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LMX9830DONGLE Hardware User Guide

1.0 Scope 2.0 General Description

Texas Instruments LMX9830 Bluetooth  serial dongle

reference design kit is a plug and play serial adapter for 21 REFERENCE DESIGN KIT CONTENTS
serial cable replacement applications and more. It is able to
support more profiles than just the Serial Port Profile
(including audio support with external codec boards). By
using the enclosed Simply Blue Commander software, it
allows user to develop their own SW applications easily
given the built in interpreter for HEX commands. SBsmart
is a higher level application tool that provides buttons with
the built in commands to easily set up or demonstrate dif-
ferent profile support using the SimplyBlue SPP package.

LMX9830 Bluetooth serial adapter reference board
USB Dongle and application software stack

Null modem cable

110V to 240V AC to 5V DC power adapter and pigtail

CDROM with design documents and SimplyBlue
software Application tools.

2.2 LMX9830 BLUETOOTH SERIAL ADAPTER REFERENCE BOARD WITH CHIP ANTENNA ON
BOARD
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Figure 1. LMX9830 Serial Dongle Reference Board

Bluetooth is a trademark of Bluetooth SIG, Inc. and is used under license by Texas Instruments.

© 2013 Texas Instruments Incorporated 1 www.ti.com
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LMX9830DONGLE Hardware User Guide

3.0 Requirement and Setup

3.1 BASIC REQUIREMENT

m X86 PC with serial port.

m One of the following operating system is required.
— Windows XP
— Windows 7

3.2 APPLICATION SOFTWARE

3.21 SimplyBlue Commander

Application command oriented tool to generate commands
and watch events in the Simply Blue Command interface

window. Reference the Simply Blue Commander User
Guide document for details.

3.2.2 SBSmart

Easy to use Windows based tool to demonstrate additional
profile support of the SimplyBlue functionality. Reference

the SBSmart User Guide for additional details.
3.23 Patch Programming

LMX9830 allows for patch programming for firmware
update if necessary. Reference the LMX9830 SW User

Guide document for details. Can also be done with the

SimplyBlue Commander tool.

select

RS232
transcelver
Application
Processor
r-=-======"1
- CODEC AudioIn |
| Out |
I Off board circuit |

Figure 2. System Block Diagram

4.0 Functional Description

41 POWER SUPPLY

m DC Power Jack (6V max)
m Battery Holder (6V max)

4.2 MAIN SYSTEM

m Crystal - 13MHz
m Reset button for manual Reset
m Jumper option for Baud rate selection

4.3 UART INTERFACE

DB9 connector for RS232 standard PC interface using on-
board level shifter IC for handling LMX9830 module’s 3.3V
UART interface.

4.4 ADVANCE AUDIO INTERFACE

m Support Audio applications
m PCM codec interface (support linear and A-law)
m PCM Master or Slave operation (SW configurable)

4.5 ANTENNA

m The Chip Antenna on board matched with RFinout of
LMX9830 (50 ohm typ)

m Optional SMA connector for external antenna or direct
cable for conducted measurements

www.ti.com




5.0 Design Consideration

5.1 CARRIER FREQUENCY OFFSET

m Is highly dependant on the stability of main crystal
(13MHz).

m [s recommended to be less than +/-20ppm over the en-
tire operating temperature.

5.2 POWER MANAGEMENT

m 3.3V output single LDO is used to provide power for

RS232 interface chip and digital portion of the LMX9830.

m 2.8V output single LDO is used to provide power for RF
circuitry of the LMX9830.

