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Copyrights

© 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, unmodified) 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.

CySmart and PRoC are trademarks of Cypress Semiconductor Corporation.
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1. Introduction
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CyBluetool is a GUI tool for testing and debugging Cypress Bluetooth devices (CYW920719Q40EVB-01,
CYW920735Q60EVB-01, and CYW920706WCDEVAL Evaluation Kits). CyBluetool connects to Bluetooth devices at the Host
Controller Interface (HCI) protocol layer; this tool currently supports HCI UART and HCI USB transport interfaces. The tool
allows you to send Bluetooth (BT) HCI commands and receive BT HCI events from the BT controller of connected devices.

CyBluetool is supported on 64-bit Windows 7 and higher. Windows 10 (64-bit) is recommended.

Figure 1-1. CyBluetool

G_:' CyBluetool

File Tools Help
Select device
COM5

Filter | Expand all Collapse all

Command Name

0: Vendor-specific Commands

7.1: Link Control Commands

7.2: Link Policy Commands

7.3: Host Controller & Baseband Commands
7.4: Informational Parameters

17.5: Status Parameters

7.6: Testing Commands

7.8: LE Controller Commands

HCI Throughput Test SCO Throughput Test

Parameter Value

Description:

Send

Logs
Clear log
COM5
08/07/18 08:22:03.217 com5 -- Transport opened
com5@115200
08/07/18 08:22:03.217 com5 -- Protocol set to HCI
com5@115200

CyBluetool features:

e  Supports Bluetooth 5.0 HCI commands

e Sends and receives Bluetooth HCI commands and events
e Asynchronous Connection-Less (ACL) and Bluetooth LE throughput testing
e Sending and receiving of WAV files over the Synchronous Connection Oriented (SCO) channel

e  Supports HCI UART and HCI USB transports
e Logs HCI commands and events with timestamps

e Firmware download (formats supported: CGS and HCD)
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1.1 Installation

1. Double-click the CyBluetool installer for Windows and follow the instructions on the installation wizard.

2. Onceinstallation is complete, in the installation directory, double-click cybluetool.exe or launch the CyBluetool desktop
app from the start menu to run the CyBluetool GUI application.

1.2 Getting Started

1. Connect a Cypress Bluetooth device kit to the PC and launch CyBluetool.
2. Click Select device on the toolbar. See Figure 1-2.

Figure 1-2. Select Device Dialog

Q-‘ Select Device X
Transport UART <
Device Name COM5 M
Baud Rate | 115200 v
Flow Control None o
Cancel

3. Select the following on the Select Device dialog, and click Connect:
e Transport
From the drop-down, select the HCI transport type supported by the device.
e Device Name

In case of UART transport, this field automatically populates all the UART interfaces currently present in the PC.
Select the COM port where your kit is connected.

In case of USB transport, the device name is ‘usb0’, ‘usb1’, and so on, depending on the number of USB devices
inserted in the PC.

Note: Some of the kits have two UART interfaces and the tool will list both the interfaces. Typically, the interface
with the smaller number is the HCI transport interface.

e Baud Rate
This field is enabled only for UART transport type. Default baud rate is 115200.
e  Flow control
This field is enabled only for UART transport type. Default flow control is RTS/CTS.

If the connection to the device is successful, the tool opens a device view as shown in Figure 1-3. A separate device
view is opened for each connected device.
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Figure 1-3. Device View

QE CyBluetool - l et
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0: Vendor-specific Commands

7.1: Link Control Commands

7.2: Link Policy Commands Description:

7.3: Host Controller & Baseband Commands
7.4: Informational Parameters

7.5: Status Parameters

7.6: Testing Commands

7.8: LE Controller Commands Send

HCI Throughput Test SCO Throughput Test

Logs
Clear log
COM5
08/07/18 08:22:03.217 comb5 -- Transport opened
com5@115200
08/07/18 08:22:03.217 com5 -- Protocol set to HCI
com5@115200

4. Select a command (e.g., ‘Reset’) from the command tree and click Send to send the command to the device. If the
selected command has one or more parameters, the parameters will be displayed on the Parameters View. You can
modify the parameter values and then click Send.

The ‘Logs’ window displays the command sent and the received event.

1.3 Exiting the Tool

Choose File > Exit or click the close button (x) to close the tool.
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2. Features

o CYPRESS

- EMBEDDED IN TOMORROW ™

2.1 Sending HCI Commands

The HCI command tab in the device view displays all the supported HCl commands in a tree view where they are grouped
into categories (as per the Bluetooth 5.0 Core Specification). Use the Expand all and Collapse all buttons to expand or
collapse the categories.

