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SYSTEM OVERVIEW

Introduction

The Meridian SL-1 Integrated Services Network is built upon a foundation that utilizes di?
switching techniques and stored program control. It offers the advantages of economy, flexibili
and maintainability by providing service capabilities defined by software programs which can
changed and expanded as needs evolve.

ital
ty,
be

The foca point of Meridian SL-1 is a circuit-switched digitd sub-system that links together a
common control, switching network, and peripherd interface unit. A gSgnificant extenson to the
architecture integrates packet switching capabilities to optimize utilization of bandwidth for high
gpeed communicetions. It is this framework, under software control, that provides the features and
capabilities of today’s Meridian SL-1.

System Description

The centrd control acts as the prime source of logic guiding the entire system operation. It conssts
of a computer and memory which contains the indructions that control the operations of the
network and the interface.

The network peforms the actua switching operation, providing full connectivity from any one
device to dl others. Upon appropriate commands from the central control, the network provides a
transmisson path linking any specific input to any pecific output.

The interface units terminate al periphera devices and perform andog to digital converson before
digitd switching is peformed by the network. After switching, the sgna is converted back to its
origind andog form.

The converson method used is Pulse Code Modulation (PCM). In PCM the andog sgnd
ﬂitude is sampled a a rate more than twice the highet sgnd frequency and the amplitude of

sample is trangmitted as a series of pulses in a coded format. The digitd converson into
gandard eight-bit PCM dggnals is accomplished by a single encoder/decoder (codec) provisoned
for each andog peripherd port. The codec is a unique, custom designed chip tha utilizes very
large scde integration (VLSI) techniques. For andog devices, such as a 2500 type single line
telephone, the codec is located on the associated peripherd interface port of a circuit card within the
Meridian SL-1 cabinet. For the Meridian family of digitd telephones, the codec is located within
the sat itsdf (Figure 2-1).
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The Meridian SL-1 architecture uses a star technique that permits uniform distributed
wiring methods to connect each peripheral device to the switching system. This
approach provides significant benefits in the area of administration, installation,
maintenance and reliability.

FIGURE 2-I: STAR DISTRIBUTION

Basic Partitioning

The Meidian SL-1 architecture is comprised of three man functiond partitions (Figure 2-2):
Common Equipment (CE), Peripherd Equipment (PE), and Packet Transport.

The CE and PE, a0 referred to as Circuit Switch Equipment (CSE), are dways an inherent part of
each Meridian SL-1 system. The Packet Transport is applicable on an optiond bass to certain
models of the Meridian SL-1 family.

Common Equipment (CE)

Common Equipment (CE), the heart of the sysem, performs the control and circuit switched
functions for the connecting periphera devices Various CE segments carry out the following vitd
sysem operations.

- The Centrd Processng Unit (CPU) provides the computing power essentia for
entire system operation
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The Read/Write (R'W) random access memory stores dl operating software
programs and data unique to the particular Meridian SL-1, including switching
sequences, features, class of sarvice information, and quantity and types of
terminds

The Mass Storage Unit provides for high speed loading of the operating
programs and data into the R/W memory

The Network Circuit Cards provide a digitd matrix for circuit-switched
connections to associated periphera devices

- The Digitd Service Circuits provide for functions such as did and ringing tones,
and cdl conferencing cgpabilities

- The Seid Data Interface (SDI) provides a R§232C communicaions link for
adminigration and maintenance on ether a loca or remote bass.

COMMON EQUIPMENT

(CE)

CPU

. VEMORY «

MASS STORAGE

1/0 DEVICES

NETWORK

\ 4 4
PERIPHERAL EQUIPMENT PACKET TRANSPORT
(PE) EQUIPMENT
(PTE)

LINE INTERFACES

TRUNK INTERFACES

DATA INTERFACES
COMPUTER-TO-PBX INTERFACE
DIGITAL TRUNK INTERFACE
ATTENDANT CONSOLE
DIGITAL TELEPMONES

DATA TERMINALS

40 MBPS PACKET TRANSPORT
LOOSELY-COUPLED
MULTIPROCESSORS

MERIDIAN MAIL

VOICE MESSAGING
LANLINK  INTERFACES
256 MBPS DISTRIBUTION
MERIDIAN LANSTAR

FIGURE 2-2: BASIC PARTITIONING



The CE Units communicate over a common control bus which carries a congant flow of program
ingructions and data under direct control of the CPU. The digitized speech dgnds follow a
separate path on a network switching bus which adlows communications links to be established
between any of the peripherd devices.

Peripheral Equipment (PE)

Peripherd Equipment performs the interface function for the telephones and terminds that utilize the
64 kbps clear channd bandwidth capability of the circuit-switched network. Where necessary,
andog to digital converson (and vice versa) is accomplished on a per port basis by means of a
sngle channd codec (coder-decoder) located on the appropriate interface cards. An exception to
this is the Meridian family of digitd teephones, which resde on the PE, but include individud
codecs built into the set for cost-effective data capabilities.

Packet Transport

Packet Transport represents a mgor extension to the circuit-switch architecture by providing three
key enhancements for delivering advanced communications to the user:

- a40 Mbps packet transport that alocates bandwidth on demand

- a high speed digitd digtribution system that delivers 256 Mbps to the desktop
over standard telephone wiring, and

- a loosdy-coupled multiprocessor operating system.

The heart of the Packet Transport is the high speed 40 Mbps transport system whose characteristics
include dynamic bandwidth alocation because the bandwidth can be dynamicdly alocated to circuit
or to packets. The combination of the transport and the high speed 2.56 Mbps digital distribution
introduces a high performance cgpability in a local area network environment with a total capecity of
40 megabits per second. The third dement, the multiprocessng capability, conssts of loosdy
coupled independent units, each comprised of a processor and associated memory, which plug into
the transport sysem and are optionaly configured depending upon application.

Equipment Configuration

The Meridian SL-1 hardware is housed in equipment cabinets that are provisoned to suit specific

goplications. Except for the mass storage unit, power supplies and associated distribution units,

the hardware condsts of plug-in circuit cards insarted into equipment shelves, mounted in the
cabinets. Associated backplanes extend the length of the shelves to provide a feed for powering
and dgnding of the drcuit cards The sysem is configured by smply inserting the appropriate
quantity and combination of the various circuit cards in the equipment shelves.

Softwar e Control

The Meridian SL-1 can economicdly provide a wide range of sophidticated custom communications
sarvices and features for utilization by typicdly 30 to 7000 dation users. All software programs
indructing the CPU how to process cdls are written in a proprietary High Level Language (I-ILL).
The language permits programs to be written extremdy rapidly, concisdly, and accurately, usng a
minimum of dorage space in the sysem memory. Its use greetly reduces the development time
required to incorporate ongoing feature enhancements into the system.
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Administration & Maintenance

An important factor of the Meridian SL-1 is its inherent sysem adminigration and maintenance
capability. Messages convey traffic, service change, and diagnostic information on a
teletypewriter.  Traffic output messages typicdly indicate on a regular basis the load on the
different parts of the sysem dong with the associated grade of service. Service changes include
reessgnment of features and additions or deletions of equipment under software control without
the need for hardware rewiring. This operaion can be performed localy or a a remote location.
Maintenance messages provide diagnostic and fault recognition capability to the service personnd.
Software routines may be enabled automaticaly by the CPU which dternatively may be ingtructed
to execute certain diagnostic programs.

Product Family

The Meridian SL-1 provides various modds which address the business requirements of
organizations ranging from 30 to 7000 lines (Figure 2-3). Each system is designed to address
soecific segments within that range. The ultimate capacity of a particular model depends upon
application and is governed by a number of independent factors: CPU red time, traffic, memory
dlocation, and network terminations. Each member adways condsts of two basc dements
Common and Peripherd Equipment. The modular structure readily permits expanson from one
sydem type to another to accommodate future growth. Peripherd Equipment, the bulk of the
system investment, is common to al product modds and may be retained in place when performing
such expangons. Packet Transport is gpplicable on an optiond bass.

30-600

|
RT
30-600 x

NT N*

400-1 500 \ , | /
~\\

XT |

1000-7000 \ /
N

The Meridian SL-1 product family offers three system models to meet the business
requirements of organizations ranging in size from 30 to 7000 users.

7
/
AN

A

FIGURE 2-3: MERIDIAN SL-1 PRODUCT FAMILY
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Summary

The foregoing provides an overview of the Meridian SL-1 ddivered today. Its flexible design will
permit ongoing evolution to meet the sophidicated demands of tomorrow’s communications

environment.
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SYSTEM ARCHITECTURE

Introduction

One of the most important aspects of the Meridian SL-1 is the design of the system architecture. It
utilizes an efficent and flexible goproach, employing modular condruction in dl phases of the
equipment aong with state-of-the-art commercid and custom components. The result is a compact
digitd sygem which is flexible in terms of operationd, mantenance, and adminidrative features.

Digitd technology lends itsdf to a modular format. Thus, with increesng demand for features and
savices, the sysem can grow smply by software adminidration and the addition of plug-in units.
Techniques such as the use of time-divison, multiplexed links dlow the switching network to be
compact and flexible.

In some areas of the system, high rdiability is ensured by providing redundancy or duplication of
equipment which is criticd to the operation.
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Modular Structure

The key aspect of the Meridian SL- 1 architecture is its partitioning into independent modules each
of which combine to form a totd sysem design (Figure 3-I). These modules are grouped by
function as follows

CONTROL: Comprises the SOFTWARE and COMMON EQUIPMENT that
provides the prime source of logic for guiding system operations.

SWITCHING: A digitd switching matrix cdled the NETWORK that links both
PERIPHERAL EQUIPMENT and PACKET TRANSPORT.

DISTRIBUTION: A savice cgpability tha dlows users to communicate and exploit the
powerful system resources to the full. This dement is comprised of
modules such as TELEPHONES AND TERMINALS, VOICE
SERVICES, LANSTAR, and the interface to ISDN.

COMMON
EQUIPMENT

SOFTWARE

PERIPHERAL
EQUIPMENT

PACKET
TRANSPORT

NETWORK

TELEPHONES
TERMINALS

VOICE
SERVICES

LANSTAR ISDN

As demands dictate, each independent module can be enhanced, singularly or in combination with others, and then
placed back in an operating environment to achieve overall improvements in system performance. This evolutionary
capability has enabled the Meridian SL-1 to continually adapt to meet changing market requirements.

FIGURE 3-1: MERIDIAN SL-1 FUNCTIONAL MODULES
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MODULE 1 - Software

Introduction

The adaptability of software control provides a complete array of services and features tailored to
meet changing requirements. Basicdly, software conditutes the indructions to tell the centrd
processor what to do, how to do it in the progressive steps of machine language, and where to find

the information that it needs to accomplish the task. A trandation process is necessary to convert

the high levd language (HLL) program into machine-executable form. The program that performs
such a trandation is known as the compiler. With Meridian SL-1, the smplicity of the language,
compiler design, and implementation is sraightforward and the processor architecture is designed

soecificdly to execute compiled machine indructions. Besdes tdling the processor without
ambiguity the operations it must perform, the programming language provides a clear statement of
the operation to the programmer so that ongoing enhancements can be readily incorporated to meet

evolutionary trends.

Cdl processng, maintenance and adminigtration of the Meridian SL-1 are controlled by software
programs stored either as resident programs in the sysem memory, or as non-resdent programs
on magnetic tape. In the Meridian SL-1 there are two program groups which are referred to as
firmware and software. The information which describes system configuration and associated

peripherd equipment is termed office data. This data resdes in the sysem read/write memory and
on magnetic tape.

Firmware

These are fundamenta programs conssting of hard-wired logic indructions Programmable Read
Only Memory (PROM) which manipulate data in the central processor and control input/output
operations, error diagnostic and recovery routines. The sequences are Smilar in al Meridian SL-1
models.

Softwar e

Software programs condst of indruction sequences that control cal processng, peripherd
equipment, adminigration and maintenance functions. These sequences are interpreted by the
firmware programs into machine indructions. Severd generic software programs with optiona
feature packages are available to satify varying requirements.

Office Data

The office data describes the characteridics of the system in terms of configuration and cal
dependent information such as features and services. The daa is aranged into blocks defining
peripherd  equipment, sysem configuration and trangent data These data blocks permit
configuration of a Meridian SL-1 to specific customer needs.

The adoption of this type of program and data structure renders the instruction compiling process

independent of hardware. It dso makes the Meridian SL-1 software readily changesble and
extendable.
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Resident Programs

Resdent Programs are programs dways avalable in memory during system operation as ether
firmware or protected read/write memory. Firmware programs control other resdent programs and
provide dl CPU aithmetic operations. The other resdent programs are those which are
automdticaly loaded into the sysem memory from the mass dsorage unit on sysem power-up
under control of the firmware “bootstrap” program, Once loaded, these programs reman In
read/write memory unless corrupted by a fault or power falure.

Non-Resident Programs

Non-Resident Programs are the overlay programs stored on disk which are loaded into the “overlay
aed’ of the sytem memory when required to perform specific tasks. Only one overlay program
may be loaded at a time and is aborted from the overlay area when no longer required. Overlay

programs can be loaded ather automaticadly by the system under programmed control or manudly

via an adminigrative termind. When caled up manudly, the overlay programs provide the sysem
interface for such functions as mantenance, sarvice change, and traffic measurement. They may
be run concurrently with norma cdl processng without interfering with system traffic.

Once the user has logged into the system, commands for specific overlay programs are processed
by the overlay loader program. When loaded, the overlay program assumes control.

Only one adminigtrative termind can input into the overlay area a one time. More than one device,
however, can recave outputs Smultaneoudy. The terminds may be configured as input -only or
output only devices.

Each overlay program is independent and has its own specific set of commands and formats.

There are five main categories of overlay programs.
1. Service Change and Print Routines

Service changes do not generdly require hardware intervention. Instead, the service administration
programs are used to creste or modify dl aspects of the system from individud feature key
assgnments to complete system configurations. There are dso programs and print routines for
retrieving the data from the system to check the status of office data assgnments.

2. Maintenance Diagnostics

These programs are the primary instruments for maintenance purposes. Individud programs are
used for automatically or manudly testing the CE and PE. The programs may be entered into the
overlay area at the request of maintenance personne as the result of a fault detected by hardware or
as pat of a dally mantenance routine initiated by the system automaticdly a a specified time. In
addition, background and signding diagnogtic routines can occupy the overlay area when it is not
in use

3. Traffic

All sysems are equipped with traffic data accumulation programs. There is dso a resdent traffic
print program which examines the schedules, tranders data from accumulating to holding regigers
in accordance with schedules, and prints the traffic data In addition, there is a traffic overlay
program which is used to query and modify schedules, options, and thresholds.
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4. Equipment Data Dump

When making sarvice changes, the changes should be transferred to disk in order to save them.
When the equipment data dump program is invoked, dl the office data in the read/write memory is
written to the system disk. The program is adso used to ingdl a new generic verson, or issue and
capture protected data store information which may be changed by the user, such as speed cdl ligs.
The program may be invoked automaticaly during a midnight routine or on a conditiona basis (i.e,

data dump only occurs if a software service change has been made). It may aso be invoked
manudly via the input/output (1/0) interface to the system.

5. Software Audit
This program monitors system operation and gives an indication of the generd date of the system

operation. The program is concerned mainly with the sysem software. When a software problem
is encountered, the program attempts to clear the problem automaticaly.
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MODULE 2 - Common Equipment
Introduction
The systems processng power is in the control equipment. It has two man dements the centra
processng unit (CPU) which directs lower levd subsystems in the hierarchy, and the system
memory which gtores the operating programs. Other important eements are the Mass Storage
Unit (MSU) which provides for high speed loading of the software into the Read/Write memory,
and the Input/Output interface for communicating with the system.
Central Processng Unit (CPU)
The CPU performs the control and switching sequences required by the system. The software that
directs these functions is loaded into the sysem memory from the mass storage unit by the CPU.
Information flows between the CPU, 1/O devices, and the sysem memory over the CPU bus,
The data required by the CPU to perform its control and switching functions is held during system
operation in Random Access Memory (RAM) and fed to the CPU via the CPU bus. The operating
data is loaded into the RAM from floppy diskettes on system power-up.
The CPU is based on a fast, microprogrammable, general purpose microprocessor which uses
High-Level Language (FILL). For system modds S, MS, N, ST, and XN, the CPU has the
following characteridtics

1 (i-bit data words

dorage is organized in pages of 65536 (64K) 16-bit words each; addressing is via four
page bits and 16 address hits.

Meridian SL-1RT, Meridian SL-INT, and Meridian SL-1XT incorporate a new CPU design that is
identica for each system’s gpplications. For these system models, the CPU characteridtics are:

24-hit data words plus |-bit parity

24-bit linear addressng tha permits memory dlocation to be assgned on a contiguous
bass instead of the 64K pages partitioning referenced above

16M words - subdivided for up to 12M words of physical memory space and a
remainder of 4M words for |/O spaces.

Other characteristics generic to the CPU are:
asynchronous (handshake) bus operation
16 file registers used to hold address and data for dl operations

a sense (interrupt) input line to indicate that a particular device (tape, TTY, PE, €tc)
requires action by the CPU

a trap facility is provided which, when activated by an externad sgnd, causes the CPU to

immediatedly begin executing indructions dating a a paticular address, this fadlity is
used to enter a recovery routine when a fault is detected.
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The CPU is comprised of circuit cards which include Read-Only-Memory Firmware that contains
fault clearing programs and ingructions to control the loading of sysem memory from the mass
dorage unit.

Mass Storage Unit

A mass gstorage unit equipped with two floppy diskettes is used for the high speed loading of the
resdent operating programs and office data into the sysem memory. The loading process is
controlled by indructions held in the Read-Only-Memory (ROM) firmware. When loading is
complete, the diskettes remain in the mass storage unit to provide a non-voldile store for automatic
loading purposes in the event of software being erased from memory during a power falure
Non-resdent software is loaded from the disk automaticaly or by manua request when required.

This storage capability is provided by the following hardware configurations:

a par of 525" 1.2 Mbyte floppy disk drives (providing 2.4 Mbytes of formatted capacity)
as a dandard system offering,

. an optiond Winchester Hard Disk with 10 Mbytes of formatted ceapecity. When this
option is equipped, the pair of floppy disks is utilized for backup and system loading.

The application of the Mass Storage Unit (MSU) is independent of the CPU and therefore is
retrofittable on any exiging Meridian SL-1 system supported by Software Generic XI 1 Release 8.
Such system models are S, MS, LE, VLE, XL, N, and XN. This procedure involves replacing the

Magnetic Tape Trangport and associated tape interface with the Mass Storage Unit and equivaent

Mass Storage Interface Card (MSI). Physicdly, the Mass Storage Unit  requires no more space
than that required for the magnetic tape unit.

The Mass Storage Interface (MSl) card is designed to interface with external devices that are
compatible to the industry standard Small Computer System Interface (SCSl).

Input / Output (I/O) Interfaces

There are various methods of communiceting with the Meridian SL-1. A Serid Data Interface
(SDI) circuit card provides two channels each conforming to EIA Data Interchange Standard
RS-232-C. The 1/0 addressing is under switch control of the SDI card and dlows up to 16
RS-232-C compatible devices, such as a teetypewriter, to communicate with the sysem. The
devices are used to input commands and/or receive responses from the system during
adminigration and maintenance procedures. Messages such as feature assgnments and service
indructions may conveniently be entered - remotely if desred - on an input/output device which
can dso print out responses from the CPU.
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Memory

Firmware, software and data are stored in a read/write Random Access Memory (RAM). The
memory is a criticd part of the sored program control system. Essentidly, it is a Sorage device
which will accept information and retain it for subsequent use by the CPU. It contains the memory
dores of dl of the basic operating ingructions for the system, plus data on the configuration of the
paticular application being served. Memory utilization is dependent upon what features are
programmed into the sysem and the number of peripherd terminations being served.

The memory is plit into four segments to facilitate processor address purposes and permit a
functiond separation of programs as follows

Unprotected Data Store (UDS)

These pages hold the trangent or unprotected data thet is required during cal processing.
Included are the timing queues and cal regigers.

Protected Data Store (PDS)

This protected data store holds the office data blocks that are particular to specific
inddlations.

Program Store (BS)
Allocations within the Program Store are as follows:

Firmware:  This portion of the memory is a nonvolatile Read Only Memory
(ROM) used for storage of all system firmware. The ROM is
programmed during manufacture and the indructions are permanent
and indestructible. 1t stores the basic rules of operation necessary
to initidize the sysem and bring it into a working date. A recovery
or “trap sequence’ is incdluded in firmware which is automaticaly
invoked in response to power-on, system reset, or when certain
faults are detected.

Ovelay: This portion of the memory may be loaded with various
non-resdent programs as required during automatic diagnostics,
sarvice order change, traffic measurement, or maintenance.

Software: The remainder of this memory page is reserved for dl of the sysem
software such as the call processing and optional programs.
Additional software storage capability is provided by the
incremental addition of more memory pages within this category.

Input / Output Addresses
There are no RAM modules utilized for this page. Insead the address range is reserved for

Input/Output (1/0) device addresses. These devices include sgnding for peripherd equipment aong
with magnetic tape and teletypewriter assgnments.

(1/88) 3-9



3-10 (1/88)



MODULE 3 - Switching Network

The Meridian SL-1 Integrated Services Network performs the prime task of interconnecting termina
devices for communication with esch other. Network loop circuits provide the transmisson links
required between the originaing and terminating devices. The building blocks for network growth
are the associated circuit cards contained in each network shelf.

The network shelf interfaces with the common equipment using the common control bus and with

the periphera equipment via digital multiplex loops. Each multiplexed loop condsts of an 18-pair
cable and connecting circuitry that carries sgnding and communication information into and out of
the digital switching network. There are two such network loop circuits on a single network card.

The data bit streams on each loop are transmitted at 2.048 Mbps and consist of 32 time dots each
operating at 64 Kbps. One of the time dots is used for sgnding purposes and one is spare leaving

30 timedots, or channels, for network switching. Two channds are utilized for each connection -
one for each peripherad device usad in the call. Up to 160 terminds may share the same network
loop circuit and therefore contend for the 30 channdls available. Thus the dlocation of peripherd
equipment to the network loop determines the traffic handling capability of the switching network.

The lower the terminations the higher the loop traffic capacity and vice versa

Digita service circuit cards (tone and digit switches) provide call progress tones and outpulsing as
indructed by the CPU. Peripherd dgnding cards peform the scanning and signd  digtribution.
Each conference card provides thirty channels which may be utilized in various combinations to
effect connections between three or more conferees.

In its maximum configuration, the network shelf can accommodate 16 network loops. Two  such
shelves conditute what is termed a Network Group. A single network group can theoreticaly
house thirty two network loops. However, in the practicd sense, service circuits (tone and digit
switch and conference) are typicaly provisoned one each per network shelf. Since they are single
circuit cards, their alocation on the network bus is done so at the expense of the network card, and,
therefore, the two network loops contained therein. Thus, in the single network group arrangement
(Meridian SL-1INT), the maximum configuration is usudly 24 network loops, 2 tone and digit
switches, and 2 conference cards, accommodating typically 1500 periphera terminations depending
upon traffic handling requirements. Meridian SL- 1ST is consgdered a hdf-network group
configuration and may accommodate typically 12 network loops, 1 tone and digit switch, and a
conference card.

Connection between network loops within a group is effected via the network bus. Printed circuit

traces on the backplane of the network shelves provide thirty two links = one assigned to each

network loop in the group. Information is tranamitted from a loop by means of its designated link

and is broadcasted to dl other links for reception. Each network loop can receive PCM data from

any other link but can only transmit onto its own dedicated link. Any peripherd device served by
the network loop can be enabled to transmit on an available channd (timedots 2 to 31) alocated to
it. A control memory associated with each network loop stores the informeation relative to which
teemind to enable and which link (associated with the terminating device) to receve the

information on. Each connection path from one peripherd termination to another is created in the
gpecific time dots assgned. Two channels are utilized - one for each peripherd termination in the

connection path. Thus an inn-aloop connection will take two channels of the thirty avalable on

that particular network loop whereas an inter-loop connection will take one channd from each of
the respective originating and terminating loops.

For applications beyond the traffic handling capability of the single network group, additiona
switching dages are introduced to form a multi-group arangement. Fve network groups
condtitute the switching capacity of the Meridian SL-1 with any one group being connected to dl
others by means of inter-group switch cards and associated cables. These connecting paths are
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FIGURE 3-2: TIME DIVISION MULTIPLEXING
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cdled junctors and are merdy an extenson of the originating and terminaing network loop
involved in a cdl. There are eight one way junctors from each group to dl others. Since each
junctor provides thirty connecting channds, a tota of 480 connection paths exist from one group to
another - 240 in each direction.

The flexibility of the network loop plays an important role in the Meridian SL-1 architecture.
Besdes the ability to increase circuit-switched bandwidth on an incrementa card basis for
codt-effective growth, gpplication may be varied for vaue added services. The network loop is a
key dement in the implementation of Computer to PBX Interface (CPI) and Digitd Trunk Interface
(DTT). CPI provides an integrated interface for connecting large numbers of host computer ports
via 24 channels each supporting up to 19.2 kbps for asynchronous data or up to 56 kbps for

nchronous data DTl provides a digitd link of 24 channes each of which may be flexibly

located for both voice and data communications. Both CPl and DTI use the North American T-I
sandard (DS-1 format) and each equipped link is assigned an associated network loop.

A dmilar arrangement is used to connect the circuit-switched network to the Packet Transport.
Depending on Sze and traffic characteristics of the system, one or more 24-channed DS-1 interfaces
are used as links to the Packet Transport with each being assigned to a network loop. Voice
channds link voice lines and trunks to the voice messaging capabilities of the Packet Transport and

provide access to voice/data inteligent terminas connected to the Packet Transport. Data channds
link gpplications on the Packet Transport to terminads and host computers on the periphera

equipment of the drcuit switch. The network sructure dlows for the full connectivity of al devices
irrepective of how they connect to the system.
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MODULE 4 - Peripheral Equipment

The Periphera Equipment (PE) is the hardware that interfaces with the various termina devices
utilized in the Meridian SL-1 user environment. Additiondly, circuits provide the supervisory and
transmission functions needed for the connecting links involved with the external
telecommunications network.

The main task of the PE is to convert incoming andog sgnds into digital sgnas which are then
passed on to the network for digital switching. This converson is accomplished by a sngle
integrated encoder/decoder (codec) slicon chip that includes active filters for each andog line or
trunk port. The reverse process takes place with outgoing signas to the andog interfaces. The PE
dso paforms the fird dage of multiplexing sgnds from the various terminds, emits timing
ggnds, and carries out other functions associated with the control of the periphera circuits.

Digital
clock
Y Y
Low - pass Codec
filter
The Meridian SL-1 ¢odec and its - »
associated low-passjlters are
manufactured on a single silicon
chip. Both coding and decoding Digital
are performed by the same circuit iertace PeM o
alternately at the standard PCM Y
repetition frequency of 8 kHz. The :;:':”“
codec is located on each individual -] <
peripheral interface port for analog .
devices or else in the terminal itself Control
for Meridian digital telephones.
Voltage

reference

FIGURE 3-3: SSINGLE CHANNEL CODEC

When sarvice is required the codec’s digitd interface is connected to a time dot on a multiplexed
loop leading into the digitd switching network. Pulse Code Modulation (PCM) is used to represent
an andog dgnd by a sequence of digitd words. Each word is a quantized gpproximation to the
amplitude of the sgnd a a specific indant in time. The sandard PCM sampling frequency used in
telecommunications is 8 KHz and the codec filters are designed to pass sgnas up to 3.4 KHz with
minimum time delay and low phase digortion. The latter characterigtic is not required for voice
communication but is necessary because many voice channds dso cary data Companding
(compressing - expanding) PCM is the standard technique for usng words of only 8 bits to
represent the wide dynamic range of sgnd levels found in telecommunications. Two versons are
internationally recognized: The mu-255 law for North American gpplications and the A-law for
internationd service. The Meridian SL-1 W05 custom filter codec device conforms to these
sandards and is packaged in different PE cards for use in both.
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A PE shdf accommodates the various peripherd interface cards. Each shelf utilizes a universa
concept that permits any type of PE circuit card to be located in it. This technique lends itsef to

extreme flexibility that permits hardware to be equipped to suit specific applications without the
need to reserve space for individual card types. The PE shef can house up to ten periphera cards

plus a sngle peripherad buffer. The latest available verson of the latter permits two network loops
to connect to a sngle PE shdf. In turn, the PE shdf may be logicdly split so that each network

loop can service the periphera equipment accommodated in each haf (Figure 3-4).

All cards plug into a common peripherd bus on the printed circuit shelf backplane which dso
includes cable connectors for power, interface, and signad connections. The periphera buffer
drives sgnds to and receives sgnds from the peripherd bus and interfaces the PE circuit card with
the multiplexed loop by means of a faceplate connector cabled to the associated network loop
creuit. Thus, individud lines and trunk circuits have access to the thirty channels available for
digita transmisson under buffer control of the addressng and timing information dso carried by
the multiplexed loop cable. The buffer dso regulates and distributes power voltages to dl cards
located in the shelf.

Peripheral Equipment Shelf’ Peripheral

Circuit Card No. 1
} Sb-1Lins
(8 line /é Via Main Distributing Frame

N . ,
circuits) 6 SL-1 Terminals

Peripheral Bus &

To Network Bus

Peripheral PQripheraI
Buffer Card Circuit Card™No. 2
Muitiplex Contral
Network Loop Cable Office Trunk
<[ \\| 4 tronk /é Via Main Distributing Frame
L]
LPX | LPY AN V4 (. ru.n AN 4 Trunks to Central Office
N\ circuits)

Peripheral
Circuit Card No. 5

V4
// X

To PE Cards 6-1 0 500 Line
Via Main Distributing Frame
(16 line <é- 16 Regular Telephor?es
circuits)
The functional organization of a with the multiplexed loop, transmission facilities are
PE shelf is illustrated here. A which connects to a switching carried from the backpanel
peripheral buffer card drives network circuit in the CE. The via connections on the side
signals to and receives signals peripheral buffer also regulates of the shelf to an interface
from the peripheral bus on the and distributes power voltages panel where they inter-
backpanel of the shelf The to all cards in the same shelf connect via plug-ended
buffer interfaces associated Connections from the line and cables to the main
peripheral cards of any mix trunk circuit packs to their distributing frame.

FIGURE 3-4: PERIPHERAL SHELF ORGANIZATION
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Remote Peripheral Equipment (RPE)

In a locd operating environment, the peripheral equipment may be housed up to 50 feat from the
common equipment. The RPE feature extends this range to gpproximatey 70 miles between locd
and remote facilities. This extenson is made possble by converting the multiplexed loop dgnas
to a form compatible with the commonly used T-l type digitd transmisson sysem. Any medium
conforming to DS-1 format (1.544 Mbps) may be used to link locd and remote Stes, including
digitd microwave radio and fiber optics. As shown in Figure 3-5, the peripherd equipment is
remoted on a network loop basis using two T-l lines Since each T-l line has 24 channels, the
interface to the network with 30 channds provides built-in redundancy. Twenty of the time dots
are lit equaly between each of the two T-I lines so that if one of the latter should fail, service is

maintained on the other a reduced traffic cgpacity. At the remote location, the two T-l lines are

converted back to the Meridian SL-1 format of 2.048 Mbps s0 that the remote peripheral equipment
can be connected.

