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Bluetooth® Logger and Link Quality Monitor (LQM) Tools

User's Guide
SWAUO058D—December 2008—Revised May 2018

This user's guide describes the Tl Bluetooth® debug tools used to capture and analyze the Bluetooth (BT)
firmware log messages and the protocol transactions from the CC256x dual-mode Bluetooth devices or
the WL18xx WiLink™8 connectivity devices. The BT Logger and the Link Quality Monitor(LQM) tools
provide visibility into the inner data and states of the BT controller as well as the information regarding the
protocol transactions with the remote devices.
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1.2

Requirements

Hardware Requirements

* Access to the BT_UART_DBG pin (for a WL18xx device) or the TX_DBG pin (for a CC256x device).
* A UART-to-USB converter to connect this pin to a PC.

The BT_UART_DBG/TX_DBG pin is a 1.8V UART TX pin that uses the baud rate of 921600. It must be

connected to a 1.8V level RX pin of the UART-to-USB converter and the UART-to-USB converter should
share the same ground as the BT controller.

NOTE: Multiple UART-to-USB adapters are available on the market, such as the FTDI Chip™ TTL-
232RG-VREG1V8-WE.

Software Requirements

» BT Logger and LQM applications. These applications are part of the WiLink Wireless Tools package
(download link).

NOTE: Once the Wireless tools are installed, the installation files can be found at the following path:
C:\Program Files (x86)\Texas Instruments\Wireless Tools

This directory is referred to as the Installation directory throughout this document.

» ILI and XML configuration files. The latest files can be downloaded from the following links:
— For WL18xx : WL18XX-BT-SP
— For CC2564C : CC256XC-BT-SP
— For CC256xB/CC2564MODN/CC2564MODA : CC256XB-BT-SP

Installation

The BT Logger and LQM are part of the Tl wireless tools package release. When the wireless tools
package is installed, the Logger and LQM icons are created in the Texas Instrument\Wireless Tools folder
at Start—Programs and on the desktop (see Figure 1 and Figure 2).

n

dbpiar |
Figure 1. Logger Icon
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Figure 2. LQM Icon
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3 Tl Logger
The Tl BT Logger is used to capture the firmware log messages and protocol transactions from the BT
controller. The Logger has the following ports.
e BT Logger 1: All the firmware traces are captured under this port.
» HCI/LMP viewer 1: All the protocol transaction messages are captured under this port.
NOTE: In order to capture the complete logs, information from both of these ports must be captured
and saved.
3.1 Setting Up the TI BT Logger
Once the hardware is setup for the log capture and the required software is installed on the PC, the
following steps must be used to properly configure the BT Logger:
1. Double-click the Logger icon to start the Logger application. The main working window of the logger
should appear as shown in the below.
W Untitled - Logger 5.0 - Not Connected - O >
File Edit Bookmarks/Comments View Help
D @B X B @ 8 =8
1 #| Level Time Port File Name Line | Infermation Local Clock Metwork Clock
2
3
4
5
6
7
8
9
10
£ >
Ready Auto Save ----  |View: <None> Logs0/0
Figure 3. Logger Main Working Window
4 Bluetooth® Logger and Link Quality Monitor (LQM) Tools SWAUO058D—-December 2008—-Revised May 2018

Submit Documentation Feedback
Copyright © 2008-2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SWAU058D

13 TEXAS
INSTRUMENTS

www.ti.com

Tl Logger
2. From the menu bar of the main working window, click on the View->Settings... (Alt+F7).
i’ Untitled - Legger 5.0 - Mot Connected
File Edit Bookmarks/Comments | View Help
& settings... NS || 5
’E Automatic Scroll
Show All [tems
E% Show Date
Show Time
’E Show Relative Time
() Refresh F3
[ Clear Screen
Switch Previous View Ctrl+Tab
|T Toolbar
|T Status Bar
A Stay On Top
Figure 4. Opening Logger Settings
The Logger Settings dialog box should appear.
Logger Settings *
— Synchronize with external editor:
@ Funning o this computer ¢ Fupning on 2 remote computer named: I
Inztalled Ports:
[JBT Logger 1 - [20.08] setup...|
[CTHCLALMP wiewer 1-[2.0012]
Duplicate | Apply |
Delete | Cancel |
Criteria: Export... | Impart... | Diefault |
Type | Log# | Lewvel | Text | Fort ~
Vg, Fi I R
Filker Mews Logs
Critical
Tool 1
Tool 2
Highlight Color 1
Highlight Color 2
Highlight Calar 3
Highlight Calar 4
Highlight Color &
Hinklinkt Color B w7
L4 >
Log #: I Lewel: I Criteria Rules:
. . Separate words with ; or |
Teut Prort: Semicalon [;] means and.
I I ertical line (|| means Or.
Yiem GeEms Prefix ~ indicates a 'not’ condition.
Minuz [-] zpecifies a range.
’VI ;I Save m---l Delete | Spaces are a: any other character.
Figure 5. Logger Settings
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3. Selectthe BT Logger 1 under the Installed Ports list and click on the Setup... button.

