can be used to short the VDDR power
connection to VDD. This jumper must be shorted when using the CYBLE-212019-EVAL with the MiniProg3 kit
due to the fact that the MiniProg3 kit only supplies VDD to the evaluation board. When using the CYBLE-212019-
EVAL in conjunction with the CY8CKIT-042-BLE Pioneer kit, these jumper connections do not matter, and they
can be connected or disconnected.

m  J4 Header: A 10-pin header is included on the CYBLE-212019-EVAL kit that exposes connections used for
programming and debug with the MiniProg3 kit, as shown in Figure 133. The 10-pin ribbon cable included in the
MiniProg3 kit must be used for this connection.
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Figure 133. CYBLE-212019-EVAL Using CY8CKIT-002 MiniProg3 and 10-Pin Ribbon Cable

m  J5: A header that exposes P5[0] and P5[1], which can be used for 1°C communication (including high-speed IZC)
to the CYBLE-212019-00 EZ-BLE PRoC Module.

m  J6 Header: A four-pin header is included on the CYBLE-212019-EVAL kit that exposes the P3[5] connection of
the CYBLE-212019-00 module and the P3[5] and P2[7] connections of the CY8CKIT-042-BLE baseboard. Two
jumpers are provided to short the connection as needed. Table 27 outlines the four connection options that are
possible with the two jumpers provided.

Table 27. J6 Header and Jumper Connection Options

Header Position 1 2 3 4
Header Name “ “ Resulting Configuration
. a2 “BLE 3.5 K042
(Silkscreen) 3.5 2.7
Short Pin | Short Pin Module connection P3.5 is routed to the CY8CKIT042-

(Connection Option #1 1toPin2 |2toPinl Open Open BLE Baseboard P3.5 output.

Module connection P3.5 is not routed out to any of the
Open CYB8CKIT042-BLE Baseboard outputs. This is not a
useful configuration.

Short Pin | Short Pin

Connection Option #2  [Open 2t0Pin3 |3 to Pin 2

Short Pin | Short Pin | Module connection P3.5 is routed to the CY8CKIT042-

Connection Option #3  |Open  { Open 3t0Pin4 |4toPin3 |BLE Baseboard P2.7 [SW2] output.

Short Pin | Short Pin | Short Pin | Short Pin | Module connection P3.5 is routed to the CY8CKIT042-

Connection Option #4 1,4 'oin'> [2topin1 [3toPin4 [4toPin3 |BLE Baseboard P3.5 AND P2.7 [SW2] output.

For example, if SW2 on the CY8CKIT-042-BLE is desired to be connected to the EZ-BLE module, then configuration
#3 in Table 27 should be used.

As mentioned previously, the port-pin connections of the CYBLE-212019-EVAL do not completely match the
CY8CKIT-042-BLE baseboard pin out. Three such connections exist on the CYBLE-212019-EVAL that do not align
with the CY8CKIT-042-BLE baseboard (highlighted in red in Table 28). Fortunately, PRoC BLE is configurable so that
pin functions can be easily re-assigned.

Table 28 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-212019-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Table 28. CYBLE-212019-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

OVEEI I sl CY8CKIT-042-BLE Baseboard | CYBLE-212019-EVAL
Baseboard Connection ) : ; .
Connection Port-Pin Connection Port-Pin
Header

Ji1 PO[0] NC

Ji PO[1] NC

Ji1 PO[2] NC

Ji1 PO[3] NC

Ji PO[4] NC

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 129


http://www.cypress.com/

—~_,

CYPRESS

Embedded in T

Getting Started with EZ-BLE™ Module

B 0428 | CY8CKIT-042-BLE Baseboard |  CYBLE-212019-EVAL
Header Connection Port-Pin Connection Port-Pin

S PO[5] NC
a1 VREF VREF
S P1[0] P1[0]
Ji P1[1] NC
i P1[2] NC
S P1[4] P1[4]
Ji PO[6] PO[6]
i P1(3] NC
i PO[7] PO[7]
il P1[5] P1[5]
i XRES XRES
Ji P1[7] P1[7]
a1 GND GND
J11 P1[6] P1[6]
a1 VDD VDD
J12 GND GND
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] P3[4]
J10 P3[5]* P3[5]**/ NC
J10 P3[2] P3[2]
J10 P3[3] P3[3]
J10 P3[0] NC
)10 P3[1] NC
J10 Pa[o}* NC*
J10 P5[] P5[1]
J10 PA[1] NC
J10 P5[0] P5[0]
J10 P2[6] P2[6]
J10 P2[7]" P3[5] / NC*

4 P3[5] is routed to both P3[5] of the Pioneer kit as well as P2[7] of the pioneer kit. This is done in order to maintain the SW2 switch connection on the
baseboard and still allow for DTM mode operation on P3[5]. The J6 header is used to select if P3[5] of the module is routed to P2[7] of the
CYB8CKIT-042-BLE or to P3[5] of the CY8CKIT-042-BLE

47 P4[0] is available on the EZ-BLE PRoC Module (CYBLE-212019-00). However, the CYBLE-212019-EVAL board utilizes this pin to

connect to the Cnoq Capacitor to enable capacitive sensing functionality on the CY8CKIT-042-BLE Baseboard.
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Bag:gg;gg:ﬁ;litﬁon CYBCKIT-042-BLE Baseboard | ~CYBLE-212019-EVAL
Header Connection Port-Pin Connection Port-Pin
J10 P2[4] P2[4]
J10 P2[5] PO[4]
J10 P2[2] P2[2]
J10 P2[3] P2[3]
J10 P2[0] P2[0]
J10 P2[1] PO[5]
J10 VDDR VDDR
J10 GND GND
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C.2 EZ-BLE PSoC Evaluation Board Details

C.2.1 CYBLE-014008-EVAL
Figure 134 shows the CYBLE-014008-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PSoC Module
(CYBLE-014008-00) is shown in the red box in Figure 134.

