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SYSTEM DESCRIPTION

A Private Branch eXchange (PBX) is a small telecommuni-

cations switch that is located in the user’s premises. Tradi-

tionally it carried voice traffic only and its main benefits to

the user were free calls between extensions and a reduction

in the number of outside lines (trunk lines) that the local

operating company charged for. As technology improved it

was realized that digital transmission could add the benefit

of data transmission over the already present telephone wir-

ing and that the improved signalling capabilities could be

used to add additional features such as messaging, call for-

warding and incoming call indication.

The term ‘‘Terminal’’ is used here to refer to all ‘‘Terminal

Equipment’’ that may be connected to a digital PBX. This

includes everything from a basic voice only telephone to a

Personal Computer connected by a PC plug-in card.

The increasing sophistication and cost competitiveness of

mixed technology analog and digital integrated circuits has

led to the situation where digital PBXs can now compete

directly on cost with the traditional analog version. The add-

ed benefits of being able to carry voice, data and images at

the same time as providing enhanced signalling capabilities

has created a dynamic market for digital PBXs.

Cost effectiveness is achieved by using a 2 Wire transmis-

sion scheme that doubles the capacity of standard tele-

phone wiring, while at the same time using a simple commu-

nications protocol that can be implemented with a simple 8-

bit microcontroller in the terminals. A sophisticated high

speed digital transceiver is used that controls both ends of

the extension loop and provides two high speed 64-Kbyte

channels for voice and data and an additional channel for

signalling information at 16 Kbytes.

COMBOÉ is a registered trademark of National Semiconductor Corporation.

MICROWIRETM is a trademark of National Semiconductor Corporation.

C1995 National Semiconductor Corporation RRD-B30M105/Printed in U. S. A.
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KEY DESIGN CHALLENGES

High Speed Data Transfer

Sophisticated signal processing is required to achieve the

high speed data transfer and still meet the requirements for

low bit error rate and electromagnetic interference.

Low Power Consumption

In most cases the telephone handset will be powered from

the telephone line. To achieve this all components must use

as little power as possible, both when active and inactive.

Minimizing System Cost

The digital PBX will often be in direct competition with sys-

tems that use analog handsets. While the high end phones

and data capabilities offer significant benefits to the user,

the basic voice telephone may well run in the highest vol-

umes and is therefore extremely cost sensitive.

Adding Additional Capabilities

There will always be a need for several different types of

terminals. The chosen solution for the basic digital tele-

phone should not be viewed in isolation but as part of an

expandable family, each with a different requirement for

power consumption, processing power, memory and price

sensitivity. To achieve this comfortably, it’s important that all

chip-chip interfaces are as simple to use and as flexible as

possible.

KEY COMPONENTS

TP3401 ‘‘DASL’’: A high performance digital transmitter/re-

ceiver for use on standard telephone wir-

ing. Offers a long loop length

(1.8 km/6 kft) with low error rate and has

filtering and PLLs on chip to minimize EMI

and reduce external components. The

data, signalling and control information

each have their own interface for added

flexibility. a5V CMOS with power down

mode.

COP888CG: A highly integrated 8-bit microcontroller

with 4 Kbyte of ROM and 192 bytes of

RAM on chip. Includes a high perform-

ance UART that can be used for the sig-

nalling protocol, three independent timers,

multi-input wakeup for keypad scanning

and a MICROWIRETM interface for easy

interfacing to other devices. a5V CMOS

with low power down modes.

TP3054/3057: The industry standard COMBOÉ device.

Handles the digitization and filtering of

voice signals to D3/D4 and CCITT stan-

dards respectively. Low power down

mode when not active.

HPC46004: A member of the high performance 16-bit

microcontroller family that is ideal for pro-

tocol processing on digital linecards. Low

power, fast instruction execution and

highly integrated with many peripherals on

chip.

LMC7660: A switched capacitor voltage converter.

Ideal for providing the b5V supply to the

COMBO as it can provide 95% power effi-

ciency.

LM3578A: An easy to use, highly integrated switch-

ing regulator with on chip oscillator, cur-

rent limit and output transistor. Used in

this application to provide an efficient

stepdown DC/DC converter to convert

the high voltage on the line to the a5V

needed for the terminal.

Typical Bill of Material

Function Description NSC Part Other Mfg Qty

DIGITAL TELEPHONE

CPU Microcontroller COP888CG 1

Speech Interface COMBO TP3057/TP3054 1

Digital Transceiver DASL TP3401 1

DC/DC Converter Switching Reg. LM3578A 1

b5V Supply Switched Cap Reg. LMC7660 1

DIGITAL LINECARD (4 lines)

CPU 16-Bit Micro HPC46004 1

ROM 64 Kbytes EPROM 27C512-150 1

RAM 16 Kbytes SRAM 6264-15 2

Digital Transceiver DASL TP3401 4

TDM Bus Controller TSAC TP3155 1

Protocol Handler

and Glue Logic ASIC SCX6B31 1

Backplane Interface Futurebus tcvr DS3897 1
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can

into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life

failure to perform, when properly used in accordance support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: (a49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arlington, TX 76017 Email: cnjwge@ tevm2.nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: (a49) 0-180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 English Tel: (a49) 0-180-532 78 32 Hong Kong

Fran3ais Tel: (a49) 0-180-532 93 58 Tel: (852) 2737-1600
Italiano Tel: (a49) 0-180-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive

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

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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