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Over-The-Air Remote Loopback Throughput Testing Using Cypress
BlueTool™ Software

Associated Part Family: CYW20730

This application note contains instructions for using Cypress BlueTool™ software to prepare for and execute a remote
loopback throughput test of a CYW20730-equipped device.

It is for engineers responsible for conducting Bluetooth throughput measurements of CYW20730-equipped devices.
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1 About BlueTool

BlueTool is a proprietary Cypress software tool for exercising, testing, scripting, debugging, and programming
devices that use Cypress Bluetooth chips. BlueTool runs on a standard PC running the Microsoft® Windows®
operating system. BlueTool interfaces with the Cypress Bluetooth chips at the HCI protocol layer. The HClI UART
is supported.

1.1 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
BCM20730 CYW20730
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/).

WWW.Cypress.com Document No. 002-14823 Rev. *C 1


http://www.cypress.com/internet-things-iot
http://community.cypress.com/
http://www.cypress.com

o CYPRESS

> EMBEDDED IN TOMORROW" Over-The-Air Remote Loopback Throughput Testing Using Cypress BlueTool™ Software
3 System Requirements
31 Host System Requirements

A personal computer running the Microsoft® Windows® operating system is required to use BlueTool. Cypress
recommends 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 Developer Community (see
also “loT Resources”).

3.2 Hardware Requirements
Besides the host personal computer, the following hardware is required:

m  Two USB cables.

B One USB-to-UART adapter board.

m A Cypress BCM20730-based board (Bluetooth device with a UART host connection).

m A Broadcom BCM20702-based board (Bluetooth device with a USB host connection).
Note: Contact your Cypress sales representative about acquiring any of the above boards.

3.3 Software Requirements
BlueTool provides support for Perl® scripting. If this feature is being used to automate throughput testing
(see 7. BlueTool Support for Perl Scripts), 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 shows the throughput test setup.

Figure 1. System Setup

Device 1 USB-to- Device 2
(contains a Broadcom I UART USB | | (contains a Broadcom
BCM20730) A adapter BCM20702)

| (running a Windows® 0S and
High—spéed UART Broadcom BlueTool™ software)

connection
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5 Launching BlueTool
Complete these steps to launch BlueTool and display the log window:
1. Click Start>All Programs>Cypress BlueTool>BlueTool to open the BlueTool application.

2. In BlueTool, click View>Log Window to display the log window.
3. Click View>Log Window Details to enable the log window to display detailed log information.

ﬁ Broadcom BlueTool
File Edit View Transport Window Help
Log Window Ctrl+0
= Log| w Log Window Details Alt+D
Clear Log Window % Alt+C
6 Configuring BlueTool for Remote Loopback Throughput Testing

This section contains the following subsections on configuring BlueTool for over-the-air throughput testing:
6.1. Setting Up the HC| Control Transport

6.2. Setting Up HCI Control

6.3. Setting Up for Remote Loopback Throughput Testing

Remote loopback throughput testing requires two Cypress Bluetooth-capable devices. One device (labeled
Device 1 in Figure 1 and in subsequent document headings) is CYW20730-based and requires a UART HCI, and
the other (labeled Device 2) is BCM20702-based and requires a USB HCI.

6.1 Setting Up the HCI Control Transport
6.1.1 Setting Up the HCI Control Transport for Device 1 (UART HCI)
1. Click Transport>HCI Control (keyboard shortcut CTRL+1) to display the Select HCI Control Window Trans-
port window.

Select HCI Control Window Transport .

C UsB  ushl =l oK ]
e

§_NE ] LJ Cancel
" 8DI0  fadict =
& UART  |comd| -l

|115200 -

[~ CTS flow control
[ SLIPAThres-wire

Features: ]
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2. Select the UART option and select or type the device 1 COM port, and then click OK.

3. 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 com1@115200nfc.

