b TEXAS
INSTRUMENTS

BRF6300 Starter-Kit

User Manual

Revision 0.1
July 6, 2005

BT-UM-0048

Copyright © 2005, Texas Instruments Incorporated.

PRELIMINARY: documents contain information on a product under development and are issued for evaluation purposes only.
Features characteristic data and other information are subject to change.

A Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.



{'f TEXAS
INSTRUMENTS

BRF6300 Starter Kit

User Manual
July 6, 2005
BT-UM-0048, Revision 0.1

Table of Content

L [ 1 oo [0 Tex 1o o [P PT PR UOPRPPPRPN 5
1.1. 2 0T doTo] (g Y, foTo 0] L= = 2 IV T PSPPI 5
1.2. Generic Interface BOard (GIB).........eoiiiiiiieiiie ettt sttt sttt e b et s beennee s 5
1.3. WOrKING CONFIQUIALIONS .....ciuitiei ittt et e e s bt e e et e e e e bt e e e e bt e e e enbe e e s anneeeeabeeeennnee 6
1.4. Hardware reQUITEMENTS . ......oii ettt et e e e e e s st e e e n e e e e nr e e e s asne e e e anr e e e e annneeeannneas 6

2. Terms & ADDIEVIALIONS. .......eiiiiii ettt et bbb e nree s 7

3. DOCUMENTS REIEIENCE ....eiiieiiiiie ettt e ettt e et e e e s e et e e e r et e e e e e e e s anneeeearneeenanee 7

S Y1 (=104l [T ot q o] o] o O USRS TRR PR 8
4.1. =] oo 1qto [ = o | = Lo o KU PSPPI 8
4.2. Generic INterface BOard (GIB).........eoiiiiiieeiiie ettt sttt st et et aeeeanee s 9

4.2.1. VOICE INTEITACES ...ttt ettt e e b et e bt e b e e nae e e sbeeennee e 9
4.2.2. RO232 INTEITACES ...ttt ettt b e bt e e be e e bt e e be e e bt e s be e eane e ebeeenee s 9
4.2.3. (01 Te7 < J P TP U TP PP P TP P OPRTURTTPPRUPRTN 9
4.2.4. DO (=T U1 F= (o =TSP UUPTUPP PPN 10
4.2.5. LeVEI SNIFLET ...ttt et 10
4.2.6. [ Te [foz= N i o] o I I TSRS PP PP 10
4.2.7. HOSE INEEITACE ...t e e e e e sree e 10
4.2.8. (T (O ot o g T=Te1 (o] ¢ PP PP PP 10
4.2.9. Debug RS232 DB CONNECIOr (JT4) ..ottt ettt e aee e 10
4.2.10. RS232 converter CONNECION (J15) . .uiii ittt 10
4.2.11. N C Tl a 1= Tt (o] o (1 1 I PSPPSRSO 11
4.3. 0T coTo] 1 g 1Y, foT [0 L= (= I PR 11
4.4. [ T0 =T o I =0T | SRR PURRP 12
4.4.1. (1= =0 10 | S PRSPPI 12
4.4.2. BTM — | layout @and deSCHPION ......c.vvieiieeee et e e e 13

LT € 1Y i (10 To TR 7= Ta (=T PRSP 14
5.1. Installing the SOfIWAre PACKAGE .......evi i 14
5.2. Preparing the Starter Kit fOr USE........oii i et s 15

B.  CONNECLOIS & INTEITACES ... .eeiiiieiiie ettt ettt e it s bt e ea b e e st e e ea b e e st e e sab e e saneesnneesaneenanas 16
6.1. BTM/GIB interface (J5 and J6 0N GIB).......c.oiiiiiiiiiiiiee ettt bbbt 16
6.2. Host connector (U3, J12 @nd J20) .....oooiiiiiiiiiie ettt st 17
6.3. HEAASET JACK (J27) ittt e et e e s e e e s nr e e e e e e e e e e e s R e e e e e nnneas 19
6.4. Line IN / LiN€ OUT JACK (JT8) ..eeiiiieiieiiiie ettt st s rab et e et e e e st e e s b e e e e enbe e e e nnneeas 19
6.5. JTAG CONMNECIOT (UT7) ettt ettt ettt b e e bt e b et bt e e bt e e bt e e be e e ae e e ke e e be e e abeeeaeeenbeeenneeenee 20
6.6. [ (O R S Y2 V2 oo g = Te3 (o] gl (U I 1 ) I PR 20
6.7. Debug RS232 CONNECION (JT14) ...ttt ettt ettt ettt st e et e e e e e s beeenee s 21
6.8. DIC JACK (UB) .ttt ettt ettt ettt et b e bt b e e bt b e e r e e nr e e nne s 21
6.9. (U] oo gyl Tor (o] g (1 1 ) U PUP PR OPPN 21
L2 O = = 1 (=Y g oTo] g [=Tot (o] VL TR I 0 ) I USSR 21
6.11.  RS232 Converter CONNECION (J15) .. ittt ettt ettt e b et e sb e sbeesnee s 22
L = € | (@ I U] 3 o= £ OO PP 23
[0 G T o /=T g oTo [ T=Tox 1o g (Y I I USSR 25
L T =TS B o 11 ) £ PSPPSR 25
6.15. DOT iNterface CONMECIOIS ........ciiiiiiiiie ittt et st e e et e e n e e st e sn e e sbeesnee s 25

VS (= 0l O 1o U T = i o TP 26
7.1. L1 U o] o] PR 26
7.2. Power SUPPIY CONfIQUIATION ... ..ottt e et e b s beeenee s 26

Copyright © 2005, Texas Instruments Incorporated Page 2 of 36

All information presented in this document is confidential.



{i’ TEXAS BRF6300 Starter Kit
M |
INSTRUMENTS User Manual

BT-UM-0048, Revision 0.1

7.3. Talo [ or=N (o] gl M =1 B I @70 ] e 0 =11 o] o IR 27
7.4. Clock SOUICE CONFIGUIATION. .......ciiiiiiiei ettt ettt e s ab e sar e e sab e e sareenanas 27
7.5. VLo oT- N @Fo] o1 Te [¥] = o] o F SO PP RPN 28
7.6. HCI and TX_DBG configuration (USB or RS232) for GIB........c.coiiiiiiiiiiiieiee e 28
7.7. Default Jumper CoNfIQUIAtIONS ... ....ocuiiiii ittt b et e b e s beeenee s 29
7.8. [ (O I @70 01T U] - U1 (o]  H PR 31
7.8.1. Host Power supply CONFIQUIATION .....coiiuieiiiiiee et 31
7.8.2. HOSt conNECioN 10 BTM ..ot sre e 31
7.8.3. Host clock supply CONfIQUIALION ........coiuiiiiiieee e 31

7.9. X @7o] )i lo 0 =T ] o TSP PP RPN 31
% L0 T = ol 07T | o 0 - 11 o] o O PO 32

8 O o T ] - PO TP SO TP PU PP PPTPPRROPPTN 33
8.1. FIrMWAre UDPGALE........eeiiieieie ettt e st e e e e e e e s nre e e e e e e e nnneas 33
8.2. [ (07 I 07T o T4 aF=Ta o [T TP PP PP PP PTPPPRTI 33

LS B IV 1= E YU =100 1= T o TP PRI 34
9.1. RF measurements using a BIUEtOOTh™ TESTIEN ........oiiiiiiie e 34
9.2. Power Consumption MEASUIEIMENT ..........iii ittt et sae e s s bb e e e e enbe e e e eaneeas 34