Logger Settings

Inztalled Ports:

wiewer

BET Logger1-[20.0.8]

Synchronize with external editor:

(* Bunning on thiz computer

ot

Duplicate

Jifd

Figure 6. Selecting BT Logger in Settings

o

Apply

s

Cancel

4. In the Setup dialog box, select the COM port that is connected to the BT_UART_DBG / TX_DBG pin of

the TI BT controller.

Setup

Connection Detailz

Com Port:§| COME -

Figure 7. Selecting COM Port

=

NOTE: Please ensure that the COM port number is less than 50. If not, change the COM port
number to a lower value from Control Panel on the PC.

5. Setup the COM port for the following settings and click OK.

Squirt - Serial Port Settings

Select Port: -

ot

Baud Rate:  [321600 | [Active) Cancel
&l Baud Rate; |921600

Baud Rate Contral

[ Enable Automatic Baud Rate Switching

Flaw Control Control
[ ®ond=offt [ RTS/CTS [ OTR
Farity Data Bits Stop Bit
'

Maone & 1
" 0dd LT 15
o o :

" Ewen {2

Figure 8. BT Logger Serial Port Settings
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6. Under the Mapping Files section of the Setup dialog box, click on Add File... button and select the
appropriate *.ili file for the BT controller as listed in the Software Requirements section above.

Setup d

Connection Details

Com Port; |COME - Setup...

Load Fram File

[ Usze

[.]

M apping Files

(¢ Parse BT Logger protocol

teszages not found in source files. .. |
"~ Parze Module protocal

[w] C: a1 B _bit_sp_wd 25TlInit_11.8.32.0l k_SEﬂE!CtE!d ILI file

I Add File. .. I Remowe Scan Folder..

Cancel ak.

Figure 9. Adding the ILI File

NOTE: Make sure that only one *.ili file is selected.

7. Click OK to apply the changes to the Setup dialog box for the BT Logger 1 port. Next, configure the
HCI/LMP viewer port.

8.

In the View->Settings... dialog box, select the HCI/LMP viewer 1 under the Installed Ports list and
click on Setup....

Logger Settings

Pt

Synchronize with external editar;

* Running on this cormputer © |

Inztalled Parts:

(BT Logger 1 -[2.0.0.2
[THCIALMP wiewer 1-[2.0.012 ]

Setup... k.

Apply

ai
e

Cancel

Figure 10. Selecting HCI/LMP Viewer in Settings
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9. Setup the Serial Port Settings.

Squirt - Serial Port Settings =

Select Part; -
Baud Rate: (321600 »| [Active) Cancel
Al Baud Rate; |F21600

Baud Rate Control
[ Enable Automatic Baud Fate Switching

Flaw Control Control
[ ®Wond=off [ RTS/CTS [ DTR
Farity D ata Bits Stop Bit
'

Mone &1
" Odd LT 15
i« g :

" Ewen ("2

Figure 11. HCI/LMP Viewer Serial Port Settings

10. Select Add File... and select the appropriate *.xml file for the BT controller as listed in the Software
Requirements section above.

Setup >

[ Enable Topology Analyzer

b apping Files:
Cahll Sw_bt_zp_wd 25T Hit_11.8. 32 5ml Selected XML file

Acdd File... FE— | - | oK |

Figure 12. Adding the XML File

NOTE: Make sure that only one *.xml file is selected.

