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1 Introduction

1.1 Purpose & Scope

The purpose of this document is to describe the software tools available to test the WLAN and
Bluetooth radios that are embedded within certain LSR modules. Also described in this
document is what hardware requirements are necessary in the TiWi-R2, TiWi-BLE, TiWi5, TiWi-
SL, TiWi-uB2, and TiWi-uB1 host boards to use these tools. Note that not all sections pertain to
all modules.

1.2 Applicable Documents

e TiWi-R2 Datasheet 330-0045

e  TiWi-BLE Datasheet 330-0087

e TiWi5 Datasheet 330-0042

e  TiWi-SL Datasheet 330-0085

e TiWi-uB2 Datasheet 330-0100

e TiWi-uB2 EM Board User Guide 330-0104
e TiWi-uB1 Datasheet 330-0132

e TiWi-uB1 EM Board User Guide 330-0134

1.3 Revision History

Date ECN Change Description Revision
9/26/2011 - Initial release 1.0
6/8/2012 - Updated information for new tools. Added hardware info. 2.0
8/14/2013 87-2013 Added TiWi-uB1 info 3.0

Table 1 Revision History

The information in this document is subject to change without notice.
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2 Using TiWi Test Modes with Host Processor

Note that this section only applies to TiWi-R2, TiWi-BLE, and TiWi5.

Vbat Vi/o

£ 4

<« BT_EN
€——WL_EN
Host
32 kHz v
< > > UBSL < SbIo > Processor
< HCI (BT) >

Figure 1 TiWi to Host Processor Connections

2.1 WLAN

The current Tl Wiki page is dated October 2010 — Tl will be updating this page to include
additional information on APIs to invoke WLAN Test Modes.

http://processors.wiki.ti.com/index.php/OMAP35x Wireless Connectivity PLT Recommendati
ons

WLAN Continuous Transmit http://processors.wiki.ti.com/index.php/WL127x TX Testing

WLAN Constant Receive  http://processors.wiki.ti.com/index.php/WL127x RX Testing

2.2 Bluetooth

Bluetooth FCC Modes
http://processors.wiki.ti.com/index.php/Bluetooth FCC Mode

Bluetooth RF SIG Mode http://processors.wiki.ti.com/index.php/Bluetooth RF SIG Mode

The information in this document is subject to change without notice.
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3 Hardware Requirements for LSR Tools

Vbat Vi/o
T S
€¢——BT_EN
€——WL_EN
3}{2 Tiwi D — Pr:cc;.sstsor
W
» g
Ll <
WLAN_UART = HCI (BT)

P Level Translation |«

v Q
Serial to USB 4—}; .

Figure 2 General Connection Diagram

%
i

3.1 USB to Serial Conversion

A UART connection to the module is needed to put both the WLAN and Bluetooth radios into
test modes. The most common way to do this is with a USB to serial converter such as offered
by FTDI (http://www.ftdichip.com/).

3.2 Level Translation

The UART 1/0 on the module operates at 1.8V DC, but the USB-to-Serial converters commonly
run at 3.3V DC, therefore level translation is needed. LS Research has used a Fairchild
74VCX164245MTD for voltage translation on past designs successfully.

A 1.8V FTDI USB-to-Serial cable can be used in order to eliminate the need for level shifter
circuitry.

FTDI 1.8V TTL USB-to-Serial cable (TTL-232RG-VREG1V8-WE):
http://www.ftdichip.com/Products/Cables/USBTTLSerial.htm

The information in this document is subject to change without notice.
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3.3 TiWi-R2 / TiWi-BLE / TiWi5

The TiWI-R2, TiWi-BLE, and TiWi5 modules have a pin for pin compatible footprint.

Pin Number Pin Description Connect To
1 VBAT 3.3vDC
11 VIO 1.8V DC
19 SLOW_CLK 32.768 kHz clock
12,30,44-47,49-56 GND GND

Table 2 TiWi-R2, TiWi-BLE, and TiWi5 Power and Clock Connections

The power-up sequence diagram in the corresponding module datasheet must be followed.

Pin Number Pin Description
7 WL_RS232_RX
8 WL_RS232_TX
10 WL_EN

Table 3 TiWi-R2, TiWi-BLE, and TiWi5 WLAN Connections

The WLAN Enable pin (WL_EN) must be properly asserted per the power-up sequence diagram
in the corresponding TiWi datasheet.

The information in this document is subject to change without notice.
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Pin Number

Pin Description

34

HCI_RX

35

HCI_RTS (Optional)

36

HCI_TX

39

HCI_CTS (Optional)

5

BT_EN

Table 4 TiWi-R2, TiWi-BLE, and TiWi5 Bluetooth Connections

The Bluetooth Enable pin (BT_EN) must be properly asserted per the power-up sequence

diagram in the corresponding TiWi datasheet.