B HCl Control: com1@115200nfc [;][ﬁ]

¥ HCl protocol adtive i?_‘l: Link Control Commands (1 key)
™ Hold UPRX & CTS low [~ ARM reset device with DTR strobe

r

= Command Group list
— pull-down menu)

Ingquiry_Cancel
Periodic_Inguiry_Mode
Bxit_Periodic_Inquiny_Mode
Create_Connection
Disconnect
Add_SCO_Connection
Create_Connection_Cancel
Accept Connection_Request
Reject_Connection_Request
Link_Key_Regquest Reply
Link_Key_Request_MNegative_Reply

DIkl Tada Deamm et Dmemhe

6.1.2 Setting Up the HCI Control Transport for Device 2 (USB HCI)

1. Click Transport>HCI Control (keyboard shortcut CTRL+1) to display the Select HCI Control Window Trans-
port window.

| =N

Select HCI Control Window Transport

1] |
Cancel

|usl:uEI

[ R L e

Features:

e B s B B B B
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2. Select the USB option, select usb0, and then click OK.
3. BlueTool displays an HCI Control window with usbO0 displayed in the window title.

r. HCI Control: usbD E]@]1

[ HCI protocol active |?‘_1: Link: Cortrol Commands (1 key) -

Command Group list
(pull-down menu)

Inquiry

Inquiry_Cancel
Periodic_Inguiny_Mode

Exit Perodic_Inguiry_Mode
Create_Connection

Disconnect

Add_S5C0_Connection
Create_Connection_Cancel
Accept_Connection_Feguest
Reject_Connection_Request
Link_Key_Request_Rephy
Link_Key_Request_Megative_Reply
FIN_Code Request_Rephy
FIN_Code_Reguest_Megative_Rephy
Change_Connection_Packet_Type
Authentication_Reguested
Set_Connection_Encryption
Change_Connection_Link_Key

6.2 Setting Up HCI Control

6.2.1 Setting Up HCI Control for Device 1 (UART HCI)
1. In the HCI Control window, do the following to evoke the HClI 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.

,. HCI Control: com1@115200nfc g@

W HCl protocaol active |?"._3:'H|:|st Controller & Baseband Commands {3key)

[T Hold UPRX & CTS low Feset 4 [ ARM reset device with DTR strobe

Set_Event_Mask |
Reset _? 1

Read_FIN_Type

White_PIN_Tvpe

Create_Mew_Unit_Key

Read_Stored_Link_ ‘

Whiite_Stored_Link_Key
Dok - e nls W
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2. In the 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.
B HCI Command: Set_Event_Filter (com1@115200nfc) =Jo/E3
Fiter_Type: |Cu:|nnec1i|:|n Setup j Ok
J { _j Cancel
Connection_Setup_Fiter_Condition_Type: JNIDI.-.- Connections from all devices Aﬂ

| |
| |
| =

Auto_Accept_Flag: |§Dﬂ Buito accept the connection with role switch disabled | _'FJ

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

= -' -|o| x|
v HCI protocol active |?"_3: Host Controller & Baseband Commands (3 key) =

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

WWrite_Page_Timeout -
Read_Scan_Enable
Vilrte Scan_Enable
Read_Page_5Scan_Activity
WWrite_Page_Scan_Activity

F

v Hl HCl Command: Write_Scan_Enable (com... - |I:I| »
: ]
V' Scan_Enable: Elr'u::j[uir_ggr and Page Scan oK

}':' Cancel
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4. Do the following to enable a remote loopback:
a. In the HCI Control window, Select 7.6: Testing Commands (6 key) from the Command Group list.

b. Inthe HCI Control window, double-click Write_Loopback_Mode.
c. Inthe HCI Command: Write_Loopback Mode window, select Enable Remote Loopback and click OK.

z - -[5]x

¥ HCl protocol active I?"_E: Testing Commands (6 key) i

| Hold UPRX & CTS low Heset | [~ ARM reset device with DTR strobe
Read Loopback Mode

Enal:ule Device_Under_Test_Mode
B HCl Command: Write_Loopback_Mode (co... |=).0&3
Loopback_Mode:  [Enable Femete Loopback | - | oK

Cancel

5. Do the following to read and display the Bluetooth device address in the Log window:
a. In the HCI Control window, Select 7.4: Informational Parameters (4 key) from the Command Group list.
b. In the HCI Control window, double-click Read_BD_ADDR.