11. Click OK to apply the changes to the Setup dialog box for the HCI/LMP viewer port.

12. Make sure that both the BT Logger 1 and the HCI/LMP viewer 1 ports are checked and the COM port
is displayed next to both of them in the Logger Settings window.
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Legger Settings >
Synchronize with external editar:
* Running on thiz computer O |
Installed Ports:
HCIALMF wigver 1 [COME]
Duplicate Apply
Cancel
Criteria: Export... | Impaort... | Default |
Type Log # Level Text Puart ﬂ
iew Filker
Filter Mew Logs
Critic.al
Tool1
Tool 2
Highlight Caolor 1
Highlight Color 2
Highlight Color 3
Highlight Color 4
Highlight Caolor &
Hiahliaht Calar £ ~
£ >
Log #: | Level: | Criteria Rules:
. i Separate words with ;ar |
T Part Semicolon [;] means And.
| | Wertical ling [|) means Or.
Wi CalEmEs Prefix ~ indicates a 'nat’ condition.
Minuz [-] zpecifiez a ranage.
| j Save Az, | Delete | Spaces are az any other character.
Figure 13. Properly Configured Logger Settings
NOTE: If the COM port nuber is not displayed next to either the BT Logger 1 port or the HCI/LMP
viewer 1 port, uncheck and check each of the ports to load the COM port settings.
13. Click OK to apply changes and close the Logger settings.
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3.2 Capturing the Logs

1. After both the BT Logger 1 and the HCI/LMP viewer 1 ports have been setup with the correct
configurations, click on the View->Show All Items option to disable any previously applied filters.

#f Settings...
B Automatic Scroll
Show All ltems

E%] Show Date
Show Time
& Show Relative Time

@ Refresh
R Clear Screen

Switch Previous View

v Toolbar
v Status Bar
A Stay On Top

Alt+F7

F5

Ctrl+Tab

W Untitled - Logger 5.0 - Connected J(COME)