Figure 134. CYBLE-014008-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)
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C.2.1.1 CYBLE-014008-EVAL Connections to CY8CKIT-042-BLE

The CYBLE-014008-00 module contains 32 connections on the bottom side of the module. All of these connections
are present on the CYBLE-014008-EVAL evaluation board.

Figure 134 shows the CYBLE-014008-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-
BLE baseboard connections.

Figure 135. CYBLE-014008-EVAL Board Top Side

EZ-BLE PSoC Module
)6 Header

J2 Header VDD
(Bottom Side) P37
PO_5 P3.:5
P1_0 P33
P1.2 L O P3.]
PO_6 J1 Header
PO_7 (Bottom Side)

XRES P3_5
P25
P2_3
P21
GND
J5 Header

J4 MiniProg3 10-Pin
Programming Header

J3 Header

Note: Connections not called out on J1 and J2 connection headers are NC (No Connect), where no physical
connection is present between the CYBLE-014008-00 EZ-BLE PSoC Module and the CYBLE-014008-EVAL board J1
and J2 headers.

Note: The EZ-BLE PSoC Module includes only 25 GPIOs. In order to maintain full capability of the CY8CKIT-042-
BLE Pioneer Kit functionality, three of the Port-Pin connections do not completely match the CY8CKIT-042-BLE
baseboard pin out. See Table 30 for the complete list of GPIOs available on the CYBLE-014008-EVAL and the
corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.

The CYBLE-014008-EVAL includes the following elements:

m  J3 and J5 Header: 2x two-pin headers that exposes VDD, VDDA and VDDR. These headers can be used to
short the VDDA and VDDR power connections to VDD. These jumpers must be shorted when using the CYBLE-
014008-EVAL with the MiniProg3 kit due to the fact that the MiniProg3 kit only supplies VDD to the evaluation
board. When using the CYBLE-014008-EVAL in conjunction with the CY8CKIT-042-BLE Pioneer kit, these
jumper connections do not matter, and they can be connected or disconnected.

®  J4 Header: A 10-pin header is included on the CYBLE-014008-EVAL kit that exposes connections used for
programming and debug with the MiniProg3 kit, as shown in Figure 136. The 10-pin ribbon cable included in the
MiniProg3 kit must be used for this connection.
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Figure 136. CYBLE-014008-EVAL Using CY8CKIT-002 MiniProg3 and 10-Pin Ribbon Cable

iniProg3
Debugger

rammer |

m  J6 Header: A four-pin header is included on the CYBLE-014008-EVAL kit that exposes the P3[5] connection of
the CYBLE-014008-00 module and the P3[5] and P2[7] connections of the CY8CKIT-042-BLE baseboard. Two
jumpers are provided to short the connection as needed. Table 29 outlines the four connection options that are
possible with the two jumpers provided.

Table 29. J6 Header and Jumper Connection Options

Header Position 1 2 3 4
Header Name I I Resulting COnfigUratiOn
_ Sn “BLE 3.5 S
(Silkscreen) 3.5 2.7
. . Short Pin | Short Pin Module connection P3.5 is routed to the
Connection Option #1 1,4 /'bino> (210 pin1 [OPEN [ OPeN CY8CKIT042-BLE Baseboard P3.5 output.
Short Pin | short Pin Module connection P3.5 is not routed out to any of the
Connection Option #2  [Open . . Open CY8CKIT042-BLE Baseboard outputs. This is not a
2toPin3 |3toPin2 ) .
useful configuration.
" . Short Pin | Short Pin | Module connection P3.5 is routed to the
Connection Option #3  [Open Open 3toPin4 [4toPin3 |CY8CKITO42-BLE Baseboard P2.7 [SW2] output.
. . . . Module connection P3.5 is routed to the
. . Short Pin | Short Pin | Short Pin | Short Pin
Connection Option #4 1toPin2 |2toPin1 |3toPina |4toPin 3 OClIFS)StKITOAZ-BLE Baseboard P3.5 AND P2.7 [SW2]

For example, if SW2 on the CY8CKIT-042-BLE is desired

configuration #3 in Table 29 should be used.

As mentioned previously, the port-pin connections of the CYBLE-014008-EVAL do not completely match the
CYB8CKIT-042-BLE baseboard pin out. Three such connections exist on the CYBLE-014008-EVAL that do not align
with the CY8CKIT-042-BLE baseboard (highlighted in red in Table 30). Fortunately, PSoC BLE is configurable so that
pin functions can be easily re-assigned. Note: P3[5] of the CYBLE-014008-00 module is routed to both the P3[5] and
P2[7] CY8CKIT-042-BLE baseboard connections as stated in the J6 header description.

to be connected to the EZ-BLE module, then

Table 30 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-014008-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Www.cypress.com

Document No. 001-96841 Rev. *F

Need support? Click here. 134


http://www.cypress.com/

—~_,

CYPRESS

Embedded in T

Getting Started with EZ-BLE™ Module

Table 30. CYBLE-014008-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

B I 042-BLE | CYBCKIT-042-BLE Baseboard |  CYBLE-014008-EVAL
Header Connection Port-Pin Connection Port-Pin

