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Over-The-Air Throughput Test Setup Using BlueTool™ Software

Associated Part Family: CYW20704

This application note contains instructions for using BlueTool™ software to prepare two CYW20704-equipped devices for
Bluetooth throughput testing.
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1 Introduction

This application note contains instructions for using BlueTool™ software to prepare two CYW20704-equipped
devices for Bluetooth throughput testing.

11 Cypress Part Numbering Scheme

Cypress is converting the acquired loT part numbers from Broadcom to the Cypress part numbering scheme. Due
to this conversion, there is no change in form, fit, or function as a result of offering the device with Cypress part
number marking. The table provides Cypress ordering part number that matches an existing loT part number.

Table 1. Mapping Table for Part Number between Broadcom and Cypress

Broadcom Part Number Cypress Part Number

BCM20704 CYwW20704

1.2 Acronyms and Abbreviations
In most cases, acronyms and abbreviations are defined on first use.

For a comprehensive list of acronyms and other terms used in Cypress documents, go to:
http://www.cypress.com/glossary.

2 loT Resources

Cypress provides a wealth of data at http://www.cypress.com/internet-things-iot to help you to select the right loT
device for your design, and quickly and effectively integrate the device into your design. Cypress provides cus-
tomer access to a wide range of information, including technical documentation, schematic diagrams, product bill
of materials, PCB layout information, and software updates. Customers can acquire technical documentation and
software from the Cypress Support Community website (http://community.cypress.com/).
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3 System Requirements
31 Host System Requirements

A personal computer running the Microsoft Windows operating system is required to use BlueTool. Cypress rec-
ommends running Windows XP; however, other versions of Windows are supported.

Note: BlueTool is constantly being revised, resulting in operational and other changes to the graphical user
interface. Consequently, this document only contains basic instructions on using BlueTool. These instructions
should remain the same for all BlueTool releases. If discrepancies exist between this document and the version of
BlueTool you are using, contact your Cypress technical representative or visit Cypress’s CSP (see also loT
Resources on page 1).

3.2 Hardware Requirements
The following hardware is required to use BlueTool:

m  Two USB cables.
m  Two Cypress Bluetooth CYW20704-based devices.

m  Two UART-to-USB adapter boards.
The adapter boards are not required if using the USB transport on the CYW20704 device.

Note: Contact your Cypress sales representative for the UART-to-USB adapter boards.

3.3 Software Requirements
BlueTool provides support for Perl scripting. If this feature is being used to automate throughput testing (see Blue-
Tool Support for Perl Scripts on page 10), a Win32 version of ActivePerl (5.8.4 or higher) must be installed on the
host computer. Earlier versions of ActivePerl are not supported.

Note: ActivePerl is available from ActiveState at www.activestate.com.

4 System Connections
Figure 1. System Setup
Host PC
D(mﬁe; UART-to- @ UART-to- D(m‘;eaz
CYW20704 agas?er USB \ —USB— a:as?er CYW20704
Bluetooth chip) P % P Bluetooth chip)

(running a Windows OS
and BlueTool™ software)

UART connections
(high-speed UART)
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6.1
6.1.1

Launching BlueTool
Complete these steps to launch BlueTool and display the log window:

1. Click Start, go to All Programs, select BlueTool, and click BlueTool to open the BlueTool application.
2. In BlueTool application, click View and select Log Window to display the log window.

3. Click View and select Log Window Details to enable the log window to display detailed log information.

File Edit Wiew Transport Window Help
Log Window Cirl+0
(2 Log v Log Window Details Alt+D
Clear Log Window % Alt+C

Configuring BlueTool for Throughput Testing

This section contains instructions on configuring BlueTool for over-the-air throughput testing.

m Setting Up the HCI Control Transport on page 3

m Setting Up HCI Control on page 5

m Setting Up for Throughput Testing on page 8

Note: As shown in Figure 1 on page 2, the host PC has two UART connections. The associated COM ports

displayed in the screenshots of this section are com20 and com21. These COM ports can vary among different test
setups.

Setting Up the HCI Control Transport

Setting Up the HCI Control Transport for Device 1

1. Click Transport and select HCI Control (keyboard shortcut CTRL+1) to display the Select HCI Control
Window Transport window.