The information in this document is subject to change without notice.
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The Bluetooth HCI port needs to be shared between the host processor or microcontroller, and
the Bluetooth Eval Tool (PC). Provisions need to be in place on the printed circuit board to
prevent contention between the PC’s UART and the host’s UART. There are various ways this
could be implemented; a simple method that may work in some applications is to use resistor
population options to disconnect the unused port.

Bluetooth All No Pop
H(l:ﬁleort Tmﬁl Host
RF ! ; AAA, | Processor
Module i i i AN, i or
! | A, | Microcontroller
[ i }
77777777 |
All 0 ohm

Level Translation
Serial-to-USB
Bluetooth Test Tool

Figure 3 Sharing HCI Port for Bluetooth

The information in this document is subject to change without notice.
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3.4 TiWi-SL

The TiWi-SL module is an 802.11b/g capable module; therefore there is no Bluetooth interface.

Pin Number Pin Description Connect To
15 vCC 2.9-3.6VDC
1,11,12,14,16,17,23,24,27,32-35,37-44 GND GND

Table 5 TiWi-SL Power and Clock Connections

Pin Number Pin Description
9 UART_RX
7 UART_TX
5 MODE1
8 MODE?2
13 PWR_EN

Table 6 TiWi-SL WLAN Connections

See the TiWi-SL datasheet for details on how to connect the MODE1 and MODE2 pins for test
mode or normal operation.

The information in this document is subject to change without notice.
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3.5 TiWi-uB2

The TiWi-uB2 module is a Bluetooth Smart Ready (Bluetooth 4.0 + EDR) module; therefore it has
no WLAN interface.

Pin Number Pin Description Connect To
12 VBAT 3.0-4.8VDC
18 VDD_IO 1.8V DC
8 SLOW_CLK_IN 32.768 kHz clock
5-7,9,13,15,17,25-33 GND GND

Table 7 TiWi-uB2 Power and Clock Connections

Pin Number Pin Description
3 HCI_RX
4 HCI_RTS (Optional)
2 HCI_TX
1 HCI_CTS (Optional)
16 nSHUTD

Table 8 TiWi-uB2 Bluetooth Connections

The Bluetooth enable pin (hSHUTD) must be properly asserted per the power-up sequence
diagram in the TiWi-uB2 datasheet.

NOTE: See section 3.3.4 for sharing the HCl interface port.

The information in this document is subject to change without notice.
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3.6 TiWi-uB1

The TiWi-uB1 module is a Bluetooth Smart (Bluetooth 4.0 BLE) module; therefore it has no
WLAN interface.

In order to use the HCl interface the Tl HostTestRelease App must be flashed into the TiWi-uB1
module. See the TI BLE Stack for more information.

Pin Number Pin Description Connect To
11 AVCC 2.0-3.6VDC
12 DVCC 2.0-3.6VDC
4,5 XOSC32K 32.768 kHz clock

2,3,22,33-39 GND GND

Table 9 TiWi-uB1 Power and Clock Connections

Pin Number Pin Description
30 HCI_RX
27 HCI_RTS
29 HCI_TX
28 HCI_CTS
6 Reset

Table 10 TiWi-uB1 Bluetooth Connections

NOTE: See section 3.3.4 for sharing the HCl interface port.

The information in this document is subject to change without notice.
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4 Using LSR Tools to Invoke Test Modes

4.1 Obtaining the LSR Software

The TiWi Bluetooth Evaluation Tool can be obtained from the TiWi Page on the LSR wiki. Note
that this tool is used for not only the TiWi modules, but also the TiWi-uB2 and TiWi-uB1
Bluetooth modules.

The TiWi WLAN Evaluation Tool can be obtained from the TiWi Page on the LSR wiki.

4.2 Using the Software

To use the TiWi Bluetooth Eval Tool effectively, the user must use the tool in this order:

1. Connect to the module on the specified COM port
2. Load the appropriate patch file into the module
3. Evaluate constant transmit or constant receive

The information in this document is subject to change without notice.
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4.2.1.1 Connecting to the Module Bluetooth Port

Open the tool, select the desired COM port, and press the connect button. Upon connecting to
the Bluetooth device successfully, an appropriate message will be displayed.