S PO[0] NC
il PO[1]"* NC
S PO[2] NC
Jil PO[3] NC
S PO[4] PO[4]
S PO5] PO[5]
a1 VREF VREF
Jil P1[0] P1[0]
S P1[1] P1[1]
— P1[2] P1[2]
S P1[4] P1[4]
— PO[6] PO[6]
S P1[3] P1[3]
— PO[7] PO[7]
S P1[5] P1[5]
Ji1 XRES XRES
i1 P1[7] NC
a1 GND GND
il P1[6] NC
J1 VDD VDD
J2 GND onD
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] P3[4]
J10 P3[5]" P3[5]°/ NC
J10 P3[2] P3[2]
J10 P3[3] P3[3]
J10 P3[0] P3[0]
J10 P3[1] P3[1]
J10 P[0 NC®

48 PO[1] is routed to the P2[0] connection on the CY8CKIT-042-BLE baseboard in order to allow for connection to the Proximity Sensor element on the
baseboard (if desired).

49 P3[5] is routed to both P3[5] of the Pioneer kit as well as P2[7] of the pioneer kit. This is done in order to maintain the SW2 switch connection on the
baseboard and still allow for DTM mode operation on P3[5]. The J6 header is used to select if P3[5] of the module is routed to P2[7] of the
CYB8CKIT-042-BLE or to P3[5] of the CY8CKIT-042-BLE.

WWW.Cypress.com Document No. 001-96841 Rev. *F Need support? Click here. 135


http://www.cypress.com/

—~_,

CYPRESS

Embedded in T

Getting Started with EZ-BLE™ Module

B 0428 | CY8CKIT-042-BLE Baseboard |  CYBLE-014008-EVAL
Header Connection Port-Pin Connection Port-Pin
J10 P5[1] P5[1]
J10 p4[1]5° NC2
J10 P5[0] P5[0]
J10 P2[6] P2[6]
J10 P2[7] P3[5] / NC
J10 P2[4] P2[4]
J10 P2[5] P2[5]
J10 P2[2] P2[2]
J10 P2[3] P2[3]
J10 P2[0]*® PO[1]"®
J10 P2[1] P2[1]
J10 VDDR VDDR
J10 GND GND

%0 P4[0] and P4[1] are connected on the PSoC4A BLE Module to an on-board 2.2nF and 10nF capacitor respectively, so they are not available on the
module or the CYBLE-014008-EVAL board for connection.
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Figure 137 shows the CYBLE-214009-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PSoC Module

C.2.2 CYBLE-214009-EVAL
(CYBLE-214009-00) is shown in the red box in Figure 137.
Figure 137. CYBLE-214009-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)

The CYBLE-214009-00 module contains 32 connections on the bottom side of the module. All of these connections

C.2.2.1 CYBLE-214009-EVAL Connections to CY8CKIT-042-BLE
are present on the CYBLE-214009-EVAL evaluation board.

Figure 138 shows the CYBLE-214009-EVAL and highlights the elements on the top side of the board. The port-pin

connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-

BLE baseboard connections.
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J6 Header: A four-pin header is included on the CYBLE-214009-EVAL kit that exposes the P3[5] connection of
the CYBLE-214009-00 module and the P3[5] and P2[7] connections of the CY8CKIT-042-BLE baseboard. Two
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Figure 138. CYBLE-214009-EVAL Board Top Side
J2 Header
(Bottom Side)
PO_5 PO_4

P1_0 VREF
P1_2 PI_I
PO_6 PI1_4
PO_7

EZ-BLE PSOC Module
J6 Header
P1.:3
XRES
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GND VDD
P3_6 P3_7
P3_4
P1_5
GND
VDD

P3.:5
P3_2 P33
P3_0 P3_1
J1 Header
J4 MiniProg3 10-Pin
and J2 headers.

(Bottom Side)
P2_6
Programming Header

P3_5
P2_4

P25
P2_2

P2 3
PO_1
J3 Header

P2_1
VDDR GND
J5 Header
VDDA
VDD
VDDR
VDD
Note: Connections not called out on J1 and J2 connection headers are NC (No Connect), where no physical
connection is present between the CYBLE-214009-00 EZ-BLE PSoC Module and the CYBLE-214009-EVAL board J1
Note: The EZ-BLE PSoC Module includes only 25 GPIOs. In order to maintain full capability of the CY8CKIT-042-
BLE Pioneer Kit functionality, three of the Port-Pin connections do not completely match the CY8CKIT-042-BLE
baseboard pin out.
corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.
The CYBLE-214009-EVAL includes the following elements:
u

See Table 32 for the complete list of GPIOs available on the CYBLE-214009-EVAL and the
short the VDDA and VDDR power connections to VDD. These jumpers must be shorted when using the CYBLE-
jumper connections do not matter, and they can be connected or disconnected.
MiniProg3 kit must be used for this connection.

J3 and J5 Header: 2x two-pin headers that exposes VDD, VDDA and VDDR. These headers can be used to
214009-EVAL with the MiniProg3 kit due to the fact that the MiniProg3 kit only supplies VDD to the evaluation

board. When using the CYBLE-214009-EVAL in conjunction with the CY8CKIT-042-BLE Pioneer kit, these

Programmer / Debugger

J4 Header: A 10-pin header is included on the CYBLE-214009-EVAL kit that exposes connections used for
MiniProg3 ®

programming and debug with the MiniProg3 kit, as shown in Figure 139. The 10-pin ribbon cable included in the

Figure 139. CYBLE-214009-EVAL Using CY8CKIT-002 MiniProg3 and 10-Pin Ribbon Cable

Document No. 001-96841 Rev. *F

Need support? Click here.

