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BLE Multi-connection (3 Masters 1 Slave)

Objective

This example demonstrates how to configure the PSoC® 6 MCU with Bluetooth Low Energy Connectivity (PSoC 6 BLE) device
in simultaneous Multiple Master and Single Slave modes of operation.

Requirements

Tool: PSoC Creator™ 4.2; Peripheral Driver Library (PDL) 3.0.3
Programming Language: C (Arm® GCC 5.4.1 and Arm MDK 5.22)
Associated Parts: All PSoC 6 MCU with BLE Connectivity parts
Related Hardware: CY8CKIT-062-BLE PSoC 6 BLE Pioneer Kit

Overview

The BLE Multi-Master Single Slave project is used in a pair with the CE215119 BLE Battery Level code examples for PSoC 6
MCU or PSoC 4 devices to demonstrate the operation in simultaneous Multiple Master and Single Slave modes. The Multi-
Master Single Slave project uses three BLE Central connections and one Peripheral connection:

m  The Central device is configured as a Generic Attribute Profile (GATT) Client with a Battery Service that can communicate
with a peer device in the Generic Access Profile (GAP) Peripheral and GATT Server roles. Use the existing CE215119 -
BLE Battery Level code examples for PSoC 6 MCU or PSoC 4 devices or an application that can simulate a GATT Server
with a Battery Service as a peer device.

m  The Peripheral device is configured as a GATT Server with three Battery Services. This configuration represents the battery
level of the three Peripherals that the device is connected to. Figure 1 shows a block diagram of the Multi-Master Single
Slave.

Figure 1. Multi-Master Single-Slave
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BAS Server1 | gattery level PSoC 6 BLE Device
(BLE Peripheral with
a GATT Server) Notification
Central 1
. Central
P BAS Client Peripheral
Battery level
Server Battery level
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SmartPhone
BAS Server 2 Battery level B .
(BLE Peripheral with s BAS Client —avylevel 1| Battery (BLE Central with a
a GATT Server) Notification Service #2 GATT Client)
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Central 3 e
Battery level
. 9 BAS Client
Peripheral 3
BAS Server 3 Battery level D - Link Layer: slave
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Notification
a GATT Server) |:| - Link Layer: master
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This code example assumes that you are familiar with the PSoC 6 BLE device and the PSoC Creator integrated design
environment (IDE). If you are new to PSoC 6 BLE, see the application note AN221774 — Getting Started with PSoC 6 MCU and
AN210781 — Getting Started with PSoC 6 MCU with Bluetooth Low Energy (BLE) Connectivity.

This code example uses FreeRTOS. See PSoC 6 101: Lesson 1-4 FreeRTOS training video to learn how to create a PSoC 6
FreeRTOS project with PSoC Creator. Visit the FreeRTOS website for documentation and API references of FreeRTOS.
Hardware Setup

This example uses the kit's default configuration. See the kit guide to ensure the kit is configured correctly.

Software Setup

This code example requires CySmart application. Download and install either the CySmart Host Emulation Tool PC application
or the CySmart app for iOS or Android. You can test the behavior with any of the two options, but the CySmart app is simpler.
Scan one of the following QR codes from your mobile phone to download the CySmart app.

i0S Android

This code example also requires a PC terminal emulator for user interface.

Operation

1. Plug the CY8CKIT-062-BLE kit board into your computer's USB port.

2. Open terminal software such as Tera Term and select the KitProg2’s COM port with a baud rate setting of 115200 bps,
data bits 8, parity none, and stop bit 1.

3. Build the project and program it into the PSoC 6 MCU device. Choose Debug > Program. For more information on device
programming, see PSoC Creator Help. Flash for both CPUs is programmed in a single program operation. Do not replace
the file stdio_user.h and FreeRTOSConfig.h files, if prompted by PSoC Creator.

4. Confirm that the program is working. The terminal should show a message with the available options, see Figure 2.

Figure 2. Terminal Application

T COMS - Tera Term VT — O *

File Edit Setup Control Window Help
E224714 — PSoC &6 MCU Implementing BLE Multi-—connection (3-Master 1-S5lavel

Please select operations:

*g' — start scanning for BLE devices

Fxt stop scanning

start advertisement

stop advertisement

send connect request to peer device
send disconnect request to peer device
display connected devices

5. Program the other PSoC 6 BLE device with CE215119 BLE Battery Level code example, and make sure device is
advertising.
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6. Press ‘s’ in the terminal application to scan for the device. All devices, with Battery Service, in the range are listed (see
Figure 3).