MAIN LOCATION REMOTE LOCATION
2.048 LOGAL REMOTE 2.048
BIT BIT _ _ | PeRIPHERAL
NETWORK |<t—» CARRIER |t—2 «<——3| PERIPHERAL PERIPHERA
= CARRIE] GONVERTER CONVERTER ey e Qu
A A A
1.544 1.544
MBS 2-11 Mes
TYPE
‘} CARRIER LA |
LINES
LOCAL CARRIER GARRIER REMOTE
RPE SHELF INTERFACE INTERFACE RPE SHELF
1.544 MBS

FIGURE 3-5: REMOTE PERIPHERAL EQUIPMENT

The Meridian SL-1 Peripheral Equipment provides an optimal solution for voice and
circuit-switched data communications a Speeds of 64 kbps or less. However, in recognition of the
rapid growth of didributing processng and persond computers in the office environment, then high
speed data access and the ability to handle long packets of user data becomes more apparent.
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MODULE 5 - Packet Transport

Packet Trangport represents a significant extenson to the system architecture of the Meridian SL-1
by providing packet switching to support the high speed data access normaly associated with local
area networks. By combining the best characteridtics of a digital PBX with those of a LAN, an
unprecedented range of voice and data communications together with processing services can
evolve. Three mgor innovations provide advanced communications capabilities to the user:

. a 40 Mbps packet transport that allocates handwidth on demand,
. a loosaly-coupled, multiprocessor operating system, and

. a high-speed digital digtribution system that ddlivers 2.56 Mbps to the
desktop over standard telephone wiring.

The main components of the Packet Transport (Figure 3-6) are:

Trangport Bus, an integrated circuit/packet bus with an available bandwidth of
40 Mbps that can be dlocated to circuit-switched voice or data as well as packet
switched data

. Transport Controller, which controls asynchronous data access to the transport
bus and ensures data integrity. AsKnchronous data normally is packet switched
S0 that bandwidth is required only when valid characters are being transmitted.

Loosdly-coupled  multiple  processors, each with their own complement of
memory, provisoned in accordance with application requirements to execute the
software. The distributed multiple processor technology dlows for an increase
in function and cgpacity. Each processor communicates with others as an
independent peer over the 40 Mbps transport.

DS1 Interface, which alows the Packet Transport to communicate with the
circuit-switched network and central processng unit over one or more links of 24
channds. It consgs of a T1 type digitd trunk plus a protocol converter. Voice or
data to be circuit-switched within the Packet Transport is routed directly from a
channel on the T1 link to a bus cycle on the Packet Transport.

. Mass Storage Interface, which is an inteligent peripheral used to control disk
and streaming tape drives.

’ Lanlink Interface, which interconnects Meridian LANSTAR workgtations to the
packet transport via the 256 Mbps high-speed digitd distribution over twisted
par telephone wiring. The data rate is 2.56 Mbps in each direction giving a tota
access bandwidth of 5.12 Mbps, while the Packet Transport bus provides a tota
system bandwidth of 40 Mbps.

Meridian Mail, a Voice Processing Sub-System, which includes a Voice
Compressor and Tone Detector. The Voice Compressor receives standard PCM
voice from the trangport bus and compresses and expands it for storage and
playback. The Tone Detector recognizes standard DTMF tones and generates
various call progress tones.
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The Packet Transport’s node orientation provides numerous advantages.

3-20

Growth:

Evolution:

Adminigration:

Rdliability:

Hardware can be added on an incrementa basis

Advancements in processor and storage technologies can be
readily incorporated

termind

All aspects of the system can be administered from a single

Redundancy is cod-effective dlowing, for example, one
additiona processor card to act as a hot standby.

Transport Processor |MIM Voice Tone Detector
Controller E|E Compressor
MM
40MPS TRANSPORT
DS-1 Mass LANLink
Interface Storage Interface
Interface 2.56MBPS
Network Meridian LANSTAR
Connection

0

FIGURE 3-6: PACKET TRANSPORT ORGANIZATION
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MODULE 6 - Teephones and Terminals

To the use, the telephone or termind is the mogt visible pat of the busness communications
system. The Meridian SL-1 permits a wide array of such devices to be connected to dlow the user
to exploit the sysem’s capabilities to the full in an easy and effective way.

Northern Tedlecom was the firs manufacturer to introduce a proprietary eectronic telephone that
provides smple, direct sdection of services and unambiguous responses to indicate the progress
of cdls. However, it was dso redized that in many indances, the user organization would have
the need to utilize industry standard telephones with both pushbutton and rotary dias (Figure 3—7)
This requirement was met by having a separate circuit in the Peripherd Equipment (PE) for each

type of line

FIGURE 3-7: SINGLE LINE TELEPHONES

Ancther main requirement was to reduce the sze of the interconnecting cable used for existing key
telephones (for example, a Sx button set requires a 25 pair cable). This was achieved by usng a
form of digributed control in the SL-1 dectronic set (Figure 3-8). A scan and sgnd distributor
(SSD) acts as a gatekeeper for dl the input and output devices on the sat. It scans dl inputs from
the key pad, hook switch, and feature keys sequentialy and if depressed, passes on the gppropriate
control sgnd to the Common Equipment (CE). Smilarly, when it receives an output sgna from
the CE, the SSD actuates the correct output device on the set, be it an LED lamp, buzzer, or volume
control.
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The SL-1 telephone uses a  six-
conductor line cord. The main
functional parts are shown above.
Analog voice signals are carried to
and from the handset over a stand-
ard cable pair. Tone ringing, tone
buzzing, and voice calling features
are provided by a speaker driven by
a power amplifier. An attenuation
pad under CPU control issues the

gain to this amplifier. All signaling
information between the set and PE

is transmitted over a digital control
link utilizing one cable pair. The
link operates full duplex in both
directions simultaneously at a

data rate of 2400 bits per second.
Twenty-five momentary contact
keys on the faceplate of the set
are used for dialing, selecting
features, and controlling volumes.
The SSD sequentially checks their
status and generates and receives
control signals to and from the CE
accordingly. Power for the SL-1
terminal is derived from the voice
and signaling pairs. Add-on
modules expand the feature key
capabilities of the basic SL-1 set
and the third cable pair may be
utilized to provide the external
power required. The six-conductor

line cord is one of the major
advantages of the SL-1 set
design since each terminal is
connected to the PE using
the same cable and pro-
cedures used for conven-
tional single line telephones.
This permits office
buildings to be prewiredfor
the eventual workstation use
of either type of set.

FIGURE 3-8: FUNCTIONAL ELEMENTS OF THE SL-1 TELEPHONE
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The family of modular eectronic telephone sets enable the user to choose the components needed at
a given time with the opportunity for smple expanson later. The family includes the badc st
(Figure 3-9) with its 12-button did pad, 10-feature keys, and LED indicator lamps. When

expansion of the set's capability is required, a 10 or 20-button add-on module may be attached. A
plug-in handsfree speaker unit may aso be added to the SL- 1 set.

Another verson of the SL-1 tdephone is specidly designed to serve Automatic Cal Didribution

(ACD) applications. It is equipped with dud headset jacks instead of a handset for ACD agents and
supervisors.

The Meridian MI109 Compact tdephone (Figure 3-10) is a multi-line telephone with inherent
Handsfree communications cgpability. It has eight assgnable feature or line keys, a hands
free/mute key and color coded Hold and Release Keys. The Compact Telephone does not accept
additional add-on modules like the SL-1 Telephone, but provides a compact footprint and styling
commensurate with the Meridian M2000 series of digita telephones.

FIGURE 3-9: SL-1 TELEPHONE

FIGURE 3-10: MERIDIAN M| 109 COMPACT TELEPHONE

The attendant console and optiona busy lamp fidd provides for fagt, efficient cadl handling by the
attendant.

(1/88) 3-23



Displayphone Terminals

The Digplayphone (Figure 3- 11) is a compact desk-top stand done unit that combines the voice

communication function of the telephone with a computer termind’s ability to transmit and receive
data. It contains a microprocessor that enables it to control the telephone’ s features, provide access

to a vaiety of data bases, and dso give usars a visud account of what is transpiring through
appropriate prompts on the video screen. User programmable information such as directory,
reminder service, log-on procedures and soft keys is dored in the Displayphone memory. A
built-in modem permits access to remote data base services. The smultaneous voice and daa
capability dlows the user to tdk on the tdephone while searching through dectronic files. There
are various versons avalable, including the SL- 1 Digplayphone which combines the features of the

SL- 1 Electronic telephone with those of the Displayphone and is specificdly designed for use with
the Meridian SL- 1. The built-in data communications module handles digita data transmisson at
up to 9600 hits per second over twisted pair wiring. A voice conversation can be carried on a the
same time as data and text appear on the screen. As a fully featured business telephone, SL-1
Digplayphone can be assigned the powerful features of the Meridian SL-1 such as Conference, Ring
Again, and Cdl Forward for single-key activation. Two voice lines and a data line are available.
Did Intercom, Group Cdl, and Private Line can be assgned to meet individua needs.

The Digplayphone Plus is a portable, integrated communications unit that provides the ability to
emulate terminds of most mgor computer manufacturers. It is available as a direct-connect mode
with an interna modem. It dso features a full-gze retractable keyboard and an amber screen. Its
telephone unit includes a 90-number directory, an automatic diding festure and handsfree
spesking.

The latest member of the Displayphone portfolio is the Displayphone 220. As a daa termind, it
brings locd and remote data communication capabilities to the usars and emulates the DEC VT
220/100/52 with access aso to IBM PC applications. As a business telephone, the Displayphone
220 features two 500/2500 compatible lines, automatic diding, last number redia, on-hook did-up,
programmable telephone feature keys, a recdl ligt, and a 90 number voice and data directory.
Options include an integrd modem and hard-copy printer.

FIGURE 3- 1. DISPLAYPHONE TERMINAL

All connections between terminas and data line PE cards in the Meridian SL-1 are over one or two
par telephone wiring digribution. Flexible expansion can easily be achieved by adding more data
cads and termind interface modules. This approach to providing data communications has not
required any changes to the Meridian SL-1 hardware and software architecture.
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Digital Telephones

The Meidian family of digitd telephones (Figure 3-12) have been optimized for applications where
data communications is required. They offer an integra data option that can be fied ingdled to
provide simultaneous voice and data communications over sngle pair wiring to a port on an
Integrated Services Digitd Line Cad (ISDLC) resding in the Periphera Equipment (PE) of
Meridian SL- 1.

Anaog-to-digita converson tables place in the st itsdf rather than in the associated peripherd line
cad. This diminaes the atenuation, digtortion, and noise generated over telephone lines, and
results in a voice qudity that is exceptiondly dear and crigp. Signding and control functions are
dso handled digitdly. An eght-bit microprocessor in the telephone st monitors dl keypad and
hookswitch operations and sends digitd messages, multiplexed into a digitd transmisson stream,
to communicate to the system any change in datus. Lamp indications, ringing, and handsfree
operation are controlled with smilar messages and sent from the system to the telephone set.

Meridian M2000 Series
Vaious digitd telephones are avalable as follows.

Meridian M2009 provides the benefits of multiple lines and festure
flexibility through utilizetion of its nine programmable keys.

Meridian M2112 has a built-in handsfree capability and provides eeven
feature keys which can be assgned in any combination of lines and
features. The 12th key is the Handsfree/Mute key.

Meridian M2018 offers 18 keys for the additiond lines and festures required
in typicd secretarid environments.

Meridian M23 17 provides 11 programmable keys for any combination of
features and directory numbers, 5 context sendtive softkeys, handsfree
conversation capability and a 2 line x 40 character dphanumeric display.

Release and Hold keys are color coded as are changegble key caps to distinguish lines from
features. Large LCD’s for each key provide a digtinctive indication of cdl datus and festure
activation. A built-in spesker means that the user does not have to lift the handset until the other
party is on the line,

Meridian M3000 Touchphone

Meridian M3000 Touchphone is a digitd telephone which provides complete communications
control via a unique touch-sengtive liquid crystd display. It gives access to the full complement of
calling features of Meridian SL-1 to meet the demanding requirements of business
decison-makers. The telephone screen indicates which features can be used a any given time and

a feature labeled “Explan” provides access to a built-in user guide.

The Meidian Touchphone is equipped with a full lig of dandard festures. Six lines can be
configured as directory numbers, private lines, and intercoms. Handsfree with automatic
answerback is built-in. A private Directory of over 100 names and numbers permits the diaing of
voice, data, and intercom cals by smply touching a name on the LCD screen.
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FIGURE 3- 12: MERIDIAN DIGITAL TELEPHONES
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Time Compresson Multiplexing

TCM is used to integrate the voice, data, and sgnding information over a single pair of telephone
wires. TCM compresses the continuous bit stream between the system and digital set into burdts
and leaves sufficient space between burdts for data to be received without interference from the far
end. The tranamit-receive cycle with TCM is as follows the sysem sends one burst of 20 data
bits to the digital st; the set processes the bits and sends a smilar burst back to the system. Once
this exchange is completed, the cycle is repeated up to 8,000 times per second. Every transmitted
burg is compressed into two 64 Kbps traffic channels plus two 16 Kbps signaing channds. The
TCM technique, often referred to as "ping-pong" transmission, provides a total bandwidth of 512
Kbps in the following 1SDN-like format:

Voice = 64 Kbpsx 2 = 128 Kbhps
Data = 64 Kbpsx 2 = 128 Kbps
Sgnd = 16Kbps x 2 = 32Kbps
Framing = 80 Kbps
wait = 144 Kbos

Totd 512 Kbps
Figure 3- 13 shows the concept of TCM for gpplication with Meridian SL- 1.
Asynchronous Data Option

The Asynchronous Daa Option can be equipped in each digitd telephone to dlow data
communications at speeds up to 19,200 bits per second from an associated ASCIl terminal or
persona computer. Data cdls are performed entirely from the data termina keyboard. Powerful
conveniences such as Speed Cdling and Ring Again (which natifies the user when a busy computer
port is free) are sdlected from a menu displayed on the termina screen.

If the data option is not equipped in a st initidly, it can be added eadlly in the fidd & any time. The
data options are located ingde the telephones and utilize digital transmisson over the same pair of
wires used for voice. Therefore, there are no additiond hardware rearrangements in the line circuit
when the data option is added.

—

Meridian
SL-1

512 Kbpe \\
N

Voice 2 X 64 Kbpe Data 2 x 64 Kbps

N

Signal 2 x 16 Kbpe Misc 224 Kbpe

Bandwidth

FIGURE 3- 13: TIME COMPRESSION MULTIPLEXING
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MODULE 7 - Voice Services

The voice sarvices of the Meridian SL-1 offers a wide sdection of features to meet individud
business needs. A modular format permits the sysem software to be talored for specific industry
segments. The voice sarvices provide management tools to assg in the cost-efficient dlocation of
resources as well as features to improve productivity and time management. In excess of ninety
optiond festure complements, in addition to those inherent in the system, may be sdected on a

menu type basis to address specific user needs.

There are numerous cost control features available:

Automatic Route Sdection lowers the cost of long disance communications
by automaticaly routing cdls over the least expengve trunk facility

Call Detail Recording monitors incoming and/or outgoing call costs and
fadlity usage

Direct Inward System Access dlows a remote cdler outsde of the Meridian
SL-1 to access a defined sub-set of system resources

Class of Service redtrictions can be placed at both the user and resource level

Attendant Adminidration reduces recurring operating costs associated with
telephone relocation and feature amendments

In terms of productivity and time management, festures include:

Numerous communication applications provide ggnificant

induding:

(1/88)

the fast, accurate diding of speed call on both a user and system basis

ring agan to det and connect the user to a previoudy busy extenson or
fadlity

the convenience of both stored and last number redia

cdl forward which permits cdls to be forwarded to an dternative location
within or externd to the system

hunting to enable cdls to skip over busy facilities.

Automaic Cdl Didribution (ACD) which evenly didributes a high volume of
cdls to designated personnd for fadt, efficient customer service

Multi-Tenant permits the resdle of communications services to as many as 512
tenants within each of 32 customer groups on a per system basis

Electronic Switched Network (ESN) extends Meridian SL-1 cost control
capabilities to each hub in a corporate communication network

3-29
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Centrdized Attendant Service (CAS) consolidates dl attendant operations at a
sngle centrdized location

Meridian Mail, an integrd pat of Meidian SL-1, provides voice messaging
cgpabilities to diminate the problem of telephone tag and diverse time zones by
adways being available to answer the telephone
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MODULE 8 - LANSTAR

The design and architecture of the Meridian SL-1 were specificdly developed to accommodate the
rgpidly expanding requirements for data as wel as voice communications. Since its introduction,
the Meridian SL-1 product line has evolved to include a wide portfolio of data communications

capabilities.

LANSTAR is the umbrela name describing the locd area network capability of the Meridian SL-1.
As such, LANSTAR desgnates an entire family of data connectivity products and services.
LANSTAR products bring together the diverse applications and equipment of today’s business
user. A sngle sysem can serve both voice and data communications needs—-by integrating the
functions of a Locd Area Network (LAN) and PBX.

There are tremendous advantages in usng a single unified sysem for both voice and data
communications. Perhaps the mogt obvious benefit is the inherent efficiency of managing resources
as pat of one sysem. Resources such as cabling, transmisson lines, host computer ports,
terminds, persond computers and peripherds may be adminisgered more intdligently within a
sngle cabling arrangement. The Meridian SL-I's cal accounting functions can be used to monitor
data traffic and to optimize system performance.

LANSTAR offers a comprehensive locad area networking solution which gives users quick access
to multiple sources of information--access which can mean saved time and money. Users can make
ue of a vaiety of temind and computer equipment, with many options for acquiring and
digributing  information.

All connections to the Meridian SL-1 are made with standard twisted pair telephone wire. This type
of wiring is dready required (and consequently dready inddled) for voice communications. By
usng the Meridian SL-1 for integrated voice and data connectivity, duplicate wiring is avoided.
Dedicated termind connections are eiminated, and long runs of RS232 cable, coaxiad cable, or
shielded cable become unnecessarty. Moves and changes are accomplished with complete
coordination of voice and data connections, and with less expense.

Port contention permits many users to share scarce computer ports on an as needed basis. This is
epecidly important where many users do not need an eight hour per day connection. Port
contention can be successfully implemented due to Meridian SL- 1 convenience features such as port
hunting, auto did, and ring agan.

Users who encounter a busy group of computer ports may use the ring again feature to queue for
the first available port. Traffic management functions of the Meidian SL-1 dlow a precise
dlocation of resources, so that users can have the leve of service they need, without having ports
and connections which are idle most of the day.

Concentration alows multiple data devices to share a common communications line, such as a T+l
line or a modem link to a packet-switched network.

Domain Switching provides the ability to connect a dngle data termind to different hosts without
rewiring or manua switching. This means that ASCII terminads and persond computers may be
used to access a variety of host computers (including IBM hosts), public databases, dectronic mall
and other gpplications. Instead of a termind dedicated to a single computer port (via a hard-wired
connection), terminds may be used flexibly with many different applications. Domain Switching
diminates the “two terminds on a desk” problem, provides sgnificant cost savings, and greatly
expands the usefulness of ASCII terminals and persona computers.
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LANSTAR utilizes the circuit switch and packet transport architectures of Meridian SL-1 to
optimize sarvices to specific data environments. A comprehensve portfolio of LANSTAR
products are available to address the following applications.

- Termina Access

- Loca Area Networking
- Host Computer Access
- IBM Access

» Wide Area Networking

In addition, through a Strategic Alliances Program, Northern Telecom maintans working
relationships with leading computer and office automation vendors to ensure connectivity and
compatibility between their respective products.

LANSTAR Terminal Access Meridian LANSTAR

Async M3000
Displayphone B
L\ AlLU ADM —
@
- ]
M e rl d I an LANSTAR Host Access @_
L 1 ASIM Small Hosts
S 1 EFTIITE 1
‘ Rsync/Sync ASM MCDS L]
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Large Hosts
LANSTAR Wide Area Networking
X.251=
Gatewayl  =w| (
T PDN
PC Intertace Card 22)]
A Macintosh
[ Meridian SL-1
Direct Connect RS422 Terminal
LANSTAR IBM Access:
' =
= 3270 34/38/38EE 00
Emulation Gateway
—= ——\ | g
| L

FIGURE 3-14: LANSTAR DATA SERVICES
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MODULE 9-1SDN

The concept of the Integrated Services Digital Network (ISDN) is to provide end-to-end digital
connectivity to support a wide range of voice and non-voice services to which subscribers have
access via a set of standard multi-purpose user to network interfaces.  The mgor factor which
characterizes ISDN is the ability to use a Sngle communication channd for al forms of information
transfer regardless of its source. As such, its man purpose is to replace present anadog
communication systems with digita counterparts so that subscribers will have direct access to a
high-speed pipdine capable of smultaneous voice, data, and various other services and cdling
features. 1SDN is no longer just a concept but a redlity that is being designed into many of today’s
communications  systems.

A god of the ISDN is to provide a limited number of sandard interfaces. The basic service unit is a
channd which represents a specified gortion of the information carrying capecity of the interface.
Channels are described and classified by type and are combined into interface structures.  The most
fundamental channd is caled the ‘B’ channd. Mogt basic sarvices are based on a number of ‘B’
channels, each of which is a 64 Kbps clear chand. The ‘B’ channel does not carry network
ggnding information and the entire 64 Kbps dream is avalable for user information such as
digitized voice or data Another channd, the ‘D’ channd, is used to convey network sgnaing
information and operates at 16 Kbps. The building blocks of ISDN access are the interface
dructures which define the format of the connection in terms of channd types as wdl as the totd
information carrying capacity a the network interface point.

Two types of access to an ISDN have been defined to date. Basic Rate Access is an interface
dructure cdled the 2B + D arangement. The bit pipe is a 192 Kbps digital stream, time division
multiplexed into two independent 64 Kbps B channds and a 16 Kbps D channd. Primary rate
interfaces provide much more capacity than the basic interface. Primary Rate Access is based upon
the use of primary rate digitd transmisson multiplexing techniques such as the 'T1' rate of 1.544
Mbps used in North America and Japan, and the 2.048 Mbps used in Europe and elsewhere. The

primary rate structures are 23 B channels plus a 64 Kbps D channd a 1.544 Mbps, and 30B
channels plus a D channe a 64 Kbps for the 2.048 Mbps rate. This type of access is primarily

intended to meet the initid needs of PBX access.

Two key aspects of ISDN postion Meridian SL-1 for immediate implementation of 1ISDN Primary
Rate Interface. Firg, snce primary rate facilities (T-carrier) have been in use for over 20 years,
support of the associated physica interface dready exists on Meridian SL-1. Second, the
architecture of Meridian SL-1 need not be changed to support ISDN. Voice is currently handled
within the sysem by Pulse Code Modulation (PCM) which utilizes 8 bit sampling 8000 times per
second, resulting in 64 Kbps PCM. By utilizing the inherent “clear channd” digita architecture as
wel as the modular desgn of Meridian SL-1, the ISDN implementation will be accomplished
through hardware, firmware, and software enhancements. In fact, Meridian SL-1 dready provides
usars with ISDN-like capabilities today with products such as Digitd Trunk Interface (DTI),
Computer to PBX Interface (CPl), and digita telephones. The latter offer two “clear” 64 Kbps
channels with an associated 16 Kbps signding channd.
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Meridian SL-1 JSDN Primary Rate Access provides
a 1544 Mbps (23 B+ D Channels) link to Local

Exchange Carriers, Inter-Exchange Carriers or

Private Network nodes.

FIGURE 3-15: ISDN PRIMARY RATE ACCESS
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System Organization

The desgn approach to the Meridian SL-1 architecture combined with modular components has
produced an extremdy flexible sysem adaptable to many gpplications in the business environment.
Each system is organized around three functiond areas. control (which includes the common
equipment and software), circuit-switched network, and peripherd equipment. A fourth eement,
Packet Transport, may be additiondly specified for certain Meridian SL-1 system types.

The CPU communicates with the sysem memory, network, and input-output devices via a
common control bus which extends across the backplanes of both control and network equipment
shdves. In the larger versons of Meridian SL-1, the CPU and memory are provided in a
completely redundant mode. The system memory is sub-divided into functional blocks and resides
on the common control bus dong with the mass storage unit for loading and storage of software,
and the teetypewriter for adminidrative activities.

The network shelves interface to the peripherd shelves via the digitd multiplexed loops which
cary both control and traffic information. A dedicated channd routes the sgnding information
from the PE to the CPU by means of a peripherd sgnding card located on the network shef. Two
network sheves conditute a network group and can switch a maximum of thirty two (32)
multiplexed loops. A multigroup switching arrangement extends the network matrix to a maximum
of five network groups accommodating a total of 160 multiplexed loops.

Service circuits that generate tones and set up conference cdls are provided on the network bus by
samply replacing the switching network cards with service cards in accordance with recommended
traffic procedures.

Each multiplexed loop can terminate to a maximum of 160 peripherd terminations. The universa
PE bus dructure permits any mix of PE card types to be located on the PE shelf. Provisoning of
PE cards and their associated densty (number of ports) determines the network loop to PE shelf
configuration. Single dengty (4 port lines) permits four, two, or one PE shdf respectivey to be
connected to the network loop. Lower dendty PE cards may be fredy intermixed with higher
dengty BE cards on the higher dendty PE shelf but not vice versa The quantity and type of
teemind assgnments are dlocated to optimize the traffic handling capabilities of the switching
network. Complete modularity permits voice and data modules to be segregated so that the
specific traffic patterns of one may be met without impeding the other.

A peripherd buffer acts as the interface between PE and CE providing power control, timing, and
switching control sgnds for the peripherd interface cards. Digitd converson into eight-bit PCM
sgnals is accomplished by a single encoder/decoder (codec) for each andog peripherd port. In the
case of the Meridian family of digitd telephones, the codec resdes in the st itsdf. The PE buffer
may be used in a dua mode to permit separate network loops to be connected to each haf of the PE
shdf for high traffic requirements.

Beddes the connection to periphera equipment, optiond dlocation of circuit-switched bandwidth
may dso be made on a network loop bass to Computer to PBX Interface (CPl), Digitd Trunk
Interface (DTI), or Packet Transport. Each of these optiond links is based on the standard T-I
format (DS1 24 channd) used in digitd transmisson networks.

CPI provides an integrated interface for connecting large numbers of host computer ports via a link
of 24 full duplex channels each supporting up to 19.2 Kbps asynchronous data or up to 56 Kbps
for synchronous data.

DTI dlows for the replacement of 24 conventional andog trunks by a single T-l digitd link. Each
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of the 24 channels provides up to 56 Kbps for voice and synchronous data transmission, or up to
19.2 Kbps for asynchronous data. Both DTl and CPI use the same interface card which is located
in the circuit switch equipment of Meridian SE- 1.

The Packet Transport enables many devices and programs to communicate over a common
information channel that supports both voice and data treffic. It ddivers a usable bandwidth of
gpproximately 40 Mbps of which a guaranteed minimum of 10 Mbps is avalable for asynchronous
traffic and 30 Mbps for synchronous voice and data. Unused synchronous capacity is available for
asynchronous traffic. The Packet Trangport is connected to the Circuit Switch Common Equipment
over one or more of the high-speed 1.544 Mbps DS-1 links. The Common Equipment, Periphera
Equipment, and Packet Transport work together to provide flexible support for a broad range of
devices, applications, and services. Thus, terminds connected to the PE have access to the
powerful services of the Packet Trangport via the switching network. Likewise, a user termind
connected to the Packet Transport can make use of the facilities and resources supported by the PE.
The complete system architecture is depicted in Figure 3- 16.
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FIGURE 3-16: MERIDIAN SL-1 SYSTEM ARCHITECTURE
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CIRCUIT SWITCH

Switching Matrix

Many systems such as crossbar employ what is known as “space switching” where each individua
switching stage is a matrix of inlets and outlets. To connect an inlet to an outlet the corresponding

crosspoint is closed.

The advent of digitd switching and time divison multiplexing (TDM) provides the cgpability for
time switching. Thus conversations, ingead of being placed on different lines, are sampled and
placed in different channels or time dots in each frame and can be switched to any other time dot in

that frame. The same physicd connections can cary many conversaions smultaneoudy.

A third type of switching is a combination of time and space switching (Figure 3-17), where a
conversaion coming in on any time dot of any input line can be switched to any time dot of any

L L]
.1 |

output line.
LINK Signalling
IN ouT
1 S 11 12 | 13 | 14 j—’ S | 13 | 22 |33 34
Time-

2 S 21 | 22 | 23 24 I—» spac ——»l S |23 12 32|24

3 S 31 [ 32 | 33 | 34 J-———» ——l s 31 (21 [11 | 14
0 1 2 3 4 ¢ 0o 34 0 1 2 3 4
Time slots Time slots

Time

With time-space switching, a conversation
occupying any time slot on any inlet link can
be switched to any time slot on any outlet link.
For example, the conversation in time slot 1 on

link 1 (denoted by 11) is switched to
slot 3 on link 3. However, a conversation
need not necessarily encounter any change in
space or time position (eg. conversation 24).

FIGURE 3-17: TIME-SPACE SWITCHING

The Meidian SL-1 circuit-switched network provides the smple gpproach of using space

switching in conjunction with time divison multiplexing.
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To trace a cdl in the circuit-switched matrix consider the arrangement shown in Figure 3-18.
Trunk A and telephone B are conversing. Trunk A uses time dot 4 for transmitting and receiving
while telephone B uses time dot 5. Time dot exchange from 4 to 5 and 5 to 4 is performed in the

time dot interchanger dlowing the two to converse with each other. The space switch on network
loop 12 closes on bus 12 during time dots 4 and 5 to complete the connection path. In a second

cdl, tdephone C in loop 1 is connected to telephone D in loop 8. The space switch connections
are shown in the figure. Time dots 4 and 5 are again used to demongtrate that many conversations

are possible on the same time dots but on different network loops.

Time switch exchanges
time slots

@ Loop 8
/s s ‘
Space switch
/— Loop 12
5
1

X‘(__ Contact closed during

4 Bus  Bus Bus time slots 4 and 5
1 8 12

Meridian SL-1 uses the simple loop, with 2 through 31 being
space switch to route calls over used for conversations. Each
its network. However, since the terminal (trunk or telephone
conversations are sampled and set) uses a single slot to receive
placed into time slots, new and to transmit information. A
connections are made for every time slot interchanger exchanges
time slot instead of lasting for the the time slots within each pair to
duration of the conversation. allow conversations within a loop.

There are 32 time slots in each

FIGURE 3-18: TRACING A CALL

The method of searching for a free path through the switching matrix differs depending upon the
system mode of the Meridian SL- 1. The use of a sequentia search pattern was utilized in the
ealier sysems with time dots being chosen from a set of admissble pars. In later systems, an
enhancement to the network permits individud time dots to be sdected by a random search
method so that a non-blocking switching matrix may be obtained.
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In the maximum configuration of the sngle group arangement, (Meridian SL-1NT), the network

bus consgts of 32 connection paths each of which is caled a link. The links provide the pathways
for speech (or data) transmission between network loops. The 32 links correspond to the 32
network loops within the network group. Each network loop can receive PCM speech bits from
any link but can only transmit on its own dedicated link. In each of the speech time dots (2 to 31)

a different termina device will be enabled to tranamit information. Each conversational path from
one line port to another is created in the specific time dots assgned. The line connection memory
of the network loop stores the information relaive to which termind to enable, and which link to

receive speech hits The temind and link will be different for each time dot. Each line
connection memory contains 32 words corresponding to each one of the 32 timedots within the
network loop.