Table of Figures

Figure 1: Starter Kit DIOCK GIAGIam .......ooiii ittt ettt e bt e sa b e e sab e e sab e e st e e sabeesareenanes 8
Figure 2: GIB 1ayout @nd AESCIIPLON. ..ottt ettt e bt e e ettt e e sabe e e e s bbeeeeanbe e e e enneeas 12
Figure 3: BTM- | 1ayout @nd AESCIIPON ......oiiiiiiei ettt e st e e et e e s s bt e e e s br e e e e anbe e e e enneeas 13
Table of Tables

Table 1: Hardware REQUIFEIMENTS .......cooiiiii ettt e e e et e e s e e e e s b ne e e e aar e e e e snneeesanneeeean 6
Table 2: Terms and ADDIEVIATIONS ........ccuiiiiieii ettt b e sr e san e sar e sare e saneenanes 7
Table 3: DOCUMENTS FEIEIENCE ... ittt e e e e ettt et e e e e e e e nseeeeeeeeea s ntbeeeaaeeaaannssnneeaaaaannn 7
Table 4: BTM/GIB INTEITACE ......cooiuiiiiie ettt ettt b e e bt e et et eabe e e be e e ebe e et eeeaneeenreeeneeeane 17
LI o) LIRSl o= A o] o 1= T (o] = PR O 18
Table 6: Mono/Stereo CODEC SEIECHON .......cccueiiiiiiie ettt be e e saeeenee e 19
Table 7: Headset jack signal CONFIQUIAtION ........cooouiiiiiiiiii et e e b e et e e enneeas 19
Table 8: Line jack signal CoONfIGUIAtION .......cooiiiiiiiiiee et e e e n e e e e s ennneas 20
TaDIE 9: JTAG CONMNMECION .....ciiiii ittt ettt b e bt e e bt e e bt e e b et e bt e e b et e ebe e e beeebeeeabeeeaneeennneenneeane 20
= Lol (I N O (O I S 72 72 T T T =T (o TR 21
Table 11: DEDUQG RS232 CONNECLON.....ccciuiiieiiiie ettt ettt e st e e et bt e e s ate e e s eaae e e e sbbe e e enbeeesenneeas 21
L= Lo (=T B2 I T g =T (o ) TR 21
TabIE 13: USB COMNEBCION......iiiiiiiii ittt ettt h et b et e bt e e b et e bt e e b et e bt e e be e e abe e e abeeeaneeennneeneeean 21
Table 14: Balery CONMNECION. ... ...eii ettt et e e et e e e s e e e s e st e e et et e e enn e e e s asne e e e enre e e enrneesnnnneas 22
Table 15: SPare RS232 CONMNECION......cciiuiiiieiiie ettt ettt st e e s sab et e e s b bt e e s abe e e e eaneeeeebbeeeenbeeesenneeas 22
TaDIE 16: GPIO JUMPEIS ...ttt ettt ettt ettt b ettt e bt bt e e bt e e ae e ek et e bt e e b et e be e et et e be e e beeeseeebeeeaneeebaeenneene 23
TabIle 17: POWET CONNMECION ......eiiiieiitee ettt bt ettt e b e e b et e bt e e b et e bt e e beeebe e e ebeeeaneeenbneenneeane 25
TaDIE 18: TEST POINES ... ettt ettt b e e bt e e b et e bt e e b et e be e e beeeebe e e e beeeaneeennneenneeane 25
Table 19: POWET SUPPIY (UB) ...ttt ettt sttt ettt et e e e st e e e b e e e e e e e e s enne e e e enr e e e enr e e e s nnnneas 26
Table 20: POWET CONFIGUIATION .....coiiiiii ittt ettt et e et e e st e e e sab et e e s bb e e e eate e e s eaneeeeenbbeeeenbeeesnnneeas 26
Table 21: Voltage levels CONfIQUIAION ........ooi it e e n e e e s eanneas 27
Table 22: ClOCK CONTIGUIALION ......oiiiiiie ettt e et e e i bt e e st et e e sate e e e eaae e e e enbeeeeenbeeessnneeas 28
Table 23: Clock ManagemeNnt.........ooiiiiiiieiie e e Error! Bookmark not defined.
Table 24: USB or RS232 select for HCl and TX_DBG 0N GIB .........uuuuuiuiuiiiiiiiiiiiiiiriiereriresernrnrnearnrareserarae...—————. 29
Copyright © 2005, Texas Instruments Incorporated Page 3 of 36

All information presented in this document is confidential.



{i’ TEXAS BRF6300 Starter Kit
M |
INSTRUMENTS User Manual

BT-UM-0048, Revision 0.1

Table 25: Default JUMPEr CONFIGUIALIONS ....coouiiiiiiiie et et s e e bt e e st e e e s eaneeas 30
Table 26: HOST JuMPEr CONfIGUIATION ......oiitiiiiiieitie ettt ettt ettt ettt be e et et abe e e sbe e e aae e e sbeeeaneeenbeeennneenee 31
Table 27: ENabliNG JTAG OPEIAtION....cciiuiiie ittt ettt ettt e e ettt e e sab et e e s bb e e e s ate e e s sane e e e snbbeeeenteeesnnneeas 31
Table 28: RF CONTIQUIATION ...ttt e s e r e e e e e e e e e e e sn e e e enr e e e s ennneas 32
Copyright © 2005, Texas Instruments Incorporated Page 4 of 36

All information presented in this document is confidential.



{i’ BRF6300 Starter Kit
TEXAS

User Manual

INSTRUMENTS July 6, 2005

BT-UM-0048, Revision 0.1

1. Introduction

The Starter Kit provides both a demonstration platform and a development environment for a variety of
Bluetooth™ products.

The Starter Kit allows users to easily develop their application using the Bluetooth™ protocol and allows
the integration of Bluetooth™ functionality with various host applications.

The Starter Kit contains all the necessary tools to enable easy development and is designed in a manner
that provides easy migration to final product.

The Starter Kit Hardware consists of 2 boards:
=  BTM — Bluetooth™ Module
=  GIB — Generic Interface Board

1.1. Bluetooth™ Module (BTM)

The BTM holds the TI BRF6300 single chip along with a BALUN, matching network, decoupling
capacitors, BT antenna, SMA connector for RF testing and an RF switch to choose between antenna and
SMA. There are several BTM versions:

Bluetooth™ Module | (BTM - I) — Bluetooth™ Module based on the BRF6300 chip in 4.5x4.5 package.
This is a general-purpose BT module

Bluetooth™ Module Il (BTM - ll) — future

1.2. Generic Interface Board (GIB)

This board holds the Bluetooth™ Module (BTM) and provides it with needed power and clocks. It contains
all peripherals needed to communicate with the BRF6300 as well as providing a platform for
measurement of power consumption.

The main interfaces are:

= RS232 or USB HCI port for connecting to a PC host

= RS232 or USB debug trace port for capturing BRF6300 baseband traces using a PC host
= Host connectors for interfacing to a host board

= Mono / Stereo CODECs with mono / stereo headset jack and Line IN / Line Out jack.

= BTM connectors and interface

»  Current measurement interface

= 1O pull up / pull down selection jumpers

Copyright © 2005, Texas Instruments Incorporated Page 5 of 36
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1.3. Working Configurations

The GIB provides extensive flexibility for supporting different work configuration needs, via on-board
peripherals and support for different BT modules.

The default power (3.3V) for VDD_IN provided by the GIB can be changed by changing resistor values on
board (see 7.2).

External host interface supports host I/O voltage equal to or less than the BTM voltage,with no changes
required to board. Level shifters on the GIB achieve this.