Figure 3. Terminal Application - BLE Scan

T COMS - Tera Term VT — O >

File Edit Setup Control Window Help
E224714 — PSoC 6 MCU Implementing BLE Multi—connection <3-Master 1-8lavel

Flease select operations:
start scanning for BLE devices
stop scanning
start advertisement
stop advertiszement
send connect request to peer device
send disconnect reguest to peer device
dizplay connected devices

Start Scan
Device with BAS found- BPABSARBABHD2

7. Press‘c’ to send a connection request. From the list of addresses displayed, select the number corresponding to the address
of the device you want to connect to. After the successful connection, a success message is displayed as shown in
Figure 4. Similarly, you can connect to a maximum of three peripheral devices.

Figure 4. Terminal application - BLE device connected

A COMS - Tera Term VT — O >

File Edit S5Setup Contrel Window Help
E224714 — PSoC 6 MCU Implementing BLE Multi—connection ¢(3-—Master 1-5lave)

Please select operations:

*s* — start scanning for BLE devices
stop scanning
start advertizement
stop advertisement
send connect reguest to peer device
send disconnect request to peer device
display connected devices

Start BScan
Device with BAS found— BBABSA00B0BZ

: BAAPSAEBRRA2
Connecting with — BOAB5A00A0H2
Info : BLE — Connection conmplete

8. To emulate a Central device, you can use a personal computer running the CySmart tool or a mobile device running the
CySmart mobile application. Press ‘@’ in the terminal application to star adverting.

9. Do the following to test using the CySmart mobile app:

a. Turn ON Bluetooth on your Android or iOS device. Launch the CySmart app.

b. Pull down the CySmart app home screen to start scanning for BLE Peripherals; your device appears in the CySmart
app home screen as shown in Figure 5. Select your device to establish a BLE connection.
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Figure 5. Device Selection

Pull down to refresh...

Battery MMSS RSS!

T Service Advertised -25 dBm

c. Selectthe Device Information profile to get the manufacturer, vendor, or both information about the device, as
Figure 6 shows.

Figure 6. Locating Device Information Using CySmart Mobile Application

( Device Information

Manufacturer Name

Cypress Semicenductor

Model Number
BAS v1.0 MMSS

Serial Number
Device Information

Battery

Hardware Revision
CYBCKIT-062 PSoC 6 BLE Pioneer Kit

Device Information

Firmware Revision

Software Revision

System ID

Regulatory Certification Data List

PnP ID

d. Select Battery Service to see the battery level of connected device.
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Figure 7. Locating Battery Service Using CySmart Mobile Application

4 Services = '4 Battery Service h =

Battery Service

formation Battery

Battery Service

"
g (]

10. Do the following to test using the CySmart Host Emulation Tool:

a. Connect the BLE Dongle to your Windows PC. Wait for the driver installation to complete, if not done already.
b. Launch the CySmart Host Emulation Tool.

c. CySmart automatically detects BLE Dongles connected to the PC. Click Refresh if the BLE Dongle does not appear in
the Select BLE Dongle Target pop-up window. Click Connect, as shown in Figure 8.

Figure 8. CySmart BLE Dongle Selection

' B
Select BLE Dongle Target ﬁ
E- Supported targets Details
CySmart BLE 4.2 USB Dangle (COM45) | [IRMGAEEEEtE [
Unsupported targets Product: CySmart BLE 4.2
USB Dongle
Firmware version: 12232
Hardware version:  2.000
Description;
CySmart BLE dongle
[ Show al -
Refresh I Connect I ’ Close
b

d. Click Start Scan to discover available devices. Select Battery MMSS in the list of available devices and connect to it
(see Figure 9).
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Figure 9. CySmart Device Discovery and Connection

ey e

Eile Tools Help File

Tocls Help
ﬁ- Select Dongle ®g Configure Master Settings » a Select Dongle #@ Configure Master Settings 5§ Manage PSMs 6 Disconnect

Master Master

Start Scan I & Connect B3 Add to Whitelist ® Stop Scan E Add to Whitelist [ Update Firmware

