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A CYPRESS CE217640 - BLE Phone Alert
e Client/Server with PSoC 6 MCU with BLE

-— EMBEDDED IN TOMORROW™

Connectivit

Objective

This code example demonstrates the current Ringer mode of the Phone Alert Server (a phone or CYS8CKIT-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:

m  Phone Alert Client
m  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-g2-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 Voop 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 Voop 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.
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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
¢ — 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 aterminal 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.

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

5. Open aterminal 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.
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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

Bluetooth Low Energy User LED Interface User Button Interface
Vdd Sw2
. Red KK o~ Sw2
BLE s Discomnect LED _\\\ "e EsT
o Scanning_LED Greenxre
9 Bluetog}!! 777777777 T VW Blu;!:i 7777 * The SW2 button is used to:
5.0 UE?LJ:EP ,,,,,,, Y/V/V/ S T - single-press: send Alert Status (AS)
The BLE component is configured to Notification
demonstrate operation of the Phone The red LED is used to indicate that the device is - double-press: send Ringer Setting (RS)
Alert Status Server device. disconnected. Notification
The green LED is used to indicate that the device - wake the device up from Hibernate
is scanning. mode
. - . - clear the bond list (press and hold
Debug Interface Lh:ozl:eec't_elij is used to indicate that the device the button during 4 seconds).
UART_DEB GlobalSignal
UART If VDDD < 2.7 volts (DWR->System), only e 9 :
interrupt| the red LED is used: oballoigng
BLINK - the device is scanning
OFF - the device is connected AllPortintl— L+ ]SW2_Int
Standard ON - the device is in Hibernate mode.
The UART is used for transmitting The interrupt configuration for SW2 button.
debug information.

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

Bluetooth Low Energy User LED Interface User Button Interface
vdd sw2
Di t LED Red =r sw2
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9 BIuetogHg Simulation LED Blue KK The SW2 button is used to:
e I ) B [ - VWA - control the Ringer setting and the
The BLE component is configured to Ringer state (Alert Status)
demonstrate operation of the Phone The red LED is used to indicate that the device is - wake the device up from Hibernate
Alert Status Client. disconnected. mode
- clear the bond list d hold
The green LED is used to indicate that the device t(;\z tguttoen doul:'in;4 (Srggzi:sr;‘ °

is advertising and also that the Ringer is active
(blinking) or Ringer Setting is "silent" (constantly

lighting)
Debug Interface i
- The blue LED is used to indicate the Vibrate state G?Igblaé?l%nlal
UART DEB is active (blinking) or Ringer setting is (el2El) Sl ks
= "normal" (constantly lighting) when the Ringer and
UART Vibrating states are passive. AllPortintl—L#]SW2_Int
interrupt}-
If VDDD < 2.7 volts (DWR->System), The interrupt configuration for SW2 button.
Standard only the red LED is used:
The UART is used for transmitting BLINK - the device is advertising
debug information. OFF - the device is connected

ON - the device is in Hibernate mode.

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

Development Kit
Pin Name Comment
CY8CKIT-062

\UART_DEB:rx\ | P5[0]
\UART_DEB:tx\ | P5[1]
\UART_DEB:rts\ | P5[2]
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Development Kit

Pin Name Comment

CY8CKIT-062
\UART_DEB:cts\ | P5[3]
Scanning_LED P1[1] The green color of the RGB LED
Disconnect_LED | PO[3] The red color of the RGB LED
Connected_LED | P11[1] The blue color of the RGB LED
SW2 PO[4]

Table 4. Pin Assignment of Phone Alert Status Server Project

Development Kit

Pin Name 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
PO[3] The red color of the RGB LED
Simulation_LED | P11[1]

SW2 PO[4]

Disconnect_LED

The blue color of the RGB LED

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

The BLE component is configured to demonstrate operation

Bluetooth Low BLE ; See the Parameter Settings for
Energy (BLE) of the Phone Alert Status Client. Phone Alert Client Project section
Digital Input SW2 This pin is used to generate interrupts when the user button [General tab]

Pin (SW2) is pressed.

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

program.

