
Complete system solution for 
hands-free Telematic systems



Description

Image tossing your phone in your suitcase and placing a
call by a simple voice command. Or letting your car read
your latest e-mail to you while you keep your eyes on the
road and your hands on the steering wheel.

Toshiba offers a complete solution for such a hands-free
telematic system including: speech recognition, text-to-
speech synthesis and Bluetooth connection

Toshiba Hardware Components:
➤ 64-bit TX RISC Processor 
➤ Bluetooth Baseband and RF Chip

Toshiba Software Components
➤ Automatic Speech Recognition (ASR) & Text-To-

Speech (TTS)
➤ Microphone Array and Noise Cancellation 
➤ Certified Bluetooth Stack & Profiles

3rd Party Components
➤ Bluetooth Modules from Murata & TaiyoYuden
➤ Proven Compatibility to IAR Bluetooth Stack

Applications

In the near future the majority of cars will include telematic
systems. These systems will significantly improve the
quality of communication inside the car and with the
outside world. Key features will be an easy wireless
connection to mobile devices as well as simple voice
control. 

Typical applications are:
➤ Hands-free Car Kits
➤ Emergency Systems
➤ Mobile Accessories such as MP3 File Server
➤ Concierge Services, Internet, E-mail

The diagram shows a future automotive telematic system
featuring a Bluetooth connection to the standard mobile
phone, easy hands-free control via speech recognition and
synthesis, information output on the TFT display, as well as
connection to the car’s CAN networks e.g. to the radio and
the instrument cluster. 

The main advantages of the system shown are the
minimum component count and the high flexibility. With
Toshiba‘s Capricorn-M it is possible that only one

processor is needed for system control, speech
processing, graphics display control and running the
Bluetooth profile. The implementation of the speech
technology as middleware enables easy updates and
language changes.

A reference system for hands-free car kits is available from
Toshiba. It provides the functionality required to control a
Bluetooth mobile phone via speech commands.

System Diagram



Hands-free Telematics

Bluetooth Baseband TC356510
The Complete Model (using Toshiba Baseband IC
TC356510) is optimised for total system solutions.
Toshiba provides chip and prequalified lower layer, upper
layer and application profile firmware. The firmware is
stored in the external Flash and executed by the internal
ARM7 RISC processor. The Interface between Baseband
and user application is hooked via UART to the
embedded Application Profile Interface (API) linking to
profiles such as SPP, DUN, FAX, OPP, FTP, HID, PAN, BIP,
HCRP, HSP,HFP, PAP, SIMA, A2DP/AVRCP. The complete
model minimises the cost and T-t-M for development,
evaluation and qualification dramatically. Alternatively this
device may be run in HCI-H4 standard mode as well. The
SD I/F embeds full SDAV1.0 compliant Flash Data
access. The 7-line digital (BlueRF-compliant) Radio
Transceiver Interface allows easy connectivity to TB31296
RF-IC or those of various other vendors. Automotive
quality level is specified. 

Complete Model / TC356510
➤ 32-bit ARM™ Processor Core / 13/26MHz
➤ UART Host Interface /max. 921.6kbps
➤ PCM (A-law/u-law/linear&CVSD) and SD I/O 
➤ LP 1.5V core design & sniff/park/hold/sleep modes
➤ Built-In Data Buffer RAM /96kB
➤ External Flash Memory Interface /max.8Mb
➤ Pure digital Radio Modem Interface /BlueRF1
➤ FPGA113(8x8x0.8/1.2) & LQFP100(14x14x2,7)
➤ -20/80 & –40/85 °C operating temperature range 
➤ Fully compliant to BT V1.1 and BT 1.2(*) 

Bluetooth Baseband TC35651
The HCI model (Bluetooth Baseband TC35651) supports
a Host Control Interface (via UART/USB) to connect to
the user application. The UART/USB interface allows an
easy integration to computing and peripheral
applications. The pure digital (BlueRF-compliant) Radio
Modem Interface allows easy connectivity to TSB RF
Modem IC T(TB31296) or those of other vendors.

HCI Model / TC35651
➤ 32-bit ARM™ processor core /13MHz
➤ USB Host Control Interface /USB 1.1
➤ UART Host Control Interface /max. 921.6kbps
➤ PCM Codec Interface with A-law, u-law, linear&CVSD
➤ 1.5V core design & sniff/park/hold/sleep modes
➤ Built-In Data Buffer RAM /64kB
➤ External Flash Memory Interface /max. 2Mb
➤ Pure digital Radio Modem Interface /BlueRF1
➤ FBGA113(8x8x1.2)

Bluetooth Radio TB31296 
The TB31296 is Toshiba’s high sensitivity, low current
consumption and small package size Bluetooth Radio
Transceiver IC. It requires a minimum of additional
passive components and offers a real cost optimised
automotive quality solution.