File Edit Bookmarks/Comments  View Help

SJEIE

- O X

Time Port File Name

NHCI/LMP viewer 1 (JBT Logger 1 (COMEfAute Save ----  [View: <None>

Line | Information

Logs: 0/0

Figure 14. Getting the Logger Ready to Capture the Logs

2. Power up the Bluetooth® device and enable the BT controller. An initialization sequence will be
captured in the Logger windows as shown in Figure 15.
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File Edit Bookmarks/Comments View Help
DB Xh Be@ s = a8\
1 Time Port File Name Line | Information Local Clock MNetwork Clock | Host Device Remote 1 A
16:35:02.507 +0:00:00.000 BT Logger | temperature sensing: temp 24, read 0x183
2 basrcrlivecrcen iyl e et oes
3 163502523 +0:00:00.016 BTLogger | Temperature val 24, region = 6
7 163502523 <0001 BTLogger Starting INIT CALIBRATION calibration (0
163502523 +0:00:00.016 BTLogger | Calibration index = [0]
5 163502523 +0:00:00.016 BTLogger 1 synch event REG received, module RF_CALIBRATION, msi 0
6 163502523 +0:00:00.016 BTLogger | synch emd start instance, module RE_CALIBRATION, msi: 0
o 163502523 <0001 BTLogger aynch cmd retum event STARTED, module RF_CALBRATION
163502523 +0:00:00.016 BTLogger | [00005] Platform
8 1635:02523 +G:0000.016 BTLogger 1 Process type: Nominal
9 16:35:02.523 +0:00:00.016 BT Logger 1 PHY Process types: PD ACW
10 163502523 <0001 BTLogger Chip revison: 32
163502523 +00000016 ETLogaer Detected Clock = 25000000 Hz
163502523 <0001 BTLogger Ref Clock = 26000000 Hz
163502523 +0:00:00016 BT Logger 1 PLL mode disabled by pil_enable die id bit <:I BT Logger Traces
163502523 <0001 BTLogger Ref Clock i valid for PLL
163502523 +0:00:00.016 BTLogger | Clock Working mode: PRIMARY
163502523 <0001 BTLogger ARM Clock = 26000000 H, Slow Clock: Bxernal
163502523 +0:00:00.016 BTLogger | OCP Clock = 26000000 Hz.
163502523 <0001 BTLogger m_c_get locelfestures (5
163502523 +0:00:00.016 BTLogger | Im_lc_set_brest_retran (56)
163502523 <0001 BTLogger Im_lc_sef test.run it tests (55)
163502523 +0:00:00.016 BTLogger | Sef Test passed
163502523 <0001 BTLogger 2C doesn' cdst!
163502523 +0:00:00.016 BTLogger | Im_lc_get_Iocal_bel_acldr (23)
163502523 <0001 BTLogger Software version - 8032
163502523 +00000016 ETLogaer UART HCl baudrate = 17000
163502523 <0001 BTLogger ettt parometers: UartDIV= 37, 056, SP=0, Mo=1
163502523 +00000016 ETLogaer TL - Detection nitis over
163502523 <0001 BTLogger Deactivating timer int
163502523 +0:00:00.016 BTLogger | Calibration index = [32]
163502523 <0001 BTLogger aynch event FINISH received, module RF_CALIBRATION, msi O .
163500523 100000016 $TLogger1 Cibration sated Vetor-5, 0 HCI/LMP viewer Traces
163502523 <0001 BTLogger PHY FW Version 176
163502523 +0:00:00.016 BTLogger | Calibration Finished. Vector=00, 0x1
163509633 +00007125 BTLogger TL - transport_detection ntermupt_handler
163509633 +0:00:07.125 BTLogger | Transport detection: UART detected
163509633 +00007125 BTLogger TL - wart_protocol detection nterrupt, handler
163509633 +0:00:07.125 BTLogger | first byte recevied 1
163509633 +00007125 BTLogger Uart Active Protocol: HA PROTOCOL
163509633 +0:00:07.125 BTLogger | L~ hd_init
163509695 +0000T 138 HCI/LMP viewer 1 OO0DTGS4  GOOOTESE  HCLVSGet System Status oo
163509695 +00007.122 HCILMP viewer 1 OA00IESE  BO000TESE € HCL Command_Complete_VS. Get_System_Status_Event
163509695 +0000T.188 BT Logger TL - host_interface_perform_specil_processing_after firt_n_packet
163509695 +00007.122 ETLogaer UART HCl baudrate = 115200
163509695 +0000T.188 BTLogger ettt parameters: UariDIV=5, 05<25, $P=0, MoB=T1
16:35:09.695 +0:00:07.188 BTLogger | heic._process_ hei_commands: HCIVS_Get System Status (Group 3f Opcode D21)
163509695 +0000T.188 BTLogger Software version - 8032
16:35:09.695 +0:00:07.188 BTLogger | Package ID: P0.32
163509695 +0000T.188 BTLogger heic_get num_of_host_commands Total fee = 3, Reported o host =1
16:35:00.605 +0:00:07.188 BT Logger 1 HCl Send Event: HCI_COMMAND_COMPLETE_EVT
16355767 +00055.16 HCI/LMP viewer 1 OOOODACTS  GOO0OACT3  HCIVS_Update_Uart HC Baudrate s
16355767 +00055.16 HCILMP viewer 1 OAOOACT)  GO0ACT 4 HCICommand Complete. VS Update Usrt HCI Budrste_Event
163557685 +00055.179 BT Logger heic_process_hci_commands: HCIVS Update_Uart HC Baudrate (Group 3f Opeode 0:336)
163557685 +00055.179 ETLogaer heic_get num_of_host_commands, Total free = 3, Reported to host= 1
163557685 +00055.179 BTLogger HCI Send Events HCI_COMMAND_COMPLETE EVT
16:35:57.686 +0:00:55.179 BT Logger 1 UART HCl baudrate = 3000000 v
< >
Ready HCI/LMP viewer 1 ([BT Logger 1 (COME|Auto Save -—-  [View: <None> Logs: 1700/ 1700

Figure 15. BT Controller Initialization Logs

3. When all the relevant traces (from both BT Logger 1 and HCI/LMP viewer 1 ports) are captured, use
the File->Save As... option to save the logs as a *.Igr file.

W Untitled - Logger 5.0 - Connected (COME)
File Edit Beookmarks/Comments Wiew Help

(1 New CulsN | | B /19

& Open... Ctrl+0 Port
I zave Ctrl+5 BT Logger 1

BT Logger 1
Load Workspace... BT Logger 1

Save Workspace... BT Logger 1
BT Logger 1
Export All {Ignore Filters)... ET Legger 1

Export Selected... BT Logger 1
BT Logger 1

Figure 16. Saving the Logs

When capturing the logs for a long period of time (i.e. for several hours), it is best practice to use the
Auto Save and Clear feature of the Logger. Doing so prevents a single log file from getting too large
and it helps keep the logs organized for analysis later.
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To Setup the Audo Save and Clear, click Edit->Auto Save and Clear... option to open the Save and

Clear window.

