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wa CYPRESS CE223508 — PSoC 6 MCU Implementing

- EMBEDDED IN TOMORROW™

BLE Multi-connection (4 Slaves)

Objective

This example demonstrates the implementation of multi-slave functionality of the PSoC® 6 MCU with BLE Connectivity (PSoC 6
BLE) device.

Overview
This code example implements Bluetooth Low Energy (BLE) multi-slave functionality that consists of the following:

Device Information Service

Health Thermometer Service

Custom service for RGB LED with color and intensity control
128-bit long characteristic read write custom service

A custom notification service

This code example also shows the connectivity between the PSoC 6 BLE, acting as a Peripheral and GATT Server, and four
BLE enabled devices (a personal computer running the CySmart BLE Host Emulation tool or a mobile device running the
CySmart mobile application) acting as a Central and GATT Client.

This code example assumes that you are familiar with the PSoC 6 MCU with BLE Connectivity 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 ftraining 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. For
the non-RTOS version of this code example see CE222004.

Requirements
Tool: PSoC Creator 4.2; Peripheral Driver Library (PDL) 3.0.3

Programming Language: C (Arm® GCC 5.4.2016-¢g2-update)
Associated Parts: All PSoC 6 MCU BLE devices with dual core 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.

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.

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

2. 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.

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

a. Press the reset switch on CY8CKIT-062-BLE to start the BLE advertisement. The advertisement LED (LED8) will start
blinking to indicate that the BLE advertisement has started.
Turn on Bluetooth on your Android or iOS device. Launch the CySmart app.

c. 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 1. Select your device to establish a BLE connection.

Figure 1. Device Selection
BLE Devices Q, h =

Pull down to refresh...

PSoC 6 MCU with BLE SSSS RSSI
No Services -36 dBm

d. To connect another device (mobile or PC), repeat steps b and c. Up to four Central devices can be connected to the
PSoC 6 BLE device.
e. On one or more of the connected devices, select the Device Information profile to get the manufacturer, vendor, or
both information about the device, as Figure 2 shows.
Figure 2. Locating Device Information Using CySmart Mobile Application

< Services t = < Device Information (U] =

Manufacturer Name

Cypress Semiconductor Corporation

Model Number
PSoC 6 MCU with BLE

Serial Number
Device Information

Health Thq P
Hardware Revision

CY8CKIT-062-BLE PSoC 6 BLE Pioneer Kit

Device Information

Firmware Revision
v1.0

Software Revision

System ID

Regulatory Certification Data List

PnP ID

f.  Select the Health Thermometer profile to get the temperature information as shown in Figure 3.
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Figure 3. Locating and Using Heath Thermometer Service Using CySmart Application

< Services 4 Health Thermometer m =

Health Thermometer

Health Thermometer

J 27.62 c

Sensor Location

Finger

. A |

g. Selectthe RGB LED profile to change the color of the RGB LED (LEDS5) present in the kit as shown in Figure 4.
Figure 4. Locating and Using RGB LED Service Using CySmart Application

{  Services { RGBLED ul

RGB LED

rmometer

1 RGB LED

\rmometer

P N

Red Oxca

Green 0xfd
Blue 0xff
Intensity 0x80

h. Custom Service and Custom Notification Service can be accessed through the GattDB profile. The service can be
identified using its Universally Unique Identifier (UUID).

i. Locate the Custom Service characteristic (UUID 8B017E97-0C06-4A3B-958A-6AC699A09D5A). Using this service, a
GAP Central device can read or write 128-bit data. You can get the UUID as Figure 5 shows.
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Figure 5. Locating UUID

Configure 'BLE_PDL' M
Name: BLE
__G_e_rjgfiil GATT Settingsl GAP Settings |© L2CAP Settings | i.lnk Layer Settings | Advanced §UI|t1ﬂ <I _l>
Server instances: 1 | Client instances: 0 Sonice.  Cikthet Sectice
o Add Characteristic -+ X |5~ - UUID: 8B017E97-0C06-4A3B-956AGACE9SA0SDEA | (12852 v [ Generate UUID |
o & 8 5 EE Hf:—? Service type \ .
B ST © Primary