On selecting a command in the tree view, the input parameters for the command, if any, are displayed in a table on the right.
If the parameters have default values, these values are displayed. The description box displays any notes or description about
a selected command or parameter.

Figure 2-1. Send HCI Commands

Q-‘ CyBluetool - O X
File Tools Help
Select device
COM5 B X
Filter | Expand all Collapse all Parameter Value A
Command Name a )
Inquiry_Length
0: Vendor-specific Commands
v 7.1: Link Control Commands Num_Responses  0x0 v
Inquiry o
Inquiry_Cancel Description:
Periodic_Inquiry_Mode N * 1.28 sec, O=infinite
Exit_Periodic_Inquiry_Mode
Create_Connection
Disconnect
Add SCO_Connection
Create_Connection_Cancel ~ Send
HCI Throughput Test SCO Throughput Test
Logs
Clear log
COM5
08/07/18 08:24:04.815 com5 c> Inquiry ~
HCI Command
com5@115200
[01 04 05 ]: 33 8B 9E 08 00
opcode = 0x0401 (1025, "Inquiry™)
LAP = 0x9E8B33 (10390323)
Inquiry_Length = 0x8 (8, N * 1.28 sec, O=infinite)
Num_Responses = 0x0 (0, O=unlimited) v
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After providing all input parameters, click Send (or press Alt+S) to send the command to the connected device. Details of the

command sent to the device are displayed in the log window. Any event in response to the command is also displayed along
with the event parameters.

Double-click the command in the tree view (or press Enter) to send a command without any parameters.

2.1.1 Find Commands

Click on the 'Filter' text box above the command tree and type the name of the command to find a specific command. The
command tree will dynamically update to show only the commands which contains the current filter text.

Alternately, click anywhere on the command tree and start typing to find a command.

Figure 2-2. Find Commands

@CyBluetool - O et
File Tools Help

Select device
COM5

read_bd | Expand all  Collapse all Parameter Value

Command Name

v 7.4: Informational Parameters
Read_BD_ADDR

v 7.5: Status Parameters
Read BD Clock

Description:

Send
HCI Throughput Test SCO Throughput Test
Logs
Clear log
COM5
08/07/18 08:22:03.217 comb -- Transport opened
com5@115200
08/07/18 08:22:03.217 comb -- Protocol set to HCI
com5@115200

2.2 Throughput Testing

CyBluetool supports measuring the transmit and receive throughput over ACL and LE channels. To start a throughput test,
select the ‘Throughput Test’ tab at the bottom of the device view.

2.2.1 Transmit Test

Use the transmit test to send data to a peer device over an ACL or LE connection and measure the throughput. You can
either send a data pattern or a file. If the ASCII option is selected, the input can be any valid string of characters. Here, space

CyBluetool User Guide (Windows) Doc. No. 002-24800 Rev. ** 8
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is also considered a character. After providing the data pattern or file, the total bytes to be sent are displayed. This is updated
when the count is modified as well.

The 'Send on first receive' option starts the TX throughput test when it receives the first byte from the peer device. You can
abort test while the device is waiting for the first byte.

Table 2-1 summarizes the TX test parameters.

Table 2-1. Transmit Throughput Test Parameters

Paramter

Description

Values / Valid Range

Mode

Mode of data transfer

Point-to-Point
Active Broadcast
Slave Broadcast

Set Packet Boundary Flag

You can set the Packet Boundary flag for
simple ACL data transfer. When this is
selected, only data pattern can be sent.
Data file cannot be sent.

Start Non-flushable Packet
Continuation Packet
Start Packet

Connection handle

Connection handle of the ACL connection
established with a peer device.

If an ACL connection is established using the tool, the
valid connection handles are populated in a drop-
down. You can provide the connection handle in hex
or decimal format also.

Fixed Write Size

The size of each write. If the size exceeds
ACL buffer size, each write will be
fragmented into a start fragment and
continuation fragments.

Integer from 1 to 65535.

Interval

The interval at which isochronous data
transfer is performed, in millisecond.

Enabled only if the 'Isochronous' option is selected.

Data pattern

Data to be sent - mentioned as bytes

Bytes should be separated by space. Both decimal
and hex values are accepted.

Path to a file from which data is to be read

Should be a valid path to a file for which you have

Data file and sent. read permission.