W Untitled - Logger 5.0 - Connected (COMS)

File | Edit Beookmarks/Comments View Help
Copy 8 = B
¥ Delete Tirme F
Invert Selection 16:35:02.507 E
_ 16:35:02.523  +0:00:00.016 E
S 16:35:02523 +0:00:00.016  E
Find MNext 16:35:02.523  +0:00:00.016 E
Find Previous 16:35:02.523 +0:00:00.016 E
16:35:02.523  +0:00:00.016 E
Set Time Anchor 16:35:02.523 +0:00:00.016 E
16:35:02.523  +0:00:00.016 E
[5@ Aute Save and Clear... 16:35:02523 +0:00:00.016  E
_ 16:35:02.523  +0:00:00.016 E
Open In Editor 16:35:02.523 +0:00:00.016  E
10 '| 122 16:35:02.523  +0:00:00.016 E
Figure 17. Selecting Auto Save and Clear
Click OK after setting up the parameters for Auto Save.
Save And Clear 4
.ﬁ.ctivate Save And Clear
YWhen logs count reaches | 100000
Save the logs in the folder: |I::"-.Del:|ug_lcugs"-. J
Filename Frefis: |DBGLDQS1J
careel_|

Figure 18. Configuring Auto Save and Clear

NOTE: When the log capture is complete, save the last instance by clicking File->Save As... option.
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3.3 Analyzing the Tl Logger Capture

The saved logger traces can be opened in a new window of the Tl Logger by selecting File->Open. There
are several features in the Tl Logger to help with analysis of the saved logs.

3.3.1 View Filter

The View Filter is used to see only the specified traces on the working window. This feature is useful when
limiting the log analysis to only certain type of traces and/or traces with a specific keywords.

To apply the View Filter, open the View->Settings window and click on the View Filter row of the
"Criteria" section.

Once the View Filter criteria is selected, enter the filter criteria in the Text box. For example, the macro "--"
can be used to only view all the HCI/LMP viewer traces.

.

Logger Settings

Synchronize with external editar;

* Running on this cormputer © |

Inztalled Parts:

[1BT Logger 1 -[2.0.0.8] Setup...
[THCIALMP wiewer 1 - [2.00.12 ]

ok

Apply

Cancel

L
i

Criteria: Export... | [rpart.... | Drefault |
og # Level Text Fart ﬁ
View Fier ]
STl R L
Critic:al
Tool1
Tool 2

Highlight Color 1
Highlight Calaor 2
Highlight Caolor 3
Highlight Color 4
Highlight Color &

Hiklimkt Ml £ e
L4 >
Log #: | Level: | Criteria Rules:
Part Separate wordz with ; or |
- Semicalan [;] means And.
| Wertical ling (] means Or.
TR e F'r_efi:-: - indic:at_gs a 'hat’ candition.
Minuz [-] zpecifiez a range.
| ﬂ Save hg.. | Delete | Spaces are ag any other character.
Figure 19. View Filters
Click Apply to apply the View Filter.
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3.3.2

Highlight

The Highlight feature is used to highlight traces by color coding the traces that match the defined criteria.
To add a highlight filter, click on one of the Highlight Color criteria in the Logger Settings dialog box.

Once the Highlight Color row is selected, enter the criteria in the Text box and click Apply to highlight the

specified traces.

Logger Settings >
Synchronize with external editar;
’7 £ Running on thiz computer € Funning on & remote computer named: I
Irmztalled Ports:
[IBT Logger 1-[2.0.08] setup.. |
HCI/LMF wiewer 1 - [2.00.12 ]
Delete | Cancel |
Criteria: Ewxport... | [rpart.... | Drefault |
Type | Log # | Level | Text | Part A
Wiew Filker
Filter Hew Logs
Critic:al
Tool 1
. | |
ighlight Color
Highlight Caolor 3
Highlight Color 4
Highlight Calor &
Hinklinkt Ml F ~
£ >
Level: I I:nznlcnr:IE'I'hI'f'I j
Fort:
Bo..|Fa.| B /]
’VI ﬂ Save .-’-'-.s...l Delete |

Figure 20. Logger Highlight Feature
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3.3.3 Toggling Log Levels

Each log trace has a specific log level. Toggling the log levels can be used to quickly apply view filters to
the traces with the selected log levels.

W

File Edi
0 &=
1

=

3

4

=

4]

0

B

9

10

Figure 21. Log Levels

3.34 Bookmarks and Comments

This feature is used to add Bookmark to a trace. It can also be used to (optionally) add a comment to the
bookmark.

