











Integrated Services Digital Network

ISDN Basics
Jim Hebblen
Reprinted from k-Byte via P Bug

The integrated Services Digital Network or
ISDN provides a digital connection between the
Public Switched Network (telephone co.) and a
communications user that can simultaneously
transmit voice, data, video, fax and/or telemetry.
Its technical specifications are documented by the
Consultative Committee International Telephone
and Telegraph (CCITT). a world standard, with
some variations.

ISDN has evolved from the existing
telecommunications network by extending the
digital technology (prevalently used within the

Public Switched Network) all the way to the end
user’s equipment. At this point in time, essentially
all of the various long distance networks (AT&T,
MCI. Sprint, etc.) have transmission and switching
performed digitally About 50-70% of the local
switching is digital, but nearly none of the
connections to individual homes and small
businesses is digital—old Alexander Graham Bell
analog technology employed since the early 1900s
is still the ubiquitous technology. ISDN, however,
is the evolutionary path toward digital connections
between network and users and ultimately user-to-
user.

Digital Telephone Evolution - Pulse
Modulation

Traditional analog telephone circuits transmit
frequencies in the range of 3000-3700 Hertz.
Between towns many of these telephone circuits
were multiplexed onto one metallic circuit or
microwave radio beam by using various analog
Amplitude Modulation (AM), Frequency Modu-
lation (FM), or Single Sideband Modulation (SSB)
schemes and transmitted over long distances.

In the early 1960s the Bell System began using
Pulse Code Modulation (PCM) and Time Division
Multiplexing, and the digital evolution ensued.
PCM is accomplished by first sampling (taking a
“snapshot” of) the analog signal twice as often as
the highest frequency to be transmitted. As a
telephone circuit carries approximately 4,000
Hertz at its highest frequency, the sampling rate is
set to 8,000 samples per second.

Each sample is then quantized (amplitude
voltage is measured and converted) to a number
between 0 and 255 that represents the sample’s
voltage. This number can be represented in the
binary number system by encoding it into eight
bits. These eight bits are then sequentially

transmitted to another telephone central office
over wire or fiber optic cables. There the bits are
converted back to the original analog voltage
signal and switched into the telephone line of the
called party. Note that two of these analog-to-
digital-to-analog transmission processes occur in
the opposite transmission directions
simultaneously so you can talk and listen at the
same time (“full duplex” transmission).

In a nutshell, your voice (or modem) signal is
measured 8,000 times per second and an 8-bit
“loudness” byte is transmitted each time. Your
voice signal is encoded into 8,000 bytes per
second, which is 64,000 bits/second (bps).

Other callers’ voice bytes are also sharing the
same paths as your call, similar to many railroad
cars sharing the same track. The wires and fiber
optic telecommunications lines are much like
railroad tracks between towns, and digital
telephone switching machines act like railroad
switchyards where trains of bytes arrive, are re-
switched into other trains and leave every 8,000
of a second.

The ISDN Paradigm

As mentioned previously, a majority of the
internal telecommunications network 1is now
digital; only the external links to the telephone
users are still analog. ISDN changes this
paradigm, though, by extending out to the users,
and the network then becomes totally digital end-
to-end.

Initially, ISDN is designed to reuse the same
copper twisted-wire pairs that serve existing
analog telephones. This is significant as
approximately one-third of the total investment in
the telecommunications infrastructure is embedded
in the wire cables from the central offices to users’
homes and businesses. To replace this vast (albeit
obsolete) resource with fiber optic cables will
consume decades and billions of dollars.

US West’s ISDN

US West has recently filed and received
approval to provide ISDN service on a tariffed
basis in certain central offices in Colorado. Two
kinds of ISDN lines are being offered by US West,
but only one is of primary concern to small
businesses and individuals.

Single Line Service is a Basic Rate Interface
(BRI/2B + D) that conforms to the new National
ISDN version 2 (NI-2). The tariff specifies that
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Annual dues $35

E New Member G Renewal

Name

May 1995

Jim Powell’s Special

Address

City

State

Zip+4

Business Phone

SPAUG Thanks

New Members
Robert Mitchell

Renewing Members

Don Campbell Dick Harding Phil Harsh
Jim Powell Barbara Quigley Keith Smith

Residence Phone

Fax Number

E-mail Address

Occupation

Computer System
& Peripherals

SPAUG Planning Meeting

Wednesday, June 7, 7:30 PM, 1670 Oak, Menlo Park
For info, call Bev Altman, 415-329-8252

Main Software Apps

How did you hear
about SPAUG?

PRinT SCreen Mailing Party

Monday, June 12, 7:30 PM, 198 Pine Lane. Los Altos
For info. call Mildred Kohn, 415-949-1833

Member List (for member use only)

O Ok to include my name and ...
OHome phone Coffice phone

O Please do not include my name at all

A Membership Card will be mailed to you.

Please make check payable to SPAUG
and remit at General Meeting or mail to

SPAUG
POB 3738
STANFORD, CA 94309-3738
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