BTM signals can be directed either to the host interface connectors or to the GIB (to RS232 converters,
CODEC etc.). For flexibility, signals are divided into 4 groups, where each group can be routed
independently to either Host connector or GIB (see 7.8 jumper list).

1.4. Hardware requirements

Item Comments Quantity

Host PC running: 1
Windows 2000 or XPe.

Serial cable (RS232)

Included in package.

Headset

Included in package.

DC-adaptor.

Included in package.

Main AC cable to the DC-adaptor.

Standard AC appliance connector.

Not included in package

QN G T Y

Table 1: Hardware Requirements

Copyright © 2005, Texas Instruments Incorporated
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2. Terms & Abbreviations

Abbreviation /Term Meaning / Explanation

BALUN Balanced to Unbalanced

BPF Band Pass Filter

BT Bluetooth™

BTM Bluetooth™ Module

CFG Configuration

FW Firmware

GIB Generic Interface Board

GPIO General Purpose 1/0

HCI Host Controller Interface

Host Application User application connected to the board through the host connector, or HCI interface.
Host PC A PC connected to the Starter Kit via the serial port or USB (HCI)
HW Hardware

LED Light-Emitting Diode

NC Not Connected or Not assembled.

PCM Pulse Code Modulation

PPM Parts Per Million

PTMP Point To Multi Point

PTP Point To Point

RF Radio Frequency

ROM Read Only Memory

SK Starter Kit

SBTM Supper BTM — future (not implemented) BTM with extended footprint
TCXO Temperature Compensated Crystal Oscillator

VC-TCXO Voltage Controlled Temperature Compensated Crystal Oscillator

Table 2: Terms and Abbreviations

3. Documents Reference

Document Description Reference Number Revision Number
BRF6300 product Specification BT-SM-0037 Rev 0.2
HCI commander user manual BT-UM-0029 Rev 0.2

Table 3: Documents reference

Copyright © 2005, Texas Instruments Incorporated Page 7 of 36
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4. System description
4.1. Block diagram

Power suppl
DC 9V usB
connector Battery connector
Power switch
On/Off
¢ ¢ I »| Delay Il ¢
DC regulator DC regulator DC regulator
3.3v 1.8/3.3V CFG 1.8/3.3V CFG
Vgib Vbin Vbio
__Supply voltage to 3.3V logic I I I
<
+ + »| 11GPIO
| Current measurement connectors
From HOST and JTAG ¢ ¢
BTH
A P Antenna
Reset Reset -
switch ) circuit RF CFG cor?nc()eztor
Switch SMA
To CODEC BRF6300 <
¢ connector
. BALUN/
Vbio ) LED Ny
indicators Filter
CFG 32.768kHz 26MHz
< crG Oscillator E,F\EIQ TCXO
A Y A
Resistor arrays / Level Shifters
A ¢ A A
RS232
converter
A
* Buffer
X A A A STEREO
CODEC CODEC y
\4 \ 4 Clocks y Y
2MHz/ A
8KkHz Y JTAG
_/ connector
. Y
DBG UsB Serial HCI
connector connector connector y
(RS232) Headset
connector
Y A A
HOST connector
Figure 1: Starter Kit block diagram
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4.2. Generic Interface Board (GIB)

This section will describe the different parts of the GIB, which is the mother board for the BTM plug-in
module.

4.2.1. Voice interfaces

4.21.1. Mono CODEC

TWL1103 - 3V Linear (default), A-Law, p-Law CODEC with an I°C control interface (slave to the
BRF6300).

HCI Commander has built-in init script to setup the BRF6300 to work with the CODEC default
parameters. If any other application is used, the BRF6300 must be configured accordingly using
HCI_VS_Write_ CODEC_Config_Island3.

4.21.2. Stereo CODEC

TLV320AIC23 I12S compatible stereo codec with an I°C control interface, stereo headphone and Line OUT
capability as well as stereo MIC IN and Line IN capability. This CODEC is supplied with its own master
clock of 12.288MHz from a dedicated crystal oscillator. It is capable of operating in both Master and Slave
modes.

4.2.1.3. CODEC Clocks (2.048MHz / 8kHz)

The BRF6300 can perform as either a PCM master or slave. When setting the BRF6300 to operate as a
PCM slave, an on board clock circuit can be used for providing the PCM clocks. A 4.096MHz oscillator
divided by 2 generates a PCM clock of 2.048MHz with a 50% duty cycle. Another division by 256 creates
Frame Sync of 8KHz. Routing of these clocks to the CODECs is done is done by changing a set of
resistors (see 7.4).

4.2.2. RS232 interfaces

4.2.2.1. HCI RS232 Interface (J13)

MAX3245 provides conversion of 3.3V and RS232 levels. It provides:
=  Com port connection to a PC Host (RX and TX)

= HW flow control (CTS/RTS)

= Power management control (DTR/DSR)

4.2.2.2, Debug RS232 Interface (J14)
MAX3245 provides conversion of 3.3V and RS232 levels. It provides:
= Com port connection to PC based Logger utility.

4.2.3. Clocks

4.2.3.1. 26MHz TCXO
20 PPM Fast clock to the BTM provided from a VC-TCXO.

There is an option to provide this clock to the BTM from the Host connector by changing a resistor
configuration (see 7.4).

There is also an option to provide this via a SMA connector - selected by JP16.

4.2.3.2. 32.768 kHz oscillator
250 PPM slow clock to the BTM provided by an on board oscillator circuit.

Copyright © 2005, Texas Instruments Incorporated Page 9 of 36
All information presented in this document is confidential.



{i’ TEXAS BRF6300 Starter Kit
M |
INSTRUMENTS User Manual

BT-UM-0048, Revision 0.1
There is an option to provide the clock to the BTM from the Host connector (see 7.4).

4.2.4. DC regulators

Three low-dropout adjustable on-board voltage regulators (TPS7101Q) provide 3 separate voltages:

= Vgib - Peripheral voltage for GIB onboard peripherals like CODEC and RS232 converters etc. (default
3.3V)

= Vbin — BRF6300 core voltage supply

= Vbio — BRF6300 IO voltage supply

Supply to these regulators is provided from the power jack or on-board 9V battery connector, or via USB
connector J16.

Vbin can also be supplied from an external unregulated source to emulate direct battery connection. This
is done by removing 3-4 and 5-6 jumpers on J4 (to isolate the on-board regulator output from the BTM)
and connecting external unregulated source to pin 4 or 6 of J4.

4.2.5. Level shifter

MAX3378E — 9 low voltage, bi-directional level translators for supporting 1.8/3.3V mixed voltage system.
This allows interfacing of the BTM IO to the host 10, with different voltage levels on each side. An option
exists for bypassing each level shifter using a OR resistor array.

Note: If no host suplly is provided, 3.3V is automatically supplied as Vhost. In addition, the level shifters'
outputs to the BTM and host connectors can be tri-stated via jumpers.

4.2.6. Indication LEDs
Two indications LED’s are mounted on the GIB in order to give some information on the Starter Kit status:
= Blue Green LED (D5) - indicates power is applied to the board

= Blue LED (D4) — controlled by the BTM RTS_HCI signal and indicates that the BRF6300 is up and
ready (when RTS_HCI goes low)

4.2.7. Host Interface

The GIB provides an interface for connecting the BRF6300 BTM to a host board via a set of Host
connectors. All the BTM signals are routed to the Host connectors via level shifters. This allows direct
drive of the BTM from the customer application board. If no level shifting is needed, the level shifters can
be bypassed using OR resistor banks.