To toggle bookmark on and off on a trace, select the trace and use Bookmarks/Comments->Toggle
Bookmark (Ctrl+F2). To add/edit comment on the bookmark, use the Bookmarks/Comments->Edit
Comment...(Enter).

1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587

Bookmark ) 0

Comment ) g

WPt Pt P Pl Pl P Pl dm — g = fm — —

Figure 22. Bookmarks and Comments

NOTE: The F2 or Shift+F2 shortcuts can be used to quickly jump to next or previous bookmark
respectively.
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3.35 Find Function
The Edit->Find(Ctrl+F) option can be used to find a trace in the log file.
amands: HCIVS_Stop_VS_Lock (Group 3f Opcode 0x238)
it_com Find )4
COMR
=tors | gt | Level | Eind Mext |
ibratig
Vectol Tgur |gcarj ark Al
(neDC
Port: | e Selact &l 0
(neDC
O Up  © Down Cancel 0wl
(neDC
(xD000EBOR (neDC
(xD000EBOR (neDC

Figure 23. Find Dialog Box

3.3.6 Time Anchor

The Time Anchor is used to display the relative time of each of the traces in the log file with respect to the

anchored trace.

NOTE: Make sure that the View->Show Relative Time option is enabled before applying the time

anchor.

To anchor a trace, right click on the trace row and select Edit->Set Time Anchor.

21 4 1E33US.oYa  -0gE.uE2 Bl Logger |
52 1 16:35:57.671 -0:00:00,109 HCI/LMP viewer 1
i3 4 16:35:57.671 -0:00:00,109 HCI/LMP viewer 1

M4 4 18:3%57.686 -0:00:00.004 ET Legger 1

i35 4 16:35:57.686 -0:00:00,004 BT Legger 1

6 4 16:35:57.686 -0:00:00,004 BT Legger 1

57 4 16:35:57.686 -0:00:00,004 BT Legger 1

. e 58 2 16:35:57.686 -0:00:00,004 BT Legger 1
Time Anchor Symbol 52 1 16:35:57.780 +000:00.000  HCI/LMP viewer 1
8 4 16:35:57.780 +0:00:00.000 HCI/LMP vigwer 1

&1 4 16:3%57.780 +(00:00.000 BT Logger 1

g2 4 16:3%57.780 +(00:00.000 BT Logger 1

g3 4 16:3%57.780 +(00:00.000 BT Logger 1

Figure 24. Time Anchor
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4 Link Quality Monitor

The BT Link Quality Monitor (LQM) application monitors the Received Signal Strength Indication (RSSI)
and the Link Quality (averaged throughput) information during a connection in runtime.

4.1 Running the LQM
1. To start the LQM, click the Link Quality Monitor program icon (see Figure 25).

. Wirelesz Tools
# BTS Out
.‘ BTS Transform
glogger
(2 HCI Tester
B Link Quality Menitor
i’ Lagger
IF RTTT
#; ScriptPad
Figure 25. Starting the LQM

2. The LQM main window displays with the following panes (see Figure 26):
¢ RSSI pane
e Throughput pane
e Used-channel pane (BT and BLE)

Untitled - Link Quality Monitor L 131 x|
P FEle View Help
i[O | comsn -
0dBm AFH Master Piconet
E= BT Handle 1 3 4 5
-10 dBm B BT Handle 2
15 16 17
— = BT Handle 3 i
2 BT Handle 4 27 2
-30 dBm =1 BT Handle 5 Bl T TR v T TR
A i e e A P A o e N A it i £ | Bt | o= o3 o3 40 41
42 43
-40 dBm E= BT Handle 7
s I B BLE Handie 1 5 [IE 56 57 58 59
50 dBm 60 61 62 63 &4 5
B BLE Handle 2 + e 67 63 ea 70 71
50 dBm B BLE Hande 2 72 73 74 7S 76 77
---------------------------------------------------------------------------------------------------------------------------- B BLE Handle 4 78
-70 dBm E= BLE Handie 5
i = BLE Handie & ;
= B BLE Handle 7 :
90 dBm =1 BLE Handie & H
= DIC Uaedis 3
Throughput Results x
2,20 Mbit
5 00 Mbit B Ty 1253772
B R 3228
1,80 Mbit
1,60 Mbit
1.40 Mbit
1,20 Mbit
1,00 Mbit
0,80 Mbit
0,60 Mbit
0,40 Mbit
0,20 Mbit AFH Slave 1 Piconet
AFH Slave 2 Piconet
0,00 Mbit
ELE AFH Master
4 ® GTHandlel [ o BTHandez | O ] o [ o [ o BTHandes | o Birsnde7 | © BlEHande1 | © BlEHandez [ 0 BlEHande3] o [y BLE AFH Slave :
Ready cap|um][scRL]
Figure 26. LQM Main Window
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3. To select the port:

a. From the toolbar, click the Port Connection box. A drop-down menu displays the available ports (see
Figure 27).

b. Select the desired port.