Select HCI Control Window Transport

Cuse | =l Ok |
£ MNET Cancel

" 5010

& UART  |com20 -

115200 -

Iv CTS flow contral
[ SLIP/Three-wire

Features: |
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2. Select the UART option and select or type the Device 1 COM port, and then click OK. If using the USB
transport, select the USB option and select the correct USB port, and then click OK.

BlueTool displays an HCI Control window with the selected COM port and rate displayed in the window title.
For the case of the following screenshot, the port and rate are shown as com20@115200.

IV HClprotocol active | 7.3: Host Controller & Baseband Commands (3 key) €————— Command Group list

ull-down menu
™ Hold UPRX & CTS low [~ ARM resst device with DTR strobe (P )
Set_Event_Mask -
Feset

Set_Event_Fitter

Flush

Read_PIN_Type

Write_PIN_Type
Create_Mew_Unit_Key
Read_Stored_Link_Key
Write_Stored_Link_Key i
Delete_Stored_Link_Key
Write_Local_Mame
Read_Local_MName
Read_Connection_Accept_Timeout
Write_Connection_Accept_Timeout

6.1.2 Setting Up the HCI Control Transport for Device 2

1. Click Transport and select HCI Control (keyboard shortcut CTRL+1) to display the Select HCI Control
Window Transport window.

Select HCI Control Window Transport ﬂ

Cuse | =]
0 MET l—_| Cancel
Cspi0 [sden 4

& USRT Joom2! |

v CTS How contral
I SLIPAT hree-wire

Features: |

2. Select the UART option and select or type the Device 2 COM port, and then click OK. If using USB transport,
select the USB option and select the correct USB port, and then click OK.

BlueTool displays an HCI Control window with the selected COM port and rate displayed in the window title. For
the case of the following screenshot, the port and rate are shown as com21@115200.

[+ HCl protocol active |?.3: Host Cortroller & Baseband Commands (3key) =
[~ Hold UPRX & CTS low [~ ARM resst device with DTR strobe

Set_Event_Mask -
Reset |
Set_Event_Filtter

Flush

Read_PIN_Type
Write_PIN_Type
Create_Mew_Unit_Key
Read_Stored_Link_Key
Write_Stored _Link_Key
Delete_Stored_Link_Key
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6.2 Setting Up HCI Control
6.2.1 Setting Up HCI Control for Device 1

1. In the HCI Control window, do the following to reset the device:
a. Select 7.3: Host Controller & Baseband Commands (3 key) from the Command Group list.
b. Double-click Reset to reset the device (reset status will be available in the log window)

¥ HCI protocol active |T.3: Host Cortroller & Baseband Commands (3 key) =

7.1: Link Control Commands (1 key)
Mo TR 7.2 Link Policy Commands (2 key)
Set_Event_Mask 7.3: Host Controller & Baseband Commands (3 key]
Reset 7.4: Informational Parameters (4 key)
Set_Ewvent_Filter 7.5 Status Parameters (5 key)
Flush 7.6: Testing Commands (6 key)
Read_FIN_Type 7.8: LE Controller Commands (8 key)
Write_PIN_Type 0: Vendorspecific Commands {0 key)

Create_MNew_Unit_Key
Read_Stored_Link_Key

2. If using the USB transport, skip this step.
In the HCI Control window, do the following to update the UART baud rate:

a. Select 0: Vendor-specific Commands (0 key) from the Command Group list.
b. Double-click Update_UART_Baud_Rate.
c. Select 3000000 from the Baud_Rate list and click OK.

[+ HCl protocol active |D: Vendor-specific Commands {0 key) -

[ Hold UPRX&CTS low [ ARM reset device with DTR strobe

Set_Tx_Camier_Frequency ARM 1
FM_RDS_Command . -0 x
PM_RDS Commend e B HCl Command: Update_U... -|0| x|
Invalidate_Flash _And Reboot

Update UERT Baud Rate [™ Use_Encoded_Form
GPI0_Config_and_Write

GPIO Read Baud_Rate: (30000000 ~| Cono
Set_Testmode_Type

Write_SCO_PCM_Int_Param
Read_SCO_PCM_Int_Param |

3. In the HCI Control window, do the following to evoke the HCI Command window for setting the event filter:
a. Select 7.3: Host Controller & Baseband Commands (3 key) from the Command Group list.
b. Double-click Set_Event_Filter.

