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Firmware Categories

• Several variants of the BlueCore firmware are 
available.

• These target different application areas and market 
segments.

• All the variants are produced from the same source 
code tree.



Firmware Categories - HCI Build

• The traditional 
architecture splits 
functionality between 
the Bluetooth module 
and a host at the HCI 
level.

• This offers the most 
hardware flexibility.

• A separate 
microprocessor is 
required to implement 
th  “hi h  l ”
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Firmware Categories - RFCOMM Build

• Additional layers of the 
Bluetooth protocol stack 
can be run on the 
BlueCore.

• This removes some 
processing load from 
host.

• The maximum data 
throughput may be 
reduced.

Adapted Protocols (TCP/IP, WAP)

Application Code and User Interface

Bluetooth Radio
Bluetooth Baseband (Link Controller)

Link Manager (LM)
HCI Layer (optional)
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Firmware Categories - RFCOMM Build

• The BlueCore firmware 
incorporates a virtual 
machine (VM).

• The complete application 
can run on the BlueCore, 
without requiring an 
external host processor.

• Suitable for small 
applications such as 
mobile phone headsets 
and audio gateways.

• The VM is also present in 
HCI-only builds.

Bluetooth Radio
Bluetooth Baseband(Link Controller)

Link Manager (LM)
HCI Layer (optional)

Host Hardware (optional)
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Application Code and User Interface



Firmware Categories - Application Specific

• Special build variants are produced for some 
applications, where the VM does not provide sufficient 
flexibility or performance:
– HID (mouse etc.)
– HID proxy (presents a USB HID interface to the PC)
– DUN server

• Additional variants are being developed:
– BNEP (IPv4 or IPv6)

• Some of these may revert to using a custom application 
with a standard firmware build once the VM has been 
enhanced sufficiently.



Firmware Categories - Host Transport
• BlueCore supports several transports between itself and 

the host:
– H:2 (HCI USB Transport Layer)
– H:4 (HCI UART Transport Layer)
– BCSP (BlueCore Serial Protocol)
– Raw UART (enables custom protocols from VM applications)

• Combining support for all of these transports with 
RFCOMM requires more than 4Mbit of program 
memory.

• Hence, some firmware builds only contain support for a 
single host transport.

• Support for self-test in production may be omitted from 
some builds for the same reason.



Firmware Categories - BlueCore Variant

• Separate firmware builds are required for different 
members of the BlueCore family.

• Currently two variants are supported:
– BlueCore01b
– BlueCore2-External

• Additional build variants will be produced as 
required.



Firmware Categories - Encryption

• Some countries place restrictions on the length of 
keys that may be used for encryption.

• To comply with these restrictions, the BlueCore 
firmware can be supplied with a limit of either 56bits 
or 128bits on the maximum length of encryption 
keys.

• This limit is absolute; it overrides any settings in 
persistent store.



Firmware Categories - Matrix of Builds

• The basic firmware build variants are currently:

• All of these can be combined with the following:
– BlueCore01b or BlueCore2-External
– 56bit or 128bit encryption

HCI RFCOMM HID HID Proxy

H:2 (USB) n/a

H:4 n/a n/a

BCSP
(single
build) n/a n/a

DFU



Firmware Categories - Current Combinations

The following firmware build combinations are currently 
produced:

– HCI with DFU for BC01b 56bit encryption
– HCI with DFU for BC01b                      128bit encryption
– HCI with DFU for BC2-External 56bit encryption
– HCI with DFU for BC2-External 128bit encryption
– RFCOMM for BC01b          56bit encryption BCSP 

only
– RFCOMM for BC2-External 56bit encryption BCSP 

only
– RFCOMM for BC01b          56bit encryption H4 

only
– RFCOMM for BC2-External 56bit encryption H4 

only
– HID for BC01b          (56bit encryption)



Version Number - Structure and Release Status

• BlueCore firmware builds are assigned both a 
structured textual identifier and numeric build 
identifier.

• The textual build identifier encodes the following 
information:
– Firmware version number
– Release status
– Firmware category
– Bluetooth specification version
– Build date

• The numeric build identifier is unique for each release 
and build variant.



Program size

Build date

Encryption

Build on branch

Branch

Bluetooth specification

Upper layers

Hardware

Version Number - Textual Identifier

• The textual build identifier is comprised of several 
fields that indicate the nature of the firmware build, 
e.g.

bc02x_4hci_bt1.1_14.3_encr128  2002-02-27



Version Number - Firmware Type - Hardware

• The first part of the textual build identifier indicates 
the target BlueCore type.

• These are currently:
bc01b BlueCore01b

bc2x BlueCore2-External



Version Number - Firmware Type - Program Size

• All firmware builds currently fit within 4Mbit (the limit 
of external program memory on BlueCore01).

