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CYBLE-022001-00: CapSense Slider and LED

Objective

This example demonstrates how to use CYBLE-022001-00 BLE device as Peripheral device with custom profile
implementation.

Overview:

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

Central and GATT client device)..

Requirements:

Programming Language : C(GCC 4.8.4)

Associated Parts : CYBLE-022001-00

Required software : PSoC Creator 3.1 SP2, PSoC Programmer 3.22.3 , CySmart PC application, CySmart
Android app, CySmart iOS app

Required hardware : CYBCKIT-042-BLE Bluetooth® Low Energy (BLE) Pioneer Kit , CYBLE-022001-EVAL

Optional hardware : Android phone with BLE support, Apple device with BLE support

Project Description:

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

m Advertisement with timeout

m Connection with any Central device

m Two custom services in single profile

m Data transfer over BLE custom service using notifications, read, and write

m Low-power mode implementation for coin-cell operation

The BLE profile in this project consists of two BLE custom services: CapSense and RGB LED. The CapSense
service consists of one custom characteristic, termed as CapSense Slider. The CapSense slider characteristic is
used to send one byte data, ranging from 0 to 100, as notification to the GATT client device. This data is the
finger location read by the CapSense component on the five-segment slider (CSS1) present on the kit. This
characteristics supports notification, which allows the GATT server to send data to the connected client device
whenever new data is available.

The RGB LED service also consists of one custom characteristic, termed as RGB LED Control. This characteristic
supports two operations, read and write, through which the connected GATT client device can read data as well
as write a new value to the characteristic. This data has four byte values indicating red, green, blue, and intensity
values to control the onboard RGB LED.

These properties for the custom service/characteristics are configured in the BLE component under the Profiles
tab, as shown in Figure 1 below
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Figure 1. Attributes Configuration in BLE Component for custom services
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The project consists of the following files:

m main.c/.h

These files contain the main function, which is the entry point and execution of the firmware application. It also
contains function definition for initialization of the system and reading the CapSense slider data from the
CapSense component.

m BLEApplications.c/.h

These files contain all the macros and function definitions related to BLE communication and operation. It
contains the event callback function definition that is registered with the BLE component startup and used by the
component to send BLE-related events from the BLE stack to the application layer for processing. It contains a
method to send CapSense natifications to the GATT client device and process the Read and Write commands on
the RGB LED characteristic by the GATT client device. It updates the BLE Connection parameter, which is
important for low-power mode usage.

m HandleLowPower.c/.h

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

coin cell.

Figure 2 TopDesign for CapSense_Slider LED Project
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Hardware Connections

No specific hardware connections are required for this project because all connections are hardwired on the BLE

Pioneer Baseboard. Ensure that the module is placed on the baseboard correctly.
The pin assignment for this project is in CapSense_Slider_LED.cydwr in the Workspace Explorer, as shown in

Figure 3
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Figure 3. Pin Selection for CapSense Slider and LED Project

Alias MName Port Pin | Lock
. P4[0] CSD:c_mod, TCPWMO:line out, ] oa [ ]
Lzt HEREEETEESETIh SCBl:uart rts, SCBl:spi mosi £
- - . P4[1] C5D:c_sh_tank, TCEWMO:line_out_compl,
LinearSlider0_e0_LS | \CapSense:Sna[0]\ SCB1:uart cts, SCBl:spi miso * |31~
. . . P1[7] OR3:vplus alt, TCPWM3:line cut compl,
LinearSlider0)_el_ LS | \CapSense:Sna[1]\ SCBO:uart cts, BCBO:spi clk |25 |~
: . . P1[&] OR2:vplus alt, TCPWM3:line out, - -
LinearSlider0_e2_ LS | \CapSense:5ns[2]\ 5CBO:uart rts, 5CBO:spi select[0] 37
PO[5] LPCOMP:in n[l], TCPWMl:line out compl,
LinearSlider0_e3_ LS | \CapSense:Sn3[3]\ | SCBO:uart_tx, SCBO:i2c scl, * |57 |~
5CB0:spi miso
PO[4] LPCOMP:in_p[1], TCPWMl:line_out,
LinearSlider0_e4_ LS | \CapSense:5n3[4]\ | SCBO:uart_rx, SRSS:ext_clk, *|es |~
5CB0:i2c sda, SCBO:spi mosi
P3[7] SREMUX:pads[7], TCEWM3:line out compl,
B S T 5CBl:uart cts, SRSS:ext clk 1f M
P3[6] SREMUX:pads[6], TCPWM3:line out,
RGE_PRSm_Green T — |12 |~
P3[4] SAEMUX:pads[4], TCEWM2:line cut, - -
B i 2 SCBl:uart rx, SCBl:izc sda Lz
P3[5] SREMUX:pads[5], TCPWMZ:line out compl,
e 5CBl:uart tx, SCBL:iZc scl bl
Flow chart
Figure 4 shows the flow chart of the code implemented.
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Verify Output

