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Objective 

This code example demonstrates the current Ringer mode of the Phone Alert Server (a phone or CY8CKIT-062 PSoC® 6 BLE 
Pioneer Kit) and the Ringer and Vibrate states on the user interface LEDs of the Phone Alert Client on the CY8CKIT-062 PSoC 6 
BLE Pioneer Kit). 

 

Overview  

This code example demonstrates the Phone Alert operation of the PSoC Creator™ Bluetooth Low Energy (BLE) Component. It 
contains two projects: 

 Phone Alert Client 

 Phone Alert Server 

The Phone Alert Client project uses the BLE Phone Alert Status profile to monitor and control the Alert state and Ringer setting 
of the Phone Alert Server project. The project demonstrates the core functionality of the BLE Component configured as a Phone 
Alert Client in the GAP Peripheral role and a Phone Alert Server in the GAP Central role.  

This example supports all the GATT sub-procedures defined in the Phone Alert Status Service Specification. The device remains 
in Sleep mode between BLE connection intervals. 

Requirements 

Tool: PSoC Creator 4.2 

Programming Language: C (Arm® GCC 5.4-2016-q2-update) 

Associated Parts: All PSoC 6 MCU with BLE Connectivity parts 

Related Hardware: CY8CKIT-062-BLE PSoC 6 BLE Pioneer Kit 

Hardware Setup 

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

1. Connect the BLE Pioneer Kit to the computer’s USB port.  

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

LED Behavior 

If the VDDD voltage is set to lesser than 2.7 V in the DWR settings System tab, only the red LED is used. The red LED blinks to 

indicate that the device is advertising. The red LED is OFF when a device is connected to a peer device. When the device is in 
Hibernate mode, the red LED stays ON.  

LED behavior for VDDD greater than 2.7 V is described in the Operation section. 

Software Setup 

Terminal Tool 

This example uses a terminal window. You must have terminal software, such as Tera Term or PuTTY. 

http://www.cypress.com/
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=241862
http://www.cypress.com/products/psoc-creator-integrated-design-environment-ide
http://www.cypress.com/PSoC6
http://www.cypress.com/CY8CKIT-062-BLE
http://www.cypress.com/file/390496/download
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Operation 

The Phone Alert Client device can be connected to any BLE (4.0 or later)-compatible device configured as a GAP Central role 
and GATT Server that exposes the Phone Alert Status Service. To connect to the Phone Alert Client device, send a connection 
request to the device while the device is advertising. The green LED blinks while the device is advertising. The red LED is turned 
ON after disconnection to indicate that no client is connected to the device. When the Central device connects successfully, both 
red and green LEDs are turned OFF, and the device waits for an authorization request from the server.  

When the authorization is done, the Phone Alert Client discovers the server’s GATT database (including the Phone Alert Server’s 
characteristics and descriptors). After the discovery process, the device reads the Alert status and Ringer setting characteristic 
and indicates their states as well as configures their descriptors to notifications. If either the Ringer or Vibrate is active (incoming 
call), the green or blue LED blinks. If the Ringer is active (blinking green LED), the SW2 button performs a Mute Once function, 
so it mutes the Ringer (clears the Ringer bit of the Alert Status characteristic), but does not affect the Ringer Setting 
characteristic.  

If there is no incoming call (Ringer and Vibrate are passive), the green and blue LEDs represent a Ringer Setting value: the LED 
blue light indicates “Normal,” and the LED green light indicates “Silent.” The SW2 button performs the Ringer setting toggling 
from “Normal” to “Silent” and vice versa. The BLE stack timer is used to control the LED’s blinking. 

The example project uses the UART Component for displaying debug information and entering commands through the terminal 
emulator app. Freeware, such as HyperTerminal and PuTTY, is available on the web and can be used with this example. The 
commands listed in Table 1 are the procedures the user can perform in Phone Alert Status Server Project 

Table 1. List of Commands of Phone Alert Status Server Project  

PASS-Specified Commands 

a – Alert Status Notification  

z - Ringer Setting Notification  

General Commands 

h – Help screen  p – Pair 

s – Start scanning d – Disconnection 

c – Initiate connection r – Unbounding all devices 

 

The commands listed in Table 2 are the procedures the user can perform in Phone Alert Status Client Project 

Table 2. Commands of Phone Alert Status Client Project  

General Commands 

h – Help screen d – Disconnection 

p – Pair r– Unbounding all devices 

 

Operation Steps 

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

2. Open a terminal window and perform following configuration: Baud rate – 115200, Parity – None, Stop bits – 1, Flow control 
– XON/XOFF. These settings must match the configuration of the PSoC Creator UART Component in the project. 