• BlueCore2 can address up to 8Mbit of external 
program memory. This is likely to be used by some 
future firmware builds, e.g. RFCOMM with support for 
DFU.

• The required program memory size is included in the 
textual build identifier after the BlueCore variant:4 4Mbit

8 8Mbit



Version Number - Firmware Type - Upper Layers

• One of the most important differences between 
different firmware builds is the nature of the higher 
protocol layers, if any, that are included.

• The textual build identifier indicates the type of build:

hci Only protocol layers below HCI included

rfcomm RFCOMM and SDP included

hid HID device

hidproxy USB HID interface presented to PC



Version Number - Firmware Type - BT Spec.

• All current BlueCore firmware is based on version 1.1 
of the Bluetooth specification.

• This is indicated in the textual build identifier after 
the firmware category:

bt1.1 Bluetooth specification version 1.1



Version Number - Branch Name

• A new branch is created within the revision control 
system (CVS) for each release that contains significant 
new functionality.

• Only bug fixes are applied on a branch.

• Branches are usually given numeric names:

14 The first firmware branch for BlueCore2



Version Number - Build on Branch

• A sequence of firmware builds may be produced on 
each branch, numbered numerically from 0.

• Not all builds are released, e.g. if problems are 
detected during testing.

• Occasionally, special builds are produced with 
individual patches applied to earlier versions. These 
are usually intended for testing only.

• For example:
3 The 4th firmware build on the branch

sco-usb-test-1 Special test build for SCO over USB
 



Version Number - Release Status

• Two qualities of release are produced:
– Production quality
– Beta quality

• Production quality releases have been subject to, and 
have passed, formal testing.

• Beta quality releases are intended for development 
use only; they are not suitable for production use.

• Beta releases are marked by “dev” in the textual build 
identifier:

dev-75 Beta quality build number 75



Version Number - Firmware Type - Encryption

• The limit on length of encryption keys is incorporated 
into the textual build identifier after the version 
number:

encr56 Encryption keys limited to 56bits or less

encr128 Encryption keys limited to 128bits or less



Version Number - Firmware Type - Transports

• Some firmware builds only include support for a 
single host transport.

• Restrictions on the host transport are appended to 
the end of the textual build identifier:

• Lack of a transport specification in the build identifier 
indicates that all host transports are supported.

bcsp BCSP (BlueCore Serial Protocol) only

h4 H:4 (HCI UART Transport Layer) only 
 

 



Version Number - Build Date

• The date on which the firmware build was made is 
included at the end of the textual build identifier.

• The date is formatted as YYYY-MM-DD, i.e. the reverse 
of the normal (European) order.

• For example:

2002-02-27 27th February 2002



4Mbit program
memory required

Built on
27th February 2002

128bit limit on
encryption keys

4th build on
the branch

Branch 14

Version 1.1 of the
Bluetooth specification

Standard
HCI-only build

BlueCore2-External

Version Number - Textual Identifier Decoded

• The textual build identifier shown earlier can now be 
decoded:

bc02x_4hci_bt1.1_14.3_encr128 2002-02-27



Version Number - Reading Textual Identifier

• There are two techniques for reading the textual build 
identifier from the firmware:
– The firmware includes a symbol look-up table that can be 

used to find information, such as the textual build identifier, 
either direct from the flash (over SPI) or from a firmware file

– The firmware can be uploaded to a PC using DFU, with the 
textual build identifier included as a comment



Version Number - Numeric Identifier

• All firmware builds are allocated a unique numeric 
identifier, allocated in the order that builds are made.

• Ordering of the numeric identifiers may not be 
correlated with the branch names:

• Builds prior to branch 13 used the same numeric 
identifier for the 56bit and 128bit encryption 
versions.

272 Branch 14, build 3, 56bit encryption

273 Branch 14, build 3, 128bit encryption

274 Branch 13, build 8, 56bit encryption

275 Branch 13, build 8, 128bit encryption



Version Number - Reading Numeric Identifier

• There are several techniques for reading the numeric 
build identifier from the firmware:
– The symbol look-up table can be used to find the numeric build 

identifier, either direct from the flash (over SPI) or from a 
firmware file

– A BCCMD command is provided to read the numeric build 
identifier over the host transport

– USB devices present the numeric build identifier in the 
bcdDevice field of the device descriptor

– The firmware can be uploaded to a PC using DFU, with the 
numeric build identifier included in bcdDevice field of the 
standard DFU suffix



 
专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com  

 

射 频 和 天 线 设 计 培 训 课 程 推 荐 

 