=-4R) Server
) Secondary

Included services: |
|[=] Custom Notification

) Device Information |[”’] Device Infomation
[#-4S) Health Thermometer |[C] Heatth Themometer

-4S) RGBLED |1 RaB LED

Atribute MTU size (pytes): 23

Lo s | T |

j- Locate the Custom Notification Service characteristic (UUID 4A8AA88D-C98C-411C-852E-DB06351DAF56). This
service is used to notify the GAP central device that last modified any of the characteristics. The data payload contains
two bytes of information.

XXYY > XX device id. (0 > Default, 1 to 4)
- YY characteristics (0 > Default, 1 - Custom Service, 2 > RGB LED)

4. 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. Right-click the BLE Component and select Launch CySmart to launch the CySmart Host Emulation Tool. Alternatively,
navigate to Start > Programs > Cypress and click CySmart to launch the tool.

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 6.

Figure 6. CySmart BLE Dongle Selection

3 Blugtont
=L & Cut Cirl+X
53 Copy Ctrl+C _ .
= Select BLE Dongle Target ﬂ
X Delete Del |EFSupported targets | Details
Select All Ctrl+A CySmart BLE 4.2 USE Dongle (COM23) Manufacturer: Cypress Semiconductor
Zoom " Unsupported targets Froduct: (I::)‘,O'Snzl‘aerl BLE 42 USB
Shape 3 Fimware version 12232
Select 4 Hardware version:  2.0.0.0
Configure... # Description:

CySmart BLE dongle
Open PDL Documentation...

k= Launch CySmart |

Disable
j“ Open Datasheet ... [Shnw all -
Find Code BExample ... Refrach

Open Component Web Page

Generate Macro

Note: If the dongle firmware is outdated, you will be alerted with an appropriate message. You must upgrade the firmware before
you can complete this step. Follow the instructions in the window to update the dongle firmware.
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c. Select Configure Master Settings and then click Restore Defaults, as Figure 7 shows. Then, click OK.

Figure 7. CySmart Master Settings Configuration

F b
i CySmart 1.2 [EEREERT

File Tools Help

' Select Dongle I% Configure Master Settings Ifj&' Manage PSMs ) Disconnect

~
Master Configuration M
=R S_ettings E Device ]
(=) Master Configuration Device 10 Capabilties Keyboard and Display
- Device El Lecal Bluetooth Device Address
- Scan Parameters Public Address OxD0AD501A8765
- Connection Para Random Address Type  Static Random
- Security Paramel Random Address xC04929199580
- Keys ldentity address Public
- Secure Connecti
- Privacy 1.2
- Data Length By
- Others
Device 10 Capabilities
Local device |0 capabilities =
< [l 3
[TZ. TO.UJ3. 7= 1] . TS Z 120 [

[12:10:05:741] : Command Complete’ evert received

| »

[12:10:05:741]:  Status: BLE_STATUS_OK 4

d. Press the reset switch on the Pioneer Kit to start the BLE advertisement if no device is connected or if the device is in
Hibernate mode (red LED (LED9) is ON). Otherwise, skip this step.

e. On the CySmart Host Emulation Tool, click Start Scan. Your device name (configured as ‘PSoC 6 MCU with BLE
SSSS’) should appear in the Discovered devices list, as Figure 8 shows. Select the device and click Connect to
establish a BLE connection between the CySmart Host Emulation Tool and your device.

Figure 8. CySmart Device Discovery and Connection

f B CySmart 1.2 B CySmart 1.2
File Tools Help File Tools Help
ﬂ' Select Dongle ®g Configure Mast 9 Select Dongle ®® Configure Master Settings %€ Manage PSMs £} Disconne
Master ~ I M-‘
‘ Connect E3 Add Q Stop Scan 3 Add to Whitelist :L Update Firmware
# Device Bluete # Device Bluetooth Address  Address Type RSS| Advertis

f.  Once connected, switch to the PSoC 6 MCU with BLE SSSS device tab and click Discover all Attributes on your
design from the CySmart Host Emulation Tool, as shown in Figure 9.