4.2.8. GPIO connectors

There are eleven GPIO connectors located on the GIB serving as a pull-up / pull-down area for BRF6300
IO signals (see 6.12 for additional details)

Connector type: Header 1x3 (JP3, JP4, JP5, JP6, JP8, JP10, JP11, JP12, JP13, JP14, JP15)

4.2.9. Debug RS232 DB9 connector (J14)

Used for logging BRF6300 Baseband messages. J14 provides access to the BRF6300 baseband traces
at RS232 levels for interfacing to a PC com port.

4.2.10. RS232 converter connector (J15)

J15 provides the ability to convert external RS232 level signals to logic levels and vice versa, using spare
I/O on a MAX3245.(see 6.11 for additional details)

Copyright © 2005, Texas Instruments Incorporated Page 10 of 36
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4.2.11. JTAG connector (J17)

Allows for Tl internal SW debugging and testing.
Connector type: Header7x2

4.3. Bluetooth Module (BTM)

The BTM contains an onboard antenna for ease of use of the Starter Kit as a Bluetooth™ device. It also
provides an RF interface to the BRF6300 via an SMA connector (J1). The SMA connector allows for easy
hookup to RF measuring instruments for full RF evaluation.

Selection between SMA and Antenna can be achieved using J2 (closed by default, meaning on board
antenna is connected).

A set of resistors RNR1 and RNR2 can be populated appropriately to bypass the RF switch and connect
the RF signal applied at the SMA connector directly to the BALUN. This allows avoiding the insertion loss
introduced by the additional path when going through the RF switch. By default, RNR1 and RNR2 are
configured to use the RF switch in the path.

The insertion loss introduced by the RF switch is ~0.8 dB at 2.5GHz.

Copyright © 2005, Texas Instruments Incorporated Page 11 of 36
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4.4. Board layout
4.4.1. GIB layout

Dﬁdack ON/OF Switch
Resat Switch

¢ %

Rs232 Spare o-_(f| She

1

Host Connectors
Bluetooth ™ Antenna

Power Indicator

|
i I
o -1 = [;ﬂa i
N EET C\lggg [==]!
_—
- |
Bls g o
- . B i Al
Gl = e
: B o gl i‘EB ]
IE “g& nnF = |
L . H'”’]
EREEEHHERR Y °* -
S L ] :i LT
=

Figure 2: GIB layout
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4.4.2. BTM - | layout and description

lllustration only. This board’s layout may change from time to time. Please refer to the respective
schematics portion of the CD for the updated placement.

o @/ E‘F Cunnec’[ur

Bluetooth ™ Antenna @

21N R

=D

] 3
. i e

Figure 3: BTM-I layout
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5. Getting started

The following is required to activate the Starter Kit platform:

5.1. Installing the software package
The CD included in the package contains:

= Documentation

= Schematics and placement

» Firmware

= Scripts (for the HCl commander tool)

= Setup.exe for the PC tools

Please refer to the Readme.txt on the CD root directory for the detailed structure of the CD.

Install the package from the CD to obtain the TI PC tools (HCI Commander and Flash Update Utility).
After installation, the Tl tools as well as their User Manuals should be available at:

C:\Program Files\Texas Instruments\Bluetooth Tools

An HCI Commander icon should appear on the Quick Launch bar as well.

The HCI Commander is a user-friendly tool which allows Bluetooth inquiring for remote devices,
connecting, creating voice links, etc. It also provides a simple way for sending scripts for different
dedicated operations (like putting a device in test mode).

When new scripts are available, they need to be copied to the location of the HClI Commander application
(should be in "C:\Program Files\Texas Instruments\Bluetooth Tools\ ").

The Flash Update Utility allows updating the BRF6300 Firmware via the HCI UART connection (BRF6300
stacked ram or external ram modules only).

To use these tools, refer to the User Manuals included.

Copyright © 2005, Texas Instruments Incorporated Page 14 of 36
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5.2. Preparing the Starter Kit for use

RS232 to/from PC DC adaptor

Headset

Mounting screws

Figure 4: Cable inserts description

= Configure the jumpers for using either the USB or RS232 port for HCI connection with PC. Connect
appropriate connector from starter kit to PC.

=  Apply power to the Starter Kit
= Connect the headset.

» Run the HClI Commander tool and select the correct port (COM or USB) for communication with the
starter kit.

= Using the tool, Inquire for other devices and connect to them (easily done with another Tl Starter Kit
run by an HCI Commander)
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6. Connectors & Interfaces
6.1. BTM/GIB interface (J5 and J6 on GIB)

The BTM mounts on the GIB using two connectors — J5 and J6. All signals at the two connectors are
labeled on the GIB schematic with a _btm to distinguish them.

Signal name | J5/J6 pin # | Direction Description
PCM (CODEC) interface
AUD_IN JP5-10 GIB - BTM CODEC audio data input
AUD_OUT JP5-6 GIB « BTM CODEC audio data output
AUD_FSYNC JP5-4 GIB <& BTM CODEC frame synchronization control
AUD CLK JP5-8 GIB & BTM CODEC transmit/receive clock
HCI RS232 interface
HCI_RX JP5-11 GIB - BTM HCI Data Receive
HCI_TX JP5-13 GIB « BTM HCI Data Transmit
HCI_CTS JP5-9 GIB - BTM HCI Clear-To-Send
HCI_RTS JP5-7 GIB « BTM HCI Request-To-Send
Debug RS232 interface
TX _DBG_UART JP5-3 GIB « BTM Debug Data Transmit
Clocks and Reset
SLOW_CLK_IN JP5-17 GIB - BTM 32kHz Clock input
XTALP_FAST_CLK_IN JP6-10 GIB - BTM Fast oscillator in
NSHUT_DOWN JP6-16 GIB » BTM Active low reset/shutdown input
General I/0
CLK_MODE_SEL JP5-18 GIB - BTM Clock Request Active high/low select
100-ETX_CLK_REQ_OUT JP5-26 GIB « BTM GPIOO0 / external clock request out
1015-EXT_CLK_REQ_IN JP5-25 GIB & BTM GPIO15 / external clock request in
1017-SCL JP5-29 GIB <> BTM GPIO17/ I’C Clk
103-SDA JP5-27 GIB + BTM GPIO3 / I’C Data
104 JP5-12 GIB <> BTM GPIO4
101 JP5-16 GIB + BTM GPIO1
107 JP5-5 GIB - BTM GPIO7
1014 JP6-3 GIB <> BTM GPIO14
105 JP6-5 GIB + BTM GPIO5
102 JP5-14 GIB <> BTM GPIO2
1016 JP6-4 GIB + BTM GPIO16
JTAG interface
TDI JP6-9 GIB - BTM JTAG Test Data In
TMS JP5-24 GIB — BTM JTAG Test Mode
TCK JP6-18 GIB - BTM JTAG Test Clock
TDO JP5-23 GIB « BTM JTAG Test Data Output
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Power
VDD_DAC JP6-7 Internal DAC supply voltage
VDD_IN JP5-31,33,35,37 Internal power supply
JP6-32,34,36,38
VDD_IO JP5-28,30,32,34,36,38 Power supply for 10 buffers
JP6-27,29,31,33,35,37
GND JP5- Digital ground
1,2,19,20,21,22,39,40
JP6-
1,2,19,20,21,22,23,24,2
5,26,39,40

Table 4: BTM/GIB interface

6.2. Host connector (J3, J12 and J20)

The Host interface is divided into three signal groups — HCI (J12), Audio/ I’C (J20) and 10 (J3). These
three connectors located on the GIB include all options for interfacing to a host board. All signals at the
three connectors are labeled on the GIB schematic with a _host to distinguish them. The host interface
signals are level shifted to the host supply voltage that can be applied at one or many places on the GIB

including the connectors J3/J12/J20.