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

CySmart Central Emulation Tool

To verify the CapSense and LED project using the CySmart Central Emulation Tool, follow these steps:
Note: Refer CySmart BLE Host Emulation tool to learn how to use the tool.

1. Connect the BLE Dongle to one of the USB ports on the PC.
2. Start the CySmart Central Emulation Tool on the PC by going to Start > All Programs > Cypress> CySmart
<version> > CySmart <version>. You will see a list of BLE Dongles connected to it.

If no BLE Dongle is found, click Refresh. Select the BLE Dongle and click Connect.

Figure 5 Connect to BLE Dongle

-

Select BLE Dongle Target @
=+ Supported targets Details
Cypress BLE Dongle (COM111) Manufacturer: Cypress Semiconductor
Unsupported targets Product: Cypress BLE Dongle
Fimmware version: 1.0.0.41

Hardware version:  1.0.0.0
Description:

Cypress BLE dongle

| Show al -

Refresh [ Commect || gose |

3. Place module on the BLE Pioneer Kit, depending on the project chosen.

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

5. Program the BLE Pioneer Kit with the CapSense and LED example project.

6. After programming successfully, press the user button (SW2) on the BLE Pioneer kit to start the advertisement.
Advertisement is indicated by a blinking red LED on the baseboard.

Note: The project has an advertisement timeout of 30 seconds after which it returns to Deep Sleep. Press SW2
again to restart the advertisement.

7. On the CySmart Central Emulation Tool, click Start Scan to see the list of available BLE peripheral devices.
8. Double-click the BLE Slider and LED device to connect, or click BLE Slider and LED and then

Click Connect.

Figure 6 Connect to BLE Slider and LED Peripheral
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File  Help
Iﬂqﬂeiect Dongle ® Configure Master Settings 5 Manage PSMs ﬁgisr_onnect

Master
Discovered deviees

(S Stop Scan| & Connect IE Add to Whitelist

# | Device Bluetooth Address | Address Type RS5I Adverisemert Type Connected

1 BLE Slider and LED 00:AD:50:16:00:21 Public -53dBm Connectable undirected

When connected, the CySmart Central Emulation Tool will display a message for the Update connection
parameters. Select Yes, as shown in Figure 7
Figure 7 Update Connection Parameter Option

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

o BLE Slider and LED
Peer device: [D0:AD:50:16:0D:21]

Minimum connection interval:  125.00ms
Mz<imum connection interval: 13750 ms
Connection latency: 0
Supervision timeout : 2000 ms

| Yes || Mo |

Note: If you select No, the project will still work. However, the current consumption will be higher due to faster
connection interval.
10. Click Discover All Attributes to find all attributes supported.
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Figure 8. Discover All Attributes
CySmart 1.0
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Handle JuUID UUID Descrption | Value Properties

11. Locate the attribute Client Characteristic Configuration descriptor (UUID 0x2902) under CapSense Slider
characteristic (UUID OxCAAZ2). Click Read Value to read the existing Client Characteristic Configuration
Descriptor (CCCD) value as shown in Figure 9.

Figure 9. Read CCCD for CapSense Slider Characteristic

File  Help
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E-Ba009  |02803 Characteristic Declaration 22:0A:00:05:2A Propetties Enabled B
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(000B | Q2502 Client Characteristic Configuration Read
(= Primary Service Declaration Write without response
5 BONC | B8 | Primary Service Declaration B5CA Vite =
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E - B0011 | 2800 | Frimary Service Declaration EB:CB
E Characteristic Declaration
= k0012 (2803 Characteristic Declaration 1A13:00:B1CB
- 20013 | BCEB1 1A
- (e0014 | 22902 Client Characteristic Corfiguration
- 0015 | (2901 Characteritic User Description o
Atibutes | L2CAP Channels |
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12. Modify the Value field of CCCD to '01:00' and click Write Value. This enables the notifications on the
CapSense Slider characteristic.