WWW.Cypress.com
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Figure 9. CySmart Attribute Discovery

= crz |

File Tools Help
ﬁ' Select Dongle @@ Configure Master Settings $¥ Manage PSMs 0 Disconnect

| Master! PSoC 6 MCU with BLE SSSS [00:A0:50:00:00:00}

k’Discov'erAll Attributes | ® Pair | View: [Simple - |3 B
Handle UuID UUID Description  Value

B4

g. Locate the RGB LED control characteristic (UUID 0x0003CBB1-0000-1000-8000-00805F9B0131). Click Read Value
to read the existing 4-byte onboard RGB LED color information, as shown in Figure 10. The four bytes indicate red,
green, blue, and the overall intensity, respectively. Modify the four bytes of data in the Value field to FF:00:00:FF and
click Write Value. You will see the corresponding change in the color (Red) and intensity (full intensity) of the RGB
LED on the Pioneer Board.

Figure 10. Locating RGB LED Characteristics

= w12 B
File Tools Help

€3 Select Dongle ®@ Configure Master Settings $¢ Manage PSMs &) Disconnect
[ Master| PSoC 6 MCU wih BLE SSSS {00:A0:50:00:00:00] |

Atributes Attribute Details | Send C d:
@DiscwerAllAttributes View: | Category - E 5| Handle: 00034 -
Handle uuiD - UuID: (0002CBB100001000800000805FSB0131 i
E}- Characteristic Declaration: Measurement Interval U1 eactptiond
= (x002E (x2803 ek
 O002F | 02A2 [0:00:00:00 -
- (k0030 | (2902 - |=
- 0031 | k<2306 1
S 3 | Read Value ] [ Wite Value ~ |
- 10032 | 2800 Prapaitias Enabled 2
£} Characteristic Dedlaration Broadcast
B (x0033 x2803 Read
(<0034 0D03CBR100001000800000805F9B0131 | il (FTRNENea e
- 00035 | 02902 5‘ Wite E
- 00036 | 02901 = | [Ny
< T — ' -
Attributes | L2CAP Channels | Connection Details |

o
{l] Clear Log hgd Save Log

- R —

h. Locate the custom service control characteristic (UUID: 8B017E97-0C06-4A3B-958A-6AC699A09D5A). Click Read
Value to read the 128-bit data from the GATT database. Click Write Value to write new data into the GATT database.
i. Locate the custom natification characteristic (UUID: 4A8AA88D-C98C-411C-852E-DB06351DAF56) as shown in

Figure 11. This service notifies whenever any connected device modifies any data in GATT database. See step 3-j
above for information about payload.
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j.  Ifthe device is in Hibernate mode, press the switch SW2 to restart advertisement.

Figure 11. Locating Custom Notification Characteristics

B CySmart 1.2

[

File Tools Help

Master| PSoC 6 MCU with BLE SSSS [00:A0:50:00:00:00] |
Agtributes

[z} Primary Service Declaration =

9' Select Dongle ®@ Configure Master Settings $¢ Manage PSMs ﬁ Disconnect

Attribute Details | Send Commands

(® Discover All Attributes View: |Category | B @ 5| wup 093C07828DASACD6IEBBIS236E1736CT  ~
Handle uuiD “ | UUID Description
o 0
- x0012 | 315549528D0F 4 1EGAA1887141E287FE
.- [x0013 | FBA35A20ABCB485ABE34D681C 75 105DF

Write Value! Y| =

-1 Primary Service Declaration: Device Information

= 00018 | ee2e00
< 1 R

Attributes | L2CAP Channels | Connection Details |
Log
@ Clear Leg H Save Log

| 500014 | 22800 ]
=} Characternistic Declaration Properties Enabled =
- 00015 | 02803 [l | |Broadeast
0 Read