J20
Pin no Signal name Direction Description
5 AUD_IN Host — BTM CODEC Audio Data Input
3 AUD_OUT Host « BTM CODEC Audio Data Output
4 AUD CLK Host <> BTM CODEC transmit/receive clock
6 AUD_FSYNC Host <> BTM CODEC frame synchronization control
2 1017-SCL Host <> BTM GPI017/ I’C Clk
1 |03-SDA Host <> BTM GPIO3/ I°C Data
8 GND Ground
Vhost_in Host — BTM Power supply from host
J12
Pin no Signal name Direction Description
6 RX_HCI Host — BTM HCI RS232 Data Receive
8 TX_HCI Host <~ BTM HCI RS232 Data Transmit
2 RTS_HCI Host « BTM HCI RS232 Request-To-Send
4 CTS_HCI Host —» BTM HCI RS232 Clear-To-Send
1 HOST_WAKE Host < BTM Host wakeup signal to host
3 BT_WAKE Host — BTM BT wakeup signal from host
5 Vhost_in Host — BTM Power supply from host
7 GND Ground
J3
Pin no Signal name Direction Description
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16 HOST _XTALP_FAST CLK Host <> BTM Fast clockoscillator in/out

8,10 GND Ground

2,4,6 Vhost_in Host — BTM Power supply from host

12, 14, NC Not connected

18, 20

22 HOST_SLOW_CLK Host <> BTM 32.768kHz Clock in/out

23 I00-ETX_CLK_REQ_OUT Host <> BTM GPIOO0 / external clock request out

24 HOST_RESET Host » BTM Reset from the Host (to shut down the BTM)

1 100 Host <> BTM GPI02/ I’C Clk

3 101 Host &> BTM GPIO1 / external clock request in

5 102 Host «<» BTM GP104 / NEMUO

7 103 Host <> BTM GPIO3

9 104 Host «<» BTM GPI0O4

11 105 Host «<» BTM GPIO5

13 107 Host <> BTM GPIO7

15 1014 Host «<» BTM GPIO14

17 1015 Host «&» BTM GPIO15

19 1016 Host <> BTM GPIO16

21 1017 Host <> GIB GPIO17

23 NRESET_btm Host < BTM Iitn(:ication to the HOST that BTM is in shut down
state

Table 5: Host connectors

J3
:,‘::E :“:'5: 1 2 [ Vhost_in
= Nes o 3 e Vhast_in
122 host - i
= 5 B Wwhost_in
123 host e 8 b -
104 host e I w0 b 1
105 haost ot B I
157 _host = D
e 12 14— -
] 15 18 p——————» XTALP_FAST_CLK_host
e 17 18 p—=x
B foe O 10 20 [ )
————— 21 22 p——> SLOW_CLK host
nRESETbim Jp—— ] 22 24 [ ¢ HOST_RESET
HEADERTZ:x2-2 54mm

1214, 1015 and 1017 can act as HOST WAKE.

107 can act as BT WAKE

The HOST may put in
shutdown state the BT
(HOST ouiput)

J1z RS$232 Host Connector

—
RTS HCl host 2 i H WAKE host
CTS_HCT host 4 E] E \FE_host
RE_HCT host @ £ Vhos,_in ] L
TA_HCT host f Fi Vhost_in

— M caz

HEADER 4X2-2.54mm 01U
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Audio Host Connector

Jz20
o - — -
017 120 host . 1 03 12C host
EOD CLR. host 4 3 Al UT_hios
EDD FSYAC host B 5 Al nost
2 I r=Whost_in
—T

HEADER 4x2-2 S4mm

Figure 6; Host Connectors — J3/J12/J20

6.3. Headset jack (J21)

The headset jack J21 is a 6-pin jack that can be used with either a mono or stereo headset, depending on
the configuration set on the GIB by JP23.

JP23 Description
Closed Mono CODEC selected and MONO headset signals available for configuration on headset jack using J31
Open Stereo CODEC selected and STEREO headset signals available for configuration on headset jack using J31

Table 6: Mono/Stereo CODEC selection

Additionally, depending on the setting of JP31, the signals that connect to J21 can be changed in either
mode. This allows for two configurations each, for a mono or a stereo headset.

JP31 = OPEN

Config: Mono1/Stereo1

J21 Pin #

Signal Connected

Notes

1 (&2) (shorted)

Headset_Right

For mono headset, this is NC

3 (&4) (shorted) MIC_in Same for mono or stereo

5 Headset_Left For mono headset, this is Headset out
6 GND Ground

JP31 = CLOSED | Config: Mono2/Stereo2

J21 Pin # Signal Connected Notes

1 (&2) (shorted)

Headset_Left

For mono headset, this is Headset_out

3 (&4) (shorted)

MIC_in

Same for mono or stereo

5

GND

Ground

6

Headset_Right

For mono headset, this is NC

Table 7: Headset jack signal configuration

6.4. Line IN/Line OUT jack (J18)

The stereo Line IN / Line OUT jack is a 6-pin jack that can be used as either Line IN or Line OUT, but not
both simultaneously. This function is only available when using the stereo CODEC. The configuration
can be set using JP29 and JP30. Please note that JP29 and JP30 should have the same settings (any
other configuration is invalid).
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JP29 & JP30
both closed on
1-2

Config: LINE IN

J18 Pin # Signal Connected Notes

2,8,5 NC Pins 1-4 are not connected
4 LIN Left channel Line IN

1 RIN Rt channel Line IN

6 GND Ground

JP29 & JP30 | Config: LINE OUT

both closed on

2-3

J21 Pin # Signal Connected Notes

2,8,5 NC Pins 1-4 are not connected
4 LOUT Left channel Line OUT

1 ROUT Rt channel Line OUT

6 GND Ground

Table 8: Line jack signal configuration

6.5. JTAG connector (J17)

Pin no Signal name Direction Description

1 TMS JTAG - GIB JTAG Test Mode Signal
2 JTAG_RST JTAG - GIB JTAG reset to FBTM

3 TDI JTAG - GIB JTAG Test Data In

4 GND Ground

5 Vgib 3.3V DC

6 NC Not assembled

7 TDO JTAG « GIB JTAG Test Data Output
8 GND Ground

9 TCK_gib JTAG Test Clock after buffer
10 GND Ground

11 TCK JTAG Test Clock

12 GND Ground

13 NC Not connect

14 NC Not connect

Table 9: JTAG connector

6.6. HCI RS232 connector (J13)

Pin no Signal name I/0 Comment

1 NC

2 TXD_HCI_RS232 Out

3 RXD_HCI_RS232 I | EIA-RS232C levels
4 DSR_HCI_RS232 (BT_Wakeup) In

5 GND
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6 DTR_HCI_RS232 (Host_Wakeup) Out
7 CTS_HCI_RS232 In
8 RTS_HCI_RS232 Out
9 NC

Table 10: HCI RS232 connector

6.7. Debug RS232 connector (J14)

Pin no Signal name I/0 Comment

1 NC

2 TXD_DEBUG Out

8 NC " | EIA-RS232C levels
4 NC In

5 GND

6 NC Out

7 NC In

8 NC Out

9 NC

Table 11: Debug RS232 connector

6.8. DC jack (J8)

Pin Signal name Voltage Min Comment
range current
V_IN 6-9V 300mA
2 GND Ground

Table 12: DC connector

6.9. USB connector (J16)

Pin no Signal name Comment

1 V_USB 5V (supplied when connected to a USB host)
2 USB_D N D- USB signal

3 USB D P D+ USB signal

4 GND Ground

Table 13: USB connector

6.10. Battery connector (J9, J10)

Connector Signal name Comment
J9 V_BAT 9V (supplied when 9V battery is attached)
J10 GND Ground
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Table 14: Battery connector