[+ HCl protocol active |I“_3: Host Controller & Baseband Commands (3key)

[ Hold UPRX&CTS low [ ARM reset device with DTR strobe

Set_Event_Mask a
Reset

Set_Event_Fitter

Flush

Read_PIN_Type

WWW.Ccypress.com Document No. 002-14776 Rev. *B 5



<

'ﬁ CYPRESS Over-The-Air Throughput Test Setup Using BlueTool™ Software

~g@»” EMBEDDED IN TOMORROW™

4. Inthe HCI Command window, do the following to set the event filter:
a. Set Filter_Type to Connection Setup.
b. Set Connection_Setup_Filter_Condition_Type to Allow connections from all devices.
c. SetAuto_Accept_Flag to Do Auto accept the connection with role switch disabled.
d. Click OK.

Fitter_Type: |Connection Setup v |
| =] Cancel
Connection_Setup_Fiter_Condition_Type: |Allow Connections from all devices |
| |
| |
| [

Auto_Accept_Flag: |Do Auto accept the connection with role switch disabled ﬂ

5. Do the following to enable inquiry and page scanning:
a. Inthe HCI Control window, double-click Write_Scan_Enable
b. Inthe HClI Command: Write_Scan_Enable window, select Inquiry and Page Scan enabled and click OK.

[v HCI protocol active |?.3: Host Cortroller & Baseband Commands (3key) =

™ Hold UPRX & CTS low [~ ARM resst device with DTR strobe

‘Write_Page_Timeout -
Read_Scan_Enable

‘Write_Scan_Enable

Read_Paage_Scan_Activity

Write_Page_Scan_Activity

F
v Hl HCI Command: Write_Scan_Enable (com20@... - |0 ﬂ

Scan_Enable: |§Inquiry and Page Scan enabled ﬂ QK |
Cancel

I == M= =
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6.2.2 Setting Up HCI Control for Device 2
1. In the HCI Control window, do the following to reset the device:
a. Select 7.3: Host Controller & Baseband Commands (3 key) from the Command Group list.
b. Double-click Reset to reset the device (check for Success status in the log window)

¥ HCI protocal active |?.3: Host Cortroller & Baseband Commands (3key) =

7.1 Link Control Commands (1 key)
e 7.2 Link Policy Commands (2 key)
H

Set_Event_Mask

Reset "4 Informational Parameters (4 key)
Set_Event_Filtter 7.5 Status Parameters (5 key)

Flush ?.E: Testing Commands (6 key)
Read_PIN_Type 7.8: LE Controller Commands (8 key)
Write_PIN_Type 0: Vendorspecific Commands (0 key)
Create_MNew_Unit_Key

Head_Stored_IJnk Key

‘Write_Stored_Link_Key

Nelste Stored 1ink  Kear

2. If using the USB transport, skip this step.
In the HCI Control window, do the following to update the UART baud rate:

a. Select 0: Vendor-specific Commands (0 key) from the Command Group list.
b. Double-click Update_UART_Baud_Rate.
c. Select 3000000 from the Baud_Rate list and click OK.

¥ HCl protocal active |D: Vendorspecific Commands (0 key) =7

I Hold UPRX & CTS low I ARM reset device with DTR strobe

Set_Tw_Camer_Frequency_ARM al
FM_RDS_Command B

Set_Encyption, Key Size BB HCI Command: Update_U... - |0 ﬂ
Invalidate_Flash _And_Reboot

[ Use_Encoded_Form

GP|0 Read Baud_Rate: |m J Cancel
Set_Testmode_Type

Wite_SCO_PCM_Int_Param

Read_SC0O_PCM_int_Param

Write_PCM_Data_Fomat_Param

Read_PCM_Data_Format_Param

Write_Comfort_MNoise_Param

Read_Comfort_Moise_Param

3. Do the following to enter the Inquiry scan state:
a. Inthe HCI Control window, select 7.1: Link Control Commands (1 key), then double-click Inquiry.
b. Inthe HCI Command: Inquiry window, click OK.

[+ HCl protocol active |I“_1: Link Control Commands (1 key)

[ Hold UPRX&CTS low [ ARM reset device with DTR strobe
Inquiry

Inquiry_Cancel

Periodic_Inquiry_Mode

BB HCI Command: Inquiry (com21@115200)

LAP (10330272-10390335): (10390323  |mx9EBE33
Inquiry_Length (0-43; N * 1.28 sec, D=irfinite): |8 [
MNum_Responses (0-255; D=unlimited): |I} |ﬂxﬂ

BlueTool displays the Inquiry Results window, which shows the Bluetooth device address (BD ADDR) of nearby
Bluetooth devices.