Write without response

Write

m

Notify

5. Use the UART debug port to view verbose messages:
a. The code example ships with the UART debug port disabled. To enable it, set the macro UART DEBUG ENABLE in
uart_debug.h to TRUE and rebuild the code.

b. Use a serial terminal application and connect to the KitProg2 USB-UART COM port. Configure the application to
access the COM port at 115200 bps baud rate.

c. Program the board. The debug messages will appear in the terminal window as shown in Figure 12.
Figure 12. Debug Messages on COM Port

¥YI COM31 - Tera Term VT

File Edit Setup Control Window Help

E223588 — PSoC 6 MCU Implementing BLE Multi-connection (4-slaves) -l

jbouccess
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Stack on
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itdown complete
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Design and Implementation

The PSoC 6 MCU device is a BLE GATT Server. It can connect to as many as four GAP Central devices, as shown in
Figure 13. All connected GAP Central devices can access the GATT database.

Figure 13. Service Relationship

GATT Database

Central Device |

| RGB LED |

Central Device |

| Heath Thermometer Service |

| 128-hit read write Custom Service | Central Device |

| Custom Notification Service |

333

Central Device |

| Device Information Service |

CYB8CKIT-062-BLE USB-BLE.DongIeT or
PSoC 6 BLE Pioneer Kit BLE Mobile Device

This code example features the following:

m  BLE connectivity:
o Advertisement and connection with four central devices
o Five services (RGB LED, Health Thermometer Service, Device Information, read write 128-bit long Custom Service,
and Custom Notification Service)
o Data transfer over BLE using notifications, read, and write
RGB LED color and intensity control using configurable digital blocks of PSoC 6 MCU.
ADC scans two differential channels and averages multiple samples without the need for CPU intervention for accurate
temperature measurement from a thermistor circuit.
Device information service gives the manufacturer, vendor, or both information about the device.
Custom service is used to transfer 128-bit data.
Custom noatification is used to send a notification to all connected devices about any changes. It sends two-byte data, the
first is to notify the device that modified the data and the second byte is to notify the characteristic data that has been
modified.
Low-power operation using the Deep Sleep mode with MCWDT and GPIO interrupts.
The kit orange (LED8) and red (LED9) LEDs are used to show the status:
o If the device is in Hibernate mode the red LED will be ON.
o If BLE is advertising, the orange LED will blink.

Figure 14 to Figure 18 show the TopDesign schematic of this code example.
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Figure 14. TopDesign Schematic: BLE and GPIO

The BLE component is configured to demonstrate PO—‘.‘ is the hibernat'e wake up pin 1 and is
operation of Multi-Slave. configured to be active low.

P6_VDD

] Hibernate_ Wakeup_SW
BLE sSw_2

A%

BLE

€3 Bluetooth’

5.0 SMART

A%

Vss

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

P6_Vdd P6_Vdd
. LED9 KK | . LED8 KK |
Pin_LED_Red | Pin_LED_Orange |
e A e | BVVSs
Red LED glows when device is in hibernate mode Orange LED will toggle if BLE is advertising.

Figure 15. TopDesign Schematic: UART

UART is used to transmit debug information. The UART debug can be enabled by right clicking the component
and selecting "enable". See uart_debug.h file for additional steps.
Note: Enabling UART debug reduces performance and power efficiency

Set up the serial port terminal emulator
DEBUG_UART

with these settings:
UART Baudrate  : 115200
Data size : 8-bit
Parity : None
Standard Stop . 1-bit

Flow Control : None

WWW.CYpress.com Document No. 002-23508 Rev.*A 9


http://www.cypress.com/

& CYPRESS

> FEMBEDDED IN TOMORROW™ PSoC 6 MCU Implementing BLE Multi-connection (4 Slaves)

Figure 16. TopDesign Schematic: ADC and GPIO for Thermometer

ADC measures voltages across the thermistor and the reference resistor. ADC count values are then
used to calculate the ambient temperature