6.11. RS232 Converter connector (J15)

Pin no Signal name Comment

1 RS232_IN_1 RS232 level signal in 1 g

2 RS232 OUT 1 RS232 level signal out 14— \

3 RS232 IN_2 RS232 level signal in 2 \ )\ \

4 RS232 OUT 2 RS232 level signal out 2 \ <« \ \
5 LOGIC_OUT 2 Vgib level signal out 2 \ \ (J \
6 LOGIC_IN_2 Vgib level signal in 2 \ — \
7 LOGIC_OUT 1 Vgib level signal out 1 \ P
8 LOGIC_IN_1 Vgib level signal in 1 —>

9 GND Ground

10 GND Ground

Table 15: Spare RS232 connector
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6.12. GPIO Jumpers

Connector Pin no Signal name Description

JP3 1 Vbio Power supply for BTM 10
2 I00-ETX_CLK_REQ_OUT GPIOO0 / external clock request out
3 GND Ground

JP4 1 Vbio Power supply for BTM 10
2 101 GPIO1
3 GND Ground

JP5 1 Vbio Power supply for BTM 10
2 102 GPIO2
3 GND Ground

J6 1 Vbio Power supply for BTM 10
2 103-SDA GPIO3/ I°C Data
3 GND Ground

J8 1 Vbio Power supply for BTM 10
2 104 GPIO4
3 GND Ground

J10 1 Vbio Power supply for BTM 10
2 105 GPIO5
3 GND Ground

J11 1 Vbio Power supply for BTM IO
2 107 GPIO7
3 GND Ground

Ji12 1 Vbio Power supply for BTM IO
2 1014 GPIO14
3 GND Ground

J13 1 Vbio Power supply for BTM 10
2 1015-EXT_CLK_REQ_IN GPIO15 / external clock request in
3 GND Ground

J14 1 Vbio Power supply for BTM 10
2 1016 GPIO16
3 GND Ground

J15 1 Vbio Power supply for BTM 10
2 1017-SCL GPIO17/ I’C Clk

GND Ground

Table 16: GPIO jumpers
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Figure 7: GPIO Jumpers
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6.13. Power connector (J11)

Pin name Signal name Comments

1 Vdcb Power supply source voltage

2 Vbio BTM 10 supply voltage

3 Vgib GIB supply voltage

4 Vhost Voltage to level shifters on host interfaces (if no Vhost_in,
Vgib is used by default).

5 Vfast Fast clock oscillator power supply

6 Vhost_in Power supplied by Host board

7 Vbin BTM core supply voltage

8 GND Ground

Table 17: Power Connector

6.14. Test Points

Test Point name | Test Point no Comments

GIB

FPGA_IO_5 TPA1 FPGA 10 5 signal on J1 (DOT interface connector)
FPGA_IO_6 TP2 FPGA 10 6 signal on J1 (DOT interface connector)
SLOW_CLK TP3 32.768 kHz slow clock (or inverted slow clock)
Vgib TP5 GIB supply voltage

Vbin TP6 BTM core supply voltage

Vbio TP7 BTM 10 supply voltage

nRESET TP8 Active low reset for BTM

CLKOUT TP9 USB to RS232 converter (U29) clock output
CLKOUT_TEST TP10 Stereo CODEC clock (U39) output

BTM

ANATEST1 TP3 IF test

ANATEST2 TP4 IF test

PMTST TP5 Power Management test

Table 18: Test Points

6.15. DOT interface connectors

The DOT interface connectors J1 and J2 are reserved for Tl use only - not intended for customer use.

Additionally, JP1 is reserved for use with J1 and J2.
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7. System Configuration

7.1. Power Supply

The Starter Kit requires external power supply of 6-9V with a minimum of 300mA current supply. The
power supply is included in the SK package; however the AC cable (which is country specific) is not. Any
“PC like” power cable will do.

Number Type Polarity Description
J8 DC jack Center: + 6-9V, minimum 300mA external supply common for DC adaptors.
Sleeve: -

Table 19: Power supply (J8)

7.2. Power Supply Configuration

Power configuration is preset and does not need to be changed unless there is a specific need to
interface to a host board with a specific voltage level. The following information is for reference only on
how power supply options are set for the GIB. It is, however, recommend that power supply settings not
be changed.

The following power rails are available on the Starter kit:

= Vgib — Default Voltage for all devices on the GIB

= Vbin — BRF6300 core voltage

= Vbio — BRF6300 IO voltage

= Vfast — Voltage for the Fast Clock Oscillator (Vfast = Vgib)

= Vdcb — Power supply source voltage (DC in or USB or 9V battery)

= Vhost — Power supply for level shifters when connecting to a host board (default is Vhost=Vgib)

Power configuration Description
Default Vgib | 3.3V | Regulated power supply from DC-jack, USB connector or
configuration from on board battery.

Vbin | 3.3V | For information refer to GIB schematic Power page.

Vbio | 1.8V

Table 20: Power configuration

The table below shows the required resistor values for different GIB voltage levels.

Vbin/Vbio
R73/R81 R77/R85 R76/R83 R78/R86

1.6V 6.8k 18k N.C. N.C.
1.8V 10k 18k N.C. N.C.
2.0V 10k 18k 68k 8.2k
2.7V 10k 18k 0 13k

3.0V 10k 18k 0 10k

3.3V 10k 18k 0 8.2k
3.6V 10k 18k 0 6.8k
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Table 21: Voltage levels configuration

R70 and R75 can be used to redirect Vgib, Vbin and Vbio, if required..

7.3. Indicator LED Configuration
There are two LEDs on the starter kit GIB.

The Green LED indicates power is applied to the GIB. The Blue LED default control is the BTM signal
RTS_HCI. When connected to the RTS_HCI (default), The Blue LED turns on after power up to indicate
that the BRF6300 FW is up and ready.

7.4. Clock Source Configuration

The BRF6300 chip requires two clocks — Fast clock (12MHz — 40MHz) and slow clock (32.768 kHz). The
fast clock can be selected by changing jumpers or resistors on the GIB. Default setting is done by
jumper.

The mono CODEC TWL1103 requires two clocks — PCMCLK (2.048MHz, AUD_CLK, PCM data clock)
and PCMSYN (8 kHz, AUD_FSYNC, PCM frame synchronization). The clock source for the CODEC can
be selected by changing configuration resistors on the GIB.

The stereo CODEC TLV320AIC23 requires three clock signals — MCLK (12.288MHz, crystal oscillator)
and BCLK (2.048MHz, AUD_CLK, PCM data clock) and frame sync — LRCIN/LRCOUT (8 kHz,
AUD_FSYNC, Left / Right Channel select)

The different configurations are described in the following table:

Clock configuration | Description

Clocks for BRF6300

Clocks provided to Slow clock Supplied from an on-board crystal oscillator (32.768kHz) assembled on the GIB
the HOST (XT1). Assemble R51 (OR).
Fast clock Supplied from an on-board VC-TCXO (26MHz) (OSC1) assembled on the GIB.

Assemble R57 (OR).

Supplied from an external signal generator on SMA connector J7. Remove C18 and
assemble R57. Close JP16:1-3.

Clocks provided to Slow clock Supplied from crystal oscillator (32.768kHz) (XT1) assembled on the GIB (Default).

the BTM Remove R53, add R51 (OR). Supply clock via the Host connector

J3:22 (SLOW_CLK_host).