138



http://www.cypress.com/
http://www.cypress.com/?rID=38154&source=an79953

Getting Started with EZ-BLE™ Module

jumpers are provided to short the connection as needed. Table 31 outlines the four connection options that are
possible with the two jumpers provided.

Table 31. J6 Header and Jumper Connection Options

Header Position 1 2 3 4
Header Name “K042 “K042 Resulting Configuration
. M “BLE 3.5*” o
(Silkscreen) 3.5 2.7
Connection Option #1 Short Pin | Short Pin Open Open Module connection P3.5 is routed to the CY8CKIT042-BLE

ltoPin2 |2toPinl Baseboard P3.5 output.

short Pin | short Pin Module connection P3.5 is not routed out to any of the

h . Open CY8CKIT042-BLE Baseboard outputs. This is not a useful
2toPin3 |3toPin2 ) -
configuration.

Connection Option #2  [Open

Short Pin | Short Pin | Module connection P3.5 is routed to the CY8CKIT042-BLE

Connection Option #3  [Open Open 3toPin4 [4toPin3 |Baseboard P2.7 [SW2] output.

Short Pin | Short Pin | Short Pin | Short Pin | Module connection P3.5 is routed to the CY8CKIT042-BLE

Connection Option #4 11’5y > [2t0Pin1 |3toPin4 |4toPin3 |Baseboard P3.5 AND P2.7 [SW2] output.

For example, if SW2 on the CY8CKIT-042-BLE is desired to be connected to the EZ-BLE module, then
configuration #3 in Table 31 should be used.
As mentioned previously, the port-pin connections of the CYBLE-214009-EVAL do not completely match the
CYB8CKIT-042-BLE baseboard pin out. Three such connections exist on the CYBLE-214009-EVAL that do not align
with the CYBCKIT-042-BLE baseboard (highlighted in red in Table 32). Fortunately, PSoC BLE is configurable so that
pin functions can be easily re-assigned. Note: P3[5] of the CYBLE-214009-00 module is routed to both the P3[5] and
P2[7] CY8BCKIT-042-BLE baseboard connections as stated in the J6 header description.

Table 32 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-214009-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE
baseboard physical connection pinout.

Table 32. CYBLE-214009-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard

B DKIT042BLE | CYBCKIT-042-BLE Baseboard |  CYBLE-214009-EVAL
Header Connection Port-Pin Connection Port-Pin
i1 PO[O] NC
S PO[L]*! NC
i1 PO[2] NC
i1 PO[3] NC
— PO[4] PO[4]
S PO[5] PO[5]
J1 VREF VREF
Jil P1[0] P1[0]
— P1[1] P1[1]
— P1[2] P1[2]
S P1[4] P1[4]
i PO[6] PO[6]
S P1[3] P1[3]

51 PO[1] is routed to the P2[0] connection on the CY8CKIT-042-BLE baseboard in order to allow for connection to the Proximity Sensor element on the
baseboard (if desired).
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B 0428 | CY8CKIT-042-BLE Baseboard |  CYBLE-214009-EVAL
Header Connection Port-Pin Connection Port-Pin

S PO[7] PO[7]
S P1[5] P1[5]
a1 XRES XRES
Jit P1[7] NC
a1 GND GND
Jit P1[6] NC
a1 VDD VDD
J12 GND GND
J10 VDD VDD
J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] P3[4]
J10 P3[5]* P3[5]*2/ NC
J10 P3[2] P3[2]
J10 P3[3] P3[3]
J10 P3[0] P3[0]
J10 P3[1] P3[1]
J10 P4[0]*® NC53
J10 P5[1] P5[1]
J10 P4[1]> NCS®
J10 P5[0] P5[0]
J10 P2[6] P2[6]
J10 P2[7] P3[5] / NC
J10 P2[4] P2[4]
J10 P2[5] P2[5]
J10 P2[2] P2[2]
J10 P2[3] P2[3]
J10 P2[0]™ PO
J10 P2[1] P2[1]
J10 VDDR VDDR
J10 GND GND

52 P3[5] is routed to both P3[5] of the Pioneer kit as well as P2[7] of the pioneer kit. This is done in order to maintain the SW2 switch connection on the
baseboard and still allow for DTM mode operation on P3[5]. The J6 header is used to select if P3[5] of the module is routed to P2[7] of the
CYB8CKIT-042-BLE or to P3[5] of the CY8CKIT-042-BLE

5 P4[0] and P4[1] are connected on the PSoC4A BLE Module to an on-board 2.2nF and 10nF capacitor respectively, so they are not available on the
module or the CYBLE-214009-EVAL board for connection.
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C.2.3 CYBLE-224110-EVAL
Figure 140 shows the CYBLE-224110-EVAL connected to the CY8CKIT-042-BLE Kit. The EZ-BLE PSoC Module

(CYBLE-214009-00) is shown in the red box in Figure 140.
Figure 140. CYBLE-224110-EVAL (Left) Connected to CY8CKIT-042-BLE (Right)

000008,

O

C.2.3.1 CYBLE-224110-EVAL Connections to CY8CKIT-042-BLE
The CYBLE-224110-00 module contains 32 connections on the bottom side of the module. All of these connections

are present on the CYBLE-224110-EVAL evaluation board.

Figure 141 shows the CYBLE-224110-EVAL and highlights the elements on the top side of the board. The port-pin
connections shown below denote the EZ-BLE module connections on the evaluation board, not the CY8CKIT-042-

BLE baseboard connections.
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Figure 141. CYBLE-224110-EVAL Board Top Side
PO_6

POLZ

XRES

Getting Started with EZ-BLE™ Module
GND

VDD

J4 MiniProg3 10-Pin

Programming Header
and J2 headers.