# Device Bluetooth Address  Address Type RSSI Advertisemenrt Type

I |1 Battery MMSS 00:A0:50:00:02:00  Public -48dBm Connectable undirected

e. After connection is complete click Pair as shown in Figure 10.
Figure 10. CySmart Device Pairing
IO e |

File Tools Help
g' Select Dongle ®g Configure Master Settings %€ Manage PSMs ﬂ Disconnect

Master | Battery MMSS [00:AD:50:00:02:00] I

(® Discover All Attributes [ Enable All Notifications [3) Disable All Notifications

Handle uuin UUID Description  Value Properties

f.  Click Discover All Attributes, and then Enable All Notifications. Observe the received characteristic values (see

Figure 11).
Figure 11. CySmart Enabling all Notifications
& et ey
Ele Tools Help
) Select Dongle @ Configure Master Settings ¢ Manage PSMs &) Disconnect |
Arbues Atibute Detais | Send Commands,
(@ Discover All Attributes | Pair Disable All [Read anc - EBeport | (i Clear View: B o 00001
Handle uuiD UUID Description Value Properties + | uuID; 2800
[y et G| || 1 st Py S stron
Pimary Servios Declaration: Generc Altibute Value:
Piimery Servioe Declarafion: Device Ifomation e B

Primary Servios Declaration: Battery

B 00013 2800 Primary Senvice Declaration OF:18 (Batiery) =

5} Characterisic Declaration: Battery Level Read Valuel * | [ Wi Valuel ¥ |

500014 [02B03 | Characterstic Declaraton 1215001924
Properties Enabled 2
-Dx0015 | 0c2A1S [Battery Level [ 02
Broadcast
-Dx0016 | 0x2904 | Chiracteristic Presentation Format
Read
D017 | 02902 |Client Characteristic Corfiguration |01:00
Wite
- Primary Service Declaration: Battery L
Wrte 2
- 00018 02800 Primary Senvice Deciaration OF:18 (Battery) =|
Mot
- Charseteristic Declaration: Battery Level il
Indicate
B %0019 |02803  |Charactaristic Declaration 121A00:19:28
signed wites
OODTA|BATS |Battery Level () 12
{~0x001B|(x2904 | Characteristic Presentation Fommat

x001C | (x2802 Client Charateristic Corfiguration | 01:00
Primary Servios Declaration: Battery

£ 0001D 02800 | Primary Sevice Declaration 0F:18 @atiery)
- Characterisic Decaration: Battery Level
S 000 [02B03 | Characterstic Declarston 121400:19:24
-0a0TF 0219 [Battery Level 1 0az
00020 | @304 |Cheractenstic Presentation Format
- De0021 | 02902 Client Characteristic Configuration | 01:00 |4

Attrbutes | L2CAP Channels | Connection Details

ClearLog gl Save Loc
9 gl

[17:09:52:963] : Characteristic Value Notfication' event received
[1709:53963] - Adtrbute Handle: (0015
[17.09.53963] 0 Value: [0D]

11. Setthe UART_DEBUG_ENABLE macro in uart_debug.h to true and rebuild the project to see verbose debug messages.

TE
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Design and Implementation

Figure 12 shows the top design schematic.

Figure 12. BLE Multi Master Single Slave (RTOS) Code Example Schematic

UART
BLE UART
BLE
E% BI"etogE!! Standard

Set up the serial port terminal emulator
with these settings:

Baud rate : 115200
The BLE Component is configured with three BLE Central Datg Size : 8-bit
connections and one Peripheral connection. Parity : None

Stop . 1-bit

Flow Control : None

Two GPIOs are used to drive the red and orange discrete LEDs that indicate various BLE events

Pin_LED_Red -FP9"%

"""""""""""""""" —H—W = F’il’1_LED_OrangeI‘ED8 oy

—————————————————————————————— A

Red LED will toggle if BLE is scanning
Red LED glows when all central connections are full

Orange LED will toggle if BLE is advertising.
Orange LED glows when all peripheral connections are full

This code example demonstrates how to configure the PSoC 6 BLE device in simultaneous Multiple Master and Single Slave

modes of operation. In this project, there are three tasks

1. BLE task — Handles BLE host initialization and processes general BLE events. The BLE Component requires several
callback functions to receive events from the BLE Stack. StackEventHandler()is used to receive general BLE events.