This pin supplies voltage to the Thermistor circuit

and also provides an analog path to ADC
THER_VDD

Pins

frowok

LT

Reference resistor of 10Kohm

(Populated on the ™ ADC
CY8CKIT-028-EPD shield) 557 Scan_ADC
sdone |1
eos [£]

THER OUT 1,
=T

| <
THER_OUT 2 | 1
=T

vdda

ADC configured to have two
differential input channels with
Vdda as the reference

Thermistor - NCP18XH103F03RB
(Populated on the
CYB8CKIT-028-EPD shield)

©

Thermistor
NCP18XH103F0O3RB

THER_GND
Pins
fot

\Ti

This pin provides ground to the Thermistor circuit
and also provides an analog path to ADC

Figure 17. TopDesign Schematic: PWMs and GPIOs

Three TCPWM components operating in Pseudo Random PWM mode
are used to drive the RGB LED. The Pseudo Random PWM signal
density is modified to display the required color and intensity

PWM_Red P6.vdd

PWM

RGBLED | ¥

[
14

ry ¥

o [¢] o

[

compare (1

pwm =] .
ol P RGBRed .. |

Clock_Red[ ——->clock

2MHz interrupt |+

PWM_Green
PWM

compare (1

i

pwm
pwm_n

— Pin_RGB_Green
=T

Clock_Green[ ——{>clock
2MHz interrupt =1

PWM_Blue
PWM

compare (=1

pwm (£
pwm_n

o Pin_RGB_Blue

Clock_Blue[ |——{>clock

2MHz interrupt})
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Figure 18. TopDesign Schematic: MCWDT

The MCWDT CounterQ is configured provide timing and wake up events to Tickless Idle mode

MCWDT
MCWDT

interrupt isr MCWDT

The code example consists of the following files:

FreeRTOSConfig.h contains the FreeRTOS settings and configuration. Non-default settings are explained with in-line
comments.

main_cmOp.c contains functions that start the BLE controller, enable the CM4 core, enable UART Component, and BLE
stack events

main_cm4.c contains the main function, which is the entry point and execution of the firmware application. The main function
sets up user tasks and then starts the RTOS scheduler.

ble_task.c/.h contain the task and associated functions that handle BLE communication and operation.
ble_custom_service_config.h contains the macros and datatypes used for the three custom BLE services.
rgb_led_task.c/.h contain the task that initialize and control the RGB LED and intensity.
status_led_task.c/h — contain the task that controls status LED indications.

uart_debug.c/h contain the task and functions that enable UART based debug message printing.
temperature_task.c/h contain functions that measure ambient temperature.

tickless_idle.c/h contains functions and RTOS hooks used for Tickless idle mode.

WWW.CYpress.com Document No. 002-23508 Rev.*A 11
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Figure 19 shows the firmware flow of this code example.

Figure 19. RTOS Firmware Flow

PROCESS_TEMP

START_SCAN

ENABLE_SCAN,
DISABLE_SCAN,
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Task_Temperature temperatureCommandQ

ENABLE_SCAN,
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SEND_NOTIFICATION,
STOP_BLE

SEND_TEMP_INDICATION, temperature data PROCESS_BLE_EVENTS,
HANDLE_GPIO_INTERRUPT,
SEND_TEMP_INDICATION, temperature data 20

SEND_NOTIFICATION,

----------------------------------- PROCESS_BLE_EVENTS | STOP_BLE
i ISRE_>| bleCommandDataQ |

HANDLE_GPIO_INTERRUPT

GPIO ISR

\S
e M®
o\ rgb_led_data_t

rgb_led_data_t

Task_Rgbled rgbledDataQ

Red & Orange
LED_NO_CHANGE,
LED_TURN_OFF,

LED_TOGGLE_EN,

LED_BLINK_ONCE

LED_TIMER_EXPIRED

I statusLedDataQ

A

Task_StatusLed PYr—

LED_NO_CHANGE,
LED_TURN_OFF,
LED_TOGGLE_EN,
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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
Energy (BLE)

BLE

The BLE Component is configured to act as four Peripherals
and GATT Servers.

