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LMX9820A to LMX9838 Conversion Guide
1.0 LMX9838

The Texas Instruments LMX9838 Bluetooth® Serial Port 
module is the next generation of the LMX9820A. 
The LMX9838 is a complete self contained

design which includes some key changes that must be
considered in the system design and implementation. Table
1 on page 1 summarizes differences between LMX9820A
and the LMX9838.

Table 1.  LMX9820A vs. LMX9838

Specification LMX9820A LMX9838 Changes details

Main clock Frequency 
range

12 MHz Recommended 

External

13 MHz Internal The LMX9838 has a fixed 
internal 13 MHz crystal

Reset Baseband and 
Reset Radio

Reset Baseband and Reset 
Radio are tied together and 
driven externally

A single Reset pin (Pad 2) 
Reset# is driven externally, 
and will put both the Radio and 
Baseband into the Reset state

Physical 116 Pins FR4

10.1mm x 14.1mm x 2.0mm

70 Pins LGA

10mm x 17mm x 1.85mm

Reference LMX9838 dongle 
design

Low Power Modes 32.768 kHz Supported in ver-
sion 6.23 Firmware

32.768 kHz Supported See Section 2.0 "Optional 32 
kHz For LOW Power"

Antenna design External Internal chip antenna

Bluetooth settings 
memory

Internal Flash ROM based

Internal EEPROM 

See LMX9838 datasheet and 
Software Users Guide

BD address Organized by National - 
Included in Flash

Organized by National - 
Included in EEPROM

Firmware update Flash based, using ISP soft-
ware

ROM based, no upgrade pos-
sible, Patch support for partial 
replacement

Using Patch RAM mechanism 
See Section 3.0 "Firmware 
Upgrade And Patch RAM"

Additional features Normal scan

Up to 3 active links

Interlaced scan

Up to 7 active links

Scatternet supported

Audio PCM slave

Adaptive Frequency Hoping 

Command set See Section 4.0 "Command 
Set" and LMX9838 Software 
Users Guide
 2013 Texas Instruments Incorporated www.ti.com

Bluetooth is a registered trademark of Bluetooth SIG, Inc. and is used under license by Texas Instruments Incorporated.
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2.0 Optional 32 kHz For LOW Power

On the LMX9838 a second oscillator is provided that is
tuned to provide optimum performance and low-power con-
sumption while operating with a 32.768 kHz crystal. By
using this 32 kHz the current consumption can be reduced
from 2.5 mA to 430 µA in low power mode PM2 (See Table
3 "Power Mode Activity"). 

An external crystal clock network is required between the
32k+ clock input (pad 27) and the 32k- clock output (pad
28) signals. The oscillator is built in a Pierce configuration
and uses two external capacitors. Table 2 provides the
oscillator’s specifications.

In case the 32 kHz is placed optionally, it is recommended
to remove C2 and replace C1 with a zero ohm resistor.

Table 3 "Power Mode Activity" sums up the different low
power modes available with the LMX9838. Note that using
the optional 32 kHz oscillator will improve the current con-
sumption only for the low power mode PM2. For more
information on Low Power mode operation on LMX9838
please refer to the LMX9838 datasheet and the Software
Users Guide

3.0 Firmware Upgrade And Patch RAM 

The LMX9838 firmware is included in ROM and therefore 
can not be updated. To still be able to correct small errors 
or to do minor modifications to the software, the LMX9838 
offers the so called “Patch“ mechanism, which basically 
allows to replace small parts of the ROM code. This patch 
code is held in RAM and needs to be provided during "Ini-
tialization Mode", in which it is either read from EEPROM 
or pushed by the host.

For more information about the Patch RAM mechanism
please refer to the LMX9838 Software User’s Guide.

Figure 1 32.768 kHz Oscillator

C1 C2

32 kHz_CLKI

32 kHz_CLKO

GND

32.768 kHz

Table 2.  32.768 kHz Oscillator Specifications

Symbol Parameter Condition Min Typ Max Unit

VDD Supply Voltage 1.62 1.8 1.98 V

IDDACT Supply Current (Active) 2 µA

f Nominal Output Frequency 32.768 kHz

VPPOSC Oscillating Amplitude 1.8 V

Duty Cycle 38 48.3 58 %

Table 3.  Power Mode Activity

Power 
Mode

UART 
activity

Radio 
activity

Reference 
Clock

PM0 OFF OFF none

PM1 ON OFF Main Clock 

PM2 OFF Scanning Main Clock / 
32.768khz

PM3 ON Scanning Main Clock

PM4 OFF SPP Link Main Clock

PM5 ON SPP Link Main Clock
ww.ti.com 2
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4.0 Command Set

The command set changed slightly from LMX9820A to
LMX9838. Some commands specific to the LMX9838 have
been added and some have been removed.

4.1  REMOVED COMMANDS AND EVENTS
Below is the list of the commands removed from the
LMX9838 command set:

■ Store SPP Record

■ Store DUN Record

■ Store FAX Record

■ Store OPP Record

■ Store FTP Record

■ Store IrMCSync Record

4.2  ADDED COMMANDS
Below is the list of the commands added to the LMX9838
command set:

■ Set Clock Frequency

■ Get Clock Frequency

■ Set PCM Slave Configuration

■ Enter Bluetooth Mode

■ Set Clock And Baud Rate

■ Get Pin response

■ Replacing “Firmware upgrade” command to “Write ROM 
Patch”: Using same opcode. See SimplyBlue 
Commander User’s Guide for how to use the Write ROM 
Patch command

■ Read Memory

■ Write Memory

■ Read NVS

■ Write NVS

■ Set GPIO WPU

■ Get GPIO Input State

■ Set GPIO Direction

■ Set GPIO Output High

■ Set GPIO Output Low

4.3  ADDED EVENTS/INDICATORS
Below is the list of the events or indicators added to the
LMX9838 command set:

■ Pin Request

■ Await Initialization

For a detailed list of the functionality of those commands
and how to use them, please refer to the LMX9838 Soft-
ware User’s Guide.
3 www.ti.com



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.

TI 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 TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI 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.

TI 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 TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI 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 TI 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.
TI 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 TI and its representatives against any damages arising out of the use
of any TI 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 III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI 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.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI 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 dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity
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