5.3 ANTENNA DESIGN

m Chip Antenna is selected due to good price performance
rating.

m Matching circuitis necessary and RFinout of LMX9830 is
50 ohm typical.

m Bandwidth of Antenna should be more than 100MHz
(2.45GHz center frequency and VSWR<2).
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Figure 3. S11 measurement on ANT pin
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6.0 Layout Consideration

The LMX9830 reference design is split into 2 sections, one
section is RS232 transceiver circuit for PC connection,
another section is LMX9830 main circuit for Host proces-
sor. (Figure 4)

6.1 PCB REQUIREMENT

m 4 |layers PCB required
m 1 mm overall thickness

6.2 LAYERS CLASSIFICATION

m Top layer is the components and main signals layer
2nd layer is ground plane

3rd layer is power plane

Bottom layer is interface signals and ground plane
RF circuit requirement

Large ground plane with ground via’s is must for good
RF performance

m 50 ohm transmission line is used for matching between
RFinout and Antenna

m T-network is designed for different type of Antenna
matching

m Keep the maximum distance between main crystal and
Antenna to avoid coupling of TDD signals from Antenna

7.0 Board components and Pin As-
sighments
A summary of the configuration and selection jumpers is

provided in the tables that follow. Reference both the sche-
matic and PCB layout (included on the CD in the kit)

Table 1 Major Components List

Table 2 Connectors Summary

Connector Description Details

BAT1 Battery Connector | Maximum input volt-
2mm pitch age is 6V

DC1 DC jack Same as above

J1 DP9 serial connec- | See Table 7
tor (male)

J2 External processor | See Table 6
interface

J3 Advance Audio See Table 7
interface

Table 3 Jumper and Test Point Summary

Device Description

Jl;ng;rrftl'e Description Details
SMA RF connector Optional
P1 BBCLK Test point for system
clock
R15,16 and | Clock & UART set- See Table 8
18 ting jumper
Table 4 Switch and LEDs

Switch/LED Description
SW3 Reset button
LED2 Operation Status
LED1 Data Traffic (TX/RX)

Ul 64K EEPROM (access.bus)

T1 LMX9830 Serial Port Module - Refer-

Table 5 J1 DP9 (male) Pin Assignments

vz ence the device datasheet.
U3 T1 LP3985 Low-Dropout Voltage Regula-
tor
m T1 LP3985 Low-Dropout Voltage Regula-
tor
Us Maxim MAX3225 1 Mbps High Speed UART

Driver

13 MHz Crystal - Reference the crystal device
X1 datasheet and the LMX9830 datasheet for
details.

Pin # | Signal name Description
1 NC No connection
2 RxD Receive Data (input)
3 TxD NCTransmit Data (output)
4 NC No connection
5 GND Ground
6 NC No connection
7 RTS Ready to send (output)
8 CTS Clear to send (input)
9 NC No connection
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(Continued)

Table 6 J2 External Processor Interface

Pin # | Signal name Description

1 LDO_CTL ON/OFF control of LDO (input)

2 3V6 Power Supply, maximum 3.6V
(input)

3 GND Ground

4 UART_TX Transmit Data (output)

5 UART_CTS | Clear to send (input)

6 UART_RX Receive Data (input)

7 UART_RTS | Ready to send (output)

8 HOST_WU Not used on LMX9830 - only used
for LMX9820A

9 RESET Reset (input)

Table 7 J3 Advance Audio Interface

Pin # | Signal name Description

1 3VB LDO output (2.8V)

2 AAI_SCLK Advanced Audio Interface Clock

3 AAI_STD Advanced Audio Interface
Transmit Data

4 AAI_SFS Advanced Audio Interface Frame
Synchronization

5 AAI_SRD Advanced Audio Interface
Receive Data

6 GND Ground

Table 8 UART interface setting (13MHz)

R15 R16 R18 UART baud rate
Short Short Short 921600bps (default)
Short Open Short 115200bps

Open Short Short 9600bps

RS232 transceiver &—>|
DC power supply

Figure 4. Top view of Reference board

Table 8 UART interface setting (13MHz)

|Open [Open |sShort

| NVS (9600bps)

I IXIXXY)

Standalone for Host wJpp

processor
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8.0 Bill of materials (Reference Board)