E VYUY IVEOLILT . LML D §faas = ()

(COD={000000, 1 responses)
DOOD4EEF3Z6E  (COD={x000424, 1 responses)
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4. Do the following to create a Bluetooth link between Device 1 and Device 2:
a. Inthe HCI Control window, double-click Create_Connection.
b. Inthe HClI Command: Create Connection window:
* From the BD_ADDR list, select the Bluetooth device to which a connection is to be made.
* Under Packet_Type select the packet types to be used.

* Click OK.
I¥ HCI protocol active |?.1: Link Control Commands (1 key) |~
[ Hold UPRX & CTS low [ ARM raset device with DTR strobe
Create_Connection 4
Digconnect

BB HCI Command: Create_Connection {mm21@1 15200) -|O ﬂ

BD_ADDR: 2222222227 |
Packet_Type: Cancel

[~ no2DH1 [ no 3-0H1

[+ DM1 I DH1
[~ no20H3 [ no 3-DH3
[+ DM3 W DH3
[~ no2DH5 [ no 3-DH5
[+ DM5 ¥ DH5

Page_Scan_Repetition_Mode: |[R1 -

Page_Scan_Mode: |I‘v'|anl:|ator:.r j
[~ Clock_Offset_Valid

[ AMllow_Role_Switch

6.3 Setting Up for Throughput Testing

6.3.1 Setting Up Device 1 for Throughput Testing
1. Click Transport and select Throughput Tests... (keyboard shortcut CTRL+3).

File Edit View Transport Window Help

i) HCI Contral ... Cirl+1 Hﬂ
Diagnostics ... Ctrl+2 ﬂ
¢ Throughput Tests... Ctrl+3
[18 FC 0 5COTest.. Cirl+4
opcode = Set Speech Bandwidth to 16KHz Rat
Encoded_|
Use_Enco
Explicit Bluetooth HID. .. Ctrl+5

Bzud Rat| Over-the-air Firmware Update... Ctrl4+6

29:34.203 ¢

Download FirmwareConfig... Ctrl+9
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2. Inthe Select Throughput Tests Transport window, choose UART, select or type the Device 1 COM port, and
then click OK. If using USB transport, select the USB option and select the correct USB port, and then click OK.

Select Througput Tests Transport ﬂ

Cuse | =1 K|
T NET Cancel

1w [n]
* UART |com2d =
115200 -

v CTS How contral
I SLIPAT hree-wire

Features: |

3. Inthe Throughput Tests window, do the following in both the Transmit Test and Receive Test panes:
a. \Verify that a value is generated for the connection handle.
b. Select the Data pattern option.

c. Ifnot already selected, select ASCII, and then enter the desired data pattern (a typical ASCII data pattern
is a string of alphanumeric characters).

d. Inthe Count field, enter the number of bytes to be sent, being sure not to exceed the total byte limitations
of the host PC.

e. Select Synchronize with local transport, and then select the communications port for Device 2 from the
list (in the example screenshot, the communications port for Device 2 is com21@115200).

[+ HCl protocol active

Transmit Test

Mode |P'3il'“0 poirtt ﬂ Connection handle: |x00B = E”?ﬂ“euw:
ent:

¥ Synchronize with local transport: |cnm21@1152l}l} j Open Elapsed time:

I Initizte send on fisst receive éﬁﬁt}nhr?uugghhppl_;ﬂ::

[ Fixed write size: [ lsochronous: Min:

- ErS
(v : 7 v
Data pattem: |abcdefgh|]klmnoprstwyzD123455 89 ¥ ASCIH First byte time:
" Datafile: | Last byte time:
Count: [10000 Total bytes: 320000 (ke4EZD0; 312 50 KB) Execute Test
Receive Test

Connection handle: |xDDB  +|  Received:

Elapzed time:

W Synchronize with local transport: |mm21@1152[ﬂ] j Open Awg. throughput:
Cur. throughput:

I Isochronous: Min: o

* Datapattem:  |abcdefghikimnoprstwyz 0123456789 W ascy  Max )
First byte time:

" Datafile: | Last byte time:
Bit emars:

Count: (10000 Total bytes: 320000 (x4E200; 312.50 KE) Execute Test | Dropped bytes:
Delayed packets:
Average delay

Maximum delay:

Note: Clicking the Execute Test button in the Transmit Test pane automatically selects the Receive Test settings
for the Device 2 communications port (that is, com21@115200 in the above screenshot).
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6.3.2 Setting Up Device 2 for Throughput Testing
1. Click Transport and select Throughput Tests... (keyboard shortcut CTRL+3).

