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Copyrights & Trademarks

Copyright © 1993-2000 by FastComm Communications Corp.

All rights reserved. FastComm and logo, Global Stack, MetroLAN,
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Publication Notice

This manual contains information intended for use by operators and
technicians to assist with the software and hardware configuration
of FastComm products.

The manual has been carefully compiled and checked for accuracy.
The information in the manual does not, however, constitute a
warranty of performance. FastComm Communications Corporation
reserves the right to revise the contents of this manual at any time
without notice. Further, FastComm Communications Corporation
assumes no liability for lossesincurred as aresult of any out-of-date
or incorrect information this manual might contain.

Any reproduction of this material without prior written consent
from FastComm Communications Corporation is strictly
prohibited.

Getting Parts, Product Support,
& Information

To order parts, obtain a current price list, or to speak to a
representative or Product Support technician, please contact
FastComm Communications Corporation at our Corporate
Headquartersin Virginia. If you have questions or comments
concerning this product, please contact FastComm
Communications Corporation at the following address or phone
number:

Corporate Headquarters:
FastComm Communications
45472 Holiday Drive

Dulles, VA 20166

Tel: 703-318-7750

Fax: 703-787-4625

Support Phone: 703-318-4350
E-mail: Support@Fastcomm.com
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Safety Standards

US & International

This equipment has been tested and verified to comply with
CSA950, UL-1950 and EN60950 safety requirements.

Symbol Definitions

Below are definitions of symbols used throughout the technical

manuals.

Indicates that the  network
connection is network approved for
use in the European Community
(CE).

International CAUTION symbol.
Advises the user to look for
CAUTION information pertaining to
the task being discussed.

International ELECTRIC SHOCK
HAZARD symbol. Advises the user
that opening a unit while connected
to power or while connected to the
network may present a shock hazard.

Safety Information

Caution! If the unit is connected to an

Electrical Outlet that has been incorrectly
connected to the building wiring, serious
shock could result.

WARNING! Use only with a CSA certified

and UL listed Class 2 transformer with an
output rated at 20-24V AC, 20 VA.

f
f

WARNING!

This equipment, if not
installed and used properly, may cause
interference  to radio and television
reception. Although the unit complies with
Class B limits, there is no guarantee that
interference will not occur. If interference to
reception occurs, which can be determined
by turning the unit off and on, the following
measures can be taken to attempt to correct
the problem:

- Reorient the receiving antenna

- Relocate the equipment with respect to the
receiver

- Move the equipment away from the receiver
- Plug the equipment into a different outlet so
that it is on adifferent branch circuit from the
receiver

The equipment manufacturer is not
responsible for correcting interference.
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Regulations
US: FCC Regulations

This equipment has been approved by the Federal Communications
Commission (FCC) as not being harmful to the telephone network
when connected directly to the telephone lines. Customers must,
upon request from the telephone company, provide the necessary
information from the table below to the telephone company.

FCC Approval Information for FO9x00-D Models
FCC Registration Numbers: EMSUSA-23144-DE-N

Universal Service Order Code (USOC): RJ-48S (RJ-11C modem
units only)

Facility Interface Codes (FIC); 04DU5-56, 04DU5-64
(02LS2 .8B modem units only)

Service Order Code: 9.0F, 6.0F

Ringer Equivalent Number (REN): .8B (modem units only)

FCC Approval Information for FO9x00-T Models
Federal Registration Numbers: EMSUSA-23144-DE-N
Universal Service Order Code (USOC): RJ-48C

Facility Interface Codes (FIC): 04DU9-DN, 04DU9-1SN
Service Order Code: 6.0F

Ringer Equivalent Number (REN): N/A

FCC Approval Information for FO9x00 Models with
ISDN U BRI

FCC Registration Numbers: EMSUSA-32377-DE-N
Facility Interface Codes (FIC): 021S5

Service Order Code: 6.0N

Ringer Equivalent Number (REN): N/A

WARNING! You cannot connect the

S/T connection to the ISDN network directly.
The S/T connection must be connected to an
NT-1 device, which should be supplied by
the service provider. Failure to do this may
result in damage to the equipment. The T1
interface has DSX functionality and, if
installed as DSX, must be installed behind a
Part 68 registered CSU/DSU.

The FCC registration number can be found on the product |abel,
located on the bottom of the unit. The Ringer Equivalency Number
(REN) determines the maximum number of devices that can be
connected to your local telephone line and still ring properly when
your number is called. In most but not all areas, the sum of the
RENSs for all devices connected should not exceed five (5). For
more specific information concerning connection requirements,
contact your local telephone company.

If any of your telephone