See the Parameter
Settings section

Digital Input Pin

Hibernate_Wakeup_SW

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

[General tab]

Uncheck HW
connection

Drive mode: Resistive
Pull Up

These GPIOs connect the thermistor circuit output to the ADC

PWMPR_Green

Analog Pin THER_OUT_1, ) Default
THER_OUT 2 input.
Analog and Digital THER_VDD These GPIOs provide power to the thermistor circuit and [General tab]
; rovides an analog path to the ADC.
Output Pin P 9p Check Analog
Check Digital Output
Uncheck HW
connection
Initial drive state: High
Analog and Digital THER GND These GPIOs provide ground to the thermistor circuit and [General tab]
; - rovides an analog path to the ADC.
Output Pin p 9p Check Analog
Check Digital Output
Uncheck HW
connection
Initial drive state: Low
Digital Output pin Pin_LED_Red These GPIOs are configured as firmware-controlled digital [General tab]
Pin_LED_Orange output pins that control LEDs.
Uncheck HW
Pin_RGB_Red connection
Pin_RGB_Blue Drive mode: Strong
Pin_RGB_Green Drive
TCPWM PWMPR_Red These PWMs are used to control the brightness of the LEDs. [General tab]
PWMPR_Blue

PWM Mode: PWM
Pseudo Random

The ADC measures the voltages across a thermistor and a

program.

Scanning SAR ADC | ADC - . ; . ) See the Parameter
series reference resistor using two differential channels. Settings section
MCWDT MCWDT The MCWDT Counter0 is configured provide timing and wake | gee the Parameter
up events to Tickless Idle mode. Settings section
Sysint MCWDT isr This Component is configured to extract interrupts from Default
~ MCWDT.
UART (SCB) DEBUG_UART This Component is used to print messages on a terminal Default

For information on the hardware resources used by a Component, see the respective Component datasheet.
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Parameter Settings
For more information on Component configuration options, see the respective Component datasheets. Figure 20 through

Figure 25 show the modified settings for the BLE Component.
Figure 20. BLE: Protocol Configuration

F

MName: BLE

_VGeneraI I/GATI' Settings ]/GAP Settings I/LZCAP Settings ]/Link Layer Settings ]/nd\ranced }/Built-in ] 4 b

[5 Load configuration [ Save configuration

@ Complete BLE Protocol

Maximum number of BLE connections: |-I E"I

GAP role
Peripheral Broadcaster
Central Observer
| cPU core: [Dual core (Cortraller on CMO+, Host and Profies on CH4) -

() BLE Controller anly (HCI over UART)

T [ ==

Figure 21. BLE: Adding Profiles

F ™

MName: BLE

General}[GA'lT Settings rGAP Settings ]/LZCAP Settings ]/Link Layer Settings ]/Advanced ]/Built-in ] qp

Serverinstances: 1 | Client instances: 0
o Add Profile = X |5~ [~
e s2@IwE

=@ il

) Generic Access
) Generic Attribute
J Custom Service
) Custom Motification

) Device Information

) Health Thermometer
[-(5) RGB LED

Attribute MTU size bytes). |23 EI O o | -

Co o
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Figure 22. BLE: Device Configuration

Name: BLE

_ General | GATT Settings |~ GAP Settings || L2CAP Settings | Link Layer Settings | Advanced | Buitin |4 ¥

o4p Add v X | Device address

[ General ] Public address (Company 1D - Company assigned): D0AD50-0000KK
+- Peripheral configuration 0 - = " =

: RS [¥] Silicon generated "Company assigned” part of device address

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

| Device name: PSoC 6 MCU with BLE 5555

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

-

Name: BLE

“General | GATT Settings |~ GAP Settings | L2cAP Settings | Link Layer Settings | Advanced | Builtn |

Discovery mode:

Advertising type:

Filter policy:

Advertising channel map:

Advertising interval

Fast advertising interval:
Minimum (ms):
Madmum (ns):
Timeout (s):
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Figure 24. BLE: Advertisement Packet Settings

Name:

_ General | GATT Settings |~ GAP Settings | L2CAP Settings | Link Layer Settings | Advanced | Buitin |

o4 Add v X | Adverti Advertisement packet:
D. Inde

~ General | GATT Settings | GAP Settings | L2CAP Settings |  Link Layer Settings | Advanced |  Builtin |

*Add X | Scan response data settings: Scan response packet:

MCWDT Counter 0 is configured to generate an interrupt every 250 ms as shown in Figure 26. Also, note that only Counter 0 is
enabled.
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Figure 26. MCWDT Component Configuration

-
Configure 'MCWDT'

A=)

| Name MCWDT I
S Generall’ Built-in

B Cascade

Cascade COCL |[C] fl)
Cascade C1C2 [0 fix)
| = Counterd
Enable counter fix)
Match 65535 fl)
Mode Interrupt > || fix
Clear on Match | Clear on match v || fid
Counterl
Counter2 |§|

Freq (Hz): 0.00
Period (day): 1.55

C1 (16-bit)

Freg (Hz): 0.49
Period (s). 2.05

The interrupts are OR'd together to a single interrupt

All counters are clocked by either LFCLK (nominal 32 kHz) or by a cascaded counter

Freq (Hz): 0.49
Period (s): 2.05

Figure 27 shows the Component settings for ADC.

Figure 27. ADC Component Settings

-
MName: ADC
Configd |© Common |~ Builtin q
Timing Sample Mode Tl
Achieved:  Available rates: @ Continuous
Free-un scan rate (SPS): 18035PS  1.808to 1,808 SPS OETT|
_gla shot
ADC clock rate: 16.667 MHz  1.7t0 18 MHz ]
Scan duration: 553.097 us [Z] Use soc terminal
Input Range
ref select Vdda - || 3.300V 12bit code range:  Volt range
[ iref bypass Dif.:  x800to B7FF Vin-Vief to Vin+Vref
Vnegfor S/E S/E BDDto DFFF  Dto 2°Vief
Result Data Format Intermupt Limits
Diff. result format: Compare made: [H&wh < Low '] =
/e o Low e i b
ISampIes averaged: [256 _I Diff. value (v):  0.83V 330V
S/Ewvalue (V) 083V 550V
Averaging mode: Dif.ava (V) 083V 330V
S/Eava (V): 083v 550V
Channels
Number of channels:
Minimum acq. Achieved acq. Limit Sat.
Ch. En Input modz Avg time {ns) time {ns) intemupt intemupt
Differertial - 167.00 180 = [
1 Dfferential - 167.00 180 B ] i
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Table 2 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.

Table 2. DWR Pin Assignment Table

Instance Name Pin
Hibernate_Wakeup_SW | PO[4]
Pin_LED_Orange P1[5]
Pin_LED_Red P13[7]
Pin_RGB_Blue P11[1]
Pin_RGB_Green P1[1]
Pin_RGB_Red PO[3]
THER_GND P10[3]
THER_VDD P10[0]
THER_OUT _1 P10[2]
THER_OUT 2 P10[1]
UART_DEBUG:rx P5[0]
UART_DEBUG:tx P5[1]

Figure 28 shows the interrupt configuration for the project.

Figure 28. System Interrupt Configuration

" CE223508_...RTOS.cydwr |

Interrupt | ARM CMO+ » ARM CMO+ ARM CMO+ | ARMCM4  ARMCM4
Instance Mame Murnber Enable Priority (1 - 3) | Vector (3 - 29) Enable Priority (0 - 7)
ADC_IRQ 138 ] -- -- 7
BLE_bless_isr 24 3 3 [ --
DEBUG_UART_SCB_IRQ 46 ] -- -- 7
MCWDT_isr 19 O -- -- 7
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