 Untitled - Link Quality Monitar
File  View Help
U & & | [comzs [-]
0 dEm <Port Not Connected>

COM25

-10 dBm COM27

20 dBm camzd

-30 dBm

-40 dBm

-50 dBm

40 dBm

-70 dBm

-20 dBm

[
80 dRm

Figure 27. COM Port Selection

4.2 Using the LQM

42.1 Menu Bar
Table 1 describes the menu bar menus and submenus.

Table 1. Menu Bar

Menu Submenu Function
New Create a new LQM file
Open Open an existing LQM file
File Save Save the active LQM file
Save as Save the active LQM file with a new name
Exit Exit the LQM application

Chart throughput results

Display or hide chart throughput results

AFH Master

Display or hide the AFH Master Piconet pane

BLE AFH master

Display or hide the BLE AFH Master Piconet pane

BLE AFH Slave

Display or hide the BLE AFH Slave Piconet pane

View AFH Slave 1 Piconet Display or hide the AFH Slave 1 Piconet pane
AFH Slave 2 Piconet Display or hide the AFH Slave 2 Piconet pane
Standard toolbar Display or hide the standard toolbar
Status bar Display or hide the status bar
Customize Customize the keyboard and toolbar

Help LQM information and version number
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422 Toolbar
Table 2 describes the toolbar options.

Table 2. Toolbar

Iltem Function
Create a new LQM file
Open an existing LQM file

=
Save the active LQM file with a new name

=
Select the port to configure the connection between the application and the device

M1 -
Port connection box

4.2.3 Customize Dialog Box

To open the customize dialog box, click the View menu and select Customize. The Customize dialog box
with the following tabs (see Figure 28):

e Commands

» Toolbars
» Keyboard
e Menu

* Options

Use the Commands tab to drag and drop commands from the Customize dialog box to the menu or
toolbars (see Figure 28).

x

Commands | Toolbarsl Keyboaldl Menu | Dptionsl

Categories: Commands:

N

Help L,i B

New Menu (& Open...

All Commands H Save
Save bs...
Exit

Description:

Close

Figure 28. Customize Dialog Box With Commands Tab Selected
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Use the Toolbars tab to enable and disable toolbars (see Figure 29).

x

Commands ~ Toolbars | Keyboard | Menu | Options |

Toolbars:

[iMenu Bar Reset |
Standard
Reset Al |

I™| Shiow text latels

Cloge |

Figure 29. Customize Dialog Box With Toolbars Tab Selected

Use the Keyboard tab to create a keyboard shortcut for each menu item (see Figure 30).

%

Eomrnands| Toolars  Keyboard ]Hem | IJpIians'

Category: Set Accelerator for: .
| [0 1 3
Comrands: Cumrent Keys:

Open...
Save Remove I
Save As...

Press New Shottcut Key: Resst Al |

Description:

[uit the application; prompks
to save documents

Close |

Figure 30. Customize Dialog Box With Keyboard Tab Selected
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Use the Menu tab to customize menus, which includes animations and shadows (see Figure 31).

%
Commands | Toobars | Keyboard Menu | Options |

r Application Frame Menus: ——— [ Context Menus. ————————————

Show Menus for: Select contest menu

Default Menu | -------------------------------------------- j
Reset | 3:‘ Hesel |

Diefault application menu -
|ﬁppears e int: sel;: r:;otr;text MEenu,
are open. ‘Commands" and drag the

buttons into the menu
Menu animations: |Ngne vl X

¥ Menu shadaows

Close |

Figure 31. Customize Dialog Box With Menu Tab Selected

Use the Options tab to customize how menus are viewed (see Figure 32).