3. Build the BLE Phone Alert Client 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. 

4. Plug the CY8CKIT-062-BLE kit board into your computer’s USB port. 

5. Open a terminal window and perform following configuration: Baud rate – 115200, Parity – None, Stop bits – 1, Flow control 
– XON/XOFF. These settings must match the configuration of the PSoC Creator UART Component in the project. 

http://www.cypress.com/
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6. Build the BLE Phone Alert Client 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. 

7. Observe information about the device address, advertising, scanning, connecting, discovering, and pairing in the Client 
Terminal and Server Terminal. 

8. To complete the authentication procedure, enter the passkey in the Server Terminal that is shown in the Client Terminal. 

Observe information about storing bonding data, reading the Alert Status and Ringer Setting characteristics, enabling the 
notification for the Alert Status and Ringer Setting characteristics in the Client Terminal and Server Terminal. 

9. Enter the [h] command in the Client Terminal and Server Terminal to display information about the available project 

commands. 

10. Enter the [a] command in the Server Terminal (or press the SW2 button on the Server board) to change and send the Alert 

Status characteristic notification by using the cycle No Alert > Ringer > Vibrate > Vibrate + Ringer.  

11. Enter the [z] command in the Server Terminal (or double-press the SW2 button on the Server board) to change and send 

the Ringer Setting characteristic by using the cycle Ringer Normal > Ringer Silent.  

12. Enter the [a] command in the Server Terminal to send the Alert Status characteristic notification again. Observe the LED on 

the CY8CKIT-062 PSoC® 6 BLE Pioneer Kit board. The green LED blinks after the notification if the value of the Alert Status 
characteristic is Ringer. The blue LED blinks after the notification if the value of the Alert Status characteristic is Vibrate. If 
the value of the Alert Status characteristic is No Alert, the LED indicates the value of the Ringer Setting characteristic: the 
blue LED – Normal mode and the green LED – Silent mode. 

13. Press the client SW2 button on the CY8CKIT-062 PSoC® 6 BLE Pioneer Kit board to write the Control Point characteristic 
in the server project. If the Alert Status characteristic is Ringer, pressing SW2 sends the Mute Once command to the server. 
If the Alert Status characteristic is Vibrate, pressing SW2 sends the Set Silent Mode or Cancel Silent Mode command to 

the server. 

Design and Implementation 

The schematic of BLE Phone Alert Client Code Example is shown in Figure 1. 

Figure 1. BLE Phone Alert Client Schematic 

 

The project demonstrates the functionality of the BLE Component configured as a Phone Alert Client.  

http://www.cypress.com/
http://www.cypress.com/go/cy8ckit-062-ble
http://www.cypress.com/go/cy8ckit-062-ble
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After startup, the device performs the BLE Component initialization. In this project, two callback functions are required for the 
BLE operation: AppCallBack() is required to receive generic events from the BLE Stack and the service-specific callback 

PassCallBack() is required for Phone Alert Status service-specific events. The CY_BLE_EVT_STACK_ON event indicates 

successful initialization of the BLE Stack. After this event is received, the Component starts advertising with the packet structure 
(Figure 7). The BLE Component stops advertising when the 180-second advertising period expires. 

The device is in Sleep mode when it is connected to the Server and between connection intervals. 

This example project uses the UART Component for displaying debug information and entering commands through the terminal 
emulator app. Freeware, such as HyperTerminal, PuTTY, and so on, is available on the web and can be used with this example.  

The schematic of BLE Phone Alert Server Code Example is shown in Figure 2. 

Figure 2. BLE Phone Alert Server Schematic 

 
 

After startup, the device initializes the BLE Component. The Component requires several callback functions to receive events 
from the BLE Stack. AppCallBack() is used to receive general BLE events. Another callback, (IpsCallBack()), is used to 

receive events specific to the service’s attribute operations. 

The CYBLE_EVT_STACK_ON event indicates the successful initialization of the BLE Stack. After this event is received, the 

Component starts fast advertising with the packet structure, as configured in the BLE Component Customizer (Figure 7).  