ASCII Interprets the entereq bytes as ASCII code Enabled only if Data Pattern is selected.
for characters, and displays the characters.

Count Number of times the file content/data A positive number above 0.

pattern is to be transferred.

Send on First Receive

When enabled, it holds the TX data transfer
until the device has received one ACL data
packet from the peer device.

NA

Synchronize with local transport

When enabled, this option sets the Rx Test
values on the selected peer device based
on the values entered in the Tx test on
current device.

NA

Total bytes

CyBluetool calculates the total number of
bytes to be sent based on the data pattern
and count, and displays it in this field.

NA

CyBluetool User Guide (Windows)
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Figure 2-3. Transmit Throughput Test
&= CyBluetoal m} X
File Tools Help
Select device
COMs F x
Transmit Test ~
Connection Handle Engueuied: 0(ox0)
Sent: 0{0x0)
Mode | POINT_TO_POINT - |:| Send on first receive e 1:00:00:00:000
Set Packet Boundary Flag | START_NON_FLUSHABLE_PACKET (0x00) - Avg. throughput:  Not yet measured
Min: Mot yet measured
I:‘ Fixed write size 1021 bytes |:| Isochronous 10 ms interval
Max: Mot yet measured
@ Datapattern |00 1122 33 44 55 66 7788 99 | |:| ASCIT First byte tme: Not yet sent
. . B Last byte time: Mot yet sent
O Data file C:/gitrepo/gerrit/SVTETFW _master_cybluetool_july_&6/BTLE_Regression/or 179.wav Browse... EAELE TILEEERY
Count: 10000 Total bytes:  1327480000(0x4F 1FBCCO) Execute Test
Synchronize with local transport -
v
HCI Throughput Test SCO Throughput Test
Logs
Clear log
COMz

2.2.2 Receive Test

You can use the receive test to receive data from a connected device and measure the throughput. The data pattern or file
expected by the receiving device must be specified in the Receive Test form. Similar to the Transmit Test form, the total
number of bytes are displayed and updated when pattern/file and/or count is updated.

An easy way to provide the inputs for Receive Test is to use the 'Synchronize with local transport' option. This allows the input
values for a receive test (or transmit test) to be copied from the transmit test (or receive test) of the selected transport
respectively. When the synchronization option is selected and the receive test is triggered, it automatically starts the transmit
test on the other device and vice versa. In both cases, the receive test is started before the transmit test.

CyBluetool User Guide (Windows)
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Figure 2-4. Receive Throughput Test
&= CyBluetoal m} X
File Tools Help
Select device
COMs f x
Receive Test ~
Connection Handle Received: 0(0x0)
Elapsed time: 0:00:00:00:000
D Isochronous 1021 bytes per chunk Avg. throughput: Mot yet measured
Interval: 10 Delay tolerance: |5 ms Min: Mot yet measured
Max: Mot yet d
(®) Datapattern |00 11223344 5566 7783 99 | [] ascn = S e
First byte time: Mot yet sent
O Data file C:/gitrepofgerrit/SVTBTFW [BTLE_Regressionjfor 179_uart_rx.wav Browse... Last byte time: Mot yet sent
Bit errors: 0(0x0)
Count: 10000 Total bytes:  3273170000(0xC3189C50) Execute Test Dropped bytes: 0{oxa)
Delayed packets:  MfA
Synchronize with local transport - gt Nja
Maximum delay: MNfA
v
HCI Throughput Test SCO Throughput Test
Logs
Clear log
COMz

2.3 SCO Throughput

CyBluetool supports sending and receiving of data over SCO channels. To start a SCO data transfer, select the SCO
Throughput Test tab at the bottom of the device view.

2.3.1 SCO Transmit Test

You can use the SCO Transmit test to send a wav file over the SCO channel. The path to the wav file must be selected.
‘Count’ indicates the number of times the file is to be sent. The number of samples sent and duration of file transfer is displayed
on the right.

Table 2-2 summarizes the TX test parameters.

Table 2-2. Transmit SCO Throughput Test Parameters

Paramter Description Values / Valid Range

Connection handle of the SCO connection
established with a peer device.

If an ACL connection is established using CyBluetool,
valid connection handles are populated in a drop-
down. You can provide connection handle in hex or
decimal format also.

Synchronous Connection handle

Path to a wav file which is to be read and | Should be a valid path to a file for which you have

Send File .
sent. read permission.

Count Number of times the file is to be transferred. | A positive number above 0.