B Coll cogff1 52000 NEE
W HCI protocol active I?.d: Informaticnal Pamameters (4 key)

Read_Local_Version_knfomation
Read_Local_Supported Commands
Read_Local_Supported_Features
Read_Local_Bdended_Features
Read_Buffer_Size
Read_Couniry_Code

Read BO_ADDR

WWW.Cypress.com Document No. 002-14823 Rev. *C
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6.2.2 Setting Up HCI Control for Device 2 and Establishing a Connection to Device 1

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

B HCI Control: usb0 mEX]

¥ HCl protocol active | 7.1: Link Control Commands (1 key) B

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

h"lqtﬂ'}" Y

Inquiry_Cancel

Periodic_Inquing_Mode

B8 HCI Command: Inquiry (usb0) M=%

LAP (10350272-10:350335): |1ﬂ:ﬂ]3‘.3_"_31 |{b:3EEEE'rB QK
Inguiry_Length (0-48; N * 1.28 sec, O=irfinite): |3 |28 Cancel
Mum_Responses (1-255; 0=unlimited): |I]I |[h~'.ﬂ

BlueTool displays the Inquiry Results window, which shows the Bluetooth device address (BD ADDR) of
nearby Bluetooth devices. This list should include the BD ADDR of device 1 (com1@115200nfc).

B Inquiry Results: ush0 L;]Et_lj

...................................................................................................................................

000D4BEF326E (COD=0x000424, 1 responses)

2. Do the following to create a connection:
a. In the HCI Control window, double-click Create_Connection.
b. Inthe HCI Command: Create Connection window:
m From the BD_ADDR list, select the device 1 Bluetooth address.
m Under Packet_Type select the packet types to be used.
m Click OK.

WWW.Cypress.com Document No. 002-14823 Rev. *C 8
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_0Ed

IT-".'I: Link: Control Commands (1 key) s

' HCI Control: usb0
v HCI protocol active

[~ Hold UPRX &CTS low

Fezet I [T ARM reset device with DTR strobe

Disconnect

Create_Connection

;‘

B HC! Command: Create_Connection (usb0)

BOD_ADDR: |D00TA%000067 | OK
Packet Type: Cancel
[ no 2-DH1 [ no 3-DH1

v DM1 W DH1

[ no2-DH2 [ no 3-DH2

W _DM3 v DH3

[ no 2-DH5 [ no 3-DH5

W DM5 v DH5

Page_5Scan_Repettion_Mode: |R1 -

Page 5Scan_Mode: I Mandatony ;I

=1

[T Clock_Offset_Valid

Clock OfFset [0-32767]:

[T Allow_Role_Switch
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3. Ensure that a successful connection has been established by verifying that a connection handle has been
assigned and that four HCI events (similar to those shown in the following screenshot) get displayed to the Log

window.

46:50.609 wsbl

[03 0B]:
event = 0x3 (3,

Scavus = 0x0 (0,
Connection_Handle = 0xB (11}

<e& Connection Complets

HCI Ewent

00 0B 00 A4 BF 00 00 SC QA 01 00

BD ADDE = "OASCOO000BEA4"™
Link Iype = O0x1 (1, "ARCL connection™)

Encrypticon Sctatus = Ox0 (0, "Link lewvel encryption disabled")

"Connection Complete®™)
"Iucceas”)

46:50.640 wsbl <e Connection Complete

[03 08]:=
event = 0x3 (3,
Scatus = Oxb (0,

HCI Ewvent

00408 00 EE EE FF FF 21 43 01
"Conneecion Complere™)
“Success”")

Cooneetion Hamdle = OxB (11}
BOADDR = “4321EFFFEEEEZ
Link Type = Oxl (1, "ACL connection™)

Encryption_Status = Ox0 (0, "Link level encryption disabled®)

46:50.641 wumsbl <= Max'Slot= Change

[1B 03]:

HCT Ewvent

0B /00 05
event = 0x1E (27,

“HMax Slota ChangeT™)

Connection_Handle = Ox8 "(1L1§
LMP_Max Slots = 0X5 (%)

4&6:50.641

[1B 03]:

usbi

<& Max S516ts Change

HCI Ewvent

0B 00 0%
event = OxlB {27,

“Max S5lots Change"™})

Coennection Handle = OxB (11}
IMF Max Slots = 0x5 (5)

e —

0d

Connectic

Connectic

Connectic

Connectic

4. Do the following to change the packet types of each Bluetooth device:
a. In the HCI Control window (associated with each device), double-click Change_Connection_Packet_-

Type.

R

b. In the HCI Command: Change_Connection_Packet_Type window (associated with each device), select

the packet types to match the following screenshot and then click OK.

ﬂ.I-I'EI Cmrna-r-ld: Ehnnge:;ﬂun... g@

v no 2-DH1
™ DM1
¥ no 2-DH3

Connection_Handle: |
Packet_Type:

¥ no 3-DH1
[ DH1
¥ no 3-DH3
I DH3
V¥ no 3DHS
¥ DH5
[ Hv2

=

oK

_ Concel |
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6.3 Setting Up for Remote Loopback Throughput Testing
6.3.1 Setting Up Device 1 for Remote Loopback Throughput Testing

1. Click Transport>Throughput Tests... (keyboard shortcut CTRL+3).

£3 Broadcom BlueTool
File Edit View Transport Window Help

i) HCI Contral ... Cirl+1 Hﬂ
Diagnostics ... Cirl+2 ﬂ
o Throughput Tests... Ctrl+3
[L& FC 0O SCO Test..., Ctrl+4
opcode = - Set Speech Bandwidth to 16KHz Rat
Encoded

TMT=e Frirn

2. In the Select Throughput Tests Transport window, choose UART, select or type the device 1 COM port, and

then click OK.
Select Througput Tests Transport ﬂ
 uUse | k.
L MET | Cancel
- spio. |

“ UART  coml|

Bl lef | 1€ <

1115200

[v CTS FHowy conkrol
[ SLIPAT hree-wire

Features: |
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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.
Select Synchronize with local transport, and then select usb0 from the list.
Select Fixed write size and enter 339 bytes.
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).

f. 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.

® oo o

=A Throughput Tests: com1@115200nfc
v HCI protocol active

-Transmit Test
Mode 1P|:|int to paint ﬂ Connection handle: | 0x008 = E”q;‘E“Ed:
ent;
¥ Synchronize with lecal transport: |usl:uI:I .l] Open Elapsed time;
[ Initiate send on first receive EEE EFFSES:SEE:
V¥ Fixed write size: | 339 Bytes | Isochronous: ] 10 msinkerval Min:
{* Datapattern: | 1234567590 | Asem o
= J First byte time:
" Data file: 1 DAL Last byte time:
Count: | 999999999 Total bytes: 9999999990 (0x2540BE3FG; 9.31 GB) Execute Test
-Receive Test

Cornection handle: |Ox008 | Received:

P Elapsed time:
¥ Synchronize with local transpor 1@ = | Open Ava. throughput:
/ Cur. throughput:
[~ Isachronous: bytes per chunk, | 20 misinterval  De alerance 10 Mir:
% Datapattern: € 1234567890 v #sc,  Max: _
: First byte time:
(" Data file: ] Last byte time:
e Bit errors.
Count: @ 5993935998 Total bytes: 9993999390 (0x2540BE3FG; 9.31 GE) Execute Test I Dropped bytes:
Delayed packets:

Average delay
Maximum delay:
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6.3.2 Setting Up Device 2 and Starting Remote Loopback Throughput Testing
1. Click Transport>Throughput Tests... (keyboard shortcut CTRL+3).
2. In the Select Throughput Tests Transport window, choose USB, select usb0, and then click OK.
3. In the 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 Synchronize with local transport, and then select the transport port name of device 1 from the list
(which is com1@115200nfc in the example of the following screenshot).

c. Select Fixed write size and enter 339 bytes.
d. 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).

f. 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.

g. To start the remote loopback throughout test, click on Execute Test in the Transmit Test pane.