The device is in Sleep mode when it is connected to the server and between connection intervals. 

Pin Assignments 

The pin assignments for the Phone Alert Status Client Project are in Table 3 and for the Phone Alert Status Server Project are 
in Table 4. 

Table 3. Pin Assignment Phone Alert Status Client Project 

Pin Name 
Development Kit 

Comment 
CY8CKIT-062 

\UART_DEB:rx\ P5[0]  

\UART_DEB:tx\ P5[1]  

\UART_DEB:rts\ P5[2]  

http://www.cypress.com/
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Pin Name 
Development Kit 

Comment 
CY8CKIT-062 

\UART_DEB:cts\ P5[3]  

Scanning_LED P1[1] The green color of the RGB LED 

Disconnect_LED  P0[3] The red color of the RGB LED 

Connected_LED P11[1] The blue color of the RGB LED 

SW2 P0[4]  

Table 4. Pin Assignment of Phone Alert Status Server Project 

Pin Name 
Development Kit 

Comment 
CY8CKIT-062 

\UART_DEB:rx\ P5[0]  

\UART_DEB:tx\ P5[1]  

\UART_DEB:rts\ P5[2]  

\UART_DEB:cts\ P5[3]  

Advertising_LED P1[1] The green color of the RGB LED 

Disconnect_LED  P0[3] The red color of the RGB LED 

Simulation_LED P11[1] The blue color of the RGB LED 

SW2 P0[4]  

 

Components and Settings 

Table 5 lists the PSoC Creator Components used in Phone Alert Client example, how they are used in the design, and the non-
default settings required so they function as intended. 

Table 5. PSoC Creator Components used in Phone Alert Client Example 

Component  Instance Name Purpose Non-default Settings 

Bluetooth Low 
Energy (BLE) 

BLE The BLE component is configured to demonstrate operation 
of the Phone Alert Status Client. 

See the Parameter Settings for 
Phone Alert Client Project section 

Digital Input 
Pin 

SW2 This pin is used to generate interrupts when the user button 
(SW2) is pressed.  

[General tab] 

Uncheck HW connection 

Drive mode: Resistive Pull Up 

Digital Output 
pin  

Disconnect_LED 

Advertising_LED 

Simulation_LED 

These GPIOs are configured as firmware-controlled digital 
output pins that control LEDs.  

[General tab] 

Uncheck HW connection 

Drive mode: Strong Drive 

SysInt SW2_Int This Component is configured to extract interrupts from 
GlobalSignal. 

[Basic tab] 
DeepSleepCapable = true 

GSRef GlobalSignal This Component is used to detect if any of the interrupt 
enabled pins triggered an interrupt. It is a separate resource 
from the dedicated port interrupts, and it has the ability to 
wake up the chip from deep-sleep mode 

[Basic tab] 

Global signal name: 
HWCombined Port Interrupt 
(AllPortInt) 

UART (SCB) UART_DEBUG This Component is used to print messages on a terminal 
program. 

Default 
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Table 6 lists the PSoC Creator Components used in Phone Alert Server example, how they are used in the design, and the non-
default settings required so they function as intended. 

Table 6. PSoC Creator Components used in Phone Alert Server Example 

Component  Instance Name Purpose Non-default Settings 

Bluetooth Low 
Energy (BLE) 

BLE The BLE component is configured to demonstrate operation 
of the Phone Alert Status Server device. 

See the Parameter Settings for 
Phone Alert Server Project section 

Digital Input 
Pin 

SW2 This pin is used to generate interrupts when the user button 
(SW2) is pressed.  

[General tab] 

Uncheck HW connection 

Drive mode: Resistive Pull Up 

Digital Output 
pin  

Disconnect_LED 

Advertising_LED 

Connected_LED 

These GPIOs are configured as firmware-controlled digital 
output pins that control LEDs.  

[General tab] 

Uncheck HW connection 

Drive mode: Strong Drive 

SysInt SW2_Int This Component is configured to extract interrupts from 
GlobalSignal. 

[Basic tab] 
DeepSleepCapable = true 

GSRef GlobalSignal This Component is used to detect if any of the interrupt 
enabled pins triggered an interrupt. It is a separate resource 
from the dedicated port interrupts, and it has the ability to 
wake up the chip from deep-sleep mode 

[Basic tab] 

Global signal name: 
HWCombined Port Interrupt 
(AllPortInt) 

UART (SCB) UART_DEBUG This Component is used to print messages on a terminal 
program. 