J3 Header

baseboard pin out.

VDDR
VDD
Note: Connections not called out on J1 and J2 connection headers are NC (No Connect), where no physical
connection is present between the CYBLE-224110-00 EZ-BLE PSoC Module and the CYBLE-224110-EVAL board J1
corresponding Port-Pin connection to the CY8CKIT-042-EVAL baseboard.
The CYBLE-224110-EVAL includes the following elements:

Note: The EZ-BLE PSoC XT/XR Module includes only 25 GPIOs. In order to maintain full capability of the CY8CKIT-

MiniProg3 kit must be used for this connection.

042-BLE Pioneer Kit functionality, three of the Port-Pin connections do not completely match the CY8CKIT-042-BLE
MiniProg3 kit due to the fact that the MiniProg3 kit only supplies VDD to the evaluation board. When using the

See Table 33 for the complete list of GPIOs available on the CYBLE-224110-EVAL and the
matter, and they can be connected or disconnected.

J3 Header: A two-pin header that exposes VDD and VDDR. This header can be used to short the VDDA and

VDDR power connections to VDD. This jumper must be shorted when using the CYBLE-224110-EVAL with the
CYBLE-224110-EVAL in conjunction with the CY8CKIT-042-BLE Pioneer kit, these jumper connections do not

J4 Header: A 10-pin header is included on the CYBLE-224110-EVAL kit that exposes connections used for
WWW.CYpress.com

programming and debug with the MiniProg3 kit, as shown in Figure 142. The 10-pin ribbon cable included in the
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Figure 142. CYBLE-224110-EVAL Using CY8CKIT-002 MiniProg3 and 10-Pin Ribbon Cable

MiniProg3

Wprogrammer / Debugger

pin functions can be easily re-assigned.

baseboard physical connection pinout.

As mentioned previously, the port-pin connections of the CYBLE-224110-EVAL do not completely match the
CYB8CKIT-042-BLE baseboard pin out. Two such connections exist on the CYBLE-224110-EVAL that do not align
with the CY8CKIT-042-BLE baseboard (highlighted in red in Table 33). Fortunately, PSoC BLE is configurable so that

Table 33 details all connections on the CY8CKIT-042-BLE baseboard and provides the equivalent Port-Pin
connection on the CYBLE-224110-EVAL board. The port-pin list order is according on the CY8CKIT-042-BLE

Www.cypress.com
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Table 33. CYBLE-224110-EVAL Port-Pin Connections to CY8CKIT-042-BLE Baseboard
B a(s:;(t?c?:'gggﬁ ;2'55 o CY8CKIT-042-BLE Basgboard CYBLE-224110-EVAL
Header Connection Port-Pin Connection Port-Pin
J11 PO[0] NC
Jil PO[1]** NC
J11 PO[2] NC
J11 PO[3] NC
Ji1 PO[4] PO[4]
J11 PO[5] PO[5]
J11 VREF VREF
Ji P1[0]* NC¥
J11 P1[1] P1[1]
J11 P1[2] P1[2]
Ji1 P1[4] P1[4]
J11 PO[6] PO[6]
J11 P1[3] P1[3]
J11 PO[7] PO[7]
J11 P1[5] P1[5]
J11 XRES XRES
J11 P1[7] NC
5 PO[1] is routed to the P2[0] connection on the CY8CKIT-042-BLE baseboard in order to allow for connection to the Proximity Sensor element on the
baseboard (if desired).
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B a2 8 | CY8CKIT-042-BLE Baseboard |  CYBLE-224110-EVAL
Header Connection Port-Pin Connection Port-Pin

1 GND GND
I P1(6] NC

a1 VDD VDD

J12 GND GND
J10 VDD VDD

J10 P3[6] P3[6]
J10 P3[7] P3[7]
J10 P3[4] P3[4]
J10 P3[5] P3[5]
)10 P3[2] NC

J10 P3[3] NC

J10 P3[0] P3[0]
J10 P3[1] P3[1]
J10 P4[0]*® NC

J10 P5[1] P5[1]
J10 P4[1]*® NG5

J10 P5[0] P5[0]
J10 P2[6] P2[6]
J10 P2[7]*° P1[0]
J10 P2[4] P2[4]
J10 P2[5] P2[5]
J10 P2[2] P2[2]
J10 P2[3] P2[3]
J10 P2[0]** PO[1]*
J10 P2[1] P2[1]
J10 VDDR VDDR
J10 GND GND

% P4[0] and P4[1] are connected on the CYBLE-224110-00 EZ-BLE XT/XR Module to an on-board 2.2nF and 10nF capacitor respectively, so they are
not available on the module or the CYBLE-224110-EVAL board for connection

%6 P1[0] is routed to the P2[7] connection on the CY8CKIT-042-BLE baseboard in order to allow for connection to the Capacitive Sensing slider
element on the baseboard (if desired).
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D Code Examples

PSoC Creator includes a large number of code example projects. Figure 143. Code Examples in PSoC

These projects are available from the PSoC Creator Start Page,
as Figure 143 shows.

Example projects can speed up your design process by starting
you off with a complete design, instead of a blank page. The
example projects also show how PSoC Creator Components can
be used for various applications. Code examples and datasheets
are included, as Figure 144 shows.