CyBluetool User Guide (Windows) Doc. No. 002-24800 Rev. ** 11
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Paramter Description

Values / Valid Range

Number of samples to send in each SCO

time of test initiation.

Write Size Integer between 6 and 255.
buffer.
Number of blocks of 'Write Size' to write to

Initiation untimed write count the device back-to-back, untimed, at the | Integer between 1 and 255.

Synchronize with local transport
current device.

When enabled, this option sets the Rx Test
values on the selected peer device based
on the values entered in the Tx test on

NA

2.3.2 SCO Receive Test

You can use the SCO Receive test to write the received SCO data and save it as a wav file. The path to the new file must

be specified as shown below. The number of samples received, and the elapsed time are displayed on the right.

Figure 2-5. SCO Throughput

CyBluetool User Guide (Windows)

&= CyBluetoal m} X
File Tools Help
Select device
COM116 coma
COMs f x
Transmit Test
Synchronous connection handle Synchronize with local transport | COM116 hd
Total: 408832(0x63000) samples
Send File: ‘C:j'g\heDofgerrm’S\u’TBTF\"ff'BTLE_Regresslunf16k_norma|_|ong.wav Browse. ..
Sent: 0 (0x00) samples
Elapsed time: 0:00:00.000
Write Size: | 1021 samples
Delayed writes: 0 blocks 0 samples
Initiation untimed write count: Execute Test
Receive Test
Synchronous connection handle Synchronize with local transport | COM116 - Total: 0 (0x0) samples
Save to: |C:ﬂ_lsersfvarhfPich.lres,ffsdfde.wav Browse... Received: 0 (0x0) samples
Exeate Test Elapsed time:  0:00:00.000
HCL Throughput Test 5C0 Throughput Test
Logs
Clear log
Ccoma COM115
Doc. No. 002-24800 Rev. ** 12




= CYPRESS

~agp> EMBEDDED IN TOMORROW™ FeatureS

2.4 Firmware Download

You can use CyBluetool to download firmware onto a device with the Tools > Firmware Download option.

To download firmware onto a device, the tool need not be connected to the device in prior. Use the options in the Firmware
Download interface to select the device and baud rate.

You can select the files required for downloading the firmware onto the device. On selecting a BTP file, the tool looks for
information about the paths to the other files (minidriver, config, and firmware files). If paths to these files are provided, the
corresponding path fields are automatically populated by the tool. You can deselect these files, but at least one of config file
or firmware file must be provided to perform firmware download.

The status of firmware download is displayed on the status bar. Any errors during firmware download are also displayed here.

Figure 2-6. Firmware Download

Firmware Download

Transport

(®) UART COMS - Baudrate [ | Auto [115200 v
() uss

Download files

BTP file ¢ UART_37_4MHz_fcbga_ref3_sLNA.btp| | Browse ...

[ ] Minidriver file /Downloads/43012C0/43012C0/uart.hex Browse ...
Config file . UART_37_4MHz_fcbga_ref3_sLNA.cgs| | Browse ...

[] Firmware file Browse ...

[ ] Override BD Address 12233445566

Send DL minidriver command Download Cancel

2.5 Log Window

The log window in the tool displays the command, along with parameters, sent over the transport to the device. It also decodes
and displays the events and associated event parameter values received from the device. Apart from displaying the logs in
the log window, the tool saves the logs to a file in the temp directory of the PC on which it is running. A new log file is created
for each session of the tool.

Log for each connected device is displayed on a separate tab in the log window as shown below. You can use the Clear log
option on the Log window to clear the logs in an active log tab.

CyBluetool User Guide (Windows) Doc. No. 002-24800 Rev. ** 13
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Figure 2-7. Log Window
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File Tools Help
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Command Name
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7.1: Link Control Commands

7.2: Link Policy Commands Description:

7.3: Host Controller & Baseband Commands
7.4: Informational Parameters

7.5: Status Parameters

7.6: Testing Commands

7.8: LE Controller Commands Send

HCI Throughput Test SCO Throughput Test

Logs
Clear log
COM5
08/07/18 08:22:03.217 comb5 -- Transport opened
com5>@115200
08/07/18 08:22:03.217 com5 -- Protocol set to HCI
com5>@115200

2.5.1 Log Options

Select Tools > Log Options to set the number of lines of logs in the log window.
Selecting the checkbox enables the limit. By default, no limit is applied.

Figure 2-8. Log Options

'e‘ Log Options X

Enable Log limit in Log Window

1000| lines
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