BasCallBack() is used to receive events specific to the service’s attribute operations.
2. UART task — Handles the UART interface
3. Status LED task — Controls the state of status LEDs

Components and Settings

Table 1 lists the PSoC Creator Components used in this example, how they are used in the design, and the non-default settings

required so they function as intended.

Table 1. PSoC Creator Components

Component

Instance Name

Purpose

Non-default
Settings

Bluetooth Low

The BLE Component is configured to act as three centrals and one a

See Parameter

Energy (BLE) BLE peripheral. Setting
[General tab]
These GPIOs are configured as firmware-controlled digital output pins that Uncheck HW
Digital Output Pin_LED_Red control LEDs. connection
Pin Pin_LED_Orange
Drive mode:
Strong Drive
UART (SCB) UART This Component is used to print messages on a terminal program and take Default

user input from the terminal.

Www.Cypress.com
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For information on the hardware resources used by a Component, see the Component datasheet.

Parameter Setting
Figure 13 to Figure 21 show the BLE Component configuration.

Figure 13. BLE — General Settings

,

MName: ELE

_/rGeneral I/GATI' Settings ]/GAP Settings ]/LZCAP Settings }/Link Layer Settings ]/Advanced }/Built-in ] 4 b

»

[5 Load configuration g Save configuration 5l
@ Complete BLE Protocol

Ma<imum number of BLE connections: m

GAP role

Peripheral Broadcaster
Central Observer B

I CPU core: | Dual core {Controller on CM0+, Host and Profiles on CM4) 'I

Cwer-The-Air bootloading with code sharing
@ Disabled

(") Stack and Profile |4
() Profile onty

C= [~ [e=

Figure 14. BLE — GATT Settings

Name: ELE

General)r GATT Settings rGAP Settings }/LZCAP Settings }/Link Layer Settings }/ndvanced }/Built-in ] q bk

Server instances: 1 | Client instances: 3 I
ﬁiiAdd Profile - % |5~ [d-

Ba 3 BE RS
E-{® GATT

- Server

\{y Generic Access

(8) Generic Attribute

(5) Device Information

S) Battery Service #1
Battery Service #2

@ Battery Service #3

) Client

@ Generic Access

(8) Generic Attribute

@' Device Information

(5) Battery Service Measure
[#-45) Battery Service Simulate

Attribute MTU size [bytes): (23 EI

o [om
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Figure 15. BLE — GAP Settings General configuration

,

Name: BLE
General | GATT Settings | GAP settings | L2cAP Settings | Link Layer Settings |~ Advanced | Builtin b
iﬁi Add » X Device address

Public address {Company ID - Company assigned):  DDADS0-XOC00
I Silicon generated "Company assigned” part of device addressl

pheral configuration 0
Advertisement settings

Advertisement packet \y *You can use the user configuration section of the supervisory flash
Scan response packet to store the public device address for mass production.
B Central corfiguration
- Sean settings Device name Battery MMS5S
- Connection parameters
- Security corfiguration 0 Appearance: [Unkrmwn -

Adv/Scan TX power level {dBm):
ConnectionTX power level ([dBm}):

Bond list size: 4 E‘

Lo I [ oo

Figure 16. BLE — GAP Advertisement settings

,

MName: ELE
General }/GATF Settings/l/ GAP Settings I/LZCAP Settings ]/Link Layer Settings ]/Advam:ed ]’ Built-in 4 b
4 Add - X Discovery mods | General - il
- General

quration 0 Advertising type: [ComectaHe undirected advertising ']

- Peripheral corfi

Fitter policy: [Scanrequeat Any | Connect request: Any ']
Scan response packet Advertising channel map: [M channels v]
- Central corfiguration §
i Scan seftings Advertising interval
- Connection parameters Fast advertising interval:
i+ Security configuration
Minimum {ms): =
Maximum (ms):
Timeout (s):

["] Slow advertising interval:

Minimum {ms):
Maximum (ms):

O o |
e e

q
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Figure 17. BLE — GAP Advertisement Packet Configuration

MName: ELE
General | GATT Settings | GAP Settings | L2CAP Settings | Link Layer Settings | Advanced | Buit-n | qp
o Add - X | Advertisement data settings: Advertisement packst:
-~ General Name Value Description Value