E
Commands | Toabars | Keyboard | Menu  Options |
Toolbar

¥ Show ScreenTips on toobars

¥ Show shortcut keys in ScreenTips
™ Large lcons

Close |

Figure 32. Customize Dialog Box With Options Tab Selected
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4.2.4 LQM Active Window

The LQM active window displays the following kinds of data regarding the quality of the link (also
Figure 33):

+ RSSI

* Used channels map

Untitled - Link Quality Monitor.

ifle View Help

P 0 E | come 4
0dBm AFH Master Piconet £
B BT Hande 1 0 1 2z 3 4 s
G dBm B BT Handie 2 ©
16 17
10 dBm B3 BT Hende3 18 19 0 21 2 23
1 BT Hande 4 25 2 27
15 dém =3 BT Handie 5
39 41
20dBm 5T Hande 2 43 49 45 46 47
B BT Hande 7 4 49 S 51 % 5
25 dim M BLE Handle 1 54
80 61 84 85
-30dBm 1 BLE Handls 2 & 57 68 69 70 71
B BLE Handle 3 2 73 7 75 7 77
35 dém O o e e L e T Y e B BLE Handle 4 i
40dBm B0 BLE Handle 5
=1 BLE Handie 6
45 d8m

1 BLE Handle 7
50 dBm 3 BLEHandle &
B BLE Handi= 9
3 BLE Handie 10
-60 dBm I BLE Handie 11
B BLE Handlz 12
3 BLE Handle 13
70dBm D BLE Handle 14
3 BLE Handie 15

55 dBm

65 dBm

75 dBm

-80 dBm

-85 dBm

-30 dBm

Throughput Resuts x
220Mbit

=T M

-0

2,00 Mbit
1.80 Mkt
160 Mt
140 Mkt
1.20Mit
1,00 Mbit
0.80 Mhit
050 Mbit
0.40 Mbit
0.20 Mbit AFH Slave 1 Piconet £

AFH Slave 2 Ficonet £
0.00 Mt

BLE AFH Master
4 ©  BTHande ! L © BT Handle 2 L o L ) L o L O BTHandie & L O BTHande 7 L ©  BLEHandie 1 L ©  BLE Handle 2 L O BLEHandle3 | © BLE...[p BLE 4FH Slave
Ready UM

Figure 33. LQM Active Window

The LQM application supports up to seven BT handles and up to three piconets (one master and two
slaves).
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4.2.4.1 RSSI Window

The RSSI window displays the RSSI measurements of up to seven handles. Each handle is represented
by a color. The scale of the window varies from 0[dbm] to —90[dbm]. The increase threshold is -65[dbm],
and the decrease threshold is —45[dbm].

-25 dBim

-30 dBm

35 dBm

40 dBm

45 cim |
50 dBm ok

55 dBim AL "

60 dBm rf 2l "5[ WYV VY Wll .\|r llﬂ,. ! ""\I'I\'I"uuu

L |
« Increase tronsmitted

70 dBm , power
.75 dBm =
80 dBm

Figure 34. Increase Transmitted Power

Each time the measured RSSI falls below the lower threshold, the device sends a request to the
transmitting device to increase the transmitted power to within the desired range (see Figure 34). In this
case, 1 (up arrow symbol) indicates (in the same color of the specific handle) that transmitted power must
increase. When the transmitted power rises above the upper threshold, | (down arrow symbol) indicates
that transmitted power must decrease.

The last throughput results sample is displayed near the related graph. Green text indicates enough
samples are present for statistics; red text indicates not enough samples are present for statistics.

4.2.4.2 Used-Channels Window

The Used-Channels window includes up to three channel maps and up to two piconets (a device can be a
master in one piconet and a slave in two other piconets).

Channels appear as decimal values from 0 to 78 (for example, channel 0 = 2402 MHz;
channel 1 = 2403 MHz).

The following colors can represent each channel:

« Light gray: the specific channel is not in use.

» Dark gray: the specific channel is recently removed.
» Blue: the specific channel is recently added.

* Black: the specific channel is in use.
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Figure 35 shows the used-channels window.
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Figure 35. Used-Channels Window
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Terms and Abbreviations

Table 3 lists terms and abbreviations.

Table 3. Terms and Abbreviations

Term Description
BD_ADDR Bluetooth® device address
BER Bit error rate
BT Bluetooth®
HCI Host controller interface
Host/host PC A PC connected to the device through the serial port
LMP Link manager protocol
LQM Link quality monitor
PER Packet error rate
RF Radio frequency
RSSI Received signal strength indication
SwW Software
VS Vendor-specific
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products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
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applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
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endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
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