In the Find Example Project dialog shown in Figure 144, you
have several options:

m  Filter for examples based on architecture or device family.
For EZ-BLE PRoC Module, use the PRoC BLE filter. Most of
the PRoC BLE example projects can be reconfigured to work
with the EZ-BLE PRoC Module by just changing the target
device and the pin assignments.

m  Select from the menu of examples offered based on the
Filter Options. There are more than 20 BLE example
projects for you to get started, as shown in Figure 144.

m  Review the datasheet for the selection (on the
Documentation tab)

m  Review the code example for the selection. You can copy
and paste code from this window to your project, which can
help speed up code development.

m  Or 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.

Creator

| start Page | l————""""

PSoC® Creator™

Recent Projects
] BLE_FindMel.cywric

] BLE_Heart_Rate_Sensorll.cywri
B BLE_Glucose_MeterD1 cywrc
Ed] BLE_Battery_Level01.cywrk

Create New Project...
Open Bdsting Project.

Getting Started
PSoC Creator Start Page
Quick Start Guide
Intro to PSaC
Intro to PSoC Creator
PSoC Creator Training
Design Tutorials
(Getting Started With PSeC 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 Example Project...
Kis

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

Resources
Cypress Dev Community

] BLE_Temperature_Measurement 07.cywric

»

[

Figure 144. Code Example Projects with Sample Code

Find Example Project ?
Fiter Options )
l Documentation -~ Sample Code a] I qr
Device Famity PRoC BLE ~ J s
TN .
Keyword: BLE v ¢
CYBLE_APT_RESULT T apiResult;
Project Mame
) CyGlobalIntEnable;
CapSense_CSD_P4_Trackpad_Gestures
BLE_TimeSync
BLE_Temperature_Messuremert apiResult = CyBle_Start (StackEventHandler);
BLE_Shared_Memory_Bootloader
BLE_Shared_Memory_Bootioadable . . R .
BLE Running_Speed_Cadence if (apiResult ! CYBLE_ERRCR_CK)
BLE_Proimity i
BLE_Phone_Alert /% BLE stack initialization failed, chec
BLE_HID_Mouse CYASSERT (0) @
BLE_HID_Keyboard N (o
BLE_Heart_Rate_Sensor d
BLE_Heart_Rate_Collector
BLE Glucose_Meter CyBle IasRegisterAttrCallback(IlasEventHandle
BLE FindMe -
BLE_BExtemal_Memory_Boctloader
BLE_BExtemal_Memory_Boctloadable for(::)
BLE_Device_Information_Service {
Et%g?ﬂggﬁizzi?é Sensor static uintg toggleTimeout = 0;
BLE Battery_Level CYBLE_BLESS STATE_T blessState;
BLE_AlertNotification uintgé intrStatus;
* Single API call to service all BL
* called at least once 1
CyBle ProcessEvents();
v
< >
[ Add to Bxsting Workspace Create New Workspace ] Cancel
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#include <Project.h>

Getting Started with EZ-BLE™ Module

#define LED ON
#define LED OFF

(Ou
(1u)
#define NO_ALERT (Ou
#define MILD ALERT (1u
#define HIGH ALERT (2u
#define LED_TOGGLE_TIMEOUT (100u)
#define CAPACITOR TRIM VALUE 0x00003FFA
uint8 alertLevel;

void TIasEventHandler (uint32 event,
{

void *eventParam)
/* Alert Level Characteristic write event */
if (event == CYBLE EVT IASS WRITE CHAR CMD)
{

CyBle IassGetCharacteristicValue (CYBLE IAS ALERT LEVEL,
sizeof (alertLevel), &alertLevel);
}
}

void StackEventHandler (uint32 event,
{

void *eventParam)

CYBLE BLESS CLK CFG PARAMS T clockConfig;
switch (event)

{

case CYBLE EVT STACK ON:

* must be set in the CY SYS XTAL BLERD BB XO CAPTRIM REG
CY SYS XTAL BLERD BB XO CAPTRIM REG

CyBle GetBleClockCfgParam(&clockConfig);

case CYBLE EVT GAP DEVICE DISCONNECTED:

/* Start BLE advertisement for 30 seconds and update link
* status on LEDs */

alertLevel
break;

CyBle GappStartAdvertisement (CYBLE ADVERTISING FAST);
Advertising LED Write (LED_ON);
NO ALERT;

Www.cypress.com

/* Read the updated Alert Level value from the GATT database */

/* Mandatory events to be handled by Find Me Target design */

/* load capacitors on the ECO should be tuned and the tuned value

CAPACITOR TRIM VALUE;
/* Get the configured clock parameters for BLE sub-system */

*/
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case CYBLE EVT GAP DEVICE CONNECTED:
/* BLE link is established */
Advertising LED Write (LED OFF);

Disconnect LED Write (LED OFF);
break;

case CYBLE EVT GAPP ADVERTISEMENT START STOP:

if (CyBle GetState() == CYBLE STATE DISCONNECTED)
{

/* Advertisement event timed out, go to low power
* mode (Stop mode) and wait for device reset
* event to wake up the device again */
Advertising LED Write (LED OFF);
Disconnect LED Write (LED ON);

CySysPmSetWakeupPolarity (CY PM STOP WAKEUP ACTIVE HIGH) ;
CySysPmStop () ;

/* Code execution will not reach here */
}

break;

default:
break;

}

int main ()
{
CYBLE API RESULT T apiResult;

CyGlobalIntEnable;

apiResult = CyBle Start (StackEventHandler);

if (apiResult != CYBLE ERROR OK)
{

/* BLE stack initialization failed,

check your configuration */
CYASSERT (0) ;

CyBle IasRegisterAttrCallback (IasEventHandler);

for (;;)
{
static uint8 toggleTimeout = 0;