- Pei

F

Can response packet
(- Central configuration 0

- Scan ssftings
- Connection parameters
i Security configuration 0

Device Information
-{J] Battery Service #1
-{J] Battery Service #2
Battery Service #3

MName: BLE
General | GATT Settings | GAP Settings | L2CAP Settings | Link Layer Settings | Advanced | Buit-n | b
Eia Add - X | Scan response data settings: Scan response packet:
- Genera Name Value || Descrip. | Value Index
[=- Peripheral configuration 0

- Advertisement settings
- Advertisement packet

Central corfiguration 0

- Scan ssftings
- Connection parameters
i Security corfiguration 0 Device Information
--{J] Battery Service #1
--{7] Battery Service #2
Battery Service #3
Restore Defaults
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Figure 19. BLE — GAP Central Scan Settings

,

Name: ELE

General | GATT Settings [~ GAP Settings] | L2CAP Settings | Link Layer Settings |~ Advanced  Buitin qp

hcsioads T—— =

- General

B Peripheral corfiguration 0 BCassile Aes
Nvatoment vai | |] et
Advertisement pachket
Scan response packet Duplicate fitering
- Central corfiguration 0
: Scan settings

Connection parameters Fast scan parameters:
scurty corfiguration 0 Scan window {ms): 15

Scan interval (ms):
) Somtant 6 03]

Lo J[ mw J[ omea |

Scan parameters

Figure 20. BLE — GAP Central Connection Parameter Configuration

,

MName: BLE
General | GATT Settings [ GAP Settings | LICAP Settings | Link Layer Settings | Advanced - Builtin b
*Add - X Connection interval
- General -
: Minimum {ms 20
[=- Peripheral corfiguration 0 i me)

- Advertisement settings Madmum (ms): 50 EI
Advertisement pachket

Scan response packet Slave latency: o EI
Central corfiguration — Cannection supervision 10000 A
& lEI
Scan settings i timeout (ms):

ecurty coglgumﬁon i

oc JL ww J[ oms
Figure 21. BLE — GAP Security Configuration

,

MName: BLE
General | GATT Settings / GAP Settings | LICAP Settings | Link Layer Settings | Advanced - Builtin b
Add ~
iii X Security mode: I Mode 1 - ]
- General
- Peripheral corfiguration Security level: IUnaL.n‘J'»emeaed pairing with encryption v]
Advertisement settings 1/0 capabiities [Nc Input No Output v]
Advertisement pachket
Scan response packet Keypress notfications: | Mo - |
Central corfiguration 0 Eoraclnng rensrement [No Eondi v]
- Scan settings
Connection parameters Encryption key size (bytes):

Lo J[ ww J[ coa |

Figure 22 shows the pin assignment for the project done through the Pins tab in the Design Wide Resources window. These
assignments are compatible with CY8CKIT-062-BLE.
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Figure 22. DWR Pin Assignment Table

Mame Port Pin
[]]| \URRT: =\ P5[0] |v|L6
[]| \uarT: tx\ PS[1] |~ |Ke
[ ]| pin IED Orange |P1[5] |~ |a2
[ ]| Pin_I1ED Red P13[7] | * | c3

Figure 23 shows the interrupt configuration for the project.

Figure 23. System Interrupt Configuration

CE224714_...RTOS.cydwr |

Interrupt | ARM CMO+ » ARM CMO= ARM CMO+ | ARMCM4 4  ARM CM4
Instance Mame Mumber Enable Priority (1 - 3) | Vector (3 - 29) Enable Pricrity (0 - 7)
BLE blessjsr | 24 3 | 3 = -
UART.SCBIRQ 1| 46 - | - = .

Reusing This Example

This example is designed for the CY8CKIT-062-BLE pioneer kit. To port the design to a different PSoC 6 MCU device, kit, or
both, change the target device using the Device Selector and update the pin assignments in the Design Wide Resources Pins
settings as needed.

In some cases, a resource used by a code example (for example, an IP block) is not supported on another device. In that case
the example will not work. If you build the code targeted at such a device, you will get errors. See the device datasheet for

information on what a particular device supports.