=\ Throughput Tests: usbd
¥ HCI protocol active

—Transmit Test

Mode |F":'il'lttcI point ;J Connection handle: | 0x00B vl Enqueued:

= = Sent:
¥ Synchronize with local transport | com 1@115200nfc LJ Open Elapsed time:

=X g o= Avg. throughput:
[ Initiate send on fir i Cur. throughput:

IV Fixed write size ‘m' hytes [ Isochronouss |10  msinterva Min:
"o ; : 7 Max:
Data pattern: & 1234567350 4 [+ ascI First byte time:
" Data file: | LoCats Last byte time:
Count: @ 99999999 Total bytes: 99952999990 (0x2540BE3FG; 9.31 GB) Execute Test
Receive Test
Connection handle: | 0x00B vl Received:
Elapsed time:
W Synchronize with local transport: |cnm1@1152tlljnﬁ: j Cpen Avg. throughput:
Cur. throughput:
[~ Isochronous: 338 bytes per chunk, | 10 Slaw bale 10 Min
(+ Datapattern: | 1234567890 v ascn Max: _
First byte time:
(" Data file: J Locake Last byte time;
Eit errors:
Cournt: J 399999999 Total bytes: 9999999990 (0x2540BE3F6; 9.31 GB) 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
associated with the device 1 transport port (which is com1@115200nfc in the previous screenshot).
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In the Throughput Test window of the transmitting device (device 2, which is controlled via the USB HCI), through-
put statistics, such as those shown here, are displayed on the right side of the Transmit Test pane.

—

=A Throughput Tests: ushd

¥ HCl protocn] actve Resuits refresh rate M0 me =

Traraest Test

21 R e |

S 9

Rec

— 1 42186 KB sec (5273 KBytefsec)
|_ 417, 34 KBl e (52 15 KByiesec)
[\ 173456 F ™
| ™ 15:59: 42,616 (! €035

Ty - — - wn e |

Q58014 (hEYEE; 015,565
“H] G55302 (MhESTAK; 93201 KE)

Napsed tme: o0 1. 185

. throughput: 420, 72 KBitfsec (5255 KByle fsec)

I —

Cur. Swoughput: 421.86 K8 /sec (52.73 KByte sec)

Tl

W20, D00
|yt meadred
| yet measred
|yt meadred
t yet messred

958014 (WEEIE; 935.56 KD
955302 (IhEI3AE; 932.91 KB)

t yet recered
Bapsed tme: 0:00: 18, 165 I:.o:::::rncﬂmd
Avg. throughput: 420,72 KB Sec (52.59 ¥Bytesec) )

417. 34 ¥Bejsec (52. 16 KByte foex)
424. 16 ¥Bjsec (5202 KBy%e

tme:  15:59:24,445

: 15:59540.616 (mol ¢

Note: Clicking on Abort Test in the Transmit Test pane of the Throughput Test window ends the test.

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 “References”.

WWW.Ccypress.com
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8 Additional Information
8.1 Acronyms and Abbreviations

In most cases, acronyms and abbreviations are defined upon first use. For a more complete list of acronyms and
other terms used in Cypress documents, go to: http://www.cypress.com/glossary.

8.2 References

This section lists documents and resources that may be useful to understanding the information contained in this
document. The information contained in the listed references is optional and is not required to successfully com-
plete the tasks described in this application note. In some cases, links to key third-party web sites are provided.

Note: The “xx” suffix applied to Cypress document numbers represents the revision. When downloading Cypress
documents, select the document number with the highest revision number to ensure that you have the most current
version of the document.

Document Name Document Number Source

Cypress Documents

BTSP User's Guide — Bundled with the BlueTool
software package

Software for Exercising, Testing, Scripting, Debugging, and | BlueTool-QSG1xx-R Cypress Developer Community
Programming Devices

Other Documents

ActivePerl Documentation - ActiveState Docs @
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