CYBLE BLESS STATE T blessState;
uint8 intrStatus;

/* Single API call to service all the BLE stack events. Must be
* called at least once in a BLE connection interval */
CyBle ProcessEvents () ;
/* Update Alert Level value on the blue LED */
switch (alertLevel)

{

case NO ALERT:
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Alert LED Write (LED OFF);
break;

case MILD ALERT:

toggleTimeout++;

if (toggleTimeout == LED TOGGLE TIMEOUT)

{
/* Toggle alert LED after timeout */
Alert LED Write(Alert LED Read() ~ 0x01);
toggleTimeout = 0;

}

break;

case HIGH ALERT:
Alert LED Write (LED_ON);
break;

}

/* Configure BLESS in Deep-Sleep mode */
CyBle EnterLPM(CYBLE BLESS DEEPSLEEP) ;

/* Prevent interrupts while entering system low power modes */
intrStatus = CyEnterCriticalSection();

/* Get the current state of BLESS block */
blessState = CyBle GetBleSsState();

/* If BLESS is in Deep-Sleep mode or the XTAL oscillator is turning on,
* then PRoC BLE can enter Deep-Sleep mode (1.3uA current consumption) */
if (blessState == CYBLE BLESS STATE ECO ON ||
blessState == CYBLE BLESS STATE DEEPSLEEP)

CySysPmDeepSleep () ;

}

else if (blessState != CYBLE BLESS STATE EVENT CLOSE)

{
/* If BLESS is active, then configure PRoC BLE system in

* Sleep mode (~1.6mA current consumption) */

CySysPmSleep () ;

}

else
{
/* Keep trying to enter either Sleep or Deep-Sleep mode */
}
CyExitCriticalSection (intrStatus);

/* BLE link layer timing interrupt will wake up the system from Sleep
* and Deep-Sleep modes */

}
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F Regulatory Information

FCC:

FCC NOTICE:

The device CYBLE-022001-00, including the antenna 2450AT18B100 from Johanson Technology, complies with Part
| 15 of the FCC Rules. The device meets the requirements for modular transmitter approval as detailed in FCC public
® ) Notice DA00-1407.transmitter Operation is subject to the following two conditions: (1) This device may not cause

harmful interference, and (2) This device must accept any interference received, including interference that may
cause undesired operation.

CAUTION

The FCC requires the user to be notified that any changes or modifications made to this device that are not expressly
approved by Cypress Semiconductor may void the user's authority to operate the equipment.

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15
of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following measures:

¢ Reorient or relocate the receiving antenna.
¢ Increase the separation between the equipment and receiver.
e Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help

LABELING REQUIREMENTS

The Original Equipment Manufacturer (OEM) must ensure that FCC labelling requirements are met. This includes a
clearly visible label on the outside of the OEM enclosure specifying the appropriate Cypress Semiconductor FCC
€20 identifier for this product as well as the FCC Notice above. The FCC identifier is FCC ID: WAP2001.

In any case the end product must be labeled exterior with "Contains FCC ID: WAP2001"

ANTENNA WARNING

This device is tested with a standard SMA connector and with the antennas listed below. When integrated in the
OEMs product, these fixed antennas require installation preventing end-users from replacing them with non-approved

), antennas. Any antenna not in the following table must be tested to comply with FCC Section 15.203 for unique
antenna connectors and Section 15.247 for emissions.

Table 34. Antenna Used for the CYBLE-022001-00 Module

Manufacturer Part Number Frequency Band Antenna Type Gain

Johanson Technologies 2450AT18B100 2.4 GHz Chip +0.5 dBi
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RF EXPOSURE

To comply with FCC RF Exposure requirements, the Original Equipment Manufacturer (OEM) must ensure to install
the approved antenna in the previous.

The preceding statement must be included as a CAUTION statement in manuals, for products operating with the
approved antennas in Table 34, to alert users on FCC RF Exposure compliance. Any notification to the end user of
installation or removal instructions about the integrated radio module is not allowed.

The radiated output power of CYBLE-022001-00 with the chip antenna mounted (FCC ID: WAP2001) is far below the
FCC radio frequency exposure limits. Nevertheless, use CYBLE-022001-00 in such a manner that minimizes the
potential for human contact during normal operation.

End users may not be provided with the module installation instructions. OEM integrators and end users must be
provided with transmitter operating conditions for satisfying RF exposure compliance.

INDUSTRY CANADA (IC) CERTIFICATION

CYBLE-022001-00 is licensed to meet the regulatory requirements of Industry Canada (IC),
License: IC: 7922A-2001

Manufacturers of mobile, fixed or portable devices incorporating this module are advised to clarify any regulatory
questions and ensure compliance for SAR and/or RF exposure limits. Users can obtain Canadian information on RF
exposure and compliance from www.ic.gc.ca.

This device has been designed to operate with the antennas listed in Table 34 above, having a maximum gain of 0.5
dBi. Antennas not included in this list or having a gain greater than 0.5 dBi are strictly prohibited for use with this
device. The required antenna impedance is 50 ohms. The antenna used for this transmitter must not be co-located or
operating in conjunction with any other antenna or transmitter.

IC NOTICE

The device CYBLE-022001-00 including the antenna 2450AT18B100 from Johanson technology, complies with
Canada RSS-GEN Rules. The device meets the requirements for modular transmitter approval as detailed in RSS-
GEN. Operation is subject to the following two conditions: (1) This device may not cause harmful interference, and (2)
This device must accept any interference received, including interference that may cause undesired operation.