Sysint SW2_Int This Component is configured to extract interrupts from [Basic tab]
- GlobalSignal. DeepSleepCapable = true
GSRef GlobalSignal This Component is used to detect if any of the interrupt [Basic tab]
enabled pins triggered an interrupt. It is a separate resource Global signal name:
from the dedicated port interrupts, and it has the ability to HWCombined Port Interrupt
wake up the chip from deep-sleep mode (AllPortInt)
UART (SCB) UART_DEBUG This Component is used to print messages on a terminal Default

WWW.CYpress.com
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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 BLE The BLE component is configured to'demonstrate operation See the Parameter Settings for
Energy (BLE) of the Phone Alert Status Server device. Phone Alert Server Project section
Digital Input SW2 This pin is used to generate interrupts when the user button [General tab]

Pin (SW2) is pressed. Uncheck HW connection

Drive mode: Resistive Pull Up

Digital Output Disconnect_LED | These GPIOs are configured as firmware-controlled digital [General tab]
pin Advertising_LED | output pins that control LEDs. Uncheck HW connection
Connected_LED Drive mode: Strong Drive
Sysint SW2_Int This Component is configured to extract interrupts from [Basic tab]
- GlobalSignal. DeepSleepCapable = true
GSRef GlobalSignal This Component is used to detect if any of the interrupt [Basic tab]
enabled pins triggered an interrupt. It is a separate resource Global signal name:
from the dedicated port interrupts, and it has the ability to HWCombined Port Interrupt
wake up the chip from deep-sleep mode (AllPortlnt)
UART (SCB) UART_DEBUG This Component is used to print messages on a terminal Default
program.

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

F = |

Configure 'BLE' L X
Name: E

- General -~ GATT Settings | GAP Settings | L2CAP Settings | Link Layer Settings |~ Advanced | Buitin | 4 b

|5 Load configuration | Save configuration

©@ Complete BLE Protocol

Masxdimum number of BLE connections: |1 =

GAP role

Peripheral || Broadcaster

|:| Central |:| Observer

CPU core: [Dual core (Controller on CMO+, Host and Profiles on CM4) -

Over-The-Air bootloading with code sharing
(@ Disabled
{ ! Stack and Profile

( ) Profile only

) BLE Controller only (HCI over UART)
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Figure 4. GATT Settings

(-7 |fmeal

Configure 'BLE_PDL"

Name: BLE
General)/GAﬂ Settings ]/GAP Settings I/LZCAP Settings ]/Link Layer Settings ]/Ad\ranced ]/Built—in ] 4k

Server instances: 1 | Client instances: 1 Service: Phone Alert Status Service
G% Add Characteristic + % - - This service exposes the phone alert status when in a connection.
EF LLE| UuID: 180E

o Cliert

(8) Generic Access

Generic Attribute

REM Phone Alert Status Service
-4€ Alert Status

(D Client Characterstic Configu
! Ringer Setting
(D Client Characteristic Corfigu
€ Ringer Control Poirt

1 | T | 3

Aitibute MTU size [bytes): |23 =

Figure 5. GAP Settings

(2 el

Configure 'BLE_PDL'

Name: BLE
General ]/GA'I'I' Setﬁngs)/GAP Settings ]/LZCAP Settings ]/LinkLayer Settings ]/Advanoed ]/Built-in ] 1k

;Ea Add + # Device address
- General Public address {Company |D - Company assigned):  00ADS0-00000E
E‘ Pmi:i':;;‘;::f;’:;:;gs [ Silicon genersted "Company assigned” part of device address

You can use the user configuration section of the supervisory flash

Advertisement packet j/
to store the public device address for mass production.

! Scan response packet
- Security corfiguration 0

Device name: Phone Alert Handler

Appearance: [ Unknown -

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

16 2

Bond list size:

Co I ) o=
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Figure 6. GAP Settings: Advertisement Settings

Configure 'BLE_PDL' @

Name: BLE

General ]/GA'I'I' Setﬁngs)/GAP Settings ]/LZCAP Settings ]/LinkLayer Settings ]/Advanoed ]/Built-in ] 1k

o Add ~ X

Discovery mode: [ Limited — ]
-~ General » - —
£} Peripheral corfiguration 0 Advertising type: [Connectable undirected advertising v]
i Fitter policy: [Scan request: Any | Connect request: Any ']
Advertisement packet
- Scan response packet Advertising channel map: [Nl channels v]

Security corfiguration 0
Advertising interval

Fast advertising interval:

Minimum {ms): 20 =
Maximum {ms): 30 $
Timeout (s): 60 $

Slow advertising interval

Minimum {ms): 1000 =
Maximum (ms): 2500 2
Timeout (s): 120 z

-
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Figure 7. GAP Settings: Advertisement Packet

BLE PC % |[eE5a
Name: BLE
General | GATT Settings / GAP Settings | L2CAP Settings | Link Layer Settings | Advanced | Builtin 4
+Add' X | Advertisement data settings: Advertisement paclet:
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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
Configure 'BLE M

Name: E

- General | GATT Settings |~ GAP Settings |~ L2CAP Settings | Link Layer Settings |~ Advanced | Built-in | 4 b

|5 Load configuration .ﬂ Save configuration

@ Complete BLE Protocol

Maximum number of BLE connections: |1 =

GAP role

[] Peripheral [] Broadcaster

Central ["] Observer

CPU core: lDuaI core (Controller on CM0+, Host and Profiles on CM4) -

Over-The-Air bootloading with code sharing
©) Disabled
(C) Stack and Profile

) Profile only
() BLE Controller only (HCI over UART)

Figure 10. GATT Settings

Configure 'BLE_PDL’ (7 =
MName: ELE
W GAP Settings | L2CAP Settings |~ Link Layer Settings ~ Advanced |~ Builtin 4 b
Serverinstances:1 | Client instances: 0 Characteristic:  Alert Status
GG‘; Add Descriptor = % |5~ [d- The Alert Status characteristic defines the Status of alert.
By 5 |Ba O UUID: 2A3F
2@ GATT
5.0 Server MName Type Length Value
Generic Access [=}-Fields
Generic Attribute : .
Phone Alert Status Service e s ‘ulnh‘% |1
C - [0}: Ringer State Ringer State not active 2
» Client Characterstic Corfiguration [1]: Vibrate State ibrate State not active ™
Ringer Setting - - -
k - [2]: Display Alert Stat Display Alert Status not acti -
! Client Characterstic Corfiguration _[2] SR = SP2Y FOET SIERS notacive
Ringer Cortrol Poirt 71 Properties
- Read Mandatory
Notify Mandatory
[+ Permissi
Attibute MTU size (bytes)k: |23 :

C
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Figure 11. GAP Settings
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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:
m  Single core (Complete Component on CM0+) — only CMO+ will be used.
m  Single core (Complete Component on CM4) — only CM4 will be used.

m  Dual core (Controller on CM0+, Host and Profiles on CM4) — CMO+ and CM4 will be used: CMO+ 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:

m  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. Inthe BLE customizer General tab, select appropriate CPU core option.
Figure 13. Select CPU Core
Configure ‘BLE' ? X

Name: BLE

" General | GATT Settings |~ GAP Settings | L2CAP Settings |~ Link Layer Settings |~ Advanced | Bu 4 P
[ Load configuration [ Save configuration

® Complete BLE Protocol

Maxdimum number of BLE connections: 4 =

GAP role

Peripheral [] Broadcaster

[] Central [[] Observer

CPU core: | Dual core (Controller on CM0+, Host and Profies on CM4) V]

|Single core (Complete Component on CM0+)
Over-The-Al 5l core (Complete Component on CM4
(ORI = 1 Dual core (Controller on CMD+, Host and Profiles on CM4)

(O Stack and Profile
() Profile only

(O BLE Controller only (HCl over UART)

2. ldentify 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.

m  For Single core (Complete Component on CM0+) option — CMO+
m  For Single core (Complete Component on CM4) option — CM4
m  For Dual core (Controller on CMO+, Host and Profiles on CM4) option — CM4
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Figure 14. Change Core Properties
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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 CMO0+) 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 CMO+, Host and Profiles on CM4) option: BLE_bless_isr interrupt on CMO+, 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

Getting Started with PSoC 6 MCU with

AN210781 | gy etooth 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 is a Bluetooth® LE host emulation tool for Windows PCs. The tool
CySmart — Bluetooth® LE Test and Debug 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

The Bluetooth Low Energy (BLE_PDL) Component provides a comprehensive
Bluetooth Low Energy (BLE_PDL) Component 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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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
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Internet of Things cypress.com/iot Technical Support
Memory cypress.com/memory cypress.com/support
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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
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