Item Name Description Vendor Part Number
X1 TEW, TAS-4025A,13.000MHz TEW 20-A0058
X2 32.768kHz crystal RALTRON R26-32.768-12.5
ANT1 Chip Antenna MuRata ANCW12G45SAA117TTA
c1,Cc2 Capacitor 12p 0402 COG 50V MuRata GRM36C0OG120D50
C34,C35 Capacitor 22p 0402 COG 50V MuRata GRM36C0G220J50
C3 Capacitor 100n 0402 Y5V16V MuRata GRM36Y5V104216
C4 Capacitor 2u2F0603 Y5V 10V MuRata GRM39Y5V225210
C5,C29,C33 Capacitor 10n 0402 X7R 50V MuRata GRM36X7R103K50
C27,C28 Capacitor 4p7 0402 COG 50V MuRata GRM36COG4R7J50
C6 Capacitor 8p2 0402 COG 50V MuRata GRM36COG8R2J50
Cc7 Capacitor 2200p 0402 X7R 50V MuRata GRM36X7R222K50
Cc8 Capacitor 220p 0402 COG 50V MuRata GRM36C0G221J50
C9 Capacitor 39p 0402 COG 50V MuRata GRM36C0OG390J50
Cc10 Capacitor 1n 0402 X7R 16V MuRata GRM36X7R102K16
C26,C30,C31, | Capacitor 100n 0402 X7R 16V MuRata GRM36X7R104K16
C32
C13,C14,C17 | Capacitor 10n 0603 X7R 50V MuRata GRM39X7R102K50
Cc18 Capacitor 100n 0603 X7R 16V MuRata GRM39X7R104K50
C16 Capacitor 100p 0603 COG 50V MuRata GRM39C0OG101J50
C19,C22 TANT CAP 1uF 6.3V SIZE A Any
C12,C15 TANT CAP 2.2uF 6.3V SIZE A Any
C11,C20,C21, | Capacitor 1uF 1206 X7R 25V MuRata GRM42-6X7R105K25
C23,C24
L1 Chip Inductor 2N2 0603 MuRata LQG18HN2N2S00
L2 Chip Inductor 3N9 0603 MuRata LQG18HN3N9S00
BAT1 Battery holder (2mm pitch) Any
SW3 TACK SWITCH TS-1135HS RAINBOW
DC1 DC POWER JACK Morning string limited DC-015
LED2 Red Color LED 0603 Size Any
LED1 Blue Color LED 0603 Size Any
J1 DB9 (male) serial connector Any
J3 2mm Header (6 poles) Any
U1 64K EEPROM ATMEL AT24C64A-10TI-1.8
u2 Bluetooth SPP Micro Module Texas Instruments LMX9830SM
u3 Low Dropout Regulator Texas Instruments LP3985IM5-3.3
u4 Low Dropout Regulator Texas Instruments LP3985IM5-2.8
us High Speed RS232 Transceivers Maxim MAX3225EEAP
R17 Resistor 0603 Size, 1K Any
R3,R4 Resistor 0603 Size, 10K Any
R8,R9,R10,R | Resistor 0603 Size, OR Any
11,R19,R20,R
21,R22
R2,R7,R28,R | Resistor 0402 Size, 1K Any
29
R13,R25 Resistor 0402 Size, 330R Any
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(Continued)

Item Name Description Vendor Part Number
R14,R17 Resistor 0402 Size, 10K Any
R23 Resistor 0402 Size, 3K3 Any
R26,C35 Resistor 0402 Size, OR Any
R31 Resistor 0402 Size, 100K Any
R16 2mm header Any
R15, R18 2mm header (with jumper) Any

9.0 References

m LMX9830 Bluetooth Serial Port Module data sheet

m LMX9830 Bluetooth Serial Port Module - Software Users
Guide

m SBSmart user guide

wWww.ti.com
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

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 relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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