2. Inthe Select Throughput Tests Transport window, choose UART, select or type the Device 2 COM port, and
then click OK. If using USB transport, select the USB option and select the correct USB port, and then click OK.

3. In the Throughput Tests window, do the following in both the Transmit Test and Receive Test panes:

a.
b.
c.

Verify that a value is generated for the connection handle.
Select the Data pattern option.

If not already selected, select ASCII, and then enter the desired data pattern (a typical ASCII data pattern
is a string of alphanumeric characters).

In the Count field, enter the number of bytes to be sent, being sure not to exceed the total byte limitations
of the host PC.

Select Synchronize with local transport, and then select the communications port for Device 1 from the
list (in the example screenshot, the communications port for Device 1 is com20@115200).

¥ HCI protocal active

Transmit Test

Mode |P0i|‘ft'ﬂ3|30il'rt j Connection handle: |x00B - E"‘:ﬁlﬂ'—'euw:
ent:

[¥ Synchronize with local transport: |com29@1152[‘.'['.' ﬂ Open Hlapsed time:

[ Initiate send on first receive gﬁﬁt}-.hrgouugghhppg:

[ Fixed write size: I lsochronous: Min:

> Mane:
fe : 7 v
Data pattem: |abc:defghuk|mnoprstwyzD123—‘15E§ 89 [+ ASCIl First byte time:
" Data file: | Last byte time:
Count: (10000 Total bytes: 320000 ((kedE200; 312 50 KB) Execute Test
Receive Test

Connection handle: |x00B «| Received:

Elapsed time:
[¥ Synchronize with local transport: |com25@1 15200 ﬂ Open Awg. throughput:
[ Isochronous: qu}l;':thmughpm'
{* Datapattem:  [abedefghijimnopratwyz0123456783 ¥ ascy  Mec
First byte time:
" Datafile: | Last byte time:
Bit emars:
Count: |10000 Total bytes: 320000 (l4E200; 312.50 KB) Execute Test Dropped bytes:
Delayed packets:
Average delay

Manimum delay:

Note: Clicking the Execute Test button in the Transmit Test pane automatically selects the Receive Test settings
for the Device 1 communications port (that is, com20@115200 in the above screenshot).

7 BlueTool Support for Perl Scripts

The BlueTool application Bluetooth support (BTSP) Perl module provides an interface for automating BlueTool
operations using Perl scripts. To use BlueTool scripting capabilities, ActivePerl 5.8.4 (or higher) must be installed
on the host PC prior to installing BlueTool.

Sample scripts are included with BlueTool installation software. These files are saved to the following folder during
BlueTool installation: \Cypress BlueTool\Scripts

During installation, the BTSP User Guide is saved to the Cypress\BlueTool folder. This user guide describes the
fundamentals of automating BlueTool with Perl. A PDF file reader is required to view this guide.

Note: ActivePerl software is available from ActiveState at www.activestate.com.
Note: References to general information on using Perl are provided in IoT Resources on page 1.

WwWw.Cypress.com
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8 References

The references in this section may be used in conjunction with this document.

Note: Cypress provides customer access to technical documentation and software through its Customer Support
Portal (CSP) and Downloads and Support site (see 0T Resources on page 1).

For Documents, replace the “xx” in the document number with the largest number available in the repository to
ensure that you have the most current version of the document.

Document (or item) Name

Document Number

Source

Items

(1]

BTSP User’s Guide

Bundled with the BlueTool software
package.

[2]

Software for Exercising, Testing, Scripting,
Debugging, and Programming Devices

BlueTool-QSG1xx-R

community.cypress.com

Other Items

[3]

ActivePerl Documentation

ActiveState Docs @
http://docs.activestate.com

[4]

General information on Perl

http://www.perl.org
http://www.activestate.com

http://perl.oreilly.com
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