易迪拓培训(www.edatop.com)由数名来自于研发第一线的资深工程师发起成立，致力并专注于微

波、射频、天线设计研发人才的培养；我们于 2006 年整合合并微波 EDA 网(www.mweda.com)，现

已发展成为国内最大的微波射频和天线设计人才培养基地，成功推出多套微波射频以及天线设计经典

培训课程和 ADS、HFSS 等专业软件使用培训课程，广受客户好评；并先后与人民邮电出版社、电子

工业出版社合作出版了多本专业图书，帮助数万名工程师提升了专业技术能力。客户遍布中兴通讯、

研通高频、埃威航电、国人通信等多家国内知名公司，以及台湾工业技术研究院、永业科技、全一电

子等多家台湾地区企业。 

易迪拓培训推荐课程列表： http://www.edatop.com/peixun/tuijian/ 
 

 

射频工程师养成培训课程套装 

该套装精选了射频专业基础培训课程、射频仿真设计培训课程和射频电

路测量培训课程三个类别共 30 门视频培训课程和 3 本图书教材；旨在

引领学员全面学习一个射频工程师需要熟悉、理解和掌握的专业知识和

研发设计能力。通过套装的学习，能够让学员完全达到和胜任一个合格

的射频工程师的要求… 

课程网址：http://www.edatop.com/peixun/rfe/110.html 

手机天线设计培训视频课程 

该套课程全面讲授了当前手机天线相关设计技术，内容涵盖了早期的

外置螺旋手机天线设计，最常用的几种手机内置天线类型——如

monopole 天线、PIFA 天线、Loop 天线和 FICA 天线的设计，以及当前

高端智能手机中较常用的金属边框和全金属外壳手机天线的设计；通

过该套课程的学习，可以帮助您快速、全面、系统地学习、了解和掌

握各种类型的手机天线设计，以及天线及其匹配电路的设计和调试...

课程网址： http://www.edatop.com/peixun/antenna/133.html 

WiFi 和蓝牙天线设计培训课程 

该套课程是李明洋老师应邀给惠普 (HP)公司工程师讲授的 3 天员工内

训课程录像，课程内容是李明洋老师十多年工作经验积累和总结，主要

讲解了 WiFi 天线设计、HFSS 天线设计软件的使用，匹配电路设计调

试、矢量网络分析仪的使用操作、WiFi 射频电路和 PCB Layout 知识，

以及 EMC 问题的分析解决思路等内容。对于正在从事射频设计和天线

设计领域工作的您，绝对值得拥有和学习！… 

课程网址：http://www.edatop.com/peixun/antenna/134.html 
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专注于微波、射频、天线设计人才的培养 易迪拓培训 
网址：http://www.edatop.com 

CST 学习培训课程套装 

该培训套装由易迪拓培训联合微波 EDA 网共同推出，是最全面、系统、

专业的 CST 微波工作室培训课程套装，所有课程都由经验丰富的专家授

课，视频教学，可以帮助您从零开始，全面系统地学习 CST 微波工作的

各项功能及其在微波射频、天线设计等领域的设计应用。且购买该套装，

还可超值赠送 3 个月免费学习答疑… 

课程网址：http://www.edatop.com/peixun/cst/24.html  

 

HFSS 学习培训课程套装 

该套课程套装包含了本站全部 HFSS 培训课程，是迄今国内最全面、最

专业的 HFSS 培训教程套装，可以帮助您从零开始，全面深入学习 HFSS

的各项功能和在多个方面的工程应用。购买套装，更可超值赠送 3 个月

免费学习答疑，随时解答您学习过程中遇到的棘手问题，让您的 HFSS

学习更加轻松顺畅… 

课程网址：http://www.edatop.com/peixun/hfss/11.html 

ADS 学习培训课程套装 

该套装是迄今国内最全面、最权威的 ADS 培训教程，共包含 10 门 ADS

学习培训课程。课程是由具有多年 ADS 使用经验的微波射频与通信系统

设计领域资深专家讲解，并多结合设计实例，由浅入深、详细而又全面

地讲解了 ADS 在微波射频电路设计、通信系统设计和电磁仿真设计方面

的内容。能让您在最短的时间内学会使用 ADS，迅速提升个人技术能力，

把 ADS 真正应用到实际研发工作中去，成为 ADS 设计专家... 

课程网址： http://www.edatop.com/peixun/ads/13.html 
 

我们的课程优势： 

※ 成立于 2004 年，10 多年丰富的行业经验， 

※ 一直致力并专注于微波射频和天线设计工程师的培养，更了解该行业对人才的要求 

※ 经验丰富的一线资深工程师讲授，结合实际工程案例，直观、实用、易学 

联系我们： 

※ 易迪拓培训官网：http://www.edatop.com 

※ 微波 EDA 网：http://www.mweda.com 

※ 官方淘宝店：http://shop36920890.taobao.com 

 
 

专注于微波、射频、天线设计人才的培养 

官方网址：http://www.edatop.com 易迪拓培训 
淘宝网店：http://shop36920890.taobao.com 