Figure 10. Write CCCD to Enable Notifications
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File  Help
' Select Dongle ®@ Configure Master Settings ¢ Manage PSMs ﬁ Disconnect
Iml CapSense Proximity [00:A0:50:17:12:31] |
Aftributes

Attibute Detals | Send Commands
@ Discover All Attributes Enable All Notifications @ Read All Characteristics ‘,. Pair | View: E = | Handle: &000F
Hande uuiD UUID Description Value Properties  “ | UUID 2902
E (0001 ‘M&DD ‘ Primary Service Declaration 00:18 (Generic Access) | —| UUID Description: - Client Characteristic Configuration
E Characteristic Declaration: Device Name Value
500002 |02803 | Characteristic Declarstion 0203.00:00:2A I oo | i
= (D003 | BbeZADD Device Name 02 i
[ Charactenstic Declaration: Appearance
=-B0004  |0Q803 | Characteristic Declarstion 020500012 Vite Vae|
- 0005 | Be2A01 Appearance 02 Properties Enabled 2
[} Characteristic Declaration: Peripheral Prefemed Connection Parameters Broadcast
S0000S  |B803 | Characteristic Declaration 020700042 Fond
o D007 | Be2AD4 Peripheral Prefemed Connection Parameters 02 Wite without resporise
[ Primary Service Declaration: Generic Attribute Wite E
EI 0008 ‘M“}DD ‘ Primary Service Declaration 01:18 (Generic Attribute) = Notfy
[ Charactenstic Declaration: Service Changed Indicate
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13. Swipe your finger on the CapSense slider on the BLE Pioneer kit, as shown in Figure 11 and see the
notification values in the CapSense Slider value field, as shown in Figure 12.

Figure 11. CapSense Slide

Y
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CYBCKIT-O4Z BLE PION

Figure 12. CapSense Slider Notification Received
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EF Primary Service Declaration
B (x000C 12800 | Primary Service Declaration |B5CA |
El Characteristic Declaration
E <0000 Q<2803 Characteristic Declaration 10:0E:00:A2.CA
- (e ODDE | eCAAZ 44 <10
- (oeD0OF | (c2502 Client Characteristic Configuration 01:00
- (o010 | G250 Characteristic User Description

14. To disable notifications, modify the Value field of the Client Characteristic Configuration descriptor to

'00:00" and click Write Value.

Figure 13. Disable Notifications
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E Characteristic Declaration Notify
EF- 000D (2803 Characteristic Declaration 10:0E:00:A2.CA Indicate
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15. Locate the RGB LED Control characteristic (UUID OxCBB1). Click Read Value to read the existing
4-byte onboard RGB LED color information, as shown in Figure 14.
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F_igure 14. Read RGB LED Control Characteristic Value
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16. Modify the four bytes of data in the Value field and click Write Value. You will see the corresponding change

in the color and intensity of the RGB LED on the BLE Pioneer kit, as shown in Figure 15. The RGB LED will be on
for 3 seconds before switching off to conserve power.
Note: If the BLE Pioneer kit is powered from a coin cell and not the USB Vbus, then the color mixing and intensity
will vary. This is because the coin cell provides a lower driving voltage for RGB LEDs.

