Bluetooth® Device Addresses
for the LMX9830

1.0 Scope

This application note is intended for designers using the
LMX9830 Bluetooth module. It explains why a unique Blue-
tooth Device Address (BD_ADDR) is required for each
device, the structure of the BD_ADDR, and how to request
a range of addresses from the IEEE.

New Product

|

<4097 How many
BD_ADDRSs required
for production?
Do you already Yes
have an IAB?
No

Purchase IAB
from IEEE.

Have you
used >95% of your
IAB Extension
Identifiers?

No

Yes

Purchase new IAB

Use existing IAB. from IEEE.

Texas Instruments I
Application Note

February 2006
Revised February 2013

TeEXAS
INSTRUMENTS

A summary of the decision process when purchasing Blue-
tooth Device Addresses is shown in Figure 1.

>4097 and <16,772,152

1

Decide to become
Publicly Registered or
Privately Registered.

|

Do you already Yes
have an OUI?

No

Purchase OUI
from IEEE.

Have you
used >95% of your
OUI Extension
Identifiers?

No

Yes

Purchase new OUI

Use existing OUI. from IEEE.

Figure 1. Decision Process for Purchasing Bluetooth Device Addresses

Bluetooth is a registered trademark of Bluetooth SIG, Inc. and is used under license by Texas Instruments.
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2.0 Why Are BD_ADDRs Needed?

Each Bluetooth device requires a unique 48-bit address
known as the Bluetooth Device Address or BD_ADDR.

The device-specific BD_ADDR plays a central role in the
Bluetooth system, such as seeding algorithms required to
implement the core functionality. It is used during physical
connection establishment (paging) and discovery (inquiry).
It is also used by the Bluetooth communication protocol
stack to maintain link layer security.

3.0 BD_ADDR Structure

The BD_ADDR consists of a 24-bit Organizationally
Unique Identifier (OUI) assigned by the IEEE Registration
Authority (IEEE/RAC) to a particular organization. This is a
globally unigue assigned number. The OUI is concatenated
with a 24-bit extension identifier assigned by IEEE/RAC to
create a 48-bit Extended Unique Identifier (EUI-48) that is
unique to a specific device.

Because the OUI is 24 bits long, approximately 16 million
OUI blocks can be issued to manufacturers. The 24-bit
extension identifier gives each manufacturer approximately
16 million BD_ADDRSs per OUI block.

As an example of a device EUI-48, assume that a manufac-
turer's IEEE-assigned OUI value is 00-00-91 (hexadecimal,
little endian), and the manufacturer-selected extension
identifier for a given component is E0-82-25 (hexadecimal,
little endian). The EUI-48 value generated from these two
numbers is 00-00-91-E0-82-25.
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Figure 2. BD_ADDR Captured by an Anritsu MT8852A
Bluetooth Test Set

4.0 BD_ADDR Interpretation

The BD_ADDR is divided into three fields:

B Lower Address Part (LAP) consisting of 24 bits.

B Upper Address Part (UAP) consisting of 8 bits.

B Non-significant Address Part (NAP) consisting of 16 bits.

The LAP and UAP form the “significant” part of the
BD_ADDR, because they are used for seeding many algo-
rithms, such as those which create Channel Code Values
and determine the Frequency Hopping Sequence.

The NAP is “non-significant” because it has a low degree of
device-to-device randomness, and therefore it has limited
utility for seeding Bluetooth algorithms.

Figure 3 shows an example of a BD_ADDR.

LSB MSB
company_assigned company_id
LAP UAP NAP
00000001 | 0000|0000 | 0000 0000 0001 | 0010 | 0111 | 1011 | 0011 | 0101

Figure 3. BD_ADDR Format

The BD_ADDR may have any values except those contain-
ing a LAP address in the block from 0x9E8B00-0x9E8B3F,
which is reserved for Bluetooth inquiry operations.