LABELING REQUIREMENTS

The Original Equipment Manufacturer (OEM) must ensure that IC labelling requirements are met. This includes a
clearly visible label on the outside of the OEM enclosure specifying the appropriate Cypress Semiconductor IC
identifier for this product as well as the IC Notice above. The IC identifier is 7922A-2001. In any case, the end product
must be labeled in its exterior with "Contains IC: 7922A-2001"

EUROPEAN R&TTE DECLARATION OF CONFORMITY

Hereby, Cypress Semiconductor declares that the Bluetooth module CYBLE-022001-00 complies with the essential
requirements and other relevant provisions of Directive 1999/5/EC. As a result of the conformity assessment
procedure described in Annex lll of the Directive 1999/5/EC, the end-customer equipment should be labeled as

follows:
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All versions of the CYBLE-022001-00 in the specified reference design can be used in the following countries:
Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, The Netherlands,
the United Kingdom, Switzerland, and Norway.

MIC JAPAN

CYBLE-022001-00 is certified as a module with type certification number 005-101007. End products that integrate
CYBLE-022001-00 do not need additional MIC Japan certification for the end product.

End product can display the certification label of the embedded module.

ﬁ/lodel Name: EZ-BLE PRoC Module \
Part Number: CYBLE-022001-00

Manufactured by Cypress Semiconductor.

= [R] 005-101007
-

. J

KC Korea
CYBLE-022001-00 is certified for use in Korea with certificate number MSIP-CRM-Cyp-2001.

= S MREE:
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Added Figure 27, Figure 28, and Figure 29 for instructions on how to
update components with the Component Update Tool

Updated Regulatory Information to add MIC (Japan) and KC (Korea)
certification information

*C 4860212 DSO 07/27/2015 Added support link to page footers

Change Title of Application Note from “Getting Started With EZ-
BLE™ PRoC™ Module” to “Getting Started With EZ-BLE™ Module”

Update Associated Part Family to “CYBLE-XXXXXX-XX" to represent
all EZ-BLE Modules

Update supported PSoC Creator Version to V3.2 and higher

General update throughout Application Note body making it general
*D 4925758 DSO 09/25/2015 to the EZ-BLE family and not specific to the EZ-BLE PRoC Module

Updated Figure 32 with the latest screen capture

Added Appendix B: EZ-BLE Module Product Details, detailing
specific information on each EZ-BLE Module part number

Added Appendix C: EZ-BLE Evaluation Board Details, detailing
specific information on each EZ-BLE Evaluation board

Update EZ-BLE Module Overview to split into four sub-sections: 3.1.
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Revision ECN Orig. of Submission Date Description of Change
Change

EZ-BLE Module Family Features; 3.2. EZ-BLE Module Low Power
Modes; 3.3. Device Security; and 3.4. EZ-BLE Module Marketing Part
Number Overview

Removed Bluetooth Low Energy (BLE) Overview (previous section 3)
and added reference to this content in AN91267 - Getting Started
with PSoC® 4 BLE in the More Information section

Updated EZ-BLE Evaluation Boards section to provide general
information on EZ-BLE Evaluation boards and refer to Appendix C:
EZ-BLE Evaluation Board Details for additional information for
specific evaluation board part numbers

Added Section 7, Module Placement and Orientation Considerations
in a Host System to this Application Note

Added Section 8, Manufacturing with EZ-BLE Modules to this
Application Note

Updated Creator Software references from version 3.2 to version 3.3
SP1 or newer.

Added reference to PRoC BLE and PSoC 4 BLE 256KB Flash silicon
devices.

Updated Table 2 to add new module part numbers: CYBLE-012011-
00, CYBLE-012012-10, CYBLE-214009-00, and CYBLE-212019-00.

Updated Table 3 to add new module evaluation board part numbers:
CYBLE-012011-EVAL, CYBLE-214009-EVAL, and CYBLE-212019-
EVAL.

Updated PSoC Creator Figures throughout based on latest version
3.3 SP1 release.

Updated Component Update Process in Figure 24, Figure 25, Figure
*E 5037763 DSO 12/14/2015 26, Figure 27, Figure 28, and Figure 29 based on Creator 3.3 SP1
process.

Updated EZ-BLE Module Product Details to include new module
marketing part numbers added. Organize modules in EZ-BLE
Module Product Details based on PRoC BLE processor and PSoC
BLE processor. .

Updated mechanical drawings and tables throughout Appendix B to
latest format.

Updated EZ-BLE Evaluation Board Details to include new module
evaluation board marketing part numbers added. Organize modules
in EZ-BLE Evaluation Board Details based on PRoC BLE processor
and PSoC BLE processor.

Updated Component Library in associated example project for
compatibility to PSoC Creator 3.3 SP1.

Updated EZ-BLE Module Overview

Updated template

Updated Table 2 to include new module part numbers CYBLE-
222014-01, CYBLE-212023-10, and CYBLE-224110-00

Updated Table 3 to include new module evaluation board CYBLE-
222014-EVAL and CYBLE-224110-EVAL

Updated Figure 12 and Figure 13

= 5281609 DSO 06/02/2016 Updated Figure 66, Figure 72, Figure 78, Figure 84, Figure 90,
Figure 96, and Figure 102

Updated Section B.1.4 CYBLE-2120XX-X0 to include CYBLE-
212023-10 module part number.

Added Section B.1.5 CYBLE-222014-01

Added Section B.2.3 CYBLE-224110-00 XT/XR (Extended
Temperature/Extended Range), including code example detailing the

Process for Enabling and Activating Power Amplifier/Low-Noise
Amplifier
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