[%5 TiWi Bluetooth Eval Tool  Version 3.1.04 [,

=

| Clear Log Windaow |

Init Connected to BT device. -
HCI Version: (06
Gl rm HCI Revision: (0000
i N : LMP Version: (x06
COM23 ~  [i Connect :l | Disconnect | | Read Version | Manufacturer: (000D
Patch File LMP Subwersion: B« 1BO0F

| Browse

Load Patch |

Bluetooth Transmit

Constant TX | Packet TX

Channel Index  Freguency channel index (k), range 0 — 78 (decimal)
5 Freq=2402 + 2%, fork =0,1,2 ... 39

| startTransmit |
Freq = 2403 + 2(k—40), for k =40, 41..78

Power Level  Modulation Data Pattern | Stop Transmit |

15 GFSK | = Z0Z0 (10101010)
Generator Init Value EDR Generator Mask

43879 62309

Bluetooth Receive

Channel

0 | Constant Receive || Stop Receive

Packet Type PacketLength Mumber of Packets
DHL |+ 25 1 |  swrteem |

| GetBERResiits |

Figure 4 Bluetooth Device Connected Successfully

NOTE: The serial communication between the PC tool and the module runs at 115,200 baud.

The information in this document is subject to change without notice.
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4.2.1.2 Loading the Bluetooth Patch
NOTE: The TiWi-uB1 module does not need a patch

To load the Bluetooth patch into the module, the user can type the patch file path in or use the
browse button to select the patch file. An appropriate patch file will have an .hci extension.
Once the patch file is selected, the user can click the “Load Patch” button and the patch will be
loaded into the module. Depending on the size of the patch, this can take several seconds.

[0 TWi Bluctooth Eval Tool_version 220N = e

| Clear Log Window |

Init Connected to BT device. -
HCI Version: 06
COM Port HCI Revision: (0000
== a— | - - LMP Version: (06
COM23 - | Connect | | Disconnect | | Read Version | Manufacturer: (<0000
Patch Fil LMP Subwversion: B« 1BOF
a = ————  Loading BT patch. packets to send: 133 Please wait ...
Ci\Users'rerickson\Desktop\bluetooth_init_cc2564_2, 1.hd | Browse Packets sent: 133 Download patch time: 5.7985798 seconds

Bluetooth Transmit

Constant TX | Packet TX

Channel Index  Freguency channel index (k}, range 0 — 78 (decimal)
Freq =2402 + 2, fork =0, 1, 2 ... 39
0 Freq = 2403 + 2(k—40), for k = 40, 41..78

Power Level  Modulation Data Pattern | Stop Transmit |

| stertTransmit |

15 GFSK |- 2020 (10101010)
Generator Init Value EDR Generator Mask
483879 62309

Bluetooth Receive

Channel

0 | Constant Receive || Stop Receive

Packet Type PacketLength Mumber of Packets
DHL |~ 25 1 |  swrteer |

| Get BER Results |

Figure 5 Bluetooth Patch Loaded Successfully

Once the patch is loaded, the tool can be used to evaluate the constant transmit or receive
characteristics of the module.

The information in this document is subject to change without notice.
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4.2.1.3 BLE Packet TX Tab

This tab only applies to the TiWi-BLE, TiWi5, and TiWi-uB2 modules. It allows the user to control BLE

transmit modes.

i e Ve

Clear Log Window

-

||
I Init
ni
|
i COM Port
| com1 | [C]Flow Control Connect l [ Disconnect l [ Read Version l
Patch File
Load Patch
Bluetooth Testing
| ConstantTx | Packet™: | BTRF SIGMode | BLEPacketTX | coas4l |
Channel Index Fregquency channel index (k), range 0 — 39 (dedmal)
—  Freq=2402+2k fork=0,1,2..33 iy
Power Level  Payload Type Stop Transmit
15 PRES 9 -
Packet Length # Packets
AckEtLeng i Packet length = 1-37
37 [u} # packets = 0 for unlimited
Bluetooth Receive
Channel
i} [ Constant Receive ] [ Stop Receive ]

Packet Type PacketLength Number of Packets

30H1 |~ 25 1 [ Start BER

] [ Get BER Results ]

4 r

Figure 6 BLE Packet TX Tab
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After connecting to the TiWi-uB1 there is a CC2541 tab in the Bluetooth Eval Tool that will allow the user

to control the TiWi-uB1 test modes. This is the only tab used to control the TiWi-uB1.