Figure 15. Write RGB LED Control Characteristic Value
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ﬂ' Select Dongle ®g Configure Master Settings 5§ Manage PSMs e Disconnect
IMI BLE Slider and LED [D0:A0:50:16:0D:21] |
Mibutes Attribute Details | Send Commands
@ Discover All Attributes Enable All Notifications @ Read All Characteristics Q. Pair View: E = | Handle: 0013
Handle uuiD UUID Description Value Properties “ | uuio: CEB1
[=}- Characteristic Declaration: Peripheral Prefemed Connection Parameters ULID Descption
500006 |Gx203  |Charactsristic Decirstion 0207:00:042A Vabe:
= 0007 | (c2AD4 Peripheral Prefemed Connection Parameters 02 IMI 0
[ Primary Service Declaration: Generic Attribute L
£ 0000 oca00 | Pimay Sence Dectration 0118 (Generc Atibtz)
(=} Characteristic Declaration: Service Changed ¥ i
= 00009 |(x2803 Characteristic Declaration 22:0A:00:05:24 Properties Enabled |«
- [eD00A | (e 2ADS Service Changed 22 Broadeast
= (000 | Q2902 Client Characteristic Configuration Read
- Primary Service Declaration Write without response
E 000C |MBDD | Frimary Service Declaration B5:CA Wite E
[} Characteristic Declaration Notfy
= 00000 |(x2803 Characteristic Declaration 10:0E:D0:AZCA Indicate
~ BeDOOE | BCAAZ FF Q10 £ | Authenticated signed wrtes
- [D00F | (22302 Client Characteristic Corfiguration 01:00 Extended properties 8
- (0010 | Bc2901 Characteristic User Description
[} Primary Service Declaration
ERYE oca00 | Pimay Sence Dectration B3CH
[} Characteristic Declaration
Characteristic Declaration 1A:13:00:B1:CB
- (0014 | 2902 Client Characteristic Configuration
= (0015 | Be2901 Characteristic User Description ‘T
Attibutes | L2CAP Channels |
Figure 16. RGB LED Control
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17. To disconnect from the device, click Disconnect, as shown in Figure 17

Figure 17 Disconnect from the Device
E CySmart1.0

FEile Help
8' Select Dongle @& Configure Master Settings € Manage PSMs e Disconnect
| Master | CapSense Proximity [00:A0:50:17:12:31] |

Attributes
@ Discowver All Attributes n Enable All Notifications E Read All Characteristics g’ Pair
Handle UuiD UUID Description Value
E1- 0x0001 | ex2800 | Primary Service Declaration 00:18 (Generic A
- Characteristic Declaration: Device Name
. B 0x0002 <2803 Characteristic Declaration 02:03:00:00:2A
‘.. (<0003 | Bx2A00 Device Name

18. To connect to this Peripheral again, restart advertising by pressing the user button (SW2) on the
BLE Pioneer Kit. Advertising is indicated by the blinking red LED.

CySmart Mobile Application

To verify the CapSense and LED project using the CySmart mobile application, follow these steps:
1. Connect the CYBLE-022001-EVAL board on the J10 and J11 headers on the BLE Pioneer Kit.
2. Connect the BLE Pioneer Kit into the PC using the J13 USB connector.
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3. Program the kit with the CapSense and LED example projects.

4. Press the user button (SW2) on the BLE Pioneer Kit to start the advertisement. This is indicated by the blinking
red LED on the BLE Pioneer Kit.

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

6. After Bluetooth is enabled, the CySmart mobile application will automatically search for available

Peripherals and list them. Select the BLE Slider and LED Peripheral as shown in Figure 18.

Figure 18. BLE Slider and LED Peripheral
eeeec Airtel 1:02 am v L .

Home =

7. When connected, the CySmart mobile application will list the supported profiles by the Peripherals.
Scroll and select the CapSense icon, as shown in Figure 19.
Figure 19. CapSense Service Page
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iPod 5:50 PM @ ¥ 3 -

Profile

8. Swipe your finger on the CapSense slider on the BLE Pioneer Kit and see a similar response on
The CapSense page in the CySmart application Figure 20.

Fiue20. CapSense Slider
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9. Press the back button to return to the service selection page. Scroll and tap on the RGB LED service.
10. On the RGB LED service page, swipe over the color gamut to see a similar color response on the BLE
Pioneer Kit RGB LED. The slider below the color gamut controls the intensity of the RGB LED color. The RGB

LED will be on for 3 seconds before switching off. This is done to conserve power.

Figure 21 RGB LED Control with CySmart mobile application

WWW.Cypress.com

15


http://www.cypress.com/

£ CYPRESS

PERFORM

CYBLE-022001-00: CapSense Slider and LED

No Service 4:44 pm iPm

RGB LED
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11. To disconnect from the BLE Pioneer Kit, return to the CySmart mobile application home screen by pressing

the back button.
12. To reconnect to the peripheral, press the user button (SW2) on the BLE Pioneer Kit again and then scan for

devices using CySmart mobile application.
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