
Overview
In-vehicle car kits for cell phones provide 
complete portability and flexibility by offering 
a hands-free solution whenever the cell 
phone user needs it. This application 
leverages a low-power, short-range wireless 

networking standard, Bluetooth, as well as 
Freescale Semiconductor�s-off-the-shelf 
hardware and software products to provide 
hands-free speaker phone functionality for 
Bluetooth-enabled cell phones.
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Key Benefits
> Provides a single-device 

solution that combines MCU 
functionality and DSP 
processing power to run 
Bluetooth� stack and voice 
functions on a single chip

> Extends DSP functionality to 
provide such premium 
features as Feature Phone 
and Voice Recognition in 
addition to Bluetooth stack 
and Speaker Phone

> Offers out-of-the-box software 
components that are 
designed to expedite time-to-
market and reduce 
development costs

In-Vehicle Networking

Hands-Free Speaker
Phone Via Bluetooth
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LOW-COST BLUETOOTH-ENABLED HANDS-FREE SPEAKER PHONE

SG2045-2

Freescale Ordering Information

Part Number Product Highlights Additional Information

DSP56858 120 MHz, 120 MIPS, 2 SCI, SPI, 2 ESSI, HI, EMI, COP, 
DMA, TOD, Quad Timer and
> 1K boot ROM
> 40K program RAM
> 24K data RAM
> Up to 2M program and 8M of data

MCU-friendly instruction set, enhanced OnCE for 
debug, 6 channels of DMA, up to 4 programmable 
chip select signals, up to 47 GPIO available in both 
a 144-pin LQFP and a 144 MAPBGA
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Design Challenges
With the explosive popularity of mobile 
phones, it�s no surprise that consumers 
require phones that are more 
comfortable to use and hands-free kits 
are one of the most popular wireless 
accessories meeting this need. The 
consumer electronics industry has 
responded to this demand by producing 
a wide range of products. However, as 
the number of cell phones and hands-
free speaker phone solutions grows, it is 
increasingly difficult for consumers to 
interconnect these two products, as well 
as to achieve the most optimum voice 
quality.

Freescale Semiconductor Solution
Freescale Semiconductor�s DSP56800E 
family can be used effectively to 
leverage Bluetooth interconnection 
technology, software echo cancellation, 

and noise suppression to develop a low-
cost, hands-free speaker phone. MCU-
like functionality of the DSP56800E 
processors allows you to run Bluetooth 
software stacks, while DSP-like 
functionality of these hybrid processors 
allows you to perform audio 
enhancements with noise suppression 
and echo cancellation algorithms.

The Figure shown on page 2 
demonstrates a Bluetooth-enabled 
hands-free speaker phone using the 
DSP56858 device. It illustrates not only 
the capabilities of the DSP56800E 
processor to execute both MCU- and 
DSP-like software, but also highlights the 
high peripheral integration of the 
DSP56858 processor, which reduces the 
size and cost of the overall design.

Freescale Semiconductor�s Embedded 
Software Development Kit for 
DSP56800E aids in the development of 
this application, which includes:

> A wide variety of voice algorithms to 
improve voice quality.

> A comprehensive set of drivers and 
framework code, enabling quick 
completion of your software 
application.

> Out-of-the-box software components, 
reference designs, and example 
applications making it easier to 
develop the most demanding real-time 
embedded applications.

By utilizing existing SDK components, 
this hands-free speaker phone 
application can be enhanced to include 
voice recognition, as well as Feature 
Phone functionality.

Disclaimer
This document may not include all the details necessary to completely develop this design. It is provided as a reference only and is 
intended to demonstrate the variety of applications for the device.

Development Tools

Tool Type Product Name Vendor Description

Software MSW3SDK000AA Freescale Semiconductor Software infrastructure that enables development of efficient, high-
level software applications that are fully portable and reusable 
across all DSP56800/DSP56800E family of processors.

Software CWDSP56800E Freescale Semiconductor CodeWarrior Software Development Tools for DSP56800E 
(Metrowerks)

Hardware DSP56858EVM Freescale Semiconductor Evaluation Module for the DSP56858, DSP56857, DSP56855, 
DSP56854, and DSP56853

Hardware BTPLATFORM Freescale Semiconductor The Bluetooth Platform Solution from Freescale Semiconductor sig-
nificantly reduces both time-to-market and the effort and cost of 
incorporating value-added features such as coexistence with 
802.11b and superior audio. 
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