5.0 BD_ADDR Administration

The IEEE assigns the 24-bit OUI values. These assign-
ments are public, so that an EUI-48 value identifies the
organization that provided the address. The IEEE/RAC has
no control over the assignments of the extension identifiers
and assumes no liability for assignments of duplicate EUI-
48 identifiers within a manufacturer’s range. [1]

The terms EUI-48 and EUI-64 are trademarked by the
IEEE. Companies are allowed to use these terms for com-
mercial purposes, but only if their use has been reviewed
by the IEEE/RAC and the proposed products using the
EUI-48 or EUI-64 conform to their specifications. [1]

6.0 Extension ldentifier

Each OUI allows the assignee to generate approximately
16 million unique EUI-48 values that differ only in the
extension identifiers. It is the responsibility of the assignee
to create unique extension identifiers for each device.

The Registration Authority requires that 95% of the existing
values in the assignee’s address space have been allo-
cated before a second OUI number can be issued. [1]

If this requirement cannot be met, the IEEE can issue an
additional OUI to your company provided that you send a
letter on company letterhead stating that you will not ship
product on the new assigned OUI until 95% of the existing
numbers based on that OUI are used. Your company must
ensure that large blocks of the 48-bit numbers are not left
unused. Exceptions to this policy are rarely granted. [1]

7.0 Individual Address Block (IAB)

An Individual Address Block (IAB) is for companies who
need less than 4097 unique 48-bit numbers (EUI-48) and
therefore find it hard to justify buying their own OUI block.
An IAB uses a special OUI belonging to the IEEE/RAC,
concatenated with 12 additional IEEE-provided bits, leav-
ing only 12 bits for allocating up to 4096 devices.
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8.0 LMX9830 Bluetooth Module

The LMX9830 is ROM-based, therefore cannot be prepro-
grammed with a BD_ADDR. The BD_ADDR is preloaded
in an EEPROM or downloaded by the host application

9.0 How to Obtain an OUI
To obtain an OUI, complete the listed steps:
1. Visit http://standards.ieee.org/regauth/oui/index.shtml

2. Search the OUI and IAB public listings to determine
whether your company or any parent/subsidiary compa-
nies already own an assignment.

3. Complete and submit the OUI application (https://stan-
dards.ieee.org/regauth/oui/forms/OUl-form.shtml).
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Once the OUI application is successfully submitted, a con-
firmation e-mail with a tracking number and additional infor-
mation will be sent to the Requestor. All applications are
processed within seven (7) working days from receipt of
application and payment. If there are any problems with the
application (incomplete information, lack of usage percent-
age letter for existing assignment), or payment (declined,
not received), the application will be placed on hold until
the issue is rectified. All applications expire after 30 days.
The Requestor will receive an e-mail with the assignment
information after the application is processed. [1]

If the company already has an assignment, send an e-mail
to the IEEE Registration Authority requesting the contact
information for the company, and then make arrangements
within your company to use your existing OUI or IAB. [1]
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Figure 4. Application Form
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Bluetooth Device Addresses for the LMX9830

10.0 Costs

The following pricing information is accurate as of February also be registered as a confidential number. This incurs
2006. The IAB and 10U have no annual fees. The OUI can extra up-front fees and a yearly fee, see Table 1.

Table 1. Fees for BD_ADDR Allocation

Service Tvpe Number of Unique Identifiers Required
P <4097 >4097 and <16,777,152

Publicly Registered IAB
(Company name and address on the US$550
public listing)
Publicly Registered OUI
(Company name and address on the US$1,650
public listing)
Privately Registered OUI US$1,650
(Company name and address not on + US$2,000 (privacy fee)
the public listing) = US$3,650
Yearly Confidentiality Renewal Fee
(for privately registered assignments US$2000
only)

11.0 References
[1] IEEE web site (ieee.org).
[2] Specification of the Bluetooth System (Core 1.2).

Information included in this document was obtained from
the IEEE web site and could change at any time. It is rec-
ommended that the user read the FAQ's at the IEEE site for
additional details. Texas Instruments cannot accept
liability for damages resulting from the information given in
this document.
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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.
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