SB-102

SB-102 ISDN Terminals and Terminal Adapters

I3 Texas

INSTRUMENTS

Literature Number: SNOA163



ISDN Terminals and
Terminal Adapters

S

INTERFACE

National Semiconductor
System Brief 102
May 1990

NT

SYSTEM DESCRIPTION

The implementation of ISDN will not only bring benefits,
such as improved efficiency and bandwidth, to the operating
companies, but also bring the end user new services and
features that previously have not been possible.

End users of ISDN have to either adapt the non-ISDN equip-
ment they already own to interwork with the ISDN network,
or purchase new, ISDN compatible equipment. A variety of
office equipment, referred to as Terminal Equipment, may
be equipped for ISDN, including phones, computers, and fax
machines. Terminal Adapters (TA) perform the rate adap-
tion protocols necessary to interface non-ISDN equipment
to the network, and are available as either stand-alone box-
es or as PC plug in cards. All ISDN terminal equipment uses
the CCITT standard S Interface four wire transceiver. This
allows for either point to point or multipoint connectivity.

A basic rate ISDN connection is comprised of three sepa-
rate channels, two capable of transmitting either voice or
data at 64 Kbytes, and a third for signalling and data at
16 Kbytes. Accordingly, equipment will vary in implementa-
tion and use of these channels. Low end equipment will not
require all three channels be active, while high end equip-
ment may use all three for packetized data. As designs be-
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come increasingly complex, advanced silicon solutions will
be required to meet the size and power constraints placed
upon the equipment.

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.

High Integration

Keeping chip count to a minimum increases the reliability of
the equipment. The telephone handset and PC plug in card
are also space sensitive applications where lower chip
count is a necessity while maintaining a high degree of func-
tionality.

Flexibility

ISDN terminal equipment manufacturers will only be able to
offer a broad product line with a base chipset that is flexible
enough to handle both low end and high end applications.

System architecture should allow the designer to apply the
same chipset to all products without compromise.
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KEY COMPONENTS
TP3420/21 International standard ISDN four wire trans-

TP3076

TP3451

ceiver. Offers a long loop length (1.5 km/5 kft)
with low error rate and two phase lock loops on
chip to minimize EMI and reduce external com-
ponents. Supports both the North American
and European digital system interface formats.

Second generation combined PCM CODEC
and Filter optimized for digital phone applica-
tions. The device is A-law and u-law selectable
and employ a conventional serial PCM inter-
face capable of being clocked up to
4.096 MHz. It also features programmable
gains in both Tx and Rx directions as well as

RS232C

TP3460

A microprocessor peripheral

PC BUS Interface
Character Port
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ISDN USART

which implements V.110 and V.120 rate adap-
tion protocols for serial interface terminals.
Data rates up to 19.2 Kbps and 64 Kbps are
supported in asynchronous and synchronous
modes respectively.
HPC16400E A highly integrated 16-bit microcontroller with
two HDLC controllers and four DMA channels
on chip. Includes a high performance UART
that can be used for rate adaption, three inde-
pendent timers, multi-input wakeup for keypad
scanning and a MICROWIRE™ interface for
easy interfacing to other devices. +5V CMOS
with low power down modes.

four programmable latches.

A microprocessor peripheral device designed
as both a full-duplex HDLC framing and format-
ting controller, and a serial GCI (General Circuit

LM3678A

An easy to use, highly integrated switching reg-
ulator with on chip oscillator, current limit and
output transistor. Used in this application to
provide an efficient stepdown DC/DC convert-
er to convert the high voltage fed down the line

Interface) frame controller. It may be used in
conjunction with the HPC16400E for high end
applications requiring three HDLC channels.

to the +5V needed for the terminal.

Typical Bill of Material
Function Description NSC Part Other Mfg Qty

CPU Micro-Controller HPC16400E 1
Transceiver SID TP3420 1
Audio Interface COMBO TP3076 1

DTMF TX/RX SSI20c89 1
DC/DC Conv Switching Regulator LM3678A 1
Memory DRAM TC514258P 4

EPROM NSC27C256 1
Memory Control and DRAM Control ASIC 1
PC Interface Logic




ISDN PC Terminal Adapter Alternatives

Low End Middle Middle High End ISDN ISDN
Modem PCTA PCTA PCTA Phone with Phone
Replace TA (Data) (Voice + D) (Voice + D) Low sp Data High sp Data
D — data D + B2data D + B2data D+ B1 + B2 ISDN ISDN
B1 — analog data, opt for Phone with Phone with
B1 analog D data B data
“S” interface: Y Y Y Y Y Y
TP3420 + prot
HPC16400E Y Y Y Y Y Y
(single ch) (single ch)
TP3451 N N N Y for B1 Data N N
(Y for GCI) (Y for GCI) (Y for GCI) (Y for GCI) (Y for GCI) (Y for GCI)
TP3076 N N Y Y Y Y
SLIC opt N N Y Y N N
DTMF TX/RX
Handset opt N N Y (opt) Y (opt) Y Y
DTMF TX
Sidetone cct
Software: EXEC
Layer 1, Y Y Y Y Y Y
Q.921 (LAPD)
Q.931 (voice basic N N Y Y Y Y
and supple serv)
Q.931 (data) Y Y Y Y Y Y
LAPB (X.25 on B) N Y Y Y Y Y
X.25 PLP Y Y Y Y Y Y
V.120 N Y Y Y N Y
“R” = PC Interface Y Y Y Y N N
PC interface soft. Y Y Y Y N N
Memory for above:
RAM 96-128 Kbytes | 160-192 Kbytes | 160-192 Kbytes | 192-224 Kbytes 8 Kbytes 16 Kbytes

ROM 2 Kbytes 2 Kbytes 2 Kbytes 2 Kbytes 96-128 Kbytes | 128-160 Kbytes
shared RAM 4 Bytes 8 Kbytes 8 Kbytes 8 Kbytes — —
“R” = Asynch port N Y (opt) Y Y Y Y
X.28,X.29, X.3 N Y Y Y Y Y
Add RAM — 64 Kbytes 64 Kbytes 64 Kbytes ROM 64 Kbytes | ROM 64 Kbytes
DMI (mode 2) N Y (opt) Y (opt) Y (opt) N Y (opt)
Add RAM — 64 Kbytes 64 Kbytes 64 Kbytes — 64 Kbytes
T-link N Y (opt) Y (opt) Y (opt) N Y (opt)
Add RAM — 64 Kbytes 64 Kbytes 64 Kbytes — 64 Kbytes
Typical soln: 192 + 8 256 + 8 288 + 8
Total RAM 128 Kbytes + 64 Kbytes + 64 Kbytes + 64 Kbytes 8 Kbytes 16 Kbytes
Total ROM 2 Kbytes 2 Kbytes 2 Kbytes 2 Kbytes 192 Kbytes 224 + 64 Kbytes
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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

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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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.

Tl 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 Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

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

Resale of Tl 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 Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl 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 Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl 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.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl 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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