Init
COM Port

| COoM1 - [[]Flow Control Connect l [ Disconnect l [Read Version l

Patch File

Bluetooth Testing

| ConstantT | Packet™i | BT RF SIG Mode | BLE PacketTx | CC2541 |

Constant Waveform
Maode
_— [ Modem TX l [ Modem RX l [ End Modem Test
Modulated | =
Modem Hop TX
Channel Index
1]
Padket Test

Packet Length Payload Type

TX Start
37 PRES 9 - Test Stop
RX Start

Bluetooth Receive

Channel

i} [ Constant Receive ][ Stop Receive ]

Packet Type PacketLength Number of Packets

IHL |~ 5 1 [ Start BER ][ Get BER Resuts ]

Figure 7 TiWi-uB1 RF test modes

The information in this document is subject to change without notice.
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4.2.2 TiWi WLAN Evaluation Tool
To use the TiWi WLAN Eval Tool effectively, the user must use the tool in this order:

Connect to the module on the specified COM port

Load the appropriate firmware into the module

Run a transmit BIP calibration so accurate transmit levels are reached
Evaluate constant transmit or constant receive

PwnNPE

4.2.2.1 Connecting to the TiWi WLAN Port

Open the tool and select the desired COM port and baud rate. A valid INI file must be chosen
before attempting to connect. Once an INI file is selected, the “Connect” button can be clicked.

S0C Temperature w
Connect / Disconnect
COM Port: comis ||
Baud Rate: s21600 ||

Timeout {ms): =

IMI File

Browse |C: \Tii_Production930-0009-R2, 1.ini

Firmware

Browse |

Mot Running

Figure 8 Connected to WLAN Successfully

The information in this document is subject to change without notice.
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4.2.2.2 Loading the WLAN firmware

The user must select the desired firmware file and then click the “Download” button.

SOC Temperature W

Connect / Disconnect

Channel Baud Rate: n
1 H .

Timeout {ms): 500
[ Discomect |

INI File

Browse |C: \Tivvi_Production930-0009-R2. Lini

Firmware

Browse |C: \TivWi_Production'480-00156-R2.0.bin

irmware Running

Figure 9 WLAN Firmware Loaded Successfully

The information in this document is subject to change without notice.

330-0069-R3.1 Copyright © 2011-2016 LS Research Page 18 of 22



z LSR WLAN and Bluetooth Radio Tools
alaird Business USER GUIDE

4.2.2.3 Running TX BIP (Transmit calibration)

To run the TX BIP, the user must navigate to the TX tab of the tool and click the “Run TX BIP”
button. The calibration will complete in a second or two and if no error is displayed the
calibration has completed successfully.

S0C Temperature connection TR

Packet T¥ Calibration

() single () Infinite Length
O Series Continuous

Parameters

Rate: 1 Mbps GI:

Type: Data | DCF
Scrambler

Size: 20

Armount: 100

Delay: 0.04

Preamble: | Long | - |

Power:

Start TX Padket

Figure 10 TX BIP Button

The information in this document is subject to change without notice.
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4.2.2.4 Evaluating WLAN TX and RX

The Transmit and Receive characteristics of the module can be evaluated using the TX and RX
tabs respective.

S0C Temperature

Connection RS

Packet T¥ Calibration

() single () Infinite Length
O Series Continuous

Channel

S

Parameters
Rate: iMbps | =] G | Llong | |

Type: Data | DCF
Scrambler

Size: 200

Armount:

Delay:

Preamble:

Power:

Start TX Padket

Figure 11 TiWi WLAN TX Tab
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S0C Temperature

" 1
& TiWi WLAN Eval Tool Version 2.0.0 |

Contral RX Statistics

(@) Operational Mode
() statistics Mode

Femisatsies|

Address Mismatch

Total

Good

PER %%

EVM

S0M

R55I

R

Figure 12 TiWi WLAN RX Tab
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5 Contacting LS Research

Headquarters LS Research, LLC
W66 N220 Commerce Court
Cedarburg, W1 53012-2636
USA
Tel: 1(262) 375-4400
Fax: 1(262) 375-4248

Website www.lsr.com

Wiki www.Isr.com/products-wiki
Technical Support www.lsr.com/products-forum
Sales Contact sales@Isr.com

The information in this document is provided in connection with LS Research (hereafter referred to as “LSR”)
products. No license, express or implied, by estoppel or otherwise, to any intellectual property right is granted by
this document or in connection with the sale of LSR products. EXCEPT AS SET FORTH IN LSR’S TERMS AND
CONDITIONS OF SALE LOCATED ON LSR’S WEB SITE, LSR ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS
ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.
IN NO EVENT SHALL LSR BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR
INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE THIS DOCUMENT,
EVEN IF LSR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. LSR makes no representations or
warranties with respect to the accuracy or completeness of the contents of this document and reserves the right
to make changes to specifications and product descriptions at any time without notice. LSR does not make any
commitment to update the information contained herein. Unless specifically provided otherwise, LSR products are
not suitable for, and shall not be used in, automotive applications. LSR’s products are not intended, authorized, or
warrant/ed for use as components in applications intended to support or sustain life.
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