RF-Transceiver / TB31296
➤ Digital 7-line Radio Modem Interface /BlueRF1
➤ Low current consumption
➤ High sensitivity  -83dBm 
➤ Fully integrated LNA, MIX, BPF, MultiCLock PLL
➤ Serial control I/F
➤ Programmable PA for class 2 + RSSI
➤ FBGA48 package (5x5x1.2)
➤ Fully compliant to BT V1.1 and BT 1.2(*)

Bluetooth™ Single Chip TC35654
The Bluetooth single chip TC35654 is Toshiba’s highly
integrated pure CMOS Bluetooth solution. The device is a
single chip offering the functionality of the TC356510
Bluetooth Baseband and the TB31296 Bluetooth Radio
Modem. A high speed HCI-H4 compliant UART builds the
interface between the Bluetooth single chip and the
user´s host CPU. The very high integration level of the
single chip solution is tuned for size sensitive applications
such as wireless terminals with minimised BOM.

Single Chip / TC35654
➤ 32-bit ARM™ processor core / 13 MHz
➤ UART Host Control Interface (HCI-H4)
➤ Mater/Slave PCM I/F (A-law/u-law/linear&CVSD) 
➤ 1.5V core design & sniff/park/hold/sleep modes
➤ 2.5V RF design
➤ Built-In Data Buffer RAM/48kB
➤ Internal Mask ROM (optional)
➤ External Flash Memory Interface/4Mbit
➤ JTAG I/F for FW update
➤ EEPROM I/F
➤ High sensitivity <-80dBm
➤ On-chip LNA, MIX, VCO, PLL, IF filter
➤ Multi Input BT Clock (10-40MHz)
➤ 32KHz sleep mode clock
➤ Power Amp. for Class 2/3 output power
➤ RSSI & PA control function
➤ PFLGA 113(7x7x0.8)
➤ Fully compliant to BT 1.2(*)

Bluetooth Solution

As a founding member of the Bluetooth™ Special Interest Group,
Toshiba is deeply committed to making Bluetooth connectivity a reality.
Our adaptive business model delivers everything you need for today's
products and tomorrow's designs by providing a secure set path of
modules, ASSPs and software. 

(Bluetooth is a Trade Mark  owned by the Bluetooth SIG, ing.) 
(*: full BTV1.2 version after SIG spec. release) 



Toshiba developed Automatic Speech Recognition (ASR) and
Text-to-Speech Synthesis (TTS) systems for automotive
applications. The systems are realised as middleware running
with small memory and computational cost on Toshiba‘s TX-RISC
processors.

Key Features
➤ Minimum components count

One processor for speech and system control

➤ High flexibility
Easy change of language

➤ Multilingual
Language independent speech recognition engine
libraries for: UK & US English, French, German, Italian,
Spanish, Dutch, Chinese, Japanese.
(More languages are under development) 

➤ Speaker independent
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Speech Technology

Toshiba Offices in Europe

TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless,

semiconductor devices in general can malfunction or fail due to their inherent electrical sensitivity and

vulnerability to physical stress. It is the responsibility of the buyer, when utilising TOSHIBA products, to

comply with the standards of safety in making a safe design for the entire system, and to avoid situations

in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury

or damage to property. In developing your designs, please ensure that TOSHIBA products are used within

specified operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please

keep in mind the precautions and conditions set forth in the "Handling Guide for Semiconductor Devices,"

or "TOSHIBA Semiconductor Reliability Handbook" etc.. 

The Toshiba products listed on this document are intended for usage in general electronics applications

(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic

appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that

requires extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss

of human life or bodily injury ("Unintended Usage"). Unintended Usage include atomic energy control

instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,

combustion control instruments, medical instruments, all types of safety devices, etc.. Unintended Usage

of Toshiba products listed in this document shall be made at the customer's own risk.  

The products described in this document may include products subject to the foreign exchange and

foreign trade laws.  

The information contained in this document is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the

third parties which may result from its use. No license is granted by implication or otherwise under any

patent or patent rights of TOSHIBA or others. 
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