Fast clock 12- Supplied from VC-TCXO (26MHz) assembled on the GIB (OSC1) (Default). Close

40MHz JP16:1-2.
Remove C18, assemble R57. Close Supply clock via the Host connector
JP16:1-2. J3:16 (HOST_XTALP_FAST_CLK).
Close JP16:2-3. Supply clock from an external signal
generator on SMA connector J7.

Clocks for CODEC TWL1103

BRF6300 CODEC I/F | PCMCLK Supplied by the BRF6300. BTM signal AUD_CLK.

is Master

(Default — set by the PCMSYNC Supplied by the BRF6300. BTM signal AUD_FSYNC.

HCI Commander init

script)
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BRF6300 CODEC I/F | PCMCLK Connect R165 Supplied from the 2.048MHz clock signal generated on
is Slave board the GIB. This clock signal also supplies the BRF6300
with the audio clock. BTM signal AUD_CLK.

PCMSYNC Connect R167 Supplied from the 8kHz clock signal generated on board the
GIB. This clock signal also supplies the BRF6300 with the
audio frame sync. BTM signal AUD_FSYNC.

Clocks for CODEC TLV320AIC23

BRF6300 CODEC I/F | MCLK Supplied from an on-board crystal oscillator (12.288MHz) (OSC2) assembled on the

is Master GIB.

(Default —set by the | BoLK Supplied by the BRF6300. BTM signal AUD_CLK.

HCI Commander init

script) LRCIN/LRCOUT | Supplied by the BRF6300. BTM signal AUD_FSYNC.

BRF6300 CODEC I/F | MCLK Supplied from crystal oscillator (12.288MHz) (OSC2) assembled on the GIB.

is Slave

BCLK Internally generated by the TLV320AIC23. This clock signal also supplies the

BRF6300 with the audio clock. BTM signal AUD_CLK (default). Configure CODEC as
master.
Connect R165. Supplied from the 2.048MHz clock signal generated on
Configure CODEC as | board the GIB. This clock signal also supplies the BRF6300
slave. with the audio clock. BTM signal AUD_CLK.

LRCIN/LRCOUT | Internally generated by the TLV320AIC23. This signal also supplies the BRF6300 with
the audio frame sync. BTM signal AUD_FSYNC (default). Configure CODEC as

master.

Connect R167. Supplied from the 8kHz clock signal generated on board the
Configure CODEC as | GIB. This clock signal also supplies the BRF6300 with the
slave. frame sync. BTM signal AUD_FSYNC.

Table 22: Clock configuration

NOTE: The appropriate selection for Mono or Stereo CODEC must be made to ensure clock availability to
a particular CODEC. See Table 6 in section 6.3.

7.5. Voice Configuration

Both the mono and the stereo CODECs are set to work with the default power-on settings. For
confi%uring and/or changing the CODEC default settings, an I°C interface is available on each CODEC.
The I°C interface is connected to the host and BTM I°C signals.

BRF6300 chip is capable of supporting two simultaneous voice channels (using the 12S format). The
stereo CODEC can be used to demonstrate this capability.

Refer to Table 6, Table 7 and Table 8 for details on selecting a particular CODEC. Default selections are:
Mono CODEC and LINE IN for Line jack.

7.6. HCIl and TX_DBG configuration (USB or RS232) for GIB

The GIB provides USB and RS232 interfaces for use with a PC for both the HCI communication and the
TX_DBG signal of the baseband traces. The settings on JP19, JP 20 and JP22 configure how the
relevant GIB signals are brought out to the different connectors — J13 (dedicated RS232 connector for
HCI signals), J14 (dedicated RS232 connector for TX_DBG) and J16 (USB connector for HCI signals or
TX_DBG signal - only one at one time).

Below table lists all the different combinations possible. “N/A” indicates signals not available on any
connector.
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JP19 JP20 JP22 GIB HClI signals GIB TX_DBG signal
(RTS, CTS, TX, RX)
Open Open Open J13 J14
Open Open Close J13 N/A
Open Close Open J16 J14
Open Close Close J16 N/A
Close Open Open J13 J14
Close Open Close J13 J16
Close Close Open N/A J14
Close Close Close N/A J16

Table 23: USB or RS232 select for HCl and TX_DBG on GIB

7.7. Default Jumper Configurations
The following table describes the default configuration for all jumpers. The jumpers are on the GIB unless

noted otherwise.

Function Pins Default jumper configuration (relevant only when working with the level shifters)
BTM current 1 —2 (Vbio) Connected
az)asurements 3 -4 (Vbin) Connected

5 -6 (shunt) Connected

7 -8 (Vgib) Not connected
Host IO connectionto | 1 -2 JP2 connected
BTM on connector J3 Connection
(JP2) disabled
Host HCI connection 1-2 JP21 connected
to BTM on connector Connection
J12 disabled
(JP21)
Host audio connection | 1 -2 JP27 connected
to BTM on connector Connection
J20 disabled
(JP27)
Host I°C connection 1-2 JP24 connected
to BTM on connector Connection
J20 disabled
(JP24)
CODEC audio 1-2 JP26 not connected
connection to BTM Connection
(JP26) enabled
CODEC I°C 1-2 JP25 not connected
connection to BTM Connection
(JP25) enabled
USB and RS232 HCI 1-2 JP17 not connected
connection to BTM on | Gonnection
connectors J16 and enabled
J13, respectively
JP17)
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TX_DBG and JTAG 1-2 JP18 not connected

connection to BTM on | Gonnection

connectors J14 and enabled

J17, respectively

(JP18)

10 select for 1-2(107) JP9 not connected

BT_WAKE signal Connection

(JP9) disabled

10 select for 1-2(1014) Not connected

HOST_WAKE signal

JP7) 3-4(l1015) Not connected
5-6(1017) Not connected

Fast clock source
Select

(JP16)

1 -2 (26MHz from
GIB)

Connected

2 — 3 (Ext via SMA)

Not connected

configuration select
(JP31)

Mono / Stereo 1 -2 (Mono) Connected

CODEC select

(JP23)

Headset Jack 1 -2 (Mono2) Not Connected (see Table 7 in section 6.3)

Left Line IN/ Line 1 -2 (Left Line IN) Connected
OUT configuration
(Sf;gg) Note: JP29 and JP30 settings MUST always be the set to the same position.
Right Line IN/ Line 1 -2 (Right Line Connected
OUT configuration IN)
select Note: JP29 and JP30 settings MUST always be the same
(JP30)
Antenna select 1 -2 (Antenna) Connected
(J2 on BTM)
USB/RS232 JP19:1 -2 Not connected GIB HCI signals are available on the
configuration select - RS232 connector J13 and TX_DBG
for HCl and TX_DBG | JP20:1-2 Not connected signal is available on the RS232
on GIB connector J14
JP22:1 -2 Not connected

Table 24: Default Jumper configurations

The GIB has provision to bypass the level shifters by using the OR resistor arrays. The bypass resistors
are not populated by default and should be populated when a particular level shifter needs to be
bypassed. Please refer to the GIB schematics.
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7.8. HOST Configuration

The Host connectors provide an interface for communication between the BRF6300 and a customer
application board.

7.8.1. Host Power supply configuration

By default, the host interface signals from the BTM are level shifted to Vgib.The customer application
board can be operated at its own supply level. If this is different from Vgib, to allow the BTM signals to be
level shifted to this voltage level, the host board should supply Vhost_in to the GIB at one of the following.