The multi-group network configuration (Meridian SL-1XT) adds additiond switching stages that
utilize junctors to connect each of the possble five individud groups together (Figure 3-19).

TN

GROUP 4 GROUP 1

GROUP 3 GROUP 2

In the multi-group arrangement, junctors provide an additional switching
stage to extend the originating and terminating network loops from any
one group to any other. Five network groups may be interconnected to

constitute the capacity of the digital switching matrix.

FIGURE 3-19: MULTI-NETWORK GROUP ARRANGEMENT
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Signaling Scheme

Sgnding is the means by which the CPU communicates with the various teephones, terminds,

and trunks. The Meridian SL-1 utilizes a common channd sSgnding scheme whereby the signding
information is carried separately from the voice and data.

A smplified diagram of the sgnding path is shown in Figure 3-20.

One of the 32 time dots in each network loop - time dot O - is reserved for carrying dl the
sgnding information to the CPU from the periphera devices and vice versa

CPU bus

Loop
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Peripheral signalling card

This is a simplified diagram of
the signaling path between the
central processing unit (CPU)
and an SL-1 telephone set or
console. The Meridian SL-1
scans for incoming signals at
three levels. The peripheral
signaling pack scans sixteen
loops, while each network loop
in turn scans 256 lines. At the
station level, the line card scans
eight SL-1 telephone sets. To
send a signaling message to a
station set, the CPU loads the
message into the message
register, and puts the address

of the desired station set into

RAM
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two registers - the loop
number block and a random
access memory (RAM). The
loop scan and the line scan
select the required line card
using the information provided
by these registers. The
message is then transferred
serially from the message
register to a buffer on the line
card. The line card stops its
scan at the required station

set, and transmits the message
serially to the buffer in the
station set. This in turn
transfers the message in parallel
to the lamps and buzzers. If

Station .
select 8

SL-1 station set

the station user or the attenaimt
produces a signal (pushing or
releasing a button, offhook, or
on hook), the action, coded as
a digital signal, is transferred in
parallel to the buffer in the
telephone set. When the station
scan reaches this telephone, the
message is serially transmitted
to a buffer on the line card.

The line scan and then the loop
scan find and lock in on this
line card. The message is then
transferred to the register on the
peripheral signaling pack and
the CPU is interrupted to
retrieve the message.

FIGURE 3-20: SIMPLIFIED SIGNALING PATH
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The CPU handles dl tasks sequentidly through a work scheduling cycle (Figure 3-21) which is
repeated congantly while the system is operating. A list of priorities for cal processng and other

functions governs dl CPU activities. As a result, the CPU firs goes to the highest priority leve
and dedls with these input messages, then goes to the next level and handles those tasks, and so on
through the work cyce. All activities within a levd of the cycle are checked approximately eght
times a second. The CPU suspends response to lower priority functions in favor of higher priority
tasks that could not be completed within each 128 millisecond period. When the CPU s freg, it

processes the lower priority tasks from the delayed queue in which they entered during the
overload condition.

Any
messages
in the input
buffers?

YES | Process high
priority, then
low priority
message

All activities of the Meridian SL-1 central
processing unit are governed by priorities
set up in a scheduling algorithm as shown
here. The top of the list contains high
priority tasks that must be dealt with first,
while the less important functions are at the
bottom. Signal messagesfrom the input

Any
tasks waiting
in the timing
list?

YES Process one

entry in e —
timing list

buffer are examined and processed first. Any ves [
Next in line is the 128ms timing list, which e raging entryin  fa—
controls the activities that need to be timed, list? ringing fist

such as recognizing the end of dialing. The
third level priority task is the 2 second
ringing list to announce an incoming call,
and the fourth level analyzes the
teletypewriter input to the CPU. At the
bottom of the priority list there are many

tasks which are done in sequence. These

Any
characters
from the
teletypewriter?

Process the
characters

include running overlay programs for the

teletypewriter request, providing dial T ? o

tones, checking to see whether an attendant

is free for answering calls, and updating the

status of the lamps. Overlay gggggam tg?ﬁe

2] | L]
N

FIGURE 3-21: WORK SCHEDULING CYCLE
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An interrupt is generated whenever a change of date occurs in the periphera equipment. This
sgna causes the CPU to interrupt its current activity and route the incoming message to a high or
low priority input buffer (Figure 3-22). Messages from circuit cards located in podtion one of
each peripherd shef are dways routed to a high priority buffer, whereas those from circuit cards
located in pogtions two through ten are placed into a low priority buffer. Having stored the
message in one of the buffers, the CPU returns to the activity it was performing prior to the
interrupt. On completion of current activity, the CPU examines the input buffer and deds with the
messages in a sequentid order of priority. Smilarly, the CPU loads the outgoing messages onto
asociated output buffers and the sgnaling system takes these messages and routes them to thar
various destinations.

1 4

1 MONITORING CALL !

— SPEECH PATH —
LINE  PERIPHERAL NETWORK {PERIPHERAL CENTRAL PROCESSING UNIT ERIPHERAL | NETWORK PERIPHERAL LINE
CARD BUFFER CARD SIGNALING JIGNALING CARD BUFFE CARD
[—0 N N (=)
TELEPHONE J LOW |PRIORITY  HIGH | PRIORITY 500 [SET sLy ]sET TELEPHONE
SET INPUT [BUFFER INPUT|BUFFER OUTPUT|BUFFER OUTPUT|BUFFER SET
SIGNALING PATH
[ I 1L R
1 ' ! t
[ | 1 I !
i i t t
C_J1 |l I
) t t t
LIl 1111 It ]
i ! t t
I i | R b1
DISK 7 CALL PROCESSOR
UNIT — 4
lNTgllisFﬁcE f ‘ t ;
PROTECTED : ‘ % ‘ % { % ‘ % 1 PROTECTED
MEMORY : [ MEMORY
: CALL REGISTERS i
‘ CALL MONITORING i
NOTE: BUFFERS AND REGISTERS ARE CONTAINED IN THE UNPROTECTED DATA STORE
A register is associated with and maintained in progress such as call status - dial tone,
throughout each call. The call register is a dialing dialed digits, and so on. It is used
block of unprotected data, which holds during timing, queuing, on-hook detection,

transient information relative to the call and the like.

FIGURE 3-22: CALL CONNECTION
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Setting Up a Call

To illustrate cal processing, consider a cal between two SL- 1 telephones (Figure 3-23). When a
user lifts the handset or depresses a feature key on the SL-1 dectronic telephone, a change of
datus is detected by the Scan and Signad Didributor (SSD) which formats the message for the
CPU. Udng the dedicated dgnding channd (time dot 0) of the multiplex loop, the network unit
scans the PE looking for terminds with such messages. Under control of the peripherd signding
device, the message is sent to the CPU indicating a cal to be processed.

The CPU takes over the supervison of the cal, and by means of a service circuit (TDS) on the

network bus, arranges for did tone and tone ringing to be sent to the appropriate parties. The CPU
aso controls the interconnection of the caling and cdled parties as follows. Each network unit has
a line connection memory to receive information on the cdling and cdled terminds that enables
them to output and accept speech Sgnas. By writing the directory number of the cdling SL-1
telephone into the network memory, the CPU causes the associated PE to output one bit of

digitized speech during the dlotted time dot. At the same time this PE will accept one bit in to
decode into an audio sgnd for the cdling termina. The line connection memory dso dores the
network loop number of the caled SL-1 telephone. This information is used to operae the space
switch on the network loop to select the appropriate link on the network bus so that the two parties
can be connected during their assigned time dots.

The speech path from each SL-1 telephone to their associated line interface circuit is in anaog

form. From line circuit to line circuit, the speech is digitd having been converted by the codec

associated with the specific port involved. (For the Meridian digita telephone, the codecs are

located in the set itsdf). The digitd 8 bit speech samples are assgned a specific time dot (from 2
to 31) during which to be transmitted from one line port to the other. The assgned time dot occurs
8 times during the 125 microsecond interva so that dl 8 bits can be transmitted. Since speech
samples flow in both directions, a time dot must be assgned for each of the two terminds.
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This illustration shows how a
call is set up on the Meridian
SL-1. When a user lifts the
handset to make a call, an SSD
in the PE detects a change Of
state in the terminal. Under
control of the peripheral
signaling device, a message is
sent to the CPU indicating that
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the user wants to make a call.

I

Called terminal

The CPU now takes over
supervision of the call. It
arranges for all further signals,

such as dial tone and ringing

tone, to be sent to the
appropriate parties. By writing
information on the calling and
called terminals into line

FIGURE 3-23: CALL SET UP

connection memories on the
network cards, the CPU causes
these terminals to output and to
accept speech signals. The line
connection memories control
space switches on the network
cards, which select the correct
leads from the network bus to
enable the two parties to be
interconnected.
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PACKET TRANSPORT

The Packet Transport extends the Meridian SL-1 circuit switch architecture to support the
digtributed multi-processing, packet switching, and high-speed data access normally associated with
Locd Area Networks (LANs). It retans the dar topology, twisted-pair telephone wiring, and
supports voice and data communications together with information processing services.

Circuit Switch Connection

One or more DS-1 digita trunk interfaces link the circuit-switched network to the Packet Trangport.
The number of 24-channel DS-1 interfaces required depends on the size and traffic characteristics of
the sysem. Voice channds link voice lines and trunks to Meridian Mail, the voice messaging
capability of the Packet Trangport. Data channels link gpplications on the Packet Transport to
terminds and host computers on the circuit switch. The sysem flexibly, and indantaneoudy,
adapts to any mix of voice or data connections. Figure 3-24 shows the connectivity between the
various eements of Meridian SL- 1.

Twisted Pair

—-—
Distribution
Circut Switch Peripherat [

common Equipment Equipment Trunk
. Clreult

Control Bus Card

Calt
Processing Line
iphera
CPU and { Network Card | P ar Circult
Momory Mokl Card
—

_l___CardJ Line
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] oo Sod] _ | e |
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Ramote Circult Switch
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’ Circuft
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Card bn L Remoto Line

b Peipheral Circult
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Signaling Bus Switch Circuit
Card Card

Packet Transport Equlpmcm—

' DSt
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FIGURE 3-24: MERIDIAN SL-1 INTEGRATED SERVICES NETWORK
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As shown in Figure 3-25, each DS-1 link is associated with one network loop on the Circuit Switch
Equipment (CSE). On the Packet Trangport, the 24-channd link is provided by the DS1 and
Infolink circuits. The Infolink converts the circuit-switched format of the asynchronous data to
packet switched within the Packet Transport. If the DS-1 channels are only used for voice and
synchronous data, the Infolink is not required. Common channe sgnaling is used for cal sst-up
and datus messages between the Circuit Switch Equipment and the Packet Transport. The
Command and Status Link (CSL) uses one of the T-I channds of the DS-1 Interface and can be

configured in a duplicate mode for added rdiability. Figure 3-26 shows the arangement of the
CSL configuration.

Meridian SL

Circuit  Switchi Packet.Transport
Equipment Equipment

Digital —3 DS-1

: I DS-1 Link
;rrtu,:fk | 24 Channe i Intertace
niertace

infolink

“nOoOTWZ>P> -

Digital “ - N DS'1
24 Channel DS-1 Link §
r;\rtlgrlfkace § interface

Infolink

FIGURE 3-25: TYPICAL DS1 LINK CONFIGURATION
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Meridian SL-1

Circuit Switch Packet Transport
Equipment Equipment

Processor
CcPU ]

* SOF Note 3
. |
Note 3

Data

. ] Line Infolink
Note 2 —-’..0 Card

*
.
*

-

- DOUTNOZ>1

Digital
Network Trunk DS-1
Loop Interface Interface

L—

Legend:

CPU Central Processing Unit

ESDI Enhanced Serial Data Interface

ASIM Asynchronous/Synchronous  Interface  Module
SDF Synchronous Data Formatter

Notes:

1. CSL uses 1 of 24 DS-1 channels.
Standby uses 1 additional DS-1 channel.

2. Connection is made at system initialization by call processing.

3. Processor performs message analysis and determines messages
to be sent to front end.

FIGURE 3-26: COMMAND AND STATUS LINK
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Transport

The essentid dement in the Packet Transport is an integrated circuit/packet bus with an available

bandwidth of gpproximately 40 Mbps. This bandwidth can be alocated to circuit-switched voice or
data, as well as to packet-switched data.

The trangport is characterized by uniformity so that dl devices can share it to communicate with
each other. The logicd sructure of the trangport includes data, polling and control buses, as well as
a transport controller. The trangport and the transport controller may be fully duplicated for
reiability. The foundation of the physical architecture of the Packet Transport is the Basic Module.

The latter contains the prime Trangport (designated A) and the optiond redundant Transport
(designated B).

Physicdly, the trangport is divided into six segments, connected as shown in Figure 3-27. Each
segment supports up to 32 addressable entities, mogt typicaly printed circuit cards. Segments are
physicaly packaged on two Digitd Shelves each providing 16 of the 32 Segment address locations.
Up to 3 such shelves may be located in the Packet Transport Cabinet. The Basic Module is
therefore comprised of twelve Digitd Shelves for a tota of 192 addressable locations (i.e. card
dots). The Basc Module dso includes a Disk/Tape Shelf which does not connect directly to the
Trangport but instead via a Mass Storage Interface (MAS).

Transport Controller

The transport controller is the heart of the trangport. It controls asynchronous data access to the
trangport and ensures data integrity. Asynchronous data normaly is packet switched so that
transport bandwidth is required only when vdid characters are being transmitted. Synchronous
data normally is circuit switched in a protocol-independent manner.

The Digitad Shelves ae interconnected through transport repester circuitry. The Trangport
Controller contains rg)eaers for two segments (four Digitd Shedves) and, beyond this
configuration, additional Transport Repesters are required. Each Digitd Shelf has one or two
Trangport Terminators for terminating the sgnals on the A and B Transports.
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Transport Communications

There are two modes of communication for devices and processes on the Transport: Packet Data
and Synchronous Transport Cycle communication. For the former, data is transmitted in packets
each of which include the address of the receiver. Packet data is used for dl types of asynchronous
communications such as low speed data sgnding, file transfers, and interprocessor messages.
Synchronous Data is used for voice and high-speed synchronous data. In this mode, Transport
bandwidth is divided into frames of 125 microseconds with each frame divided into 640 bus cycles
(Figure 3-28). All data, whether circuit or packet-switched, is sent at the rate of one byte per bus
cyde The Transport design ensures maximum utilizetion of bandwidth. When synchronous data
is sent over the Trangport, both the sender and receiver communicate over a dedicated Transport
cycle. If the Transport cycle is not required by the sender, then it is rdinquished to packet data
trangmisson. In al cases, a minimum bandwidth of 10 Mbps is guaranteed for packet
(asynchronous) data transmission. Synchronous data is guaranteed access to up to 30 Mbps of
bandwidth. An asynchronous packet can be interrupted a any time by a Transport cycle for
synchronous data requiring bandwidth. The transmisson of packet data resumes after the
Trangport cycle has been granted to asynchronous data. All unused synchronous cydes ae
available for use by packet data. Thus, if the Packet Transport is configured as a LAN only, it is a
fully redundant 40 Mbps Locd Area Network.

Framing J_I i
pulse u
P \
- \
Eight 125 LS
subframes k ol1]12(3]4}5|6|]7]0}1]2 K
per framing pulse
640 6 6 6
Transport  cycles 3 0 1 . . . 3 3 0
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FIGURE 3-28. TRANSPORT COMMUNICATIONS
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Packet Transport Elements

In addition to the Trangport bus and its DS-1 interface to the Circuit Switch Equipment, there are
severd other dements in the Packet Trangport architecture (Figure 3-29). The distributed multiple
processor technology dlows for an increase in function and capacity on an incrementa card bass.
The processors execute the software provisoned for the required communications and information
gpplications. Each Processor can address up to 8 megabytes of Random Access Memory packaged
on one or more 2 Mbyte memory cards. Communication between Processor and Memory is via a
separate private bus (P-Bus) that is completely independent from the transport. A Synchronous
Data Formatter (SDF) peforms buffering and framing tasks on synchronous data that is destined
for the Packet Transport Processors. The SDF alows the Processor to transmit and receive
synchronous data a up to 64 Kbps and, when equipped, reduces the maximum number of
configurable 2 Mbyte memory cards per Processor to three.

The Mass Storage Interface (MAS) is a two-card assembly that controls access to Disk and Tape
Units. Large capacity disk drives and streaming tapes connect with the Transport bus through
standard synchronous circuit-switched interface protocol and the MASIL

The Voice Compressor processes voice messages for storage and retrieva from Disk. It
compresses the Pulse Code Modulation (PCM) - encoded 64 Kbps message to 16 Kbps for storage,
eliminates dlent periods, and reverses the process for playback. The Tone Detector provides a
16-channel interface to the Transport for Dua Tone Multi-Frequency (DTMF) detection.

The Lanlink Interface provides a high-speed 256 Mbps full duplex link to the desktop. Each
interface assembly conssts of two adjacent circuit cards which provide 16 ports for connection to
IBM Persond Computers and compatibles or Macintosh I computers configured in the Meridian
LANSTAR Locd Area Network. In this mode, each computer is equipped with an associated
LANSTAR PC Interface Card or Macintosh |1 Interface Card respectively.

Transport Processor MM Voice Tone Detector
Controller 5 E‘ Compressor

I 40MPS TRANSPORT

DS-1 Mass LANLink
Interface Storage Interface
Interface 2.56MBPS
Network Meridian LANSTAR
Connection

FIGURE 3-29: PACKET TRANSPORT ELEMENTS
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Softwar e

The Packet Transport Software programs (Figure 3-30) run in protected address spaces caled
locdes and each processng node, condsting of a processor and memory, may be dynamicaly
partitioned to contain up to 256 locaes. Communication between tasks running in the same locae,
in different locdes, or in different nodes is routed by a kernd running in each processng node.
The software environment meets the needs of cal processng, data communications, transaction
processing, and pardld processing. Software applications running on the Packet Transport are not
dedicated to specific processors. Instead, the processors form a pool to support al applications. A
terminad user may have severa processors involved in a single gpplication or dse utilize multiple
applications on the same processor.

Node Node
Locale Locale Locale Locale | Locale Locale .
0 i "N 0 1 N
Operating JAPPliCation) | e = ==« } Application -
System Program Program
Program
Kernel Kernel

I Transport 3 I

FIGURE 3-30: SOFTWARE ORGANIZATION
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PRODUCTEVOLUTION

Introduction

In the early seventies Northern Telecom recognized the need for a versdtile state-of-the-art product
that could adapt readily and quickly to changing conditions - a product that would give it a continua
edge in a very competitive marketplace. The SL-1 PABX (Private Automatic Branch Exchange)
emerged utilizing a digitd switching matrix under computer control. The fiit sysem shipment was
in 1975 and since then the product has continudly evolved to incorporaie new technology as it
became avallable. As a result, numerous enhancements have enabled the SL-1 to be functionaly
comparable to much later product entries while maintaining the very dgnificant advantage of a vast
ingtaled base.

The foresght of the origind development team continues to pay dividends. The chdlenge was to
design a system that would meet the then current needs while retaining the ability to evolve without
obsolescence. The key aspect of the system desgn is its flexible architecture where the main
elements can be independently changed in whole or in part to address ongoing market needs.

All modds of the SL-1 shae amilar digitd technology and modular hardware dong with the
sysems cusom <software. They differ only in ther hardware packaging and the number of
peripherd termindions that they support. The avalability of various members of the SL family
ensures tha the user can sdect the dze, sysem, and particular features best suited to meet specific
needs.

In 1975 Northern Telecom introduced the SL-1L as its first member. The sysem was configured in
a sngle network group arangement with the optiond choice of one or two Centrd Processng
Units. Memory was packaged on 4K word modules and structured in a N + 1 concept such that a
spare module was available for utilization in the event of a memory falure.

The sygem met the immediate demand of providing a full range of cgpabilities in a cost-effective
manner. Besides functioning as a Private Branch Exchange (PBX) it dso included key telephone
and cusom cdling features This was achieved by incorporaing some noteble firgs in the
industry. The high levd software language (HLL) provided significant advantages over assembler
languege in terms of smplicity and implementation. It also permitted better and smpler ways for
users to communicate with the system. To complement that, a cusom LSl chip was incorporated in

Meridian SL-1 offers one of the most
comprehensive complements of voice and
data features available today. From the
beginning, it was &signed as a system
that could evolve over the years,
providing users with continuity from the
past and present to the future. It is this
ongoing evolution and protection from
obsolescence that allows organizations to
plan for the future.

FIGURE 4-I: PRODUCT EVOLUTION
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a proprietary electronic telephone and its associated peripheral interface. From a human factors
point of view, replacing the conventional telephone with a new electronic set was a prerequisite for
more effective business communications service. The SL-1 electronic telephone provided for

sélnlqple, direct selection of features and unambiguous system responses to indicate the progress of
cals.

Another main requirement - to reduce the size of interconnecting cable as opposed to that used for
existing key telephone sets -was achieved by using a form of distributed control in the SL-1 set.
The six-conductor line cord in the latter permitted systems to be pre-cabled irrespective of the
Ie'\/er_f[ual use of either SL-1 or conventional 500/2500 type single line telephones at aterminal
ocation.

Ancther first was the utilization of the codec on a per port basis to take full advantage of digita
technology.  Ongoing silicon enhancements could be introduced without affecting more centralized

equipment in the system. Peripheral eguipment was packaged in increments of four line circuits and
two trunk circuits on associated individual cards.

From a software point of view, Generic 101 was introduced to support the SL-1L systems. In
addition to many standard features and services inherent in the system, optional software packages
provided multi-customer and advanced SL- 1 set features.

Multi-customer was unique in that it allowed asingle SL-1 system to serve up to 32 different
customers, each with independent feature complements, numbering plans, and peripheral
equipment.

The advanced feature package provided Auto Dial, Call Forward, Override, Ring Again, Speed
Cal, and Voice Call capahility to the SL-1 telephone user. The typica application of the SL-1L
system was in the 100 - 1000 line range.

FIGURE 4-2: SL-1 ELECTRONIC TELEPHONE
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The Digital World

In 1976, Northern Telecom became the firgt corporaion to commit publicly, through the Digitd
World announcement, to producing a complete line of digitd switching, busness communications,
and tranamisson sysems. Every mgor tdecommunications manufacturer has since followed this
lead. Today, Northern Telecom is the principd supplier of fully digitad systems in the world. Its
family of digitd busness communications sysems is among the world's most advanced multi-
function integrated voice and data switching systems.

The SL-1VL was introduced in 1976 to address requirements beyond the capacity of the SL-1L. It
consged of a multi-group arangement for up to five network groups, each capable of
accommodating the 16 multiplexed loops provided for in the SL-1L. A smilar design philosophy
and many of the same components were used, the mgor differences between the two systems being
in the area of common equipment.

The VL system utilized a more powerful and duplicated CPU, a repackaged memory in 8K word
modules, and used a centralized powering concept. It was supported by software Generic 202
which added a number of festure enhancements over the initid system capability. The software was
also adapted to the SL-1L as Generic 102.

Significant changes were made to the software in 1977. Mgor feature complements were made
avallable under Generic X03, summarized as follows

CALL DETAIL RECORDING (CDR)

CDR permits the recording, on a per cal bads, of detals related to incoming and
outgoing cdls such as the cdling and cdled paties, time and duration. The
information is assembled by the software and dored as cdl records on ether a

g-track magnetic tape mounted in a CDR cabinet, hard-copy device such as a
teletypewriter, or externd unit conforming to RS-232-C Interface. Downstream
processing of the collected data permits usage reports to be generated.

RECORDED ANNOUNCEMENT (RAN)

RAN provides an interface to a Recorded Announcement machine and the capability
of flexibly defining the intercept trestment for various cdl Stuations.

TIME AND DATE

Provides the capability of disdlaying and modifying the sysem time and date from
the attendant console.

DO-NOT-DISTURB

Provides the capability for the attendant to make any individud directory number
aopear busy to incoming cdls while mantaining it free for originating cdls.

END-TO-END SIGNALING

Allows the use of the SL-1 dectronic tdephone on an edtablished outgoing
connection to utilize the pushbutton did pad to effect Digitone end-to-end signding,

(1/88) 43



In 1978 common equipment enhancements capitalized on technology advances to effect reductions
in cos and increases in system reiability. The result was the introduction of two new family
members - SL-1LE for sngle network group and SL-1VLE for multi-network group applications.
A new, denser memory module storing 64K words of data or program store was introduced to
dragticdly reduce the number of associated circuit cards. The enhancement aso increased the
memory addressing cgpability to accommodate ongoing feature incorporation. A completely
redundant (2N) memory bank was introduced in addition to the duplicate processor capability
dready avallable. Each processor could access both memory banks with the flow of information to
the active processor controlled by an arbitrator rather than the conventiona means of a sngle
memory bank with duplicste spares. In addition, the concept of segmented busses was
incorporated to alow recovery of cal processing functions by reconfiguring the systiem hardware to
effectivdy isolate the fault.

Generic X04 was dso introduced in 1978 with the addition of further optiona feature groups:
AUTOMATIC NUMBER IDENTIFICATION (ANI)

Provides the faclity to autometicaly identify a dation origingting an outgoing toll
cdl and to send this information by Multi-Frequency (MF) sgnding to a centrd
office toll-ticketing sysem. The feature is implemented by a combination of
software and hardware, the latter conssting of a MF sender, located on the
switching network bus, interfacing to an associated ANI trunk group.

ROUTE SELECTION » ANI (RS-ANI)

Route sdection works in conjunction with the AN1 feature to route toll cdls
automaticaly over predetermined trunks.

AUTOMATIC ROUTE SELECTION (ARS)

Provides automatic selection of least expensve and efficient trunk routes under
software control for outgoing cals. The ARS mechanism is accessed by diding a
specid access code and can be arranged to route advance a call over up to eight trunk
routes under two different time schedules.

REMOTE PERIPHERAL EQUIPMENT (RPE)

RPE increases the range of the multiplex loop between the CE and PE by usng T1
type carrier facilities. The 2.048 Mbps loca network loop is converted to a 1.544
Mbps format for transmisson to a remote location and then reconverted back to
2.048 Mbps to interface to the remote peripherd equipment.

DO-NOT-DISTURB: GROUP

Permits the attendant to place a group of directory numbers into a Do-Not-Disturb
mode so that they appear busy to al incoming cals, but free to originate cdls.

MAKE SET BUSY (MSB)

Allows a SL-1 telephone user to busy out the set for incoming cdls to dl DN
appearances but free to originate calls.
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A subgtantia breskthrough in equipment repackaging was made in 1978. Although expandable to
some 400 lines, the SL- 1A emerged to address primarily the below 100 line range. Spare mounting
goace between the centrd uprights of the equipment cabinet was utilized to accommodate a
mini-network shef and the magnetic tape transport. This freed up conventiona shelf postions for

periphera equipment thereby enabling a single CPU to service a maximum of 200 PE terminations
in a sngle cabinet configuration.
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The Intelligent Universe

In 1979, Northern Telecom unfolded the Intelligent Universe to announce the threshold of a new
era for its product capabilities. Envisaged were new gpplications of digitd technology to create
efficient, harmonious globa networks of smultaneous voice and data trangmisson that dlow mgor
office communication functions to be undertaken in a single integrated system. In addition, the
formation of sophigicated networks would evolve to provide comprehensve communicetions
through intdligent terminas in which information can be organized, stored, accessed, and received
from any source in the world.

The demand for additionad system features was S0 great that in 1979 a split in the Software Generic

occurred to address specific market segments. Business Generic X04 formed the foundation for the
Separate generic streams to evolve,

Generic Xl4 was introduced for SL-1 interface to the Autovon (Automatic Voice Network) to
present Northern Tdecom with a key marketing strength in supplying the military and Government
market with a proven cogt-effective sysem. The SL-1 AUTQVON system provides full-featured
PABX capabilities combined with requirements of the Defense Communications Agency (DCA)
Circular 370-V175-6 specifications such as precedence and pre-emption of cals.

Generic X()7 was amed specificdly a the Hotd/Motd communications management market. The
full busness features of X04 were incorporated with new features designed to provide additiona
hotd adminigtration and management functions such as:

Room Number Corréeation
Single Digit Access to Specid Services
Message Waiting
Vacant Room Restriction
Supervisory Attendant Console
Toll Termind Access
Music-On-Hold
System Cal Park
Room Status
Control Class-of-Service

- Recorded Overflow Announcement

Additiondly, X0S5 was introduced as the premium Business Generic, adding such mgor capabilities
as.

AUTOMATIC CALL DISTRIBUTION (ACD)

Provides a means of sharing service among a group of answering postions such that
cdls are served in the order of their arrival. A number of adminidtration capabilities
ae avalade for effective agent/supervisor communication. The flexibility of
providing sandalone ACD, combined PABX sarvice, or a split among the two can be
configured utilizing a single SL- 1 system.

ARS - PRIORITY QUEUING

Provides an improvement to the ARS feature by introducing a flexible

class-of-service assgnment of one of four priority levels for the access of least cost
routes by each user.
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AUTHORIZATION CODE

Allows sdected users to temporarily override the access redriction assigned to any
dation or trunk by entering an authorization code.

CDR CHARGE ACCOUNT CODE

Permits a charge account code to be entered before diding or during an established
cdl to dlow hilling of cdls to other than dation directory numbers.

CENTRALIZED ATTENDANT SERVICE (CAS)

Allows customers with multiple locations to centrdize ther atendant services a a
sngle facility. Operation is compdible with AT&T Technicd Advisory Manud 10
(TA-10) with the SL-1 system serving as either a main or remote CAS ingdlation.

DIGIT DISPLAY

Provides for the display of information relative to norma cal processng and feaiure
activation on any SL-1 telephone equipped with a digit display.

DIAL INTERCOM

Allows gations to be accessed by abbreviated diding and be arranged into separate
intercom groups within the SL-1 network.

DIRECT INWARD SYSTEM ACCESS @ISA)

Permits selected users to access the SL-1 from the externa public network by diding
a gpecid directory number from any Digitone type telephone.

MESSAGE CENTER

Allows an incoming cdl to be auttomaticdly routed to a message center if not
answered at the origind dedtination. A message waiting indication derts the dtation
user, who can then access the center for message retrieval

2500 SET FEATURES

Provides a subset of features, formerly available only to SL-1 telephones, to be
utilized on 2500 type sngle line indruments. A Specid Prefix Code (SPRE) is used
in conjunction with the octothorpe key #) to activate the following festures:

- Cdl Forward (All Cdls)
- Speed Call (User and/or Controller)
- Permanent Hold
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Out of the SL-1 technology grew the SL-10 packet switching system, which bundles data together
in packets before trangmitting it. Each packet is transmitted from a subscriber’s computer termina
to an SL-10 node where it is processed with packets from other terminas and transmitted to the
network node nearest its find destination. It is then forwarded to the subscriber to whom it is
addressed. Of ggnificance is that the powerful processor utilized for deta transmisson in the SL- 10
was adapted to the SL-1 to form a new family member, SL-1XL. The latter was introduced in
1980, expanding the cdl processng capability through an increase in CPU red time capacity. The
SL-1XIL dso provided more memory storage to dlow further penetration into the 2000-5000 line
range.

Generic X09 was introduced to support the SL-1XL and additionaly provide enhancements to the
ACD feature by adding load management administration and report capabilities.

One of the most sgnificant changes in the busness environment has been the need to manage data
as wel as voice communications. Once again, the concept of an evolutionary design has enabled
the SL-1 to accommodate this demand. Since it is a digitd system, the SL-1 does not need to
diginguish between voice and data. As a reault, dl software features, administrative packages,

access redrictions, and cost control features gpply equdly to both voice and data switching. The
SL-1 offers a naturd solution to data communication problems in the office environment. Each
channel in the system has the inherent ability to carry voice or daa a the present capacity of 64

Kbps. The integration of voice and data enables telephone wiring to provide dl or a sgnificant part

of the tranamisson path between a temind and a computer. Besdes minimizing cabling
requirements, it permits terminds to be more easly moved from one location to another. Ancther
sgnificant factor is that the SL-1 switching matrix permits multiple terminds to access multiple host
computers through port contention and concentration using twisted pair wiring distribution.

In 1980, Northern Telecom was the firs manufacturer to introduce Integrated Voice and Data
Switching (IVDS) to the PBX. IVDS took the form of an add-on data module (ADM) and an
asociated data line card (DLC). The ADM serves as the interface to a termind or a port on a
mainframe computer. It is connected by standard telephone wiring to the DLC which resdes in the
SL- 1 peiphed equipment shdf. In its initid introduction, the ADM and DLC supported
asynchronous data transmisson a up to 9.6 Kbps. Voice and data remans two separate
information dreams within the system, permitting the user to receive and place voice cdls during
data transmisson and data cdls during voice transmisson.

FIGURE 4-3: ADD-ON DATA MODULE
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Electronic Switched Network (ESN) added network switching capabilities to the SL-1 in 1980
adong with a minicomputer-based Communications Management Center (CMC). ESN enables
convenience cdling, automatic route sdlection, cod-control, and mantenance and diagnostic
features to be provided over a whole private network. It smplifies the process of caling through
the private network by enabling dl locations located in the network to use the same uniform diaing
plan. The operation of the network is mantained through the CMC which identifies problems,
monitors traffic, and provides detailed cal records. ESN was initidly available only to the SL- 1XL
system under control of software Generic 610.

ESN
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ESN provides a custom designed network comfiguration capable of supporting voice and
data communications over a widely dispersed national network with numerous locations.

FIGURE 4-4: ELECTRONIC SWITCHED NETWORK (ESN)
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The OPEN World

In 1982, Northern Telecom’s announcement of OPEN World promised to create integrated
communication networks that open the technologica barriers to user-controlled systems. The SL- 1
would act as the hub for such sysems giving the user the opportunity to ingdl whatever
ﬁuipment is most cost-effective for the agpplication. The OPEN World concept encompasses the
following five key criteriac continuity, compatibility, congenidity, control, and cost-effectiveness.

SL-1M was introduced in 1982 and with it the concept of front and rear cabinet access to take
advantage of hardware repackaging and a subsequent reduction in footprint. A single cabinet
supports a typicad configuration 250 lines/40 trunks with expansion to a 400 line marketing limit by
means of an additional peripherd cabinet. A new busness Generic stream XI 1 was utilized to
support SL- 1M under 7 11, Release 1, which provided dl the feature capabilities of its predecessors
and added new capabilities aimed towards the smal system user:

Attendant Overflow Position

Mini-CDR

Higory Fle

Sysem Memory Automatic Recovery Technique (SMART)
Attendant Adminigration

Automatic Set Relocation

These festure enhancements, with the exception of mini-CDR and SMART, were later made
avalable to the LE, VLE, and XL systems.

The year 1982 dso saw the introduction of an innovative voice and data termina, the Displayphone.
(Figure 4-5) It combines the voice communication function of a telephone with a computer
teemind’s ability to transmit and recelve data, digning the use of h of these functions
smultaneoudy. The unit is connected to the switched telephone network by two standard lines and
includes a handset, video screen, a retractable hideaway keyboard, and built-in data modem. All of
these components are integrated into an attractive, easy-to-use desk-top workstation.

FIGURE 4-5: DISPLAYPHONE TERMINAL
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In 1982 Northern Telecom announced the OPEN World for information management systems.
The OPEN (Open Protocol Enhanced Networks) World is an extension of Northern Telecom's

proven expertise in the key areas of digital technology, semiconductors,

software, and integrated

communications capability. It presents a commitment to providing a planning framework,
new products, features and services for the OPEN World.
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FIGURE 4-6: OPEN World
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Additiona data capabilities were made available to SL-1 during 1983. The ADM was enhanced to
support asynchronous transmissons at up to 19.2 Kbs and synchronous transmisson a up to 56
Kbs. Severd new members were introduced to the IVDS. As its name suggests, SL-1
Digplayphone is a verson of Digplayphone that has been adapted specificdly for the SL-1.

The Multi-Channed Data System
(MCDS) was developed to reduce
the cost of the interface to the
computer. The MCDS rack has two
shdves for inteface cards. Each
shdf accommodates a power supply
and up to eight (8) cads. Each
MCDS card has four (4) ports, each
of which can support haf or full
duplex asynchronous trangmisson
a up to 19.2 Kbps. The MCDS
can serve from as few as 4 up to a
maximum of 64 computer ports as
opposed to providing separate ADM
units.

Inbound and outbound modem
pooling allows remote users to
access remote terminds and hodts

respectively.

The Asynchronous Interface
Module (AIM) provides asynchron-
ous transmission at up to 19.2
Kbps over twisted pair wiring
digribution. The AIM (Figure 4-7)
srves as an inteface to ASCII
terminds and converts user daa
from RS-232-C format to
RS-422-A format for interfacing to
the SL-1 system.

The asynchronous interface module
(AIM) has an RS-232-C interface
through which it is connected to the
asynchronous data terminal or
personal computer that it serves.
The AIM converts user data between
the RS-232-C and RS-422-A
formats, RS-422-A format data are
transmitted over the two twisted wire
pairs that connect the AIM to an
asynchronous interface line card in
the Meridian SL-1. The AIM also
has a connector plug to which a
rotary dial or pushbutton station set
can be attached. The dtation set is
used for voice calls and to set up
data calls. If no dation set is
connected to the AIM, the user
makes data calls from the keyboard

the terminal or personal
computer.

FIGURE 4-7: AIM UNIT

The PC Interface Card was introduced in December, 1983. It is designed for use with the IBM
Persond Computer or PC/XT to permit communication with other terminas or hosts connected to

the SL-1 network.
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Generic XI 1 Release 2 was introduced in early 1983 to add the following feature enhancements to
the M, LE, VLE and XL systems.

CALL PARR

Provides the capability for attendant or station user to place a cadl in a held state
park) where it can be retrieved by dia access from any console or telephone set in
the system.

SYSTEM SPEED CALL

Allows the creation of a System Speed Call List (or lists) for access by any assigned
station set irrespective of any class-of-service restrictions.

RECORDED OVERFLOW ANNOUNCEMENT

Permits incoming calls that are delayed in answering by the attendant to be routed to
a recorded message notifying the caller accordingly.

FLEXIBLE CODE RESTRICTION

Allows the customer to specify whether stations with toll-denied class of service will
be allowed or denied access to outgoing trunk routes based on specific number
patterns and/or the number of digits dialed.

Extensions to the ACD capabilities were announced in 1983 with the formation of an additional
feature group - Package D. The latter is utilized for large ACD operations that require sophisticated
management reports and flexible dynamic resource allocation capabilities. ACD-D uses an auxiliary
data system (Digital Equipment Corporation PDP-11 minicomputer) attached to the SL-1 to provide
a comprehensive administration capability that includes status displays, reports, and load
management functions.

In 1984, Generic X11 Release 4 became the business software standard and incorporated the
Autovon capability previoudy only available on X14. Additional option groups became available as
follows:.

FLEXIBLE HOTLINE

Provides the capability to assign any single pre-determined destination to be
automatically rung from an associated 500/2500 telephone when the latter goes
off-hook.

DELUXE HOLD

Adds two capabilities for cals placed on hold in multiple appearance (single call
arrangement) directory number environments:

[ndividua Hold

Held condition is indicated at the norma 120 ipm on the SL-1 telephone only
that placed the call on hold. All other appearances of the DN receive aslow
flicker. (50 ms off every 2 seconds.)
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Exdusve Hold

Allows users with multiple gppearance DN's to place cdls on hold under the

control only of ther particular telephone. All other gppearances of the DN do
not indicate the held cdl and are excluded from entering it.

AUTOMATIC LINE SELECTION

This feature dlows the SL- 1 telephone to automaticadly sdect a line in a prioritized
order when the handst is lifted.

500 SET FEATURES

Provides rotary did access to the speed cdl, cdl forward, and permanent hold
features.

DISTINCTIVE RING

Allows cdls over specified trunk routes to didtinctively ring stations as opposed to
the sandard audible sgnding arrangement.

Also supported by X11 Reease 4 is the Integrated Voice Messaging System (IVMS) which
expands previous SL-1 capabilities to include voice store and forward (VSF) messaging. Calls are
automatically answered 24 hours a day without the need of a message attendant. The IVMS greets

cdlers and receives and stores messages. The system natifies the cdled party when a message is

waiting. Retrieval and replay of a stored message may be accomplished from an SL-1 éectronic
telephone or any 2500 type pushbutton telephone located anywhere in the world.

ADMINISTRATIVE

RS -232C
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Z
Meridian
f A ]
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The Integrated Voice Messaging System (IVMS)
illustrates once again the versatility of the
Meridian SL-1. An auxiliary processor interacts
with the latter to provide sophisticated voice
messaging capabilities to the user.

FIGURE 4-8 INTEGRATED VOICE MESSAGING SYSTEM
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Magor changes to the SL-1 product line aso occurred in 1984 with the introduction of four new
family members for the following typicd gpplications

SL-1s 3210 120 lines
Single CPU-Single Memory Sub-System

SL-1IMS 80 to 400 lines
Single CPU-Single Memory Sub-System

SL-IN 100 to 1500 lines
Single or Dud CPU, Single Network Group
Duplicated Memory Sub-System

SL-1XN  up to 5000 lines
Dud CPU, Multi-Network Group
Duplicated Memory Sub-System

The systems were the result of an extensve development program that enhanced the mgor eements
of the architecture:

4-16

Common Equipment Enhancements

The Common Equipment (CE) enhancements conssted of redesigning the Centrd
Processng Unit (CPU) and Memory sub-systems.

A new type of centrd processor, based upon the SL-1XL microprocessor
technology but with much smpler architecture, was introduced for sngle network
group applications. Elimination of much of the discrete logic previoudy employed
in separate Arithmetic Logic Unit (ALU) and Sequencer (SEQ) cards plus utilization
of 64K EPROMS to dore the firmware resulted in the CPU being housed on a
sngle card. Thus the benefits of fewer components, less power requirements, aong
with a reduction in footprint were achieved without sacrificing performance. Indeed
the reverse since the new microprocessor increased processing speed by as much as
55 percent over the equivaent earlier CPU models.

The introduction of 64 Kilobit Random Access Memory (RAM) chips permitted
memory packaging in 192K modules as opposed to the previoudy available 64K

modules. Additiondly, the functions of the Memory Contraller, formerly a separate

card, were incorporated in the new memory module design. Two design types were
developed - one incorporating automatic error correction and detection capability for
sysdems usng dSngle memory subsysems (S and MS), and the other usng
conventional 17 bit per word formatting (16 data plus 1 parity) for the duplicated
memory subsystems (N and XN). Further, two versons of each type in 128K and

192K modules were made available to facilitate memory addressing through efficient
hardware provisoning for each SL- 1 family member.

Network Enhancement

Enhancements to the switching network were made primarily to address the
requirements imposed by data communications on the SL-1 sysem. The existing
network architecture was designed for applications in what was then a
predominantly andog world. As such, to smplify the path search agorithm,
available time dots or channes through the network were sdlected on a matched-pair
bass Thus a cdl originaing on timeslot 4, for example, aways terminated on
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timeslot 5 to complete the connection. This arrangement is certainly adequate for
voice switching requirements. However, the recognition of the PBX as a viable hub
to control the switching of integrated voice and data demanded improvements over
the origind design. Network enhancement achieved the following:

1. Removed the time dot matching par condrant by sdecting avalable channds
on an individual bass Thus the varying traffic requirements imposed by
switching voice and data can be readily addressed by dlocating network
resources accordingly to meet the specific needs of each.

2. Doubled the number of links on the network backplane so that the associated
equipment shelf could accommodate twice as many network loops. This was
accomplished by the desgn of a new network card containing two loops as
opposed to the single loop per card employed previoudy. Thus the number of
network loops was doubled (16 to 32) within a network group. To complement
this increese in traffic handling capability, the junctors, which are merdy
extensons of the originating and terminating loops between network groups,
were aso doubled (from 4 to 8 one-way junctors from one network group to
each other).

Peripheral Equipment Enhancements

Introduction of Very Large Scde Integration (VLSl) components was instrumental
in providing sgnificant benefits from the PE enhancement program. In particular, a
new custom filter codec chip, dlocated on a per port bass, enabled peripheral card
densty to be doubled. Initid application of the chip, designated WO05, to the most
widely used PE cards, the SL-1 and 500/2500 line types, resulted in footprint
savings and a reduction in per line power consumption. The next phase of the
program introduced the W05 to the CO Trunk, DID Trunk and Message Waiting
Line Cards respectively » again doubling the number of ports per card compared to
their previous counterparts. The W05 meets the transmisson standards for digital
PBX's that are recommended by the U. S. Electronics Industries Association (EIA).
These sandards cover return loss, longitudind baance, gain variation, idle channd
noise, and other transmisson characteristics.

Compliance to U.S. Federal Communications Commission (FCC) Part 15
regulations was mandatory for the continued marketing of the SL-1, which is
classfied as a Class A computing device’ These regulations cover Electromagnetic
Interference (EMI) and Radio Frequency Interference (RFI) requirements and were
addressed a both the circuit card and system levels under the PE enhancement
program. At the circuit card levdl, EM1 and RFI were minimized through design
practices that tackled the problem a the source. Use of CMOS (Complementary
Metd Oxide Semiconductor) components, isolated circuit traces, and multilayer
backplanes were contributing factors. From the system point of view, a new
equipment cabinet was desgned utilizing eaborate shidding techniques to prevent
EMI and RFI being emitted from the SL- 1 equipment contained therein.

Not dl facets of the enhancements were gpplicable to dl sysems. Instead, portions of the program
were adapted as gppropriate to benefit product application, a further indication of the modularity and
flexibility of the SL- 1 design. Table 4- 1 outlines the competibility of the 1984 enhancements to the
SL-1 family members. It should be noted that Generic XI 1 Release 4 is the software base that
supports  these  enhancements.  Consequently, X37, the hospitdity generic, is not presently
compatible to the new network enhancement portion of the program. For this reason, SL-1LE and
XL systems were retained for use in X37 gpplications.
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PROGRAM | COMMON EQUIPMENT NETWORK PERIPHERAL
1984 ENHANCEMENT EQUIPMENT
ENHANCEMENT | ENHANCEMENT
SYSTEM CPU MEMORY

S YES YES NO YES

MS YES YES NO YES

N YES YES YES YES

XN NO YES YES YES

TABLE 4- 1: ENHANCEMENT COMPATIBILITY (1984)

Additional capabilities for SL-1 data connectivity were announced during 1984:
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The stand-alone Asynchronous/Synchronous Interface Module (ASIM) provides
both asynchronous and synchronous termind access to multiple host computers.

The Digital Trunk Interface (DTI) enables the SL-1 to be connected by digita
tranamisson links to switching sysems in the public and private networks. The
DTI supports both voice and data transmisson and uses the DS-1 digitd format
condging of 24 time-divison multiplexed channds.

The Computer - PBX Interface (CPI) uses the same DS-1 link for bidirectiona
data communication between the SL-1 and a host compuiter.

The X.25 Packet Assembler/Disassembler (PAD) provides a standard way to
interconnect  non-compatible multi-vendor  computer  terminds  to  packet-
switched networks. Utilizing the switching capability of the SL-1, the X.25
PAD provides a flexible gateway to the services of Public Data Network (PDN)
fadilities

The SL-1/3270 Protocol Converter converts ASCIl format data to ether the
bisynchronous or SNA/SDLC (System Network Architecture/Synchronous Data
Line Control) format used by IBM host data bases. By means of the switched
access capability of the SL-1, any associated terminal can be connected to any
connected host computer to diminate the need of having different terminds for
different gpplications and data bases.

The System 34/36/38 Gaeway unites IBM 34/36/38 computers with ASCII
terminds, persond computers, and printers in @ common communications
network. Port contention and concentration maximizes the use of the data port
when utilizing did up access to the gateway.
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- The Coax Elimination and Switching Sysem diminates the direct connection
redriction between the IBM 3178 or 3278 display termind and its cluster
controller. The switching matrix of the SL- 1 dlows the flexibility of connecting
any such terminal to any IBM 3274 or 3276 cluster controller via a
Multi-Channd Coax System (MCCS) and a Coax Interface Module (CIM).
Alternatively, each SL-1 data unit can be connected in a back-to-back mode to
effectively bypass the switching network for use in a coax elimination
arrangement.

Software Generic X| 1 Release 5 was introduced during the second quarter of 1985. It consgts of
dl the capabilities of Rdease 4 plus the following festure enhancements.

Business Features

- Inteface to EPSCS (Enhanced Private Switched Communications Service) - a
Private Network of AT& T which uses the No. 1 ESS as a switching host

- Depatmentd LDN Feature - adlows up to four different departments to be
identified by their own specific lised directory number

- Daa Port Hunting = permits up to 128 data access modules to be assigned in a
trunk group

- Privacy Override - dlows multiple gppearance, single call arrangement directory
numbers assigned to SL-1 telephones to have class-of-service control of privacy

- Enhanced End-to-End Signding - permits this cgpability to be invoked on 4l
cdls to and from the SL-1 telephone

- Cdl Regiger Enhancement - permits a separate logica memory page to be
assigned to both cal registers and trunk timing blocks, thereby increesing the
number of cdl registers from 1200 to approximately 1500

- Double Dengty Trunks (CO and DID) and Message Waiting Line Cards -
permits twice as many circuits to be packaged on a single card compared to their
sngle dendgty counterparts

Memory Enhancement - increases the amount of memory avalable on the
SL-1XN in the areas of Program Store and Protected Data Store

ESN Features

- Offnet Number Recognition for BARS/NARS Feature - removes the need to use
two additiond CO trunks to terminate a cal a a company owned location.

- Incoming Trunk Group Excluson - associated with the BARS/NARS festure,

provides the capability to deny the routing of incoming trunk cals to specific
prefix codes

- Multiple DID Office Code Screening for NARS - supports on-net to off-net
converson for gtes having varying numbering schemes.
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Meridian

On February 14, 1985, Northern Telecom, in keeping with the OPEN World promise,
announced mgor enhancement capabilities to its SL family of digitd switching sysems.
Under the banner of Meridian SL-1 Integrated Services Network, a new range of
sophidticated information management services would evolve including:

- a Loca Area Network (LAN) capability caled LANSTAR whose services
encompass both existing and new data products to interconnect a wide variety of
terminals, persond computers, and manframes

- a40 Mbps Packet Trangport which ddivers bandwidth on demand for voice and
data

- aunique, high speed 2.56 Mbps pipeline to the desktop via conventiond twisted
par wiring didribution

- a wide range of enhanced services through the use of loosdy coupled, multiple
processors, provisoned as required to meet specific gpplications

- a range of fully digitd tdephones to augment the exising termina portfolio
usng a new 5 12 Kbps digitd digtribution scheme

- an optiond hardware package, cdled Packet Transport, which includes the 40
Mbps Packet Transport, main storage system, loosely coupled multi-processors,
and Lanlink interface for the 256 Mbps digita distribution.

The foregoing enhancements are accomplished through architecturd extensions that build upon the
exiging sysem foundation. As such, they can be applied to the installed base to re-emphasize once
agan Northeen Telecom’'s commitment to a continuity program that guards againgt product
obsolescence.

Meridian SL-1 encompasses the best characteristics of a tried and proven digita PBX with those of
a high speed locd area network. By adding packet switching via Packet Transport to the inherent
crcuit-switched capability of Common Equipment (CE) and Peripherd Equipment (PE), a
capability for enhanced communications and information exchange services is derived.

Software Generic XI 1 Release 7 was introduced to support these mgor enhancements. In addition,
the following feature capabilities were dso provided:

- Controlled Class of Service (CCOS), formdly introduced for the Hote/Mote
industry, was gpplied to the business environment to permit a dtation’s leve of
access to the externd network to be changed to a predetermined system levd via
a controlling SL- 1 telephone.

= Multi-Tenant Service, which perrnits each of the 32 customer groups within the
Meridian SL-1 to be partitioned into 5 12 tenants to facilitate resde of services.

- Automatic Trunk Maintenance, which provides a means of periodicaly testing
network resources by measuring facility loss and noise parameters to prevent
under utilization due to poor performance or service outage. Associated
hardware to provide tone detection capabilities was aso introduced.
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- Station Category Indication (SCI) dlows the attendant to sdlectively answer
internd cals in accordance with a predetermined priority status.

Generic XI 1 Release 7 is dso the software base necessary to support the introduction of the
Meidian family of digita teephones An Integraied Services Digitd Line Cad (ISDLC),
supporting eight combined voice/data ports and located in the Peripherd Equipment (PE) of
Meridian SL- 1, interfaces the following digita telephones:

Meridian M2009

= provides nine key/LCD indicators that can be flexibly assigned to features
and/or directory numbers

Meridian M2018
- provides eghteen flexible key assgnments for personnd with back-up
answering  responghilities
Meridian M2112
~ provides twelve keys and incorporates handsfree communication cgpabilities

Meridian M3000 Touchphone

= an executive telephone that utilizes a touch sendgtive LCD control screen for
feature activation and call processng.

Each of these digitd telephones can be readily optimized for data communications by incorporating

a data option to support connection to an asynchronous termina or persona computer at speeds up
to 19.2 kbps.
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FIGURE 4-9: DIGITAL TELEPHONES
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Magor sysem enhancements were incorporated in 1986 as dgnified by the introduction of
MeridianSL-1NT and Meridian SL-1XT. A Common Equipment Enhancement Program,
supported by Software Generic X| 1 Release 8, provides new key operating elements which results

in ggnificant improvements to system operaing parameters. The new components, (Figure 4-10),
are identica for use on both NT and XT as follows.

. Centrd Processng Unit

A new CPU, contained on two printed circuit cards, provides in excess of fifty
percent more real time capacity compared to that available on Meridian SL- 1XN.

. Random Access Memory

A new memory dedgn that increases dgnificantly the address range and
eliminates the 64 K word page address partitions incorporated on earlier models
of Meridian SL-1. The memory utilizes 256K dynamic random access memory
chips to permit as much as 768K words of storage on a single circuit card.

¢ Mass Storage Sub-System

A new mass dtorage system to replace the previous magnetic tape transport
provides 75 percent more storage capability through the provison of a par of
floppy diskettes as a dandard product offering. An optiond 10 Mbyte
Winchester hard disk may be aso specified to further expand storage capacity.
Since the Mass Storage Sub-System design is independent of the new CPU
design, then it may be incor c;)orated on other syslem modes supported by XI 1
Reease 8 woftware. Bes additional storage cgpability, implementation
reduces ggnificantly the time associated with administration and maintenance

routines.
From Io
N _’ i NT
New CPU
New Memory Cards
Dual Floppy Drives*
Optional Hard Disk Drive*
Generic X1 1 Release 8
XN - ] XT

*Also applicable to other system models supported by Release 8
(Hard Disk option not available on Meridian SL-1 S)

FIGURE 4-10: COMMON EQUIPMENT ENHANCEMENTS
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Table 4-2 denotes the compatibility of the 1986 CE Enhancements to the Meridian SL-1
product family.

SYSTEM
S MS N XN NT XT
ICOMPONEN
NEW
PROCESSOR No No No No Yes Yes
NEW
MEMORY No No No No Yes Yes
FLOPPY
DISK DRIVES Yes Yes Yes Yes Yes Yes
DISK DRIVE No Option |Option |[Option |Option |Option

NOTE: Software Generic X| 1 Release 8 is a prerequisite

TABLE 4-22. CE ENHANCEMENT COMPATIBILITY

Software Generic X|I 1 Release 8 dso provides additional capabilities beyond the CE
Enhancement Program as follows

(1/88)

Digitd Trunk Interface (DTI), formerly introduced on Meridian SL-IN and XN,
was extended to include the smdler szed MS sysem and dso NT and XT
models.

Last Number Redid (LNR) dlows users to smply redid the last number dided
without having to key in the digits agan.

Pretrandadion provides a means of utilizing speed cdl ligs to implement a
flexible diding plan.

Supervisory Console alows one attendant in each customer group to function in

a supervisory cgpacity when the associated console is placed in a postion busy
mode.

11 Digit Trandation extends the previous three or four digit trandation
mechanism to eliminate potential routing conflicts when utilizing the

BARS/NARS fedture.
63 Attendant Consoles per customer group compared to the previous fifteen.

Saion to Sation Cdl Wating which dlows internd cdls to enter the cdl
walting date via a new dation class of sarvice.
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LANSTAR data services were extended in 1986 to include the following:

Coax Elimination and Switching enhancement to add VT100 terminad emulation
to give the IBM 3270 termind user additiona functiondity.

Asynchronous Line Interface enhancement to support low cost connections for
LANSTAR users on the Meridian SL-1 with a direct connection to a host
Hewlett Packard HP3000 computer.

Introduction of a LANSTAR Badun family of products for coaxid, twin-axid,
and dua coaxiad connected terminals,

Asynchronous Interface Line Unit (AILU) as a low cogst dternaive to the
Asynchronous Interface Module (AIM) by usng a direct termina connection
without the need for an intermediate data module.

EasyLAN, a peasond computer software product from Server Technology,
Inc., that can be used to network IBM and compatible PCs for “did-up”
resource sharing through the Meridian SL- 1.

Other Meridian SL-1 enhancements announced in 1986 were:

4-26

Introduction of the smdler sized DEC Micro PDP 1 1/73 for ACD-D applications
adong with an unbundling of associated Generic 9000 software cgpabilities to
permit grester user flexibility and management control.

Integrated Building Didribution Network (IBDN) provides a comprehensve
line of products for networking a variety of exising and future communicetion
devices via copper twisted-pair and fiber optic media. The universal
digribution architecture addresses connectivity requirements from the building
entrance point to the termina located a the workstation.
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FIGURE 4-11: INTEGRATED BUILDING DISTRIBUTION NETWORK
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In 1987, Meridian SL-1ST was introduced to address the requirements of the smal PBX
market. Packaged in a gmdl, attractive, modular cabinet, the system provides the
functiondity and feature cgpability of the much larger members of the Meridian SL-1
portfolio. In addition to a tiered arrangement of equipment shelves for flexible expanson,
Meridian SL-1ST aso introduced periphera enhancements that were later adapted to the
larger systems. These enhancements included the introduction of a 16-port 500/2500 line
cad and a slit PE shdf accommodating a dud-loop buffer which in turn houses a
dua-port digitone receiver. Expanson beyond the capabilities of the initid CE/PE cabinet
iIs accomplished by means of an ST expanson cabingt utilizing smilar  packaging
techniques. These same packaging concepts were aso adapted for remote peripherd
equipment gpplications through the introduction of a new RPE cabingt that provides
exiding feature capabilities in a much smdler hardware configuration.

Beddes supporting Meridian SL-1ST, Software Generic XI 1 Release 9 introduced new
ACD-D enhancements that contribute to increased system flexibility. In addition, software
was made available to support the latest member of the Meridian Digitd Teephone portfolio
- the Meridian M2317, which provides 11 programmable keys, 5 context sendtive
softkeys, handsfree capability, and a 2 line x 40 character dphanumeric display. PC based
software packages announced for Meridian SL- 1 were the Station Data Base Automation
Sysem (STADATA) and Automatic Polling and Traffic Andyss System.

Packet Transport gpplications concentrated upon ddivery of voice messaging and locd area
networking cgpabilities Meridian Mall, the fully integrated voice messaging sysem of
Meridian SL- 1, was enhanced via Rdease 1.3.3 to provide the following communications
goplications. On-Line Directory, Meridian Connection, and X.25 Access. A laer offering
(Software Release 2) provided additiond feature enhancements including: Didribution
Lists (Persond and System), Custom Transfer, Broadcast, User Changeable Passwords,
and Short Cdl Deetion. Software Release 2 dso supports further system enhancements:
Increased Capacity (32 ports), Flexible Disk Storage, Operationd Measurement Reports,
Smplified User Adminidration, Larger X.25 Gaeway Service (32 dmultaneous users),
and Reduced Footprint and Power Consumption.

Meridian LANSTAR, the unique communications sysem for IBM and compatible PCs,

was enhanced to accommodate agpplication of Macinotsh 1l computers through LANSTAR

AppleTak utilizing the 40 Mbps bandwidth and 2.56 Mbps digtribution capabilities of the

Packet Transport. Other gpplications introduced in 1987 included Meridian LANSTAR and

VINES Network Program to produce a wide range of communications capabilities usng a
number of network server options from Banyan, and Meridian LANSTAR with NETBIOS
and Microsofts Networks Program. The Packet Transport was further enhanced with the

introduction of a smdler cabinet (PTE-S) for standdone LAN applications and a software

program to fecilitate Meridian LANSTAR node-diagnostic routines. LANSTAR data
savices, utilizing the circuit switch capabilities of Meridian SL-1, were broadened to

include a direct RS-232C Interface Line Card (RILC) to dgnificantly reduce connectivity
costs to asynchronous ASCII computer equipment such as hosts, modems, protocol

converters, X.25 PADS, and multiplexors. Enhancements to the existing Asynchronous

Interface Line Card (AILC) and Coax Elimination and Switching System (CESS) were dso

introduced in 1987.

One of the mogt sgnificant events during 1987 was the announcement of the introduction
of ISDN Primary Rate Access for Meridian SL-1. Although not scheduled for
implementation until 1988, the announcement of PRA cgpability is in accordance with
drategic product podtioning and the Meridian Customer Defined Network (Figure 4-12)
that provides a bads for the broad portfolio of products, gpplications, and services from
Northern Telecom to meet corporate networking needs.
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Meridian Customer Defined Networking is the basis for custom private and hybrid networks that use a mix
of ISDN interfaces, enhanced S$S7 signaling, circuit and packet switching, bandwidth management, and
advanced networking applications.

FIGURE 4-12: MERIDIAN CUSTOMER DEFINED NETWORKING

Another mgor announcement was the availability of Software Generic X| 1 Release 10 for
the firg quarter of 1988. This software relesse introduced new business opportunities in
key verticd markets such as Lodging, Hedth Care, Tdemarketing, and the Federa
Government. In addition, Generic XI 1 Rdease 10 culminaed the development program,
embarked upon in 1984, to recombine the Hote/Motel Generic (X37) into a single stream
busness offering. Thus users in the Lodging environment utilized festures formerly only
available to the business segment, and vice versa. Generic Xl 1 Reease 10 introduced a
totd of 16 new featureslenhancements, partitioned typicaly for the following vertica
markets, but additiondly available to dl users of this software base:

Hospitdity/Hedth Care

- Automatic Wakeup

Room Status

Message Regidration

Property Management System Interface
Background Termind
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Federd Systems Tdemarketing
- Station Loop Pre-emption - ACD Enhancements
- Line Load Control - Cdl Oveflow by Time in Queue
- Dided Number Identification Service

General Business

- Cdl Paty Name Display

- Cdl Forward No Answer/Hunt by Cal Type
- Second Level Call Forward No Answer

- Sx Paty 2500 Set Conference

- Enhanced Moatline

- Station-to-Station Cal Detal Recording

- Mdicious Cdl Trace

Also in 1988, the Meridian SL-1RT was introduced to address the needs of smdler sized
organizations requiring redundancy. Packaged in a smal modular cabingt smilar to the
Meridian SL-1ST, the RT has dud CPU and memory, making it completely religble. The
Meridian SL- 1 RT can be expanded by adding the same tiers designed for Meridian SL- 1 ST
expansons. Other introductions for 1988 include:

16 Port 500-2500 Message Waiting Line Card

Generic XI 1 Release 11
- Incoming DID Digit Converson (IDC)
- Primary Rate Access (PRA)

Generic XI 1 Release 12

- Automatic Cal Didribution Auxiliary Security (ACD-D)
- Enhanced Music (EMUS)

- Directed Cal Pick-up (DCP)

- ISDN Sgnding Link (ISL)

- ISDN Advanced Features (IAF)

- Automatic Cdl Didribution Priority Agent

- ISDN Core Signding (ICS)

- Call by Cdl Service (CBC)

- Cdling Line Identification in CDR (CLID in CDR)
- Inter-Exchange Carrier (IEC)

Product Evolution

A summary of the Meridian SL-1 product evolution is provided in Chat 4- 1. System
evolution is depicted in Figure 4-13 and software evolution in Figure 4-14. The software
development path leading to the single stream generic is traced in Chart 4-2.

The Future

The future holds furtker evolution in dtore for Meridian SL-1. Every new technology
generates new opportunities and new agpplications. The most important decisons will be
on what to develop rather than how to develop it. These decisons must be made in the

marketplace. Only the marketplace can decide what products should be developed by
technology. It is not for technology to dictate what the marketplace should want. With this
in mind, Meridian SL-1 is reedy for the future and will dways be on the leading edge of
product generation.
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'EAR MODEL HARDWARE SOFTWARE
(EVENT)
1975 SL-1L FRONT ACCESS CABINET MULTI-CUSTOMER
SINGLE DENSITY PE ADVANCE FEATURES:
. 4 PORT LINE AUTO DIAL, CALL FORWARD
-2PORTTRUNK OVERRIDE RING AGAIN
4K MEMORY CARD SPEED CALL, VOICE CALL
1976 SL-1VL CENTRALIZED POWER
| CABINET
(DIGITAL DIGIT DISPLAY CONSOLE
WORLD) 8K MEMORY CARD
1977 CDR CABINET AUTOMATIC  IDE NTIFICATION
RAN TRUNK OF OUTWARD DIAL (AIOD)
CALL DETAIL RECORDING
RECORDED  ANNOUNCEMENT
DO NOT DISTURB (INDIVIDUAL)
END TO END SIGNALING
1978 SL-1LE 64K MEMORY CARD REMOTE PERIPHERAL
"SL-1VLE LOCAL / REMOTE RPE EQUIPMENT (RPE)
INTERFACE AUTOMATIC NUMBER
MF SENDER IDENTIFICATION  (ANT)
DO NOT DISTURB (GROUP)
MAKE SET BUSY
AUTOMATIC ROUTE SELECTION
1979 SL-1A 4W E & M TRUNK DIAL INTERCOM
2500 SET FEATURES
(INTELLIGENT DIGIT DISPLAY
UNIVERSE) DIRECT INWARD SYSTEM
ACCESS @ISA)
CDR CHARGE ACCOUNT
AUTHORIZATION CODE
AUTOMATIC CALL DISTRIBUTION
HOTEL / MOTEL
AUTOVON
MESSAGE CENTER
1980 SL-1XL SL-10 PROCESSOR ACD PACKAGE B, C 1, C2
ADD-ON DATA MODULE (ADM) | MUSIC-ON-HOLD
DATA LINE CARD ELECTRONIC SWITCHED
NETWORK

CHART 4-1: MERIDIAN SL-1 PRODUCT EVOLUTION
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YEAR MODEL HARDWARE SOFTWARE
(EVENT)
1981 SL-1LE HOSPITAL / CLINIC
SINGLE CPU AUTOMATIC WAKE-UP
ROOM STATUS
1982 SL-1M DISPLAYPHONE ATTENDANT ADMINISTRATION
FRONT & REAR ACCESS AUTOMATIC SET RELOCATION
(OPEN CABINET HISTORY FHLE
WORLD) CALL PARK
SYSTEM SPEED CALL
RECORDED OVERFLOW
ANNOUNCEMENT
1983 MULTI-CHANNEL DATA ACD-D
SYSTEM (MCDS) STORED NUMBER REDIAL
S.-1 DISPLAYPHONE NETWORK CALL TRANSFER
PC INTERFACE CARD INTEGRATED MESSAGING
ASYNCHRONOUSINTERFACE SYSTEM (IMS)
MODULE (AIM)
ACD AUXILIARY PROCESSOR
1984 SL-18 DOUBLE DENSTY PE AUTOVON ENHANCEMENTS
SL-IMS - 8 PORT LINE INTEGRATED VOICE
SL-IN -4 PORT TRUNK MESSAGING SYSTEM (IVMS)
SL-1XN COAX ELIMINATION & FLEXIBLE HOTLINE
SWITCHING SYSTEM (CESS) 500 SET FEATURES
3270 PROTOCOL CONVERTER DISTINCTIVE RING
ASYNCHRONOUS /
SYNCHRONOUS INTERFACE
MODULE (ASIM)
192K MEMORY CARD
1985 (MERIDIAN) SYSTEM 36 GATEWAY EPSCS INTERFACE
COMPUTER TO PBX ESN ENHANCEMENTS
INTERFACE (CH) MULTI-TENANT SERVICE
DIGITAL TRUNK INTERFACE AUTOMATIC TRUNK
(DTD) MAINTENANCE
PACKET TRANSPORT
EQUIPMENT
DIGITAL TELEPHONES
X.25 GATEWAY PAD
INTEGRATED SERVICES
DIGITAL LINE (ISDLC)
CHART 4: CONTINUED
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r
YEAR MODEL HARDWARE SOFTWARE
1986 | MERIDIANSL-INT | COMMON EQUIPMENT LAST NUMBER REDIAL
MERIDIAN SL- 1XT ENHANCEMENTS: SUPERVISORY  CONSOLE
- NEW PROCESSOR PRETRANSLATION
. 768K MEMORY CARD
- DISK STORAGE
ASYNCHRONOUS  INTERFACE
LINE UNIT (AILU)
BALUNS
FAST TDS
1987 | MERIDIAN SL-1ST | PERIPHERAL EQUIPMENT ACD ENHANCEMENTS
(MERIDIANMAIL) ENHANCEMENTS PC-BASED PACKAGES
(MERIDIAN LANSTAR)| -16 PORT 500/2500 CARD . STATION DATA BASE
-DUAL LOOP BUFFER AUTOMATION SYSTEM
-SPLIT PE SHELF . AUTOMATIC POLLING
-DAUGHTERBOARD DTR AND TRAFFIC ANALYSIS
NEW 50A RECTIFIER
RS232C INTERFACE (RILC)
PTE-S CABINET
ST EXPANSION CABINET
M23 17 DIGITAL TELEPHONE
MACINTOSH 1l INTERFACE
RPE CABINET
[ANNOUNCEMENT] SINGLE STREAM SOFTWARE
ISDN PRA INTERFACE GENERIC (X11 RELEASE 10)
1988 | MERIDIAN SL-IRT | COMMON EQUIPMENT NEW ACD-D ENHANCEMENTS
ENHANCEMENTS: CDR ENHANCEMENTS
-16 PORT 500/2500 MESSAGE | CDP ENHANCEMENTS
WAITING LINE CARD ISDN  APPLICATIONS PROTOCOL
-NEW DUAL PROCESSOR
-768K MEMORY CARD
MERIDIAN M2018S - SECURE
TELEPHONE
MERIDIAN MAIL
‘MP, SP, OPTION
NEW ROM CARD
MERIDIAN M3000 PLUS
TOUCHPHONB
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PRODUCT FAMILY
Introduction

There are various members of the Meridian SL-1 family that address the business communications
needs of the marketplace. Each member is designed on a common premise that provides modularity
and flexibility through an evolving architecture. The essentid difference between the system types
is one of gpplication, where each mode is designed to address a specific range within the total
product capability of typicdly 32 to 7000 lines. Maximum utilization of product resources ensures
that each systlem can be configured effectively without the undue burden of extraneous hardware.

From a functiona point of view, the Meridian SL- 1 is grouped as follows.

Modeds S and MS share identical hardware and software, their difference being only
in the area of hardware packaging. Therefore, the MS can be considered as a larger
verson of the S. In addition to supporting the XI 1 software generic for business
goplications, each modd can dso be utilized with the X37 Hospitdity generic in the
Hotd/Motd  environment.

Modds N and XN share a dgmilar control, network, and memory design; ther
difference being only in terms of cgpacity. The XN, by employing an additiond
switching stage, can generdly be considered to have five times the traffic capacity of
the N. The N sysem is avalable for sngle CPU gpplications usng the X11
busness generic. The XN is now manufacture discontinued but is included in this
section for reference purposes only to support the ingtaled base.

Modds NT and XT introduce common equipment enhancements compared to the N
and XN systems respectively. The enhancements consst of new processor, random
access memory, and mass storage capabilities that improve performance and increase
capacity within these areas. These new components are identicd in terms of
hardware congruction and share common ordering codes for utilization on both NT
and XT systems. Each model operates on the X1 1 business generic and includes a
dua CPU and fully redundant memory as a standard product offering.

Modd ST brings the technology, functiondity, and performance normally associated
with the larger Meridian SL-1 modes to the smdl system environment. The ST is
packaged in an attractive compact cabinet designed for the office environment that
provides incremental growth capability through the addition of equipment shelf tiers.
An expanson cabinet permits the ST to support gpplications up to 600 lines.

Mode RT is the latest member of the Meridian SL-1 family. The RT system offers
the duad common equipment found in the Iar?er systems (NT and XT), but in a smdl
system (ST) package. The RT provides absolute rdliability for up to 600 lines.

Peripherd Equipment (PE), including line and trunk interfaces, terminds, and data modules, is
common to al modes and may be fredy intermixed. This commondity has dgnificant benefits in
goares inventory where any periphera card can be utilized on any sysem type. Smilaly,
peripheral equipment is never made obsolete snce ongoing sysem enhancements are adways
backwards compatible. The difference in gpplication of PE from one sysem type to another is
merely the cabinet placement of the associated equipment shelves.
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Packet Transport is an extension to the circuit switch architecture of the Meridian SL-1 and is
gpplicable to those system models that incorporate the 1984 network enhancements (N, XN, ST,
NT, RT, and XT). One or more Packet Transport Cabinets accommodating processors,
memory, storage, and interface components may be provisoned as necessary to meet applications.
This section describes in more detall the differences from one system type to another.
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Cabinets
Common and Peripheral Equipment

Except for the amdler Meridian SL-1S, ST and RT models, the mechanical congruction of the CE
and/or PE equipment cabinet is the same for al sysem modds. Each cabinet (Figure 5-1), consists
of metal frames enclosed by panes to house common and peripherd equipment shelves, power
shelves. and associated units. Front and rear doors provide access to the eguipment under control
of a key operated locking mechaniam.

Cable Entrance
Hole Cover Plates
Note 1:

Hook-on Hinge

B ssa—
Door
Lateh
\\\‘ =SI==S
h ===
i ¥ ;) ——
) —
el . .
1 ]
N HOOK - ON e — ~
Note 1: Cable entrance holes and cover plates Hinge
are not supplied with non-EMI Cable Entrance
type cabinets Hole Cover Plates

Note 1:

FIGURE 5- 1: TYPICAL EQUIPMENT CABINET
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The cabinet is designed to minimize RFI/EMI radiation in compliance with FCC regulations.

Interior frames and top and bottom panels are zinc plated to ensure proper meta-to-metal contact.
The cabinet doors and side panels have gasketing gtrips riveted to the indde edges. In addition, the

doors are sructurdly reinforced to dlow one to push againg the other when closed. Four holes,
each equipped with a cover plate, are provided in each sde pand to facilitate the routing of cables

between adjacent cabinets. When utilized for this purpose, a bulkhead assembly ensures the
bonding of cabinets together.

Separate flexible conduit for AC and DC power connections is provided in each cabinet. A top
pand contains filter connectors required to interface PE and miscellaneous equipment cables.
Internd cables are used interndly to extend the PE shdf backplanes to the top pand where they
mate with industry standard cables terminated on the Main Didribution Frame (MDF).

Overhead ducting is used as a shilded wireway for cables that need routing across equipment
ades To minimize this requirement, careful congderation should be given to planning the floor
layout. Where possible, cabinets should be placed side by side to facilitate cabling requirements.

The dimensons of the cabinet are
Height - 71 inches
Width - 52 inches
Depth - 29 inches

The maximum weight of a fully equipped cabinet and its asociated

floor loading is
Maximum  weight - 1500 Ibs
Madmum Beaing Loading -  501bs/ft2
Maximum Puncture Loading -  801Ibs/in2

The above loading factors gpply to cabinets in operating environments where enough clearance
exists to open both front an% rear doors. When cabinets are in dtorage, the floor loading factor
could be as high as 170 1bs/ft4 if cabinets are placed adjacent to each other.

To differentiate between applications and optimize packaging requirements, five versons of the
equipment cabinet are utilized as detailed in Table 5-1.

CODE CABLE POWER POWER MERIDIAN MODE
HARNESS | CONVERTER DISTRIB. SL-1
SHELF BOX MODEL
QCASS QCAIl12 NA. QBL21 XT CE
QCAS8 QCAlll QSP43 NA. N/NT CE/PE
QCAT74 QCADI8 QSP44 NA. MS /NT/XT PE
QCA108 | QCAIlll QSP43’ NA. XT NET/PE
QCA108 QcAlll QSP43 NA. N/NT DTI/PE
QCA109 QCAlll QSP43 NA. MS CE/PE

NOTE: N.A. = NOT APPLICABLE

TABLE 5-1: EQUIPMENT CABINET CONFIGURATIONS
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Meridian SL-1S

The compact sze and hardware packaging permits Meridian SL-1S to be configured in a sngle,
dand-aone cabinet designed aestheticdly for the office environment (Figure 5-2). The cabinet
condss of a sheet metd enclosure with covers, and includes sx internd equipment shelves
arranged for front access. The interior layout is designed for convection cooling and the cabinet
conforms to FCC Part 15 Subpart J regulations pertaining to EMI/RFL

The dimensions of the cabingt are:
Height - 56 inches
Width -« 32 inches
Depth - 15 inches

A fully equipped cabinet weighs gpproximately 300 Ibs.

\0 D,
o o)
N Y,
X )

FIGURE 5-2: MERIDIAN SL- 1 S EQUIPMENT CABINET
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Meridian SL- 1ST and Meridian SL- 1RT use a packaging concept that encompasses the benefits of
the S system while adding to its functiondity. The Meridian SL-1ST (Figure 5-3) measures 32

inches wide by 20.5 inches degp a the pedestd. The ST is fully functiona, with a base sngle-tier
meesuring 33 inches high (weighing approximately 200 |bs). The Meridian SL-1RT (Figure 5-4A1)
requires three tiers and has a base measurement of 15 inches wide and 20.5 inches degp (weighing

gpproximately 400 Ibs). Both the RT and ST can eadily be expanded by connecting additiond tiers.

The cabinet enclosure is made of sheet metd with plastic covers and meets the FCC Pat 15
EMI/RFI regulatory requirements.

Third Tier

g

Qs076 Network | |

ans MSU

Expansion
Shelt

Second Tier

CPU/MEM
Shelt

First Tier

L |

\ QCA147 Cabinet

FIGURE 5-3: MERIDIAN SL- 1ST FIGURE 5-A1: MERIDIAN SL- IRT
EQUIPMENTCABINET EQUIPMENTCABINET

Packet Transport Cabinet

The Packet Transport Cabinet (Figure 5-4) is of meta construction and festures front and rear doors
and removable Sde pands. Equipment is accessable from the front in a sngle verticd dignment
and cabled from the rear. The cabinet accommodates four shdlf levels of which the top three may
house any shelf type except power. The lower levd shdf is reserved for an optiona 48V rectifier
and associated power monitor. The cabinet conforms to EM1 specifications and has the following
dimensons

Height « 72.00 inches

Width = 28.44 inches

Depth  « 33.25 inches
A fully loaded cabinet weighs gpproximately 780 Ibs.

A cabinet expanson kit is avalable for multiple Packet Trangport Cabinet ingdlaions and provides
al the necessary hardware for joining the cabinet together.

5-6 (8/88)



(1/88)

|‘ 28.5 in. ;
(813 mm)
A
Cabinet
Number
. ;%8"]' ) Door Lock
, mm

FIGURE 5-4: MERIDIAN SL-1 PACKET TRANSPORT CABINET
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A smaller Packet Trangport Cabinet (PTE-S) may be used for standaone Meridian LANSTAR
applications, supporting up to 112 connections. The PTE-S is packaged in an attractive cabinet
(Figure 5-5) suitable for inddlation in an office, computer room, or switch room environment. The

cabingt has the following dimensons

Heght - 29.5 inches
Width - 23.3 inches
Depth - 25.5 inches

PTE-S Cabinet
(front view without front door)

23.3 inches e
[ (592 mm)
Digital
T shelf
29.5
inches
(749 mm)
-] ©
\i T A
Air intak Blffl A bl -2"‘
ir intake Baffle Assembly ‘/:_,C_E
In. ~~
g3

FIGURE 5-5: MERIDIAN SL-1 PTE-S CABINET
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Centralized Power Cabinet

Power for both Meridian SL-1XN and XT is centrdized in a cabinet (Figure 5-6) measuring 72
inches high, 51 inches wide and 20 inches degp. The cabinet is arranged for front access to
associated rectifiers, control and fuse panels, and comprises a tubular sted framework enclosed by
sheet metd covers. It conforms to FCC regulations and weighs approximately 1300 |bs when fully
equipped with four rectifiers.

v

AV
] \\ B |
System  Voltmeter \\: \‘ ° ° °
[ ] HH 0o00000oo0on
CIN o 3 000000000000
[ [ [}
\ /
. . o| -48V Distribution Fuses |.
°l  Rectifier Alarm Fuses |° ° °
oJ andAlarm LEDs : . .
° ° ° o
° ° ° o
: : : :
° ° ° °
° ° ° o
° ° | Rectifier | ® °
. ° | Circuit | 2 .
° o | Breakers | ¢ .
° o /-—\ o °
° ._' o
° ° ° o
AC Input Breaker o . = l l l l . =
. i 1
-48V Monitor LED’ o

FIGURE 5-6: MERIDIAN SL-1XN/XT CENTRALIZED POWER CABINET
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Shelves

Common and Peripheral Equipment
Meridian SL-1

Except for Meidian SL-1S and ST, equipment shelves are of metd condruction and are
screw-mounted to the cabinet frame structure. The shelves accommodate the CE, PE, and power
circuit cards required for sysem control, switching, and interfacing. Inter-shelf connections are
made via backplanes except when circuit card faceplates are equipped with connectors. A typica
equipment shelf is shown in Figure 5-7. The sheves are arranged for 19 inch rack mounting with
PE shdves measuring 15.75 inches high and al other shelves 14 inches high. The cantilever
mounting design permits CE and PE to be located back-to-back in the equipment cabinet.

Meridian SL-1S

Shelves are of metd condruction and are an integrd part of the equipment cabinet. Three modules,

each measuring 14.5 inches high, accommodate two equipment shelves in a horizonta plane for
front access. the bottom module contains CE, magnetic tape unit, power digtribution unit, and

rectifier; the middle module contains PE and power control units, and the top module contains a
second PE shelf and space for an optiona CE or PE shelf.

Meridian SL-1ST

As with the S system, the shelves are of a metd congruction and are an integrd part of the base
cabinet. The dngletier accommodates the common equipment, power equipment, disk drive unit,
and a peripheral equipment capability for 10 PE cards plus associated PE buffer. One or two tiers

can be added to expand the single-tier to a double or triple-tier cabinet. Each additiona shelf
accommodates two backplanes, each capable of housing 8 PE cards, a PE buffer, and a power
converter. Alternate arrangements permit the use of a backplane to support up to 4 DTI cards or the

cgpability to accommodate the Remote Peripherd Equipment (RPE) interface cards.

Meridian SL-1RT

The RT requires three tiers to be functiond compared to the ST's gngle tier. The additiona two
tiers are needed to house the dua common equipment. The RT is expanded by adding the same
tiers designed for ST expansons.

Packet Transport

Shelves are screw-mounted in the Packet Transport Cabinet and house the appropriate circuit cards
and components for system operation and interface.

(i) Digtd Shelves can be located in any of the top three shelf postions (levels O-2) of the
cabinet. When fully loaded, the Digitd Shdf weghs gpproximady 56 Ibs and has the
folowing dimensons

Heght - 14 inches
Width - 25.6 inches
Depth - 17.3 inches

A gngle digital shef can be accommodated in the smdler PTE-S cabinet.

(8/88) 5-11



(i)  Disk/Tape Shef houses one or two Disks and one Tape Unit for the Packet Transport. The
shef has its own fusng and power control circuitry and is located is Cabinet Leve 2.
Provisoning is dependent upon mass storage requirements and a fully load Disk/Tepe Shelf
weighs approximately 96 Ibs and has the following dimensons.

Height - 14 inches
Width - 25.6 inches
Depth - 219 inches

FIGURE 5-7: TYPICAL EQUIPMENT SHELF
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Circuit Cards
Common and Peripheral Equipment

Various types of circuit cards are used in the Meridian SL-1. The CE circuit packs are double-sided
printed circuit boards with two 60-contact connectors. The PE circuit packs are double-sided
printed circuit boards with a single 80-contact connector. Power cards vary according to their usage
and location. Some circuit cards are keyed so that they can be mounted only in the appropriate shelf
dots (See Figure 5-8 for typicd circuit cards).

All circuit cards are manufactured from fiberglass and have a faceplate labeled with the circuit card
number and abbreviated name. Located a the top and bottom of each faceplate are locking devices
which keep the cards in i:)os'tion, ensuring that good contact is made between the edge connectors
and backplane jacks. Also located on the faceplate of some circuit cards are indicating Light
Emitting Diodes (LEDs), and switches to enable or disable the card and cable connectors.

Packet Transport

Packet Transport circuit cards measure 125 inches by 15 inches by 0.875 inches and weigh
goproximately 21bs. Power unit cards measure 12.5 inches by 15 inches by 2.625 inches and weigh
goproximately 9 Ibs. All cards located in the Digitd Shdf contain a faceplate, locking devices, and
are keyed to prevent insertion into an erroneous shef position.

b e
.
=
'-\_ K
o

-

60-Contact
Edge Connectors

JIx,

1T

80-Contact
E£dge Connector

T

Sy
(o

FIGURE 5-8 TYPICAL CIRCUIT CARDS
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MERIDIAN SL-IS

The Meridian SL-1 S provides the opportunity to deliver advanced communication capabilities to the
gndl busness sygem. Meridian SL-IS typicdly addresses the 32-140 line range, but with the
comprehensve festure complement of a much larger sysem. The compact Sze and hardware
packaging permits Meridian SL-IS to be configured in a single, stand-alone cabinet that is desgned

aesheticdly for the office environment. It is compatible to both the XI 1 and X37 Software
Generics for use in the business and hote / motd environment respectively.

Hardware

The Meridian SL- 1 S cabinet (Figure 5-9) measures 56 inches high, 32 inches wide, and 16 inches
deep and derives its power from a 115/230 VAC, 50/60 Hz commercial source. The base, top,
front and back panels are made of plagtic, surrounding a meta frame.

Designated QCA60, the cabinet (Figure 5-10) has built-in equipment shelves designed for front
access including: a QPC503 CE shdf; a QPC502 Power Converter Shelf; two lo-dot QPC500 PE
shelves, and a QMMA43 disk unit. An optiond equipment shef with eight card postions can be
equipped to accommodate ether additiond PE or SDI cards. The centrd control congsts of a sngle
card CPU dong with a memory subsystem that provides automatic error detection and correction
capabilities. The CPU (QPC425) is a amplified verson of the microprocessor technology formerly
introduced on the SL-1XL svstem. and incorporates an SDI port and ROM daughter board to take
full advantage of gpace savings on ‘the CE shdf.

OPTION OPTION
PE SHELF SHELF SHELF PE
ADDITIONAL] CE or PE
PE or CE
EE%

PE SHELF

TERM-| 48V
DISTRI-

UNIT
SHELF [BUTION BLock | FIER

FRONT VIEW REAR VIEW

FIGURE 5-9: MERIDIAN SL- S EQUIPMENT CABINET
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The maximum addresssble memory range of 256K is provided by a single memory module
(QPC674).

The network architecture utilizes a path search dgorithm that sdects time dots, or channds, in
available pairs to complete a connection. This arrangement was introduced with the first ever SL-1
system and is more than adequate for smal system agpplications.

Two multiplexed network loops on a single card (QPC376) provide a high traffic carrying capability
to serve the peripherd equipment. Each loop terminates directly to an associated peripherd buffer
(QPC464) located on the PE shef. A tone and digit switch (QPC251) and a conference card
(QPC362) provide the service circuits on the network bus.

Each PE shdf accommodates up to ten peripheral cards and provison of the PE optiond shef
(QPC501) provides a maximum capecity of 28 PE card postions. Should the need arise to
terminate the PE optiona shelf to its own network loop, then a second network card can be added
on the GE shdf. Such an arrangement permits up to three SDI ports - one located on the CPU and
two ports on a QPC139 interface card. Alternatively, the optiond PE shef may be interconnected
to a standard PE shdlf via a multiplexed loop cable so that additiond SDI or conference ports are
avalable to the system

N R ok T )
o N O go
KW ol Ve
RN AOTO
O W= Ao

w B~ O go
ANWAOANLO
ANNWAOATO
= ATo
VAW AORLO
RN Yol -Ye)

MEM | cPU | MiIsc | MSI | SDI | PER |DUAL.}JDUAL | TDS | CONF'| 5/12V
ERRC SIG § NET | NET NET [CONV

ap | wp | ar | @p
8/9) |10/11) | 12/13) | 14/15)

1 2 3 4 5 6 7 8 9 10 11

Note: Slot 10 is occupied by QPC215 SBE if remote CE shelf is equipped.

FIGURE 5| 1. MERIDIAN SL-1S QPC503 CE SHELF
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If the CE optiond shelf is equipped in lieu of expanding the PE, additiond SDI cards only can be
accommodated. In this case, QPC215 bus extender cards, located one on each shef, provide a
cable termination to connect the standard and optiona CE shelves together.

Q Q Q Q Q
P P P P P
C C C C C
1 1 1 1 2
3 3 3 3 1
9 9 9 9 5
SDI | SDI )| SDI | sBE
Spare | Spare Spare | Spare Spare Spare

FIGURE 5-12: OPTIONAL CE SHELF

Software

Software Generic 711 Release 4 or later supports business gpplications of the Meridian SL-18.

Subject to memory availability, dl the features available to the powerful Meridian SL-1XT may be
utilized on Meidian SL-1S with the exception, for both practicad and economica reasons, of the
falowing:

OPTION GROUP MNEMONIC DESCRIPTION

15 RPE Remote Peripherd Equipment

31 MINICDR Mini Cdl Detailed Recording

50, 51 ACD D Automatic Cdl Didribution
(Package D-Auxiliary Processor)

75 PBXI Digitd Trunk/Computer to PBX
Interface

77 CSL Packet Transport Application

Since 711 Reease 4 supports the double densty packaging concept introduced with PE
enhancements, provisoning of the higher dengty four port trunk cards (711 Release 5 or later)
permits an increese in terminatiion cagpability on the Meridian SL-1S. Further, Software Generic
711 Release 7 or later supports the provison of the Meridian SL-1 family of digital telephones. In
al cases, however, the governing factor is the maximum available capacity of 28 PE card positions.
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MERIDIAN SL-1MS

I ntroduction

Incorporation of Common and Peripherd Equipment enhancements to the highly successful SL-1M
system resulted in the introduction of Meridian SL-IMS. The later is a sngle CPU sysem

positioned to address the requirements of a digitd communications system serving typicaly 80 to
400 lines.

A sngle CE/PE cabinet, QCA109, takes advantage of efficient hardware packaging to accommodate
the mgority of Meridian SL-1MS applications. The cabinet (Figure 5-13) utilizes the concept of
back-to-back shelf mounting arranged for front and rear access to optimize space savings.

POWER PE PE POWER
CONTROL SHELF SHELFE CONTROL
SHELF SHELF
DISK PE PE PE
SHELF SHELF SHELF SHELF

EEXPN
S! SHELF SHELF
48v PE PE 48V
RECTIFIER| SHEL F SHELF RECTIFIER
Front View Rear View
QCA109 CE/PE Cabinet
POWER POWER
CONTROL PE PE CONTROL
SHELF SHELF SHELF SHELF
PE PE PE PE
SHELF SHELF SHELF SHELF
t +
PE PE PE PE
SHELF SHELF SHELF SHELP
48V PE PE a8V
RECTIFIER SHELF SHELF RECTIFIES!
Front View Rear View

QCA74 PE Expansion Cabinet

FIGURE 5-13: MERIDIAN SL-IMS EQUIPMENT CABINETS
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Features and Benefits

Among the features and capabilities of the Meridian SL-1MS are:

1.

A sngle card CPU (QPC425), which:

- combines the functions of the ALU, sequencer, ROM, and one SDI port
formerly provided on discrete cards in the SL- 1M.

- contains a daughter board to provide 8K ROM.

- improves red time capacity over its previous
equivalent CPU by over 50%.

A random access memory module, packaged on a single 256K circuit card,
which:

- replaces the previous memory controller card and an equivaent number of
64K memory modules used on SL-1M.

- provides single bit error correction and double bit error detection for an
Increase in sysem avallability.

A capability of supporting double densty peripheral cards such as the 8 port
SL-1 and 500/2500 line cards introduced with Software Generic 7 11 Release 4,
and the 4 port CO and DID trunk and 8 port message waiting line cards
introduced with Generic 711 Release 5.

A capability of supporting the gpplication of digita tedephones through the
utilization of the Integrated Services Digitd Line Card (ISDLC) located on the
peripheral shelf when Generic 7 11 Release 7 or later is incorporated.

The introduction of Digitd Trunk Interface (DTI) for those sysems running on
Generic 7 11 Release 8 or later.

These deveopments resulted in a number of sgnificant benefits over the previous SL-1M:

L.

5-20

Increased memory addressing capability

The automatic error correction and detection cgpability eiminates the need for
SMART-Single Memory Automatic Recovery Technique. The 16K memory
gore formerly associated with SMART is alocated instead to Unprotected Data
Store to double its capability to a maximum addressable range of 32K. In
addition, another memory page, partitioned to add 32K to Protected Data and
32K to Program Store, is incorporated in Meridian SL-1MS. The net effect is to
remove what was previoudy the prime limiting factor associated with SL-1M

capacity.
Greater cabinet capacity

The combination of the CE/PE enhancements results in a much greater cabinet
capacity. The CPU, memory, and network is packaged on a single shelf instead
of the back-to-back CE shelf arrangement utilized on SL-1M. With the capability
of the double densty PE enhancements, associated PE shelves each provide a
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maximum of 80 terminations as opposed to the previous 40. Although expanson
capability exigs for both CE (by an expanson shelf) and PE (by an expanson
cabinet), the initid cabinet can readily accommodate the recommended 400 line
capacity on the ten (10) shelves available. This results in a cabinet savings
compared to a Smilar configuration on SL-1M.

3. Enhanced performance

The more compact equipment packaging results in a lower power consumption
and higher rdiability.

4. Improved traffic handling capability

Unlike SL-1M, which paired back-to-back PE shelves to a network loop,
Meridian SL-1MS terminates each multiplexed loop directly to an individud PE
shef. This fadlitates high traffic applications such as ACD, where fewer PE
terminations contend for the avaladle thirty (30) time dots or channds. Such
applications on SL-1IM results in unusable rear shef space, often forcing the
addition of an expanson cabinet to obtain more individua network loop to PE
shelf connections. Meridian SL-1MS provides the flexibility of ether sngle or
paired PE shelves to a network loop to address varying traffic requirements.

Hardware

Figure 5-14 shows the front layout of the QCA109 CE/PE cabingt. Power for the system is
provided bfv uipment located in two shelf postions. The bottom left position contains a QRFS
48V Recti ieraz40 amp) that connects to a 117, 208, or 230 VAC commercia power source. A
cooling unit, QUDZ20, is located directly above it to disspate heat generated by the common
equipment. A filter unit prevents dust from contaminating the circuit cards. The top left postion
contains a QSP43 Power Control Shelf which accommodates the system voltage converter and
regulator cards.

The QMM38 Mass Storage Unit replaces the QSD33 magnetic tgpe shelf previoudy utilized on the
gsysem. It accommodates two 5.25" floppy diskettes, an optiond 10 MByte Winchester Drive
(QMT103) and a Power Converter (QPC585). Software Generic 711 Release 8 is required to
support the use of disk drives which provide sgnificant benefits in terms of reiability and the
adminigration of maintenance routines.

The QSP39 CE shef accommodates the single cad CPU (QPC425), miscdlaneous cad
(QPC41),and interface (QPC584) to the mass dtorage unit. Random Access Memory, with
automatic error detection and correction cgpabilities may be configured to capacity through the use
of a sngle module (QPC674).

The network bus provides the capability for typicdly twelve network loops (6 - QPC376 dud
network cards), one TDS (QPC197, QPC251, or QPC609) and one conference circuit (QPC362).
The Periphera Signding card (QPCA43) controls the signaling between the CPU and PE via the
network.

An SDI port, capable of supporting speeds of 300, 600, 1200 or 1800 baud, is located on the
faceplate of the QPC425 CPU. Additiona ports can be provided by the insertion of QPC139 Dua
SDI cards in avalable shelf space of the network bus. Otherwise an expanson CE shef, mounted
at the rear, can be ingalled. It should be noted that only additiona SDI cards may be located on the
CE expanson shdf which may not be used to expand the network bus. In fact, the provision of the

(1/88) 5-21



(448"

(88/

MHIA LNOYA - LANIEVO 601VO0 SIWI-TS NVIAIAN +1-S T9NDIA

QSP39 QMM38 MSU QSP43 PWR CTL
QPC43 PS ope
QPC376 NET LP 0,1 82 30V CONV
QPC376 NET LP 2.3
QPC376 NET LP 4,5 QPC82 30V CONV
QPC376 NET LP 6,7 QPC585 QmMT104
QPC376 NET LP 8,9 QPC80 10V CONV
QPC376 NET LP 10,11
QPC362 CONF QPC80 10V CONV
QMT104
QPC197 TDS
QPCa3 PS QPAAZ2 QPC163 48V REG
QPC584 MS|
QPC41 MISC QMT102 QPC163 48V REG
qQpcazs | | QPcCase QMT103
QPC674 256K MEM QPC187 RING GEN
QPC190 5/12V CONV QPC84 PWR MON
apc QPC QPC Qprc
apc Qpc QpPC apC
QPc QPC QPC arc
QPC QPC Qpc QPC
QPC QPC apPc QpPC
QPC659 PER BUFF QPC659 PER BUFF QPC659 PER BUFF QPC659 PER BUFF
QPC QPc apPc QpPC
@pC QPC arc QPC
apPc apPc QPC Qrec
apc QPC QpPc aprc
QpPC QPC QPC Qrc
QSD65 QSD65 QSD65 QSDé65




expanson shelf reduces the network capability by one card position since a QPC215 Extender card
is required in each CE shdf for interconnection between the two. A second QUD20 cooling unit is
adso required when equipping the CE expanson shdf dong with a QPC190 5/12V Power
Converter.

The remaining cabinet space is taken up by PE shdves. A universa PE shdf (QSD64) replaces two
ealier versons, QSP35 Bight Hand mount and QSP36 Left Hand mount respectivey. A maximum
of ten PE shelves may be equipped in the QCA109 Cabinet, unless the CE expanson shdf is
equipped, in which case PE shdf capacity is reduced to nine.

Each PE shdf contains its own QPC464 Peripherd Buffer which terminates the network loop cable.

Figure 5-16 shows the rear layout of the CE/PE Cabinet. A fuse pand and circuit breskers are
incorporated in the back of the QSP43 Power Control Shelf. There are dso card postions for
additional power converters or an optiond QUAS Power Transfer Unit. Alternatively, the latter,
which is two card positions in width, can be located in any unused PE shdf locations.

A QBLI15 Battery Didribution Unit is used to interface to a -48V bettery gring in reserve power
inddlations.

Figure 5-49 provides a pictoriad view of the QCA74 PE Expanson Cabinet athough its provision
on the Meridian SL-1MS is extremely rare.

Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
P P P P P P P P P P P P P P P
C C C C C C C C C C C C o C C
4 3 3 3 3 3 3 3 2 4 5 4 4 6 1
3 7 7 7 7 7 7 6 5 3 8 1 2 7 9
6 6 6 6 6 6 2 1 4 5 4 0
PS(0) | WAL | DUAL | DUAL | DUAL | DUAL | DUAL [ CONE | TDS | PS(1) | MSI | MISC [ CPU | 256K 5/12V
NOTE | NET | NET | NET | NET | NET | NET NOTE MEM "ONV
(P | @P | P | @P | @pP | @P |LPi2 | LPi4
o/l 2/3) 4/5) 6/7) 8/9) | L0/11)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Note: Network packs in slots 2 to 5 are sewed by PSO.
Network packs in slots 6 to 9 are served by PSI1.
Slot 13 requires a QPC215 SBE when a second CE shelf is equipped.
Slot 15 is spare if slot 14 is equipped with a QPC674 pack.

FIGURE 5-15. MERIDIAN SL-IMS QSP39 CE SHELF
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FIGURE 5-16: MERIDIAN SL-1MS QCA109 CE/PE CABINET - REAR VIEW
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Softwar e

Meridian SL-1MS is supported by Generic 711 Release 4 and later for business applications.
Enhancements introduced with the subsequent software releases include:

Generic 7 11 Rdease 5 Double density PE Cards:
- C.O/EX/WATS Trunk (QPC450)
- DID Trunk (QPC499)
- MW Line (QPC494)
Computer to PBX Interface (QPC472)

Generic 7 11 Release 72 Quad dengty line-
- ISDLC (QPC578)
M2000 Series of Digitd Telephones
M3000 Touchphone

Generic 711 Rdease 8: Mass Storage Unit (QMM38)
Digita Trunk Interface (QPCA7 1/2)

Generic 7 11 Release 9 Quad density PE line
- 16 port 500/2500 (QPC594)
M2317 Digit Display Digitd Telephone

In addition, Generic 737 Release 3 or later is used in the Hote/Mote or Hospita/Clinic
environment. However, it should be noted that Generic 737 Release 4 supports the double density
packaging, introduced with the PE enhancement. For this reason, use of Meridian SL-1IMS with
737 Release 3 software is limited to the provison of sngle densty peripherd circuit cards.
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MERIDIANSL-1IN

Introduction

Compared to the earlier LE system, the Meridian SL-1N takes full advantage of later enhancement
programs in addressing the typica range of 100-1500 lines. The enhancements included both CPU
and memory, network, and peripherd equipment sub-sysems. Utilization of later technology
resulted in a subgtantid savings in system red edate.

The CPU followed the migration concept of being based upon that of the SL-1XL, but with a less
complicated architecture required for its sngle network group application. A single card, QPC424,
contains the equivaent circuitry of the ALU, Sequencer, and ROM, formdly provided on separate
cards.

The memory redesgn combined the memory controller and the equivdent of three 64K memory
modules on a single 192K card (QPC426). A depopulated version, QPC478 128K module, is aso
avalable to facilitate efficient provisoning of the hardware required for addressng the memory
capacity of 320K. The subsequent reduction in CPU and memory card count permits both
functions to be accommodated in a fully duplicated mode on a single CE shelf (QSP41).

Network enhancement positioned the Meridian SL-1N to address the requirements imposed by the
switching of integrated voice and data Remova of the previous timeslot maiching pair selection
dgorithm permits the sysem to be configured in a non-blocking mode. This is achieved by
assigning thirty (30) or less PE terminations to the network loop. Traffic handling is further
fecilitated by doubling the number of links on the network backplane. This results in the doubling
of network loops in the group from 16 to 32. The network card (QPC414), contains two network

loops to permit a single shelf to accommodate eight such cards on the network bus. Two network
shelves (QSD39 and QSD40) combine to form the network group. Provison of service circuits,
QPC197 (or QPC251) Tone and Digit Switch and QPC444 Conference, are to the detriment of the

32 loop per group capecity. Since each service card contains one circuit, its provison is a the
expense of two network loops.

The PE enhancements enabled the initial front and rear access cabinet, QCASS8, (Figure 5-17) to
combine both common and peripherd equipment packaging. Each PE shelf provides ten (10) card
pogitions to accommodate both single and double density PE cards. The PE shelf capacity of the
QCAS5S is determined by one of two system configurations:

i) Single CPU Haf Network Group provides one network shef (QSD39) and
permits nine (9) PE shelves (QSD64, QSP35, or QSP36) to be equipped.

ii) Dua CPU/Full Network Group provides two (2) network shelves (QSD39,
and QSD40) and permits eight (8) PE shelves (QSD64, QSP35, or QSP36) to
be equipped.

For today’'s business gpplications, the Meridian SL-1N is avalable only to support the single
CPU/Haf Network Group configuration. However, an expanson package (order code 148SL1-1)
permits indalled systems to be upgraded to the Dua CPU/Full Network Group capabilities.

Expansion beyond the PE capability of the QCA58 CE/PE Cabinet is achieved by providing a
QCA74 PE Cabinet (Figure 5-17).
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Features and Benefits

The Meridian SL- 1N offers a number of sgnificant benefits compared to its predecessor, SL- 1LE:
1.

Power is provisoned on a per cabinet bass as opposed to being distributed
between adjacent cabinets.

2. Traffic handling capability is doubled because of the incorporation of network

enhancements. As a result, Meridian SL-IN can address the magority of

applications formaly served by the SL-1VLE without the need and additiond
expense of a multi-group switching system.

3. Being an adaptation of the XL processor, the Meridian SL-IN CPU has more

red time cgpacity to address gpplications where short holding times are
predominant such as ACD Directory Assstance.

The sdection of individud time dots permits systems to be engineered to suit
specific  traffic  requirements. The flexibility of the network architecture
dlows the totd system, single or multiple network loops, to be configured in
a non-blocking mode. Both voice and data terminds can be segregeated to
their own network loops o that the traffic engineering needs of one does not
impose on the different requirements of the other.

Subsequent enhancements made available to Meridian SL-1N since its introduction incdlude:

Hardware

The front layout of the QCAS58 CE/PE Cabinet is shown in Figure 5-18. The bottom left position
contains a QRF8 48V Rectifier (40 Amp) which, aong with converter and regulator cards located in

additiond double dengty periPheral cards tha include 4-port CO Trunk,
4-port DID Trunk, 8-port MW line, and 2-port Digitone Recever.

Computer-to-PBX Interface (CPI) and Digitd Trunk Interface (DTI) which

replace the equivdent of 24 andog facllities with a sngle link of 24 digitd
channels.

Integrated Services Digitd Line Card (ISDLC) to support the Meridian
portfolio of digita telephones.

Automatic Trunk Maintenance (ATM) which provides a means of periodicaly
testing network resources.

Packet Transport to extend the circuit switch architecture to support Meridian
Mail and Meridian LANSTAR applications.

Mass Storage Unit replacing the previous Magnetic Tape Transport.

the capability to partition the PE shelf so that a network loop may terminate to
eech hdf to fadilitate high traffic applications.

support of the quad density 16 port 500/2500 line card.

the top left QSPA3 Control Shelf, provides the necessary power.
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The QSP41 CPU/Memory Shelf is eectrically isolated to provide complete redundancy of the circuit
cards located in each half. The CE packaging permitsdual CPU and a fully duplicated memory
bank to be accommodated on a single CE shelf. A QPC584 card is provisioned for each CPU to
provide an interface to the mass storage unit located on the disk shelf. The CPU consists of a single
QPC424 card used in conjunction with the QPC41 miscellaneous card. Memory is provided to its
full addressable capability of 320K by the combination of a QPC426 192K module and a QPC479
128K module, provisioned in duplicate in a fully redundant mode.

Q Q Q Q Q Q Q
P 2 S S S T O R B
C C C C C C C C C C C
1 2 4 4 4 4 2 4 4 5 1
9 1 2 7 7 2 1 2 1 8 9
0 3 6 9 9 6 3 4 4 0
5/12V CMA | 192K | 128K | 128K | 192K | CMA | cPU | miIsC | MSI | 5/12vV
CONV MEM | MEM | MEM | MEM (CONV
1 2 3 4 5 6 7 8 9 10 11 K 13 14 15

FIGURE 5-19: MERIDIAN SL-IN QSP41 CPU /MEMORY SHELF

A segmented bus extender, QPCA496, is equipped to connect the CPU bus from the shelf backplane

to the QSD40 Network Shelf 1 for full network group applications. The QSD39 Network Shelf O
isaways provided since it functions in both half and full network groups. Each network shelf
accommodates eight (8) cards on the network bus. As shown in Figure 5-20, the typical
configuration calls for provisoning 6-QPC414 Network cards (each 2 circuits), [-QPC197 (or

QPC251) TDS, and I-QPC444 Conference on each network shelf before expansion to the
multi-group system is necessary. A QPC441 Three-Port Extender provides faceplate connectors for
the interconnect cabling between shelves.

The QPC190 (or QPC691) 5/12V Converter provides power to each CE shelf and heat dissipation
is controlled by a QUD20 Cooling Unit. The remaining front and rear cabinet shelf spaceis
adlocated to QSD65 PE shelves. A QPC659 Dua Mode Peripheral Buffer associated with each PE

shelf terminates the assigned network loop (or loops) by means of the 18 pair multiplexed cable

connected to its faceplate connector.

Figure 5-21 shows alayout of the rear of the QCAS8 cabinet. When expansion beyond the PE
capability of the QCAS8 is required, the QCA74 PE Expansion Cabinet (Figure 5-49) is utilized.
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Softwar e

Generic 811 Release 4 and later is the business software that supports Meridian SL-1N.
Enhancements supported by the subsequent software releases include:

Generic 8 11 Release 5 Double density PE cards:
- C.O/FX/WATS Trunk (QPC450)
- DID Trunk (QPC449)
- MW Line (QPC494)
Computer to PBX Interface (QPC472)
Digital Trunk Interface (QPC47 1/2)

Generic 8 11 Release 7. Quad Density PE Line
- ISDLC (QPC578)
M2000 Series of Digital Telephones
M3000 Touchphone
Packet Transport

Generic 8 11 Release 8¢ Mass Storage Unit (QMM38)

Generic 811 Release 9:  Quad Density PE Line
- 16 port 500/2500 (QPC594)
M23 17 Digit Display Digital Telephone

It should be noted that Network Enhancement incorporated in Meridian SL-1N does not support the
X37 Hospitality Generic. For this reason, the SL-1LE system type is retained for use in typica
Hotel/Motel  applications. However, provision of Generic X37 Release 4 and later supports the
double density periphera card packaging of the PE enhancement program.
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FIGURE 5-21: MERIDIAN SL-IN QCA58 CABINET - REAR VIEW
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MERIDIAN SL-1XN

[ntroduction

Although now manufacture discontinued, an overview of the Meridian SL- 1XN is induded in this
section for reference purposes in support of the indaled base. Introduction of the Meridian
SL-1XN in 1984 ensured that the origind objective of providing a sysem that addressed
goplications up to 5000 lines was maintained. Product evolution, particularly in the area of
software development, provided enhanced festure cgpabilities which in turn impacted memory
resources. Recognition of the digitd PBX as a viable means for the control and connectivity of
office products meant that the switching network had to be capable of handling new and more
demanding traffic patterns. Network enhancement, along with memory expanson, provided a
sgnificant contribution to meeting these demands. Meridian SL-1XN provides more than twice the
traffic handling capability of the XL that it replaced. A doubling of network loops ensures the
avalability of twice as many time dots or channds for contention by an equivaent number of PE
terminations,

Features and Benefits

Meridian SL-1XN retains the cgpability of interconnecting up to five network groups It is the
availability of twice as many pahs between and within the network groups that results in an
extremey powerful switching matrix, consdering that any one PE device is capable of terminating
to any other. In addition, the XL requirement that consecutive channds in the loop be pared for
sdection is removed for XN by increesing the sze of the memory within the network card. The
system can be configured to meet any traffic requirement imposed by the different calling patterns of
the wide aray of diversant terminds that can be connected to the network. If necessary,
non-blocking configurations rangm%efrom 30 PE ports on an individua network loop up to 960 PE
ports within a network group can be readily prowded

In a virtudly non-blocking arrangement, non-blocking capability is provided within the network
group, but a finite probability of blocking between groups is dlowed.

The PE enhancement program provided substantid benefits to the Meridian SL-1XN. The system
footprint is greatly reduced adong with the per line power consumption. Besdes providing a
reduction in floor space requirements additiond cost benefits associated with distribution,
warehousing, and inventory is aso redized.

Each PE cabinet can accommodate up to fourteen periphera shelves, each capable of housing ten
sngle or double densty PE cards of any mix and type. This provides for complete flexibility in the
assgnment of the peripherad equipment to the switching network.

Hardware packaging provides up to three network groups in the initid CE cabinet. With twice as
many loops in a group, this provides more traffic cagpacity than the maximum two fully equipped
network cabinets of the XL. The net impact of reduced hardware is directly related to
Improvements in system rdiability. This, coupled with enhanced performance capabilities, results
in a reduction in maintenance actions and a w%sequent increase in sysem avallahility.

The enhancements previoudy highlighted for the Meridian SL- 1IN goply equdly to the XN system.

In addition, a memory expanson program supported by Software 9 11 Release 5, doubled the
system memory capability over that avalable when the product was first introduced.
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A Centrdized Power Cabinet may be used to provide a consolidated power source for system
operation. A reserve battery arrangement is used for noise filtering purposes and to maintain
system operdtion in the event of a commercid power failure. Alternatdy, customer-provided power
can be used via a Power Didribution Unit (QBL12) as interface to the Meridian SL-1 equipment.
Expansion beyond the capacity of the initial cabinets is provided by a combined Network/Periphera
Cabinet (QCA108) and/or additional PE Cabinets (QCA74).
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FIGURE 5-24 MERIDIAN SL-1XN - TYPICAL NETWORK SHELF

Four 1GS Cards are provided per Network Group (two per network shelf) to provide 32 links to its

associated network bus and 8 junctors to each other group. Two network shelves (QSD39 left and

QSD40 right) dways combine to form a Network Group. Each network shelf accommodates eight
(8) cards on its network bus. As shown in Figure 5-23, the typicd configuration cdls for 12 -

QPC414 Network Cards (each 2 circuits O/l through 10/1 1 and 16/17 through 26/27), 2 - QPC444

Conference, and 2 - QPC197 TDS before expansion to the next Network Group is required. Note
that the QPC444 and QPC197 are single densty cards and are provisoned a the expense of two

network loops (one QPC414) on the network bus. The Peripheral Signa Card (QPCA43) provides
the sgnding interface between the CPU and PE for each network shelf.

A fully redundant memory configuration is dways provided with the Meridian SL-1XN. The
amount of addressable memory is dependant on the associated software release. For Generic 9 11
Release 4, four QPC426 192K Memory Modules are provided for an addressable range of 384K in
a fully duplicated mode. This capability may be expanded to the maximum addressable range of
768K (12 pages) by adding additiona QPC426 modules when utilizing Generic 911 Release 5 or
later and associated hardware.

For additiond reliability, the CPU and its associated interface cards are provided in duplicate as a
dandard system offering. Each CPU is accommodated on its respective QSD17 Shelf located at the
top of the cabinet.
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The CPU condsts of a number of circuit cards that are equipped in a CE shdf, provisoned in
accordance with the appropriate release of Software Generic 9 11 as follows:

RELEASE 4 DESCRIPTION RELEASE 5
QSD17 CE SHELF QSD17C
QPAS7 FUNCTION BOARD QPC553
QPA58 INTERFACE BOARD QPC554
QPA59 MISCELLANEOUS QPC555
QPC443 CONTROL & TIMING QPC552
QPC213 CONTROL MEMORY QPC556

ARBITRATOR

A QPC268 Control Interface and Memory Card is utilized irrespective of the level of software.

Interface from each CPU to the Mass Storage Unit (or Magnetic Tape Unit) located on the QSD67
Disk Shelf (or QSP45 Tape Shelf) is provided by a QPC584 MSI card (or QPC33 TUI card). A
QPC411 Sysem Clock Generator provides master clock source and distribution functions. The
QPC215 Segmented Bus Extender connects each haf of the Network Group to the CPU bus via a
cable connection to the Intergroup Switch Card (QPC412). Each 1SG supports eight junctors, two

of which go to each other Network Group.

Q Q g Q Q Q Q Q Q Q Q Q
P P P P P P P P P P P
c c C C C C C C C C C C
5 5 5 5 2 2 2 2 2 2 4 1
5 5 5 5 6 1 1 1 1 1 1 9
2 3 4 5 8 5 5 5 5 5 1 0
CT | FN IF | MISC CIM MSI | SBE | SBE | SBE | SBE | SBE | SCG | 5/12V
JONV
12 3 4 5 6 9 10 P12 13 415

FIGURE 5-25: MERIDIAN SL-1XN QSD17 CPU SHELF
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FIGURE 5-26: QSP40 MEMORY SHELF

The rear of the QCA55 Cabinet accommodates two additional Network Groups as shown in Figure
5-27. A QPCA417 Junctor board provides a distribution point for the various cables that combine to
form the space switching paths between the network groups. Expanson beyond the three network
group capability of the QCAS55 Cabinet is accomplished by means of adding a QCA108 Cabinet.
The latter provides the capability of additionaly accommodating periphera equipment through the
provisoning of up to 10-QSD64 (or QSP35/36) PE shelves  Figures 5-28 and 5-29 show the
front and rear layout of the QCA108 Cabinet respectively. Note that Network Groups 3 and 4 are
equipped in a vertica dignment so that a single QUD15 Cooling Unit can be used to disspate the
heat generated by the common equipment in each group.

A PE Cabinet (QCA74) accommodates a maximum 14-QSD64 ( or QSP35/36) PE Shelves to meet
periphera expansgon requirements. Since power is centrdized, the shdf gspace typicaly
accomodated by the 48V Rectifier can instead be utilized for two PE Sheves mounted in a

back-to-back mode.
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Softwar e

The minimum software level required for the Meridian SL-1XN system is 911 Release 4. A
subsequent release (Release 5 or later) supports system memory expansion as follows:

SOFTWARE GENERIC 9 11 RELEASE 4 RELEASE 5
PROGRAM STORE 128K 448K
UNPROTECTED DATA 128K 128K
PROTECTED DATA 128K 192K

Other enhancements supported by the subsequent software releases include:

Generic 911 Release 5: Double density PE cards:
- C.O/EX/WATS Trunk (QPC450)
- DID Trunk (QPC449)
-« MW Line (QPC494)
Computer to PBX Interface (QPCA72)
Digital Trunk Interface (QPC47 1/2)

Generic 9 11 Release 7: Quad Density PE Line
- ISDLC (QPC578)
M2000 Series of Digital Telephones
M3000 Touchphone
Packet Transport

Generic 911 Release 8:  Mass Storage Unit (QMM38)
Generic 911 Release 90 Quad Density PE Line
- 16 port 500/2500 ( %PC594)r
M23 17 Digit Display Digita Telephone
Since the Network Enhancement incorporated in the Meridian SL-1XN does not support the X37

Hospitality Generic, the SL-1XL system type is retained for use in typical Hotel / Motel
applications.

5-44 (1/88)



MERIDIAN SL-INT

[ntroduction

The Meridian SL- INT builds upon the N system cgpahility through sgnificant enhancements of the

Common Equipment. The NT addresses a typicd range of 100- 1500 lines. The CE enhancements
incdlude new CPU, memory, and storage sub-systems. The incorporation of these enhancements
yidds an increase in system capacity within these areas and support for al optiona festure groups
in a dngle sysem. The NT incorporates the same powerful processor as that used on the much
larger XT system to essentidly quadruple the cal processng capability compared to the N system.
In addition, random-access memory (768K words on a single circuit card) makes storage capacity
of the NT equivdent to that of the XN. The use of floppy disks provides more fixed storage,

improves reliability, increases operating speed, and makes software upgrades more convenient to

implement.

Features and Benefits

Generic 1111 Release 8 is the base software required to support the business applications of
Meridian SL-INT. The Common Equipment enhancement offers sgnificant benefits in terms of
sysem configuration and performance:

. Increased Capacity

The new components have a dramatic impact upon the cagpacity of the system dements
in which they function. So much so that their capabilities are far in excess of present
Meridian SL-1 requirements, thereby postioning the product today to support the
many enhancements planned for the future.

Central Processing Unit

Compared to the existing XN CPU, the new processor can process fifty percent more
busy hour cals due to its increased word Sze and faster memory access time. This
improvement in red time capacity is especidly important in gpplications such as
Automatic Cdl Didribution (ACD), where cdls often have short holding times and are
congantly being set up. And, since the XT processor is used in its entirety on the
Meridian SL-INT, the same powerful cal processng benefits gpply equaly to the
angle-network group system.

. Random-Access Memory

Utilization of 256K dynamic RAM chips enables much denser memory packaging on a
per cad bass which in turn results in a sgnificant increase in sysem memory. For
example, the NT, usng a dngle 768K memory card, provides an increase of 140
percent in memory capacity compared to the Meridian SL-1IN. Thus, the NT memory
capacity (768K words) is equivaent to the previoudy avalable XN sysem used in
much larger busness organizations.

J Mass Storage
Implementation of disk Storage as a replacement for magnetic tape provides an increase

in fixed storage capability. The dud floppy diskettes - a standard offering on both NT
and XT sysems - yidd an increase of gpproximatey 75 percent compared to the
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dorage capacity of the longest available magnetic tape previoudy employed on the
Meridian SL-1XN. Incorporation of the optiona 10 Mbyte Winchester Hard Disk
expands this differentid to 600 percent.

. Full Feature Support

Meridian SL-1 software offers a large set of avalable festures - many more than any
one customer would typicdly utilize. The fact that new features are continudly added
each year means that memory and storage hardware must expand to support the sheer
sze of the sysem software. The new memory and storage components of the NT can
readily accommodate the full complement of today’'s X 11 Software Generic and
provides built-in capability to support a far greater number of festures and services.

. Improved Reliability

The slandard configuration of the NT ensures that the high rdiability one associates
with Meridian SL-1 is retained. Dud central processors and a fully redundant memory
bank, aong with the replication of other key operating elements, are part and parcel of
each NT sysem. The reduction in components results in more dense equipment
packaging, which in turn improves rdiability and reduces the amount of maintenance
activity. With respect to the mass storage system, both hard disk and floppy diskettes
have better rdiability parameters than the magnetic tape transport. When the optiond
hard disk is ingaled, then the floppy diskettes serve as a back-up. And since the full
10 Mbyte dorage capacity of the hard disk cannot be fully utilized, the software
duplicates the storage in two 5 Mbyte segments for additiona redundancy.

Less Installation and Maintenance

The reduction in card count and utilization of faster ate of the art components reduces
the time associated with system inddlation and maintenance activities Sydoads,
overlay access, and data dump procedures utilized with the disk storage sub-system
are accomplished much quicker than those associated with magnetic tape. Maintenance
displays on both the processor and mass storage interface cards are used to facilitate
sysem adminigration.

. Flexible Memory Segmentation

The new software design provides the ability to address up to 16 M words of data
while maintaining compatibility of data dructures across system types. By increasng
the address range of the software pointers, the 64K page boundaries that are inherent
on exiding sysems are diminated on the NT. This permits memory to be flexibly
dlocated on a contiguous bass up to the capecity of the physcad memory card
equipped. The design dso has a dramdtic effect on the number of cal regigters that
may be assigned. Under the new memory scheme, the quantity cal regisers are
unlimited.

. Commonality of Components

All hardware dements of the CE Enhancement Program are common to both NT and
XT sysems and may be fredy interchanged. This capability affords key benefits in
terms of spares planning, adminigtration, and maintenance. In addition, the mgor
common equipment components - CPU, memory, network and disk storage - are
retained in the expangon from the NT to the XT system.
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’ Backwards Compatibility

As is the cusom with al Meridian SL- 1 enhancements, the capabilities introduced on
the NT sysem are backwards compatible to the indaled base. This means tha
cusomers can keep pace with a dynamic environment and increase the functiondity of
their busness communications without the trauma associated with a new system
indalation. Upgrading an exiging Meridian SL- 1 to NT is completely trangparent to
the user with no change in teephone or termind operation. Furthermore, the
portability of floppy diskettes readily facilitates software updates. And, since the
software is designed to run on exiging and new CPU, upgrade implementation is
effected in a smooth and expedient manner.

. System  Enhancements

Further system enhancements incorporated after the initid introduction of the system
include:

A Peripherd Equipment shef (QSD65) that may be partitioned in
two fivecard dot increments. An associated dua-loop buffer
(QPC659) supports a connection from each haf of the PE shelf to an
individua network loop. This is extremdy beneficd in high traffic
gpplications since less periphera devices may contend for the thirty
avalable network timedots without the need to desgnae unusable
shdf goace to otherwise accomplish this Complete flexibility
is maintained since the PE shelf can be allocated
sngularly to a network loop or ese daisy-chained to another PE shelf
for low traffic gpplications. For the later configuration, quad
densty PE cards (for example ISDLC) cannot be used since a
maximum of 160 PE terminations are supported by the network loop.

A 2-port digitone receiver (QPC710), packaged as a daughterboard
mounted on the dua loop buffer, frees up a PE shdf dot to
accommodate other PE cards whenever the QPC659 buffer is
operated in the dua loop mode.

A 16-port quad density 500/2500 line card (QPC594) supported by
Software Generic 1111 Release 9.

M2317 Digit Display Digitd Telephone supported by software
Generic 1111 Release 9.

HARDWARE
. Equipment  Cabinets

The Meidian SL-INT CE/PE equipment cabinet (QCASS8) is identicd to that used on the

N system and combines both Common and Peripheral Equipment. Front
and rear access to the cabinet permits eight periphera shelves to be ingdled aong with

the associated Common Equipment. Each peripherd shelf houses 10 peripherd interface
cards of any type such as trunk cards, line cards, or data line cards. Expanson beyond

the PE capability of the QCAS8 Cabinet is achieved by providing the QCA74 PE

expanson cabinet. (Figure 5-30)
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FIGURE 5-30: MERIDIAN SL-INT EQUIPMENT CABINETS
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Common Equipment Shelf

The Meidian SL-INT utlizes a new Common Equipment shdf that is dectricdly
isolated to provide complete redundancy of the circuit cards located in each hdf. The
shelf, designated QSD60 (Figure 5-31), accommodates two CPUs and 768K duplicate

. The new processor condsts of two cards (QPC579 and QPC580) that are
adways provided in duplicate as a gandard dua CPU configuration. The new memory
card (QPC583) provides 768K words (24 bits plus parity), usng 256K RAM chips.
The memory is fully duplicated and is erxibI%/ dlocated to any of the sytem daa
sores on an as-heeded basis. This means that the Program Store, Protected Data
Store, Unprotected Data Store, and Cdl Regisers have no specific size limitations
(subject to the overdl memory available). An interface card (QPC584) provides cable
connectivity from each CPU to the Mass Storage Sub-Sysem and includes a LED
digplay to faclitate adminigtration and maintenance functions. The CMA (QPC581)
controls access from each CPU to each redundant memory bank.

A bus extender (QPC496) connects Network Shelf 1 to the CPU bus for the full
network group arangement used with the dud processor configuration. A 5/12V
converter (QPC691), located at each end of the shef provides power for the circuit
cards.
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FIGURE 5-31: MERIDIAN SL-INT CE SHELF
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Disk Drive Shef

The Meridian SL-INT dso utilizes a new Disk Drive Shdf (QSD67), replacing the
Tape Shelf of the N system. The Disk Drive Shelf houses a Mass Storage
Unit (Figure 5-32) which accommodates two 5.25" floppy disk drives (QMT104), an
optiond hdf-height Winchester drive (QMT103), and a Power Converter (QPC585).
Software Generic X11 Release 8 is required to support the use of disk drives. Each
disk drive is plug-socketed for easy inddlaion and removad. If a had disk drive is
used, the hard drive acts as the firs backup for system reloading; the floppy drives
load automatically if the hard drive fails. As with the N sysem, the data dump
program is used to back up the current customer data.
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Network

The circuit-switched digitd network capability of the Meridian SL-IN (1 Network
Group; 32 Network loops per group) is retaned in its entirety for the NT system.
Two shelves (QSD39 on the left 9de and QSD40 on the right Sde) conditute the
dngle network group. A typicd network shef layout is shown in Fgure 5-33. The
network card (QPCA414) contains two network loops and, typicadly, dx such cards
may be indaled in each network shelf. The network loop provides 32 time dots, each
operating a 64 kbps for a tota of 2.048 Mbps per network loop. Thirty of the time
dots cary traffic (eg. voice or data); one is used for dgnding, and the other is spare.
The network desgn uses an dgorithm that sdects avalable time dots on an individud
bass. Thus nonblocking cepability may be achieved by assgning thity or less
peripheral devices to the associated network loop. The distributed network
architecture dlows complete flexibility in providing non-blocking on a loop, cad,
shdf, or system bass.

Tone generation and conferencing are handled digitaly and the associated circuit cards
occupy a network card podstion. The tone and digit switch (QPC197, QPC251, or
QPC609) supplies call progress tones and cadences and each conference card
(QPC444) provides thirty channels for use in multiple connections. A peripheral
sgnaing cad (QPC43) provides a sgnding inteface to the CPU and a three port
extender (QPC441) provides faceplate connections for the interconnect cabling
between equipment shelves. Circuit cads tha may be optiondly dlocated on the
network shdf include the Serid Daa Inteface (QPC139), Digitd Trunk Interface
(DTI) and associated Clock Controller (QPC471), and Computer to PBX Interface
(CPI). The same type of circuit card (QPCA472) is used for both DTI and CPl and
occupies two dot postions on the shelf.
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Cabinet Layout

The front layout of the QCAS58 CE/PE Cabinet is shown in Figure 5-34. The bottom
left postion contains a QRF8 48V Rectifier (40 Amp) which, dong with converter and
regulator cards located in the top left QSP43 Control Shef, provides the necessary
power. Heat disspation is controlled by a QUD20 Cooling Unit located beneath each
network shef (QSD39/40). The CPU/Memory Shelf (QSD60) and Disk Drive Shelf
(QSD67) form the bass for the Common Equipment enhancements and differentiate
the NT from the N sysem. The remaning front and rear cabinet shelf space may be
dlocated to a maximum of eght peripherd equipment shdves A QPC659 Dud Loop
Peripherd Buffer associated with each PE shef terminates the assgned network loop
(or loops) by means of the 18 par multiplexed cable connected to its faceplate
connector.

Figure 5-35 shows a layout of the rear of the QCAS58 cabinet. When expansion
beyond the PE capability of the QCASS is required, the QCA74 PE Expanson cabinet
is utilized.

Softwar e

Generic 1111 Release 8 or later support, supports the business applications of Meridian SL- INT.
The full range of Meridian SL-1 features and services is supported including the use of the Meridian
portfolio of digital telephones, Meridian Mail, and Meridian LANSTAR. Generic 1111 Release 9
provides higher density peripherd packaging with the introduction of the 16 port 500/2500 line
card. Since network enhancement is an inherent feature of Meridian SL-INT, then X37, the
Hospitdity software generic, is not compatible Thus, the LE system is used for Hote/Mote
applications.
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FIGURE 5-34: MERIDIAN SL- INT QCA58 CABINET - FRONT VIEW

(1/88)



128

(88/1)

MHIA VY - LANIIYD 8SVO0O INI-IS NVIANIW :§¢-¢ HINOIA

QSD65 QSD65 QSD65 QSD65
QPC QPC QrPC QPC
QPC QPC QPC QPC
QPC QPC QPC QPC
QPC QpPC QPC QPC
QPC QPC QPC QPC
QPC659 PER BUFF QPC659 PER BUFF QPC659 PER BUFF QPC659 PER BUFF
QpPc QPC QPC QPC
QPC QPC QPC QPC
QPC QPC QPC QpcC
QPC QPC QPC QpPC
QPC QPC QPC QPC
00 Ooog oooo o0
QPC QPC
QPC QPC
QPC QPC —
QPC QPC
QPC QPC

QPC659 PER BUFF

QPC659 PER BUFF

QPC

QPC

arc QPC 1
D D QPC QPC
QpPC QPC QPC80 10V CONV
aPC apPc QPC82 30V CONV
QRF8 QSD65 QSD65 QSP43
PWR CTL




MERIDIAN SL-1XT

Introduction

The Meridian SL-1XT extends the XN sysem capability through dgnificant enhancements of the
Common Equipment. The XT supports a maximum sSze of 5000 voice lines, 2000 data lines,
1000 trunks, and 500 ACD agents. The CE enhancements include new CPU, memory, and storage
sub-systems. The incorportation of these enhancements yields an increase in system capacity within
these areas and support for al optiond feature groups in a sngle sysem. The new CPU provides
the Meridian SL-1XT with fifty percent more red time cgpacity than the XN. In addition, the
random-access memory (768K words on each of three circuit cards) triples the read/write storage
capacity compared to that of the XN. The use of floppy disks provides more fixed storage,
improves reliability, increases operating speed, and makes software upgrades more convenient to
ingdl. Incorporation of the optiond 10 Mbyte hard disk adds further to rdiability and storage
capacity.

Features and Benefits

Generic 1211 Release 8 is the base software required to support the business gpplications of
Meridian SL-1XT. The Common Equipment enhancement offers dgnificant bendfits in terms of
sysem configuration and performance:

. Increased Capacity

The new components have a dramatic impact upon the capecity of the system
dements in which they function. So much o that their capabilities are far in excess
of present Meridian SL-1 requirements, thereby postioning the product today to
support the many enhancements planned for the future.

. Central Processing Unit

Compared to the existing XN CPU, the new processor can process fifty percent
more busy hour cadls due to its increased word Sze and faster memory access time.

This improvement in red time capacity is especidly important in gpplications such as
Automatic Cdl Didribution (ACD), where cdls often have short holding times and
are congantly being set up.

. Random-Access Memory

Utilization of 256K dynamic RAM chips enables much denser memory packaging
on a per cad bags, which in turn results in a sgnificant increase in system memory.
The XT - udsing three 768K memory cards - yields 200 percent more memory than
the XN system. Whereas the NT memory capacity is equivdent to the XN (768K
words), the XT system triples it (2304K words).

. Mass Storage
Implementation of disk storage as a replacement for magnetic tape provides an
increase in fixed dorage capability. The dud floppy diskettes - a standard offering

on both NT and XT sysems - yidd an increase of gpproximatey 75 percent
compared to the storage capacity of the longest avallable magnetic tepe previoudy
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employed on the Meridian SL-1XN. Incorporation of the optiond 10 Mbyte
Winchester Hard Disk expands this differentiad to 600 percent.

. Full Feature Support

Meridian SL-1 software offers a large set of available festures - rnany more than

one customer would typicdly utilizee The fact that new fesatures are continualy
added each year means that memory and storage hardware must expand to support
the sheer sze of the system software. The new memory and storage components of
the XT can readily accommodate the full complement of today’'s XI 1 Software

Generic and provides built-in capability to support a far greater number of features
and services.

. Improved Reliability

The gandard configuration of the XT ensures that the high reliability one associates
with Meridian SL-1 is retained. Duad centrad processors and a fully redundant memory
bank, aong with the replication of other key operating dements, are part and parcel of
eech XT sysem. The reduction in components results in more dense equipment
packaging, which in turn improves rdiability and reduces the amount of maintenance
activity. With respect to the mass storage system, both hard disk and floppy diskettes
have better rdiability parameters than the magnetic tape transport. When the optiona
hard disk is ingdled, then the floppy diskettes serve as a back-up. And since the full
10 Mbyte sorage cepacity of the hard disk cannot be fully utilized, the software
duplicates the storage in two 5 Mbyte segments for additiona redundancy.

Less Installation and Maintenance

The reduction in card count and utilization of faster dtate of the art components reduces
the time associated with sysem inddlaion and mantenance activities. Sydoads,
overlay access, and data dump procedures utilized with the disk storage sub-system
are accomplished much quicker than those associated with magnetic tape. Maintenance
displays on both the processor and mass storage interface cards are used to facilitate
system adminidration.

Flexible Memory Segmentation

The new software design provides the ability to address up to 16 M words of data
while maintaining compatibility of data Sructures across sysem types. By increasng
the address range of the software pointers, the 64K page boundaries that are inherent
on existing systems are eliminated on the XT. This permits memory to be
flexibly dlocated on a contiguous basis up to the number of physcad memory cards
equipped. The design dso has a dramatic effect on the number of cal registers that
may be assgned. Under the new memory scheme, cdl regisers ae essentidly
unlimited, subject to the amount of memory available. Since a cdl regiser is involved
with each established cal, more smultaneous connections are supported by the XT
compared to the XN.

' Commonality of Components
All hardware dements of the CE Enhancement Program are common to both NT and

XT sysems and may be fredy interchanged. This capability affords key bendfits in
terms of spares planning, adminigration, and maintenance.
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Backwards Compatibility

As is the custom with dl Meridian SL- 1 enhancements, the capabilities introduced on
the XT sysem are backwards compatible to the ingtaled base. This means that
customers can keep pace with a dynamic environment and increase the functiondity of
their busness communications without the trauma associated with a new system
ingdlation. Upgrading an exising Meridian SL-1 to XT is completdy transparent to
the usr with no change in teephone or termina operation. Furthermore, the
portability of floppy diskettes readily facilitates software updates. And, since the
software is desgned to run on exising and new CPU, upgrade implementétion is
effected in a smooth and expedient manner.

System Enhancements

Further system enhancements incorporated after the initid introduction of the system
include:

A Periphera Equipment shef (QSD65) that may be partitioned in
two fivecard dot increments. An associated dud-loop buffer
(QPC659) supports a connection from each half of the PE shelf to an
individua network loop. This is extremdy beneficdd in high traffic
goplications since less peripherd devices may contend for the thirty
avallable network timedots without the need to designate unusable
sdf gpace to othewise accomplish this Complete flexibility
Is maintained since the PE shelf can be allocated
sngularly to a network loop or ese daisy-chained to another PE shelf
for low treffic apfplications For the latter configuration, quad
dengty PE cads (for example ISDLC) cannot be used since a
maximum of 160 PE terminations are supported by the network loop.

A 2-port digitone receiver (QPC710), packaged as a daughterboard
mounted on the dud loop buffer, frees up a PE shdf dot to
accommodate other PE cards whenever the QPC659 buffer is
operated in the dud loop mode.

A 16-port quad density 500/2500 line card (QPC594) supported by
Software Generic 1211 Release 9.

M2317 Digit Display Digitd Telephone supported by Software
Generic 1211 Release 9.
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Equipment  Cabinets

The initid cabinet provisoning on the Meridian SL-1XT includes a Common
Equipment Cabinet - QCAS5 in conjunction with a Peripheral Cabinet -
QCA74 each of which combine to form the basis for all system
applications. A Centrdized Power Cabinet (QCA13) may be used to provide a
consolidated power source for system operation. A reserve battery arrangement
mantans sysem operdion in the event of a commercid power falure. Alternady,
customer-provided power can be used via a Power Didribution Unit (QBL12) as
interface to the Meridian SL-1 equipment. Expansion beyond the capacity of the initid
cabinets is provided by a combined Network/Peripherd Cabinet = QCA108 and/or
additiond PE Cabinets. (Figure 5-36).
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. Common Equipment

The Meridian SL-1XT utilizes a new Common Equipment shef which accommodates
the CPU and up to 2.3M words of random-access memory. The shelf, designated
QSD62 (Figure 5-37) is duplicated to provide dual CPU and fully redundant memory
bank. Each shelf is a left-hand cantilever mount type digned adjacent to each other in
a horizonta plane a the top of the cabinet. This arrangement frees up shelf space at
the rear of the cabinet for future utilization as deemed necessary. The more dense
CPU/Memory packaging combines both functions on the same shelf, and
consequently reduces the CE shelf count from four to three compared to the XN.

The new CPU consists of two cards (QPC579 and QPC580) which are dways
provided in duplicate as a dandard system offering. The new memory cards
(QPC583) provide 768K words (each of 24 bits plus parity) using 256K RAM chips.
Up to three memory cards may be alocated to each QSD6§ shdf to provide complete
duplication of each bank. The memory is flexibly dlocated to any of the sysem data
stores on an asneeded bass. This means that the Program Store, Protected Data
Store, Unprotected Data Store, and Cdl Regiser have no specific sze limitations
(subject to overdl memory available). An interface card (QPC584) provides cable
connectivity from each CPU to the Mass Storage Sub-System and includes a LED
display to fadilitate adminisration and maintenance functions. The CMA (QPC581)
controls access from each CPU to each redundant memory bank.

The Segmented Bus Extender (QPC215) is equipped as required to extend the CE bus
to each network group provisoned in the sysem. Clock functions are provided by the
System Clock Generator (QPC411) while the 5/12V Power Converter (QPC691)
provides power for the circuit cards. The Serid Data Interface (QPC139) provides
two RS232C ports for loca or remote communications with the sysem. A Bus
Termination Unit (BTU) is used to correctly terminate the CE busses. -~
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FIGURE 5-37: MERIDIAN SL-1XT CE SHELF

5-60 (1/88)



Disk Drive Shdf

The Meridian SL-1XT aso utilizes a new Disk Drive Shelf (QSD67)
replacing the Tape Shdf of the XN system. The Disk Drive Shelf houses a Mass
Storage Unit (Figure 5-38) which accommodates two 5.25" floppy disk drives
(QMT104), an optiond hdf-height 10 Mbyte Winchester drive (QMT103), and a
Power Converter (QPC585). Software Generic X| 1 Release 8 is required to support
the use of disk drives. Each disk drive is plug-socketed for ingalation and
remova. If ahard disk drive is used, the hard drive acts as the first backup for system
reloading; the floppy drives load automdicdly if the hard drive fals. As with the XN
system, the data dump program is used to back up the current customer data
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FIGURE 5-38: MASS STORAGE UNIT
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Networ k

The circuit-switched digitd network capability of the Meridian SL-1XN (5 Network
Groups, 32 Network loops per group) is retained in its entirety for the XT system.
Two shelves (QSD39 on the left sde and QSD40 on the right Sde) conditute the
network group. A typicd network shelf layout is shown in Figure 5-39. The network
cad (QPCA414) contains two network loops and, typicaly, sx such cards may be
ingdled in each network shelf. The network loop provides 32 time dots each
operating a 64 kbps for a total of 2.048 Mbps per network loop. Thirty of the time
dots carry traffic (eg. voice or data); one is used for sgnding, and the other is spare.
The network design uses an dgorithm that sdects available time dots on an individud
bass. Thus, non-blocking capability may be achieved by assgning thirty or less
peripheral  devices to the associated network loop. The distributed network
architecture dlows complete flexibility in providing non-blocking on a loop, card,
shelf, or group basis.

Tone generation and conferencing are handled digitally and the associated circuit cards
occupy a network card postion. The tone and digit switch (QPC197, QPC251, or
QPC609) supplies cdl progress tones and cadences and each conference card
(QPC444) provides thirty channels for use in multiple connections. A
peripherd sgnaing card (QPCA43) provides a sgnding interface between the CPU and
Peripherdl Equipment for each network shdf. Four Inter-Group Switch (IGS) cards
(QPC412) - two per each network shelf = provide 32 links to its associated network
bus and 8 one-way junctor paths (each of 30 time dots) to each other network group
for both intragroup and inter-group communications.

Circuits that may be optiondly alocated on the network shelf include the Serid Data
Interface (QPC139), Digitd Trunk Interface (DTI) and associated Clock Controller
(QPC471),and Computer to PBX Interface(CPI). The same type of circuit card
(QPCA72) is used for both DTI and CPI and occupies two dot positions on the shelf.
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FIGURE 5-39: MERIDIAN SL-1XT TYPICAL NETWORK SHELF
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. Cabinet Layouts

The front layout of the QCAS55 CE Cabinet is shown in Figure 5-4(). Each

CPU/Memory Shdf (QSD62) is located in a horizonta plane a the top of the cabinet

as viewed from the front. These sheves, dong with the Disk Drive Shef (QSD67),
form the basis for the Common Equipment enhancements and differentiate the XT

from the XN sysem. The remaining front and rear cabinet shelf space is dlocated to a
maximum of three network groups - each group conssting of a QSD39 and QSD40

Network Shef which is dways provisoned together as a pair. The rear cabinet layout
is shown in Figure 541 and includes a Junctor Board (QPC417) that provides a
digribution point for the various cables that combine to form the switching paths
between network groups. Heat disspation is controlled by associated cooling units
located benegth each CE shdlf.

Expanson beyond the three network group capability of the QCAS5 Cabing is
accomplished by the addition of a QCA108 Cabinet. The latter provides the capability
of additiondly accommodating peripherd equipment through the provisoning of
associated PE shelves. Figures 5-42 and 5-43 show the front and rear layout of the
QCA108 Cabinet respectively. Note that Network Groups 3 and 4 are equipped in a
vetica dignment so tha a dngle Cooling Unit can be used to disdpate the hesat
generated by the common equipment in each group.

A PE Cabinet (QCA74) accommodates a maximum 14 - QSP35/36, QSD64, or
QSD65 PE Shdves to meet periphera expanson requirements. Since power is
centralized, the shelf space typicaly accommodated by the 48V Rectifier can instead be
utilized for two PE shelves mounted in a back-to-back mode.
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Softwar e

Generic 1211 Release 8 or later supports the business gpplications of Meridian
SL-1XT. The full range of Meridian SL-1 features and sarvices is supported including
the use of the Meridian portfolio of digita telephones, Meridian Mail, and Meridian
LANSTAR. Generic 1211 Release 9 provides higher density peripheral packaging
with the introduction of the 16 port 500/2500 line card. Since network enhancement is
an inherent feature of Meridian SL-1XT, then X37, the Hospitdity software generic,
is not compatible. Thus, the XL system is used for Hote/Mote gpplications.
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MERIDIAN SL-1ST

I ntroduction

Meridian SL-1ST sas a new dandard for the smdl PBX maket. By means of this sysem, the
comprehengive feature capability of the largest member of the product family (Meridian SL-1XT) is
made avalable to busness organizations ranging from 32 to 400 lines By use of an Expanson
Cabinet the customer can expand this range to typicaly 600 lines.

The ST is built upon the technology and performance criteria that has resulted from over a decade of
Meridian SL-1 evolution. It includes the mgor product developments associated with network
enhancement, high densty peripherd packaging and reduced common equipment components thet
have transpired from ongoing technological advances. The full complement of features and services
avalable through the integration of voice and data communications on Meridian SL-1 may now be
applied to the smdl business environment. Meridian SL-1ST is targeted to two specific markets.
The branch locations of large busnesses needing the networking functionality of ESN, Coordinated
Diding Pan (CDP), Digitd Trunk Inteface (DTI), and IBM data connectivity for access to

headquarters or regiond office's IBM host resources. Additiondly, the productivity festures of
Meridian SL-1ST such as ACD, voice messaging, secretaria coverage, and al LANSTAR data
connectivity products are supported. The second customer segment addressed by Meridian SL- 1ST
is the single location business requiring a PBX capable of sarving up to 600 users cost effectively.

While networking capabilities are not as important to the single location business, cost control

features are vitd. Basc Automatic Route Sdection (BARS), Cdl Detal Recording (CDR), Account
(Billing) Codes, DISA for remote access, and Multi-levd Toll Redriction are cost control and

management tools of interest to small busnesses.
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Features and Benefits

The following key items podtion the Meridian SL-1ST as the best sysem available to address the
PBX maketplace, emphadzing superior capabilities in the areas of performance and
functiondity:

smdl

5-70

Serving Range, Growth, and Modularity

Cdl Processng Power usng Meridian SL-1N Processor and Memory as the

Common Control

Networking Features and Capabilities
- ESN and NARS

- Digitd Trunk Interface (DTI)

- Coordinated Diding Plan (CDP)

Full Feature Complement via X| 1 Release 9

Vaue Added Services and Messaging
- ACD with MIS Reports
- Meridian Mail (Voice Messaging)

LANSTAR Data Products

- PC Networking (IBM and Apple)
- IBM Host Access (3270 and X.25)
- IBM System/36 Access

- Modem Pooling

- Meaidian LANSTAR 256 MBPS Didribution

- CPl (DEC VAX)
- RS422 Termind/PC Connectivity

Voice Termind Support
- Andog 500/2500, Unity, and others
= Hybrid SL-1 sets, MI 109
- Digitd Tdephones and Terminds

~ Meridian M2000 series

~ Meridian M3000 Touchphone
- Workdations

- SL-1 Displayphone

~ Displayphone Plus

~ Displayphone 220

Reiability and Survivability
. Error Correcting Memory
- Segmented Bus Networks
- Battery Backup

- Software Stability
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System Enhancements

The Meridian SL-1ST incorporates a new PE buffer card. The latter has options that dlow it to be
used with a single network loop interface, and adso with two network loop circuits terminated on
one PE shdf when traffic requirements dictate. This enhancement alows for full utilization of the
available card dots when provisoning for high traffic or non-blocking configurations.

The new buffer card has also been designed to accept an optiond plug-in Digitone Recaver (DTR)
card, thus eiminating the need for a dedicated PE card dot.

A new 16 port 500/2500 type line card is dso introduced with the Meridian SL-1ST. This new card
provides facilities for up to 16 500/2500 type terminations on a single card dlowing for a reduction
In PE shelf requirements and reduced footprint.

Enhancements to the power equipment have adso been incorporated into the Meridian SL-1ST. A
gngle power converter card supplies dl of the secondary voltages (including message waiting
power) to the PE cards that are located on each PE shdf (with the exception of the lower PE shelf in
the base unit of the system). In the case of the lower shelf, power conversion equipment located in
the base of the unit supplies the necessary secondary voltages as wel as the primary voltages
required for the entire system. Each converter card supplies sufficient power for al of the voltages
required to support any configuration of periphera equipment located on the shelf.

Hardware

A dngle 16-bit processor, 64K memory paging format, dua disk drive interface and enhanced
network architecture is the foundation of the Meridian SL-1ST.

The equipment is packaged in a smdl, atractive modular cabinet (suitable for ingdlation in an
office environment) that supports from 32 lines to approximately 400 lines and associated trunks
(Figure 5-44). The basic system cabinet is a tier that is 32 inches high and contains the Common
Equipment (CE), Power Equipment and 10 Peripherd Equipment (PE) cad dots. This
configuration is known as a gngle tier system and supports from 32 to gpproximately 80 lines with
associated trunks and an attendant console. Actud upper line szes will vary depending on the PE
densty and the type of PE that is configured. Universd card dot technology applies, so tha
different configurations and dendties of exising PE as well as CE utilized by other Meridian SL-1
systems remains compatible with the Meridian SL- 1 ST.

If alarger line Sze system is required, an expansion tier can be added directly to the top of the basic
gystem tier without increasing the floor space requirements (Figure 5-45). This tier provides 16
additiond PE card dots, split into two 8 PE card modules, for a substantial increase in growth. A
typica configuration as a result of incorporating the expansion tier would be gpproximately 240
lines and 36 trunks. The maximum line/trunk combination will vary depending on the densty of
the peripherd equipment configured.

If an even larger line size is required, an additiona duplicate expansion tier can be added directly to
the top of the second tier (Figure 5-45). Thus Sxteen additiona PE card dots are made available to
support an upper line size in excess of 400 lines and associated trunks. As stated earlier, the PE
configuration will determine the actua upper line Sze as the sysem is expanded with additiond PE
tiers.

As an option, the Meridian SL-1ST second tier can be equipped with a split CE/PE expangon tier
that provides additiona card dots for the use of Digitd Trunk Interface (DTI) equipment, while the
balance of the tier provides 8 additiona card dots for PE (Figure 5-46).
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Ancther enhancement is the introduction of an RPE shdf for the Meridian SL-1ST. With this

introduction, the packaging concept of the Meridian SL-1ST can dso be used a either the local or

remote Ste in RPE applications for other Meridian SL-1 system modds. Thus, the remote Ste may
be served by a cabinet with a footprint of only 4 square feet located in a norma office environment.

The base RPE cabinet is equipped with an associated carrier shelf plus 10 dots of PE capacity
which can be expanded with another RPE shelf or additiond PE (Figure 5-47).
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In addition, a PE expanson cabinet, identical in condruction to the initid system cabinet but with
no common equipment, extends the range of Meridian SL- 1ST to typicaly 600 lines plus associated

trunks. Peripheral Expansion tiers may be added to the base in the same manner as described
previoudy (Figure 5-48).
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A number of new product advancements are introduced with the Meridian SL-1ST, induding new
common equipment, peripherd equipment, and power equipment as follows.

Common Equipment
+  Centra Processng Unit (QPC687)

- This new cad usss the same poweful processor as the Meidian SL-IN
sysem. A Serid Data Interface (SDI) port has been added to the card which,
when added to the spare CE card dot that can accommodate an SDI card, allows
for 3 SDI ports without infringing on network card dots.

v+ Memory Card (QPC673)

- The Meidian SL-1ST provides 512K (1024 bytes) (X| 1 Release 12 or later) of
error correcting memory. This amount of memory capacity coupled with the new
CPU means that a full festure complement is now avalable to the smdl line sze
sysem. Close ingpection will show that dl of the cagpacity and functiondity of the
sngle CPU, hdf-network group Meridian SL-1IN sysem has been built into the
Meridian SL- 1 ST.

¢+ Memory Card (Optiond) (QPCS8 14)

- This optiond memory card provides 768K (1536K bytes) (XI 1 Release 12 or
later) of error correcting memory.

+  MiscdlaneousPeripherd Signding Card (QPC709)

- The Miscdlaneous Regiger and the Peripherd Signding functions are combined
in a gngle circuit card. The result is a spare CE card dot that can be used for
additiond SDI ports.

Peripheral  Equipment
« 16 Port 500/2500 Line Card (QPC594)

- Sixteen line port termindions are avalable on a sngle PE cad to subgantiadly
increase the PE density and reduce the associated hardware packaging
requirements.

Dud Loop Peripherd Equipment Buffer Card (QPC659)

A new peripherd buffer card provides the network interface for a angle PE shelf
or daisy-chan to two PE shelves. However, a mgor enhancement has been
added. The new buffer can now be used to interface a network loop to one-hdf of
a shdf and a second network loop to the other hdf. In high traffic gpplications
where only 4 cads are intefaced to a network loop, this new capability
dlows dl of the PE card dots to be fully utilized.
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+  Digitone Receiver Card (QPC7 10)
= The Digitone Recaver (DTR) is packaged as a daughterboard that mounts as an
option on the Dua Loop Buffer (QPC659). Two DTR circuits are provided on
each card and configured in the software as PE card podtion 10.
Thus, when the QPC710 is utilized on the base tier, the buffer cannot be st to the
sngle loop mode (10 card dots). It must be configured in the dua loop mode
(two sets of five card dots). If sngle loop operation is required, the QPC710 is
not used and the QPC574 digitone recevers are configured instead. There are no
regtrictions on the expangion tier buffers since these are dways 8 card PE shelves.
Power Equipment
Power Converter Unit (QUAA3)

« Provides dl non-optiona secondary voltages for the basic system tier in a sngle
unit.

«  30V/150V Power Converter Card (QPC705)

- Provides optiond 30V and 150V secondary voltages for the basic system tier.
This unit is required if proprietary telephone sets or message waiting sats are
configured in the firg tier.

Power Didtribution Unit (QUX19)

- Provides power distribution to the CE and PE in the basic system tier.

Power Digribution Unit (QUX20) - Optiond

- Provides power digtribution to additiona expansion tiers.

+  Secondary Voltage Converter Card (QPC706)

- Reddes on each PE module of the expansion tiers. Each card converts 48V to dl
of the secondary voltages required to operate 8 PE card dots.

+  Power Rectifier (QRF12)

- Converts 50 Hz or 60 Hz, 115V or 208V commercid power to -52.08V
(nomind).

+ Reserve Power Supply (QBL24)
- The QBL24 unit provides optiona battery back-up supply to the system. Each
QBL24 is equipped with fusng and didribution equipment as wel as 23
individua bettery cdls.

- Additiona battery units may be added if extended battery supply time is required.
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- Each QBL24 provides from 0.5 to 2 hours reserve power depending on the system
drain. If extended reserve power is required, a QBL15 Battery Didribution Unit
and associated battery string may be configured.

o Cooling Unit (QUD24)

- Two QUD24 units are equipped in the top section of the third tier of a 3-tier
system in order to ensure a proper system operating temperature.

Software

The Meridian SL-1ST is supported on software Generic 1011, Release 9. This software release
incorporates al the features currently available on al previous reeases of XI 1, bringing additiona
features to smdler line Sze organizaions.

The same prepackaged software database offering for the Meridian SL-1S is dso avalable for the
Meridian SL- 1 ST and may be ordered where required.
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MERIDIAN SL-1RT
Introduction

The Meridian SL- IRT is the superior PBX for smal and medium-sized organizations requiring the
utimate rdiability of dud common eguipment. All components in the Meridian SL-1RT are
identical to those of the Meridian SL-1XT and Meridian SL-INT, but a a sysem capacity of
50-600 lines.

The RT is built upon the technology and performance criteria that has resulted from over a decade of
Meridian SL-1 evolution. It includes the mgor product developments associated with network
enhancement, high dengty peripheral packaging and dua common equipment components that have
transpired from ongoing technologica advances. The full complement of features and services
available through the integration of voice and data communications on Meridian SL-1 may now be
applied to the smal business environment. Meridian SL-1RT is pefect for organizations requiring
ultimate reliability. The need is primaily reflected in specific verticd markets such as hedth care,
date, federd, and loca governments, utilities, and military ingtdlations. Meridian SL-1RT dso
mesets the needs of the branch locations of large businesses needing the networking functiondity of
ESN, Coordinated Diding Plan (CDP), Digita Trunk Interface (DTI), and IBM data connectivity
for access to headquarters or regiond office’'s IBM host resources. Additiondly, the productivity
features of Meridian SL-1RT such as ACD, voice messaging, secretarid coverage, and al
LANSTAR data connectivity products are supported. Also addressed by Meridian SL-1RT is the
single location busness requiring a PBX capable of serving up to 600 users cogt effectively with
complete rdiability. While networking capabilities are not as important to the dngle location
busness, cost control features are vitd. Basic Automatic Route Sdection (BARS), Cal Ddall
Recording (CDR), Account (Billing) Codes, DISA for remote access and Multi-leve Toll
Redtriction are cost control and management tools of interest to smal businesses.
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Features and Benefits

The following key items postion the Meridian SL-1RT as the best system available to address the
sndl PBX marketplace, emphasizing superior capabilities in the areas of peformance and
functiondity and rdiability:

- Dud Common Equipment
- Saving Range, Growth, and Modularity

- Cdl Processng Power usng Meridian SL-INT/XT Processor and Memory as
the Common Control

- Networking Features and Capabilities
- ESN and NARS
- Digitd Trunk Interface (DTI)
- Coordinated Diding Plan (CDP)

- Full Festure Complement via X| 1 Release 9

- Vaue Added Services and Messaging
- ACD with MIS Reports
- Meidian Mall (Voice Messaging)

- LANSTAR Data Products
- PC Networking (IBM and Apple)
- Modem Pooling
- Meridian LANSTAR 2.56 MBPS Digtribution
- CPl (DEC VAX)
- RS422 Termina/PC Connectivity

- Voice Termind Support
- Andog 500/2500, Unity, and others
- Hybrid SL-1 sets, M| 109
- Digitd Teephones and Terminds
- Meridian M2000 series
- Meridian M3000 Touchphone
- Workgtations
- Displayphone 220

- Rdiadlity and Survivability
- Segmented Bus Networks

- Battery Backup
- Software Stability
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Syssem  Enhancements

The redundant common equipment of the Meridian SL-1RT offers smdl and medium-szed
organizations the rdiability of a large sysem with the economica price and compact size of a smdl
sysem.

The Meridian SL-1RT incorporates the new PE buffer card introduced with the Meridian SL-1ST.
The latter has options that dlow it to be used with a single network loop interface, and dso with
two network loop circuits terminated on one PE shdf when traffic requirements dictate. This

enhancement dlows for full utilization of the avalable card dots when provisoning for high traffic
or non-blocking configurations.

The new buffer card has also been designed to accept an optiona plug-in Digitone Receiver (DTR)
card, thus diminating the need for a dedicated PE card dot.

The 16 port 500/2500 type line card is dso available with the Meridian SL- 1RT. This card provides
fadilities for up to 16 500/2500 type terminations on a single card adlowing for a reduction in PE
shelf requirements and reduced footprint.

Enhancements to the power equipment have aso been incorporated into the Meridian SL- 1RT. A
sngle power converter card supplies dl of the secondary voltages (including message waiting
power) to the PE cards that are located on each PE shelf. Each converter card supplies sufficient

power for dl of the voltages required to support any configuration of periphera equipment located
on the shef.

Hardware

A 24-bit CPU with 768K RAM memory - both redundant, dua disk drive interface and enhanced
network architecture is the foundation of the Meridian SL- 1RT.

Close inspection of the new Meridian SL-1RT will show that it is actudly a one-haf network group
SL-INT in a smdl sysem cabinet. It uses the same processor as the SL-INT, with the same
dynamicaly dlocated memory. Meridian SL-1RT has dl the power of the large sysem in a smdl
system package.

This sysem grows modularly, exactly like the Meridian SL-1ST. All of the growth modules
presently avalable with the Meridian SL- 1ST work with the new Meridian SL- 1RT. The same PE
expanson tiers, DTl expanson tiers, RPE carier tiers, and even expansion cabinets are needed.
On this system, you can have up to two expanson cabinets. The Meridian SL-1RT is a andl line
Sze system with a compstitive price and the ability to grow as demanded.

This new product offering includes an upgrade package so tha today’s Meridian SL-1STs with C
vintage or later cabinets can be upgraded to Meridian SL-1RTs. Organizations who initidly are
satisfied with the sngle CPU and memory of the Meridian SL-1ST can upgrade to the Meridian
SL-1RT when the need for added reliability arises.
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Another enhancement is the RPE shelf for the Meridian SL- 1RT. With this, the packaging concept
of the Meridian SL-1RT can dso be used at ether the locad or remote Site in RPE _
other Meridian SL-1 sysem modds Thus, the remote ste may be served by a cabinet with a
footprint of only 4 square feet located in a norma office environment. The base RPE cabinet is
equipped with an associated carrier shelf plus 10 dots of PE capacity which can be expanded with

another RPE shelf or additiond PE (Figure 5-A4).
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In addition, a PE expanson cabinet, identical in condruction to the initid sysem cabinet but with
no common equipment, extends the range of Meridian SL- IRT to typicdly 600 lines plus associated

trunks. Periphera Expansion tiers may be added to the base in the same manner as described
previoudy (Figure 5-Ab5).

[ ol —~
. ~
. ~
et — 1
. ~
—

U uw

> =]

@ X o T

:t' = &' -

o [+ c o«

w w w w

I 2 T >

o z a z

& 8 & S

L Q i} Q

a o a o

=] o o w

= E3 < 2

S
2 & 3 e

DUAL PERIPHERAL BUF
POWER CONVERTER
DUAL PERIPHERAL BUF
POWER CONVERTER

DUAL PERIPHERAL BUF

POWER CONVERTER
DUAL PERIPHERAL BUF
POWER CONVERTER

POWER
CONVERTER PWR DIST RECTIFIER

nE= =

FIGURE 5-A5: MERIDIAN SL- 1 ST/RT PE EXPANSION CABINET

5-A6 (8/88)



A number of new product advancements are introduced with the Meridian SL- 1RT, induding new
common equipment, periphera equipment, and power equipment as follows.

Common Equipment
+  Common Equipment Shelf (QSD76)

- The Meidian SL-1RT utilizes a Common Equipment shdf thet is dectricdly
isolated to provide complete redundancy of the circuit cards located in each half.
The shdf accommodates two CPUs and 768K duplicate memory. The new
processor consists of two cards (QPC579 and QPC580) that are dways provided
in duplicate as a sandard dua CPU configuration. The new memory cad
(QPC583) provides 768K words (24 hits plus parity), usng 256K RAM chips.
The memory is fully duplicated and is flexibly dlocated to any of the sysem data
stores on an as-needed basis. This means that the Program Store, Protected Data
Store, Unprotected Data Store, and Cal Registers have no specific Sze limitations
(subject to the overdl memory available). An interface card (QPC584) provides
cable connectivity from each CPU to the Mass Storage Sub-System and includes
a LED diglay to facilitate adminigration and maintenance functions The CMA
(QPC581) controls access from each CPU to each redundant memory bank.

Miscellaneous/Peripherd  Signdling Card (QPCA43)

- The Miscdlaneous Regiger and the Peripherd Signding functions are combined
in a sngle circuit card. The result is a spare CE card dot that can be used for
additiond SDI ports.

Peripheral  Equipment
¢ 16 Port 500/2500 Line Card (QPC594)

Sixteen line port termindions are avalable on a sngle PE card to subgtantidly
increase the PE density and reduce the associated hardware packaging
requirements.

Dud Loop Peripherd Equipment Buffer Card (QPC659)

- A new peripherd buffer card provides the network interface for a sngle PE shdf
or dasy-chan to two PE shdves. However, a mgor enhancement has been
added. The new buffer can now be used to interface a network loop to one-haf of
a shdf and a second network loop to the other half. In high traffic gpplications
where only 4 cads are interfaced to a network loop, this new capability
dlows dl of the PE card dots to be fully utilized.

+  Digitone Receiver Card (QPC7 10)
- The Digitone Receiver (DTR) is packaged as a daughterboard that mounts as an
option on the Dud Loop Buffer (QPC659). Two DTR circuits are provided on
each card and configured in the software as PE card position 10.
Thus, when the QPC710 is utilized on the base tier, the buffer cannot be set to the

sngle loop mode (10 card dots). It must be configured in the dud loop mode
(two sats of five card dots). If sngle loop operation is required, the QPC710 is
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not used and the QPC574 digitone receivers are configured instead. There are no
redtrictions on the expansion tier buffers since these are dways 8 card PE shelves.

Power Equipment
+  Power Converter Unit (QUAAS)

- Provides dl non-optiona secondary voltages for the basc sysem tier in a single
unit.

+  30V/150V Power Converter Card (QPC706)

- Provides optiond 30V and 150V secondary voltages for the basic system tier.
This unit is required if proprietary telephone sets or message waiting sets are
configured in the fird tier.

+  Power Didribution Unit (QUX22)
- Provides power didribution to the CE and PE in the basic system tier.
+  Power Didribution Unit (QUX20) - Optiond
Provides power distribution to additional expansion tiers.
+  Secondary Voltage Converter Card (QPC706)

- Resides on each PE module of the expansion tiers. Each card converts 48V to dl
of the secondary voltages required to operate 8 PE card dots.

« Power Rectifier (QRF12)

- Converts 50 Hz or 60 Hz, 115V or 208V commerciad power to -52.08V
(nomind).

+  Resarve Power Supply (QBL24)
- The QBL24 unit provides optiona battery back-up supply to the system. Each
QBL24 is equipped with fusng and didribution equipment as wel as 23
individud bettery cels.

Additiona battery units may be added if extended baitery supply time is required.

- Each QBL24 provides from 0.5 to 2 hours reserve power depending on the system
dran. If extended reserve power is required, a QBL15 Battery Didribution Unit
and asociated battery string may be configured.

+ Coodling Unit (QUD24)

Two QUD24 units are equipped in the top section of the third tier of a 3-tier
system in order to ensure a proper system operating temperature.
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Software
The Meridian SL-1RT is supported on software Generic 13 11, Release 10. This software release

incorporates dl the features currently available on al previous rdeases of Xl 1, bringing additiona
features to smdler line Sze organizaions.

Meridian SL-1RT prepackaged software, which offers a variety of options for the RT, is avalable
for ordering.
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Peripheral  Equipment

The Periphera Equipment (PE) contains the interface circuit cards that connect to the wide
arr% of voice and data terminds utilized in the user environment. Adaptability of the same PE
cads across dl members of the Meridian SL-1 family provides significant benefits in terms of
gparing and inventory requirements. This reedily facilitates expanson from one modd type to
another since exidting peripherd equipment is aways retained in place.

The periphera equipment shelf adopts a universa concept that permits any mix of interface
cards to be located in each of the ten dot pogtions avalable. The PE shelves are housed in
equipment cabinets that are configured for the most optimum packaging of system components.
Thus, in the Meridian SL-1S, MS, N, ST, RT, and NT both common and periphera
equipment are contained in the initid equipment cabinet.

A dedicated PE cabinet, desgnated QCA74, may be used for peripheral requirements on
models MS, N, NT, XN and XT of Meridian SL-1. The front layout (Figure 5-49) shows the
dlocation of the left-hand mount (QSP36) and right-hand mount (QSP35) PE shelves. A
universa PE shdf (QSD64) may aso be used in lieu of the QSP35 and QSP36. Each PE shelf
contains a QPC464 Peripherd Buffer which is cabled directly from its faceplate to that of an
alocated network loop. The circuits dlocated on the periphera shelf contend for the thirty time
dots available on the network loop. For low traffic gpplications, two PE shelves can be
connected together by means of a faceplate cable between their respective peripheral buffers.
Figure 5-50 details the card postions of the peripherd shelves.

A peripherd enhancement, introduced with the Meridian SL-1ST, is aso avalable on the N,
RT, NT, and XT modds. It conssts of a dud-loop buffer (QPC659) which supports a
network loop connection to each hdf of the associated periphera shef (QSD65). This
arangement is used to faclitate high traffic gpplications and avoids the need to designate
unusable shelf space to otherwise accomplish this (Figure 5-5 1).

Since power is centrdized in its own cabingt on the Meridian SL-1XN and XT, the space
vacated by the QRF$ can accommodate two peripheral shelves (front and rear) for a tota of
fourteen maximum (Figure 5-52). However, inddlation of the QSY22 is done s0 a the
expense of a PE shdf location.

The rear of the QCA74 PE cabinet is a mirror image of the front layout. Each
QCAT74 contains a QSP44 power control shelf to accommodate the various circuit cards that
convert the -48 volt primary power to the required voltage levels for the interface cards. A
typica power control shdf is shown in Figure 5-53.

When used on the Meridian SL-1MS, N, or NT, the QCA74 contains a QRF8 48V Rectifier.
The latter is centrdly mounted, and adong with the power control shef, utilizes two PE shdf
positions (front and rear). A QSY22 Power Supply may be located behind the QRF8 when it
IS necessxy to light message waiting lamps on associated dngle line telephones. Thus, a
maximum of tweve PE shdves » Sx front and Sx rear - can be accommodated with this
arrangement of the QCA74.

If Remote Peripherd Equipment (RPE) is equipped, each RPE carrier shelf (QSD6 or QSD1 1)
is centrally mounted in lieu of two back-to-back PE shelves (QSD64, QSD65, or QSP35/36).
An dternative arrangement for RPE is to use the packaging concept of Meridian SL-1ST/RT
(Figure 5-54) at the remote location.
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Packet Transport

Each Packet Trangport Cabinet (NT2R02) is designated with the associated Basc Module number
and cabinet number on the front and rear door. A typicad configuration is shown in Figure 5-35,

Digitd Shelves (NT2R07) may be located in Cabinet Levels O-2, dthough Leve 2 is utilized to
accommodate the Disk/Tape Shelf (NT2R24) when the latter is equipped. The bottom shef
postion (Cabinet Level 3) is reserved for the optiona QRF8 48V Rectifier and associated power
components.

Both Digitd and Disk/Tape Shelves require cooling. To disspate heat generated by the circuit cards
located in the Digitd Shelves, cooling is provided by the NT2R23 Blower Assembly mounted
beow the lowest Digitd Shef in the cabinet. Disk/Tape cooling is provided by two internd fans
located on the back of the associated shelf.

The Trangport is physcdly packaged in the Basc Module which contains up to six Segments.
Each Segment is packaged on 2 Digitd Shelves.

There are 21 card dots in a Digitd Shelf (Figure 5-56). Digita Power Units (NTOR52) occupy the
two leftmost card pogtions followed by a further 18 card dots designated A, O-15, and Z. Sots A
and Z do not have access to the Transport and are therefore not addressed. Sots O-15 provide 16
of the 32 card lost addresses that conditute a Segment. Thus a Basic Module with six Segments

provides 192 card dots (address locations) on the Transport and 24 expansion dots (unaddressed)

for atotal of 216 dots.

Circuit cards are located in the Digital Shelf in accordance with the alocation parameters denoted in
Figure 5-56. All units connected to the Transport have a unique unit identified and determined by
its physical location or address on the Trangport.

The Disk/Tape Shef (NT2R24) is provisoned in accordance with mass storage requirements and
houses one or two Disk Units (NT2R70) and one Tape Unit. Other components located on the
shelf indude the Disk/Tape Power Unit (NTOR53), Controller Card (NT2R60), and Fuse Alarm
Pand Assembly (NT2R62). The PTE-S cabinet may be utilized for standdone Meridian
LANSTAR agpplications. A typicd configuration is shown in Figure 5-57.
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FIGURE 5-55: PACKET TRANSPORT CABINET CONFIGURATION

(1/88)



— Tie Plate
Digital Shelf Shetf flumber [ ] Cabinet Level []

A 0123 45¢6 7 89 10 11 12 13 14 15 Z

P Addess.

o
- S

Digital Power Units Expansion Slots

Card Acceptable  Slots Card Acceptable  Slots
DS-1 Interface 1 0-7,9-14 Processor (Note 2) 0-15
DS-1 Interface 2 [-8,10-15 Sync Data Formatter (Note 2) 0-15
Infolink (Note 1) A0-15 2 Tone Detector 0-15
Lanlink Interface 1 0-7.9-14 Transport  Controller Oor 15
Lanlink Interface 2 1-8,10-15 Transport Repeater AorZ
MASI 1 A0-7,9-14 Voice Compressor 1 A0-7,9-14
MASI 2 0-8,10-15 Voice Compressor 2 0-8,10-15
P-bus JCA, 0O-15, Z 2 M byte Memory (Note 2) A0+15 Z
Transport ~ Terminator Oorl5
Notes:

1. Must be located within two card slots of associated DS1 Interface Assembly.

2. Must be located such that P-Bus (2 to 5 position) can link Processor,
2 M Byte Memory, and SDF (if required).

3. Do not install cards other than the Processor, SDF, or Memory in slots equipped with
the P-Bus. Do not insert Processor, Memory or SDF cards in slots where MASI 1 card was
inserted, until MASI cable has been removed from the backplane.

FIGURE 5-56: DIGITAL SHELF DESIGNATION
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TECHNICALSPECIFICATIONS

Introduction

This section covers the technicd specifications for Meridian SL-1. The information is partitioned as
follows

1. GENERIC SYSTEM INFORMATION
Contains parameters that are generic in nature with respect to Meridian SL-1
2. CIRCUIT SWITCH

Contains parameters that are specific to the Circuit Switch dements of Meridian
SL-1. This includes information reative to the Common Equipment (CE) and
Peripherd Equipment (PE) partitions that are inherent in each system.

3. PACKET TRANSPORT

Contains parameters that are specific to the Packet Transport of Meridian SL- 1.
Packet Trangport is avalable on an optiond bass for cartain system modes.
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TECHNICAL SPECIFICATIONS

Generic System Information

EQUIPMENT ROOM

- Gengd Requirements
- Typicd floor plans

SIGNALING PARAMETERS
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1 .1 - Equipment Room

(1/88)

(@) General Requirements

The following requirements must be met when sdlecting an equipment room:

Environment mugt be dry, cean and well ventilated.

Large building multi-cusomer inddlaions may require ar conditioning
and humidity control.

Dust density should be Zone 4 (0. 00014 g/rn3) or better. Average residential
dust dendity is Zone 3 (0.00030 g/m ).

The room must be well lit, meet security requirements, and be easily
accessble to personnd and heavy equipment.

Minimum celling height is 8 feet (24384 mm).

Celling must be capable of supporting cable racks in large
ingdlations.

Hoor must be cgpable of supporting minimum beenng loads of 100 1bs/ft2
(490 kg/m ) and puncture bearing of 100 1bs/in2 (97.03 kg/cm2).

Specid loading considerations may be required when batteries and rectifier
equipment are to be indaled.

Subject to minimum vibrations (less then 0.5 g a 400 Hz).
The equipment must sand solidly and leve.

The equipment room may accommodate:

equipment  cabinets.

a Main Didribution Frame (MDF) which terminates the entrance, building,
and equipment cables.

batteries for reserve power supply (ensure adequate ventilation over batteries).

- teletypewriter and table.

miscellaneous equipment mounting apparatus for modems, 24V4 repeaters,
DLL equipment, etc.

6-5



11 - EQUIPMENT ROOM (Continued)

6-6

(b) Cabinet Locations

Cabinets must not be located in an area that is:

- under water pipes or steam pipes.

- within 10 feet (3.048 m) of a reproducing or copying machine.

(The room must have an exhaugt fan if the reproducing machine does
not have a filter system).

- under or near srinkler systems (when sprinklers are required to meet
building codes, they should be equipped with high temperature heads
and be mechanically protected by a wire cage).

- phydcdly hazardous to equipment or maintenance personnd.

- hext to a building heeting sysem outlet or near a window through which
heet from the sun could cause the temperature in the cabinet(s) to increase
above the operating range.

(c) Future Expansion

Allow for expansgon of the sysem when locating the cabinets in an equipment room

(1/88)
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1.2 - Signaling Parameters

(@) Transmitted Frequencies

Digitone Signaling Data
DIGIT

# *xO0VONANIAWN -

Minimum interdigital interval:

Minimum pulse duration:

Maximum speed:

TONE

Dial Tone (IT)
Audible Ringback
High Tone (HT)
Low Tone (LT)

Misc. Tone (MT)

(1/88)

FREOUENCIES « +/-1.5% HZ

697 + 1209
697 + 1336
697 + 1477
770 + 1209
770 + 1336
770 + 1477
852 + 1209
852 + 1336
852 + 1477
941 + 1336
941 + 1209
941 + 1477
40 ms
40 ms

12.5 digits per second

FREOUENCY (Hz)
350/440
440/480

480
480/620
440
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(b) Tone Interruptions
1) Ar\n Tglngluer)n Rriirrl]gbacl; 2 seconds, on 4 seconds off with near-immediate ri n% - 400 msec
ging interval for first ring, and 400 msec maximum delay until the first ring.

2) Busy Tone - Low Tone interrupted at 60 ipm, .5 seconds on, .5 seconds off.

3) Overflow Tone - Low Tone interrupted at 120 ipm, .25 seconds on, .25 seconds off.

4) Miscellaneous Tone Requirements:
Camp on (MT) one burst of 0.256 second duration.
Cdl Waiting (MT) two bursts of 0.256 seconds duration separated by 0.128 seconds
fsg(l: Io%véllse(ljatbe){. two bursts of 0.256 seconds duration separated by 0.128 seconds 10

Busy verification and Barge-in (MT) 1.0 second burst followed by 0.256 second bursts
a 6 second intervals.

Override tone (MT) 1.0 second burst followed by 0.256 second burst at 16 second
intervals.

Specid dia tone (TT) three bursts of 0.128 second duration separated by 0.128 seconds,
followed by steady dia tone.
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3 - TRANSMISSION PARAMETERS

The following information outlines the transmisson requirements which the Meridian SL-1
Integrated System Network are designed to meet or exceed in mu-law applications.

(@ Insertion Loss At 1020 HZ

NOMINAL
TYPE OF INSERTION INSERTION
CONNECTION LOSS (dB) LOSS (dB)
lineto-line 5 +/- 1.0
line-to-trunk | +/- 0.7
Trunk-to-trunk 1 +/- 0.7

(b) Frequency Response (Amplitude Distortion)

CONNECTION FREQUENCY RESPONSE (dB) AT FREQ (H2)
200 300 3000 3200 3400
MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX
Lineto-line 0.0-5.0 -5.0+1.0 -0.5+1.0 -0.5+1.5 -0.0+3.0
or
Line-to-Trunk
or
Trunk-to-Trunk

Note: Vaues are stated reative to loss a 1000 Hz. The symbol + denotes more loss, the symbol -
denotes less loss than that measured at 1000 Hz.

(c) Overload Levels

TYPE OF NOMINAL OVERLOAD LEVEL (dBm)
CIRCUIT

RECEIVE (A/ID) TRANSMIT (D/A)
Line +7 +2
Trunk +3 +6

Note:  Recaive and Transmit rdate to Switch.
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1.3 - TRANSMISSION PARAMETERS (Continued)
(d) Tracking (Linearity)

INPUT SIGNAL (db) TRACKING ERROR (dB)
BELOW OVERLOAD
MAXIMUM AVERAGE
3to 40 +/- 0.5 +/- 0.25
40 to 53 +/- 1.0 +/- 0.5

Note 1. Signd a 1020 Hz.

Note 2: Maximum specification for 99% of al connections

(e) Transhybrid Loss

TWO-WIRE PORT TRANSHYBRID LOSS (dB)
200 to 3400 Hz 500 to 2500 Hz
Line >17 >19
Trunk >18 >21

Note 1: Measurement of transhybrid loss (THL) is made from equd-levd (transmit and
receive) four-wire port towards the two-wire port.

Note2: The THL is the equivdent specification for desgn return loss for nonmu-Law
PBXs.

Note 3: Two-wire port termination: 600 ohms, except for EIA-compatible trunk packs which
need to be terminated with 350 ohms in series with 100 ohms, 0.21 uF.
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1.3 - TRANSMISSION PARAMETERS (Continued)
) Input Impedance

CONNECTION FROM REFERENCE  FREQUENCY  MINIMUM
4W TRUNK TO PORT IMPEDANCE  RANGE RETURN LOSS

Line 600 ohms 200-500 Hz 20dB
500-3400 Hz 26 dB

Trunk 600 ohms 200-500 Hz 20 dB
500-1000 Hz 26 dB
1000-3400 Hz 30dB

Note: A reference impedance of 600 ohms resistive or of 600 ohms in series with 2.16 yF

capacitance is acceptable for trunk ports.

(g) Idle Channel Noise

CONNECTION C-MESSAGE 3 kHz FLAT
TYPE WEIGHTED (dBrn)
(dBrnC)
Line-Line <20 <38
Line-Trunk <20 & line <38 a line
<23 a trunk <42 a trunk
Trunk-Trunk <20 <38
(h) Longitudinal Balance

FREQUENCY MINIMUM AVERAGE

(Hz) BALANCE (dB) BALANCE (dB)

200 58 63

500 58 63

1000 58 63

3000 53 58

Note 1: Measured according to |IEEE Standard 455-1983.

Note 2: Requirement gpplies to trunks only.

(1/38)
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1.3 - TRANSMISSION PARAMETERS (Continued)

() Impulse Noise

CONNECTION NUMBER OF COUNTS ABOVE 55 dBmC

All 0

Note: For test purposes, a five-minute counting interva is used.

()] Intermodulation Distortion

CONNECTION DISTORTION LIMITS TEST SIGNAL
TYPE (dB BELOW RECEIVED LEVEL) INPUT LEVEL
R2 R3 (dBm)

Lineto-Line 40 43 -9

Line-to-Trunk 45 53 Oaline
-13 at trunk

Trunk-to-Trunk 45 53 -13

Note 1: Four-tone method is used.

Note 2: Test Signal Input leve is the composite power level of dl four tones.

(k) Envelope Delay Distortion

(us)

BANDWIDTH ENVELOPE DELAY DISTORTION

(Hz) LINE-LINE LINE-TRUNK/
TRUNK-TRUNK

800 to 2700 750 375

1000 to 2600 380 190

1150 to 2300 300 150

6-14
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1.3 - TRANSMISSION PARAMETERS (Continued)

(1) Quantization Distortion

INPUT LEVEL SIGNAL/DISTORTION
BELOW OVERLOAD RATIO (db)

31033 33

33 to 43 27

431048 22

Note: Input sgnd is 1 kHz snewave; output measured with C-message weighting.

(m) Crosstalk
CONNECTION MINIMUM CROSSTALK
ATTENUATION (dB)
Line-to-Line 75
Line-to-Trunk 75
Trunk-to-Trunk 75

Note: Input frequency range of 200 to 3200 Hz, 0 dBm leve.
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1.4 - REGULATORY STANDARDS
(1) FCC. Federal Communications Commisson (U.S)
(@ Part 15, Radio Frequency Devices - Subpart J
Pertains to limitations on the operation of incidenta and restricted radiation devices with
respect to eectro-magnetic interference esEMT). Subpart J sets technicd standards for
computing equipment, defined as any eectronic device that generates or uses timing
sggnds a a clock rate of 10 KHz and uses digital techniques. Two categories are used:

Class A Computing: Device:

A computer that is marketed for use in a busness’commercid/indudtrial area.

Class B Computing Device

A computer that is marketed for use in a resdentid (home) environment.

Meridian SL-1 is consdered a CLASS A computing device registered as follows.

FCC Regidration Number:
AB-6982-14234-MFE
Service Code 9.0F Ringer Equiv: 1.0A
It conforms to the following FCC requirements.
Technica Standards (Class A Computing Device)
(1) Radiation Limit

Emanatiion from a Class A computing device, including any network and agpparaus
converted thereto, shal not exceed the levd of fidd strenat% specified in the following

table:
Frequency (MH2) Digtance Field Strength
(meters) (uV/m)
30
30 to 88 30 30
88 to 216 50
216 to 1000 30 70
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1.4 - REGULATORY STANDARDS (Continued)

6-18

(i) Conduction Limit

A Class A computing device which is designed to be connected to a low voltage public utility
Eower line shall limit radius frequency voltage conducted back into the power lines to values
elow the levels specified in the following table:

Frequency (MHz2) Maximum RF
Line Voltage (uV)

045 to 1.6 1000

16t0 30 3000

(b)Part 68, Connection of Terminal Equipment to the Telephone Network -
Subpart D

Sets standards to protect the tel ephone network from harm caused by the connection of
terminal equipment thereto. It provides for the registration of such e?uipment subject to
specific limitations on the equipment’s electrical characteristics at the interface to the network,
and the conformance of such limitations during and subsequent to specified physica and
electrical stress conditions.
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1.4 - REGULATORY STANDARDS (Continued)
(2) CCITT: International Telegraph and Telephone Consultative Committee

(@ V-Series Recommendations for data transmisson over the telephone network.
Example
V.35: Data transmission at 48 kilobits per second using 60-108 KHz group band
creuits.  Defines the dectricd and functiond charecterigics for Data
Communications Equipment (DCE)/Data Termind Equipment (DTE) for 48
Kbps synchronous (preferred at this rate) data transrnission.
(b) X-Seriess Recommendations for data transmisson over public data networks.
Example:

X.25. Defines the interface between data termina equipment and data circuit
terminating equipment for terminas operating in the packet mode.
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1.4 - REGULATORY STANDARDS (Continued)
(3) EIA: Electronic Industries Association (U.S.)

(@ RS: Recommended Standard (published)
Examples
RS-232-C: Interface between Data Terminal Equipment (DTE) and Data
Communications Equipment (DCE) employing serial binary data
interchange.
RS-422-A: Electricd characterigics of Bdanced Voltage Digitd Interface circuits.
RS-423-A.  Electricd characterigtics of Unbaanced Voltage Digitd Interface circuits.

RS-464 : Privae Branch Exchange (PBX) Switching Equipment for voiceband
applications.

RS-470 : Teephone indruments with loop sgnding for voiceband applications.
(b) CIS: Communications Interim Standard (published - expected to be incorporated in a
future RS).
(c) PN : Project Number (standard in preparation, currently in draft form)