Default 

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

Parameter Settings for Phone Alert Client Project 

BLE Component  
The BLE Component is configured as the PASS Client in the GAP Peripheral role with the settings shown in Figure 3  

Figure 3. General Settings 
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Figure 4. GATT Settings 

 

 

Figure 5. GAP Settings 
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Figure 6. GAP Settings: Advertisement Settings 
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Figure 7. GAP Settings: Advertisement Packet 

 

Figure 8. Security Settings 
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Parameter Settings for Phone Alert Server Project 

BLE Component  
The BLE Component is configured as the Phone Alert Status Server in the GAP Peripheral role with the settings shown Figure 
9 to Figure 12 

Figure 9. General Settings 

 

Figure 10. GATT Settings 
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Figure 11. GAP Settings 

 

Figure 12. Security Settings 
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Switching the  CPU Cores Usage  

This section describes how to switch between different CPU cores usage (Single core / Dual core) in the BLE PDL examples. 

The BLE component has the CPU Core parameter that defines the cores usage. It can take the following values: 

 Single core (Complete Component on CM0+) – only CM0+ will be used.  

 Single core (Complete Component on CM4) – only CM4 will be used. 

 Dual core (Controller on CM0+, Host and Profiles on CM4) – CM0+ and CM4 will be used: CM0+ for the Controller and 

CM4 for the Host and Profiles. 

The BLE example structure allows easy switching between different CPU cores options. Here are some important points to 
remember: 

 All application host-files must be run on the host core. 

 The BLE subsystem (BLESS) interrupt must be assigned to the core where the controller runs. 

 All additional interrupts (SW2 and son.) used in the example must be assigned to the host core. 

Do the following to switch CPU Cores usage: 

1. In the BLE customizer General tab, select appropriate CPU core option. 

Figure 13. Select CPU Core 

 

2. Identify the CPU on which host files will run. In the workspace explorer panel, right-click Host Files, choose Properties. 
Set the Cores property corresponding to the CPU core chosen in step 1, as shown in Figure 14. 

 For Single core (Complete Component on CM0+) option – CM0+ 

 For Single core (Complete Component on CM4) option – CM4 

 For Dual core (Controller on CM0+, Host and Profiles on CM4) option – CM4 

http://www.cypress.com/
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Figure 14. Change Core Properties 

 

3. Assign BLE_bless_isr and other peripheral (button – SW2, timer(s), and so on) interrupts to the appropriate core in DWR > 
Interrupts tab: 

 For Single core (Complete Component on CM0+) option: BLE_bless_isr and peripheral interrupts on CM0+ 

 For Single core (Complete Component on CM4) option: BLE_bless_isr and peripheral interrupts on CM4 

 For Dual core (Controller on CM0+, Host and Profiles on CM4) option: BLE_bless_isr interrupt on CM0+, other 
peripheral interrupts on CM4 

Figure 15. Assign Interrupts 
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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.  

Related Documents 

Application Notes 

AN210781 
Getting Started with PSoC 6 MCU with 
Bluetooth Low Energy (BLE) Connectivity 

Describes PSoC 6 BLE, and how to build a basic code example. 

AN215656 PSoC 6 MCU Dual-CPU System Design Presents the theory and design considerations related to this code example. 

Software and Drivers 

CySmart – Bluetooth® LE Test and Debug Tool 
CySmart is a Bluetooth® LE host emulation tool for Windows PCs. The tool 
provides an easy-to-use Graphical User Interface (GUI) to enable the user to test 
and debug their Bluetooth LE peripheral applications. 

PSoC Creator Component Datasheets 

Bluetooth Low Energy (BLE_PDL) Component 
The Bluetooth Low Energy (BLE_PDL) Component provides a comprehensive 
GUI-based configuration window to facilitate designing applications requiring BLE 
connectivity. 

Device Documentation 

PSoC® 6 MCU: PSoC 63 with BLE. Datasheet. PSoC® 6 MCU: PSoC 63 with BLE Architecture Technical Reference Manual 

Development Kit (DVK) Documentation 

CY8CKIT-062-BLE PSoC 6 BLE Pioneer Kit 
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