J11:6 or J12:5 or J20:7

7.8.2. Host connection to BTM

The Host connection to BTM is provided by grouping signals of a particular type on different connectors.
Each of these connectors can be individually enabled or disabled as stated in the following table.

Jumper Function Position select Description
JP2 Host IO connection | Close Disable

to BTM on

connector J3 Open Enable
JP21 Host HCI Close Disable

connection to BTM

on connector J12

Open Enable

JP27 Host audio Close Disable
connection to BTM

on connector J20 Open Enable

JP24 Host I2C Close Disable
connection to BTM

on connector J20 Open Enable

Table 25: HOST jumper configuration

7.8.3. Host clock supply configuration

See section 7.4 for information about how to supply the Fast clock and the slow clock from the Host
interface.

7.9. JTAG Configuration

Before the JTAG interface can be used, it must be enabled. See Table below.

Jumper Pins Jumper configuration
JP18 Open (default) Enable JTAG and TX_DBG connection to BTM
Close Disable JTAG and TX_DBG connection to BTM.

Table 26: Enabling JTAG operation
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7.10. RF Configuration

The BRF6300 RF output to antenna can either be via an SMA connector or via the onboard antenna —
both of which are on the BTM. The “Antenna Select” Jumper (J2 on BTM board) is set connected by
default, selecting on-board antenna operation. To select the SMA connector path, the jumper must be
removed (see Table below).

Function Pins Jumper configuration
Antenna select On-board antenna Connected
(2) SMA connector Not connected

Table 27: RF configuration

Note: RF path on the BTM can be routed to bypass the RF switch to reduce losses to the SMA RF
connector. See 4.3 for more information.
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8. PC Tools

8.1. Firmware Update

Starter kits with a stacked-RAM BRF6300 BTM allow the user to update the BRF6300 firmware. Updated
code can be downloaded to the stacked RAM via the HCl RS232 interface, USB interface or JTAG.

For detailed information on updating FW please see “BT-UM-00xx (RAM Update Utility User Manual, Rev
0.2)".

8.2. HCI Commander

The HCI Commander is a PC host utility that can be used for quick setup of BT connections and can also
be used for testing purposes. The HCI main features are:

= Demonstration of BT RF link activities: ACL links, Voice link, Text Chat.

= Sending HCl commands and receiving HCI events from the BT device.

= Ability to edit scripts of HClI commands using a special language and send it to the target.
»  Full Point-to-Multipoint support for all features.

*  Monitor data on HCI RS-232 port or USB port.

For more information regarding the HCI Commander, please refer to the “HCl commander user manual’.

Copyright © 2005, Texas Instruments Incorporated Page 33 of 36
All information presented in this document is confidential.



{i’ TEXAS BRF6300 Starter Kit
M |
INSTRUMENTS User Manual

BT-UM-0048, Revision 0.1

9. Measurements

9.1. RF measurements using a Bluetooth™ Tester

A. Remove the Antenna Selection jumper (J2 on BTM board) for working with the SMA connector.

B. Connect the Bluetooth™ tester to the SMA connector using an RF cable

C. Connect the PC to the Starter Kit device using an RS232 cable (included in package) or a USB cable.

D. Run the HClI Commander.

E. If using the COM port, make sure the COM port is properly set up (the default should be 115.2K
baud, 8 bit, no parity, HW flow control)

F. [Initiate the device using the “Initiate Device” button. This operation initiates the BRF6300 and enables
Inquiry scan and Page scan so that it is discoverable

G. Press the “Enter test Mode” button

H. Perform Inquiry from the Tester

I.  Page the BRF6300 from the Tester

J.  The connection is now established!

Note: When measuring RF performance, see 4.3 for RF board loss information.

9.2. Power Consumption Measurement

The BRF6300 starter kit has provision to measure both the core and IO current of the BRF6300. This is
done using jumper J4.

Core current
Two types of current consumption measurements can be made for the BRF6300 core:

1. Current consumption for long lasting modes (like constant Tx or Deep Sleep): This can be done using
an ammeter

= Remove the jumper between J4:3 and J4:4 (Vbin).
= Measure the current with an ammeter between J4:3 and J4:4

2. Current consumption for fast changing signals (like page scan, inquiry scan, etc.): This can be done
with an oscilloscope by measuring the voltage drop across a 1-ohm shunt resistor (R28):

» Remove the jumper between J4:3 and J4:4 (Vbin)

= Connect a jumper between J4:5 and J4:6 (connects a 1 ohm shunt resistor)
= Measure with an differential oscilloscope between J4:3 and J4:4

= 1mV on the scale implies TmA of current consumption

10 current

To measure the current drawn by the BRF6300 10 ring:

= Remove the jumper between J4:1 and J4:2 (Vbio)

= Measure the current with the ammeter between J4:1 and J4:2
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Note: The SK is not optimized for BRF6300 10 current measurements.

BTM current measurement

J4 R,
wo | 2 VOB N
in + 3 4 +
- R28 . = 1R
! T—g: sp A " vob pac
Vagib [ 7 a . AC
HEADER 4X2-2 S54mm
Figure 8: BTM Current Measurement jumpers
Copyright © 2005, Texas Instruments Incorporated Page 35 of 36

All information presented in this document is confidential.



{i’ TEXAS BRF6300 Starter Kit
M |
INSTRUMENTS User Manual

BT-UM-0048, Revision 0.1

Important Notice - Intended use

This product is for demonstration or development purposes only, and has not been qualified for compliance with the Bluetooth™
specifications.

The intended use of the product and applicable accessories are:
Short range Bluetootha radio development.

Bluetootha function development.

Bluetootha interface development.

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue any product or
service without notice, and advise customers to obtain the latest version of relevant information to verify, before placing orders,
that information being relied on is current and complete. All products are sold subject to the terms and conditions of sale supplied
at the time of order acknowledgement, including those pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are utilized to the extent TI deems necessary to support this
warranty. Specific testing of all parameters of each device is not necessarily performed, except those mandated by government
requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or severe property or
environmental damage (“Critical Applications”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER CRITICAL
APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE
CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, the customer to minimize inherent or procedural hazards
must provide adequate design and operating safeguards.

TI assumes no liability for applications assistance or customer product design. Tl does not warrant or represent that any license,
either express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property right of Tl
covering or relating to any combination, machine, or process in which such semiconductor products or services might be or are
used. TI's publication of information regarding any third party’s products or services does not constitute TI’s approval, warranty or
endorsement thereof.

TI's liability does not extend to:

Defects caused as a result of use of the products with other equipment or accessories in a way not intended for the product.
Defects caused as a result of alterations or internal adjustment of the products not in accordance with TI's instructions.

Defects arising as a result of use of the products in a manner other than that described in this user documentation or negligence.
Normal wear and tear or the necessary replacement of limited-life components.

TI warrants to you, the original purchaser, that this Tl product will be free from defects in materials and workmanship for 12
month from the date of purchase.

If this product is found to be defective, Tl will repair or replace the defective unit. Such repair or replacement services shall be
rendered by Tl at Texas Instruments Israel LTD, 26 Zarchin St., P.O.B. 2329, Ra’anana 43662, Israel. Parts used for
replacement are warranted only for the remainder of the warranty period.

This warranty does not apply to any product that has been repaired or altered by anyone other than Tl authorized service
personnel or products that have been subjected to misuse, abuse, accident or improper installation. Under the terms of this
warranty, Tl assumes no liability for consequences of such events. For unwarrantable repairs you will be billed according to the
cost of replacement materials, service time, and freight. Tl or its representative will determine whether the defective product
should be repaired or replaced and judge whether or not the warranty applies.
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