Related Documents

Application Notes

AN210781 — Getting Started with PSoC 6 MCU
with BLE Connectivity

Describes PSoC 6 MCU with BLE Connectivity devices and how to build your first PSoC
Creator project

AN221774 — Getting Started with PSoC 6 MCU

Describes PSoC 6 MCU devices and how to build your first PSoC Creator project

AN215656 — PSoC 6 MCU Dual-CPU System
Design

Describes the dual-CPU architecture in PSoC 6 MCU, and shows how to build a simple
dual-CPU design

AN219434 — Importing PSoC Creator Code into
an IDE for a PSoC 6 MCU Project

Describes how to import the code generated by PSoC Creator into your preferred IDE

PSoC Creator Component Datasheets

Bluetooth Low Energy

Facilitates designing applications requiring BLE connectivity.

Pins

Supports connection of hardware resources to physical pins

UART

Provides asynchronous serial communications

Www.Cypress.com
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Device Documentation

PSoC 6 MCU: PSoC 63 with BLE Datasheet

PSoC 6 MCU: PSoC 63 with BLE Architecture Technical Reference Manual

Development Kit Documentation

CYB8CKIT-062-BLE PSoC 6 BLE Pioneer Kit

Tool Documentation

PSoC Creator

Look in the downloads tab for Quick Start and User Guides

Peripheral Driver Library (PDL)

Installed by PSoC Creator 4.2. Look in the <PDL install folder>/doc for the User Guide and
the API Reference

Cypress Resources

Cypress provides a wealth of data at www.cypress.com to help you to select the right device, and quickly and effectively integrate
the device into your design.

The following is an abbreviated list of resources related to this code example:

m  Qverview: MCU Portfolio, PSoC & MCU Roadmap ® CapSense Design Guides: Learn how to design capacitive touch-
= Product Selectors: PSoC 1, PSoC 3, PSoC 4, sensing applications.
PSoC 5LP, or PSoC 6. In addition, PSoC Creator m  Development Kits: Some examples include:
includes a device selection tool. o PSoC 6 BLE Pioneer Kit is a low-cost hardware platform that
m  Datasheets: Describe and provide electrical enables design and debug of the PSoC 63 series. It comes
specifications for MCU and PSoC device families. with an E-Ink display shield board.
m  Application Notes: Cover a broad range of topics, o PSoC 6 WIFi-BT Pioneer Kit supports the PSoC 62 series
from basic to advanced level. MCU along with Wi-Fi and BT connectivity
m  Code Examples: for PSoC 3, PSoC 4, and o CY8CKIT-042 and CY8CKIT-040, Pioneer kits, are easy-to-
PSoC 5LP: or for PSoC 6. use and inexpensive development platforms. These kits
. ) include connectors for Arduino™ compatible shields and
= PSoC Techn_lcal Refe_re_nce Manuals (T.RM)' Digilent® Pmod™ daughter cards.
Provide detailed descriptions of the architecture ) ) )
and registers for a PSoC device family. o CY8CKIT-049 is a series of very low-cost prototyping platform
o ) ) ) for sampling PSoC 4 devices.
m  PSoC 6 MCU Training Videos: Provide guidance .
; o CY8CKIT-030 and CY8CKIT-050 are designed for analog
on getting started.
performance. They enable you to evaluate, develop, and
prototype high-precision analog, low-power, and low-voltage
applications powered by PSoC 3 and PSoC 5LP, respectively.
o CY8CKIT-001 is a common development platform for all PSoC
family devices.
®  The MiniProg3 device provides an interface for flash programming
and debug.
WWW.Cypress.com Document No. 002-24714 Rev.** 13


http://www.cypress.com/
http://www.cypress.com/ds218787
http://www.cypress.com/trm218176
http://www.cypress.com/CY8CKIT-062-BLE
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/documentation/software-and-drivers/peripheral-driver-library-pdl
http://www.cypress.com/
http://www.cypress.com/psoc
http://www.cypress.com/resource-types/product-roadmaps/cypress-psoc-and-mcu-portfolio-roadmap
http://www.cypress.com/search/psg/1278
http://www.cypress.com/search/psg/1292
http://www.cypress.com/search/psg/1297
http://www.cypress.com/search/psg/1307
http://www.cypress.com/search/psg/114026
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/search/all/PSoC%20Datasheets?f%5b0%5d=meta_type%3Atechnical_documents&f%5b1%5d=field_related_products%3A88886&f%5b2%5d=resource_meta_type%3A575
http://www.cypress.com/search/all?f%5b0%5d=meta_type%3Atechnical_documents&f%5b1%5d=resource_meta_type%3A574&f%5b2%5d=field_related_products%3A1277
http://www.cypress.com/documentation/code-examples/psoc-345-code-examples
http://www.cypress.com/documentation/code-examples/psoc-345-code-examples
http://www.cypress.com/documentation/code-examples/psoc-6-mcu-code-examples
http://www.cypress.com/search-results?as_q=technical%20reference%20manual%20psoc#gsc.tab=0&gsc.q=technical%20reference%20manual%20psoc&gsc.page=1
http://www.cypress.com/training/psoc-101-video-tutorial-series-how-use-arm-cortex-m4-based-psoc-6
http://www.cypress.com/search/all/%22CapSense%20Design%20Guide%22?f%5b0%5d=meta_type%3Atechnical_documents
http://www.cypress.com/microcontrollers-mcus-kits
http://www.cypress.com/documentation/development-kitsboards/psoc-6-ble-pioneer-kit
http://www.cypress.com/CY8CKIT-062-WiFi-BT
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-042-psoc-4-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-040-psoc-4000-pioneer-development-kit
http://www.cypress.com/documentation/development-kitsboards/psoc-4-cy8ckit-049-4xxx-prototyping-kits
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-030-psoc-3-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-050-psoc-5lp-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-001-psoc-development-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-002-psoc-miniprog3-program-and-debug-kit

& CYPRESS

> EMBEDDED IN TOMORROW™ PSoC 6 MCU Implementing BLE Multi-connection (3 Masters 1 Slave)

Document History

Document Title: CE224714 — PSoC 6 MCU Implementing BLE Multi-connection (3 Masters 1 Slave)
Document Number: 002-24714

Revision ECN Orig. of Submission Description of Change
Change Date
*k 6248713 AJYA 08/22/2018 New code example

WWW.CYpress.com Document No. 002-24714 Rev.** 14


http://www.cypress.com/

&2 CYPRESS

EMBEDDED IN TOMORROW™ PSoC 6 MCU Implementing BLE Multi-connection (3 Masters 1 Slave)

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Arm® Cortex® Microcontrollers  cypress.com/arm PSoC 1 | PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU
Automotive cypress.com/automotive .

Clocks & Buffers cypress.com/clocks Cyp ress Devel oper Commun Ity
Interface cypress.com/interface Fcogan?pli)nrigntsl Projects | Videos | Blogs | Training
Internet of Things cypress.com/iot

Memory cypress.com/memory Technical Support

Microcontrollers cypress.com/mcu cypress.com/support

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/ush

Wireless Connectivity cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.

A Cypress Semiconductor
v i CY P R E s s 198 Champion Court
‘ San Jose, CA 95134-1709

~agp”> EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2018. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including
Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned by Cypress
under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and
treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual
property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing
the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its
copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware
products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly
through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed
by the Software (as provided by Cypress, unmaodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products.
Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing device can be absolutely secure. Therefore, despite security
measures implemented in Cypress hardware or software products, Cypress does not assume any liability arising out of any security breach, such as
unauthorized access to or use of a Cypress product. In addition, the products described in these materials may contain design defects or errors known
as errata which may cause the product to deviate from published specifications. To the extent permitted by applicable law, Cypress reserves the right to
make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit
described in this document. Any information provided in this document, including any sample design information or programming code, is provided only
for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any
application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical
devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses
where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any
component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety
or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising
from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages,
and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.

WWW.CYpress.com Document No. 002-24714 Rev.** 15


http://www.cypress.com/
http://www.cypress.com/?id=1062
http://www.cypress.com/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wireless-connectivity
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/psoc-5lp
http://www.cypress.com/psoc6
http://www.cypress.com/cdc
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

	Objective
	Requirements
	Overview
	Hardware Setup
	Software Setup
	Operation
	Design and Implementation
	Components and Settings
	Parameter Setting


	Reusing This Example
	Related Documents
	Cypress Resources
	Document History
	Worldwide Sales and Design Support
	Products
	PSoC® Solutions
	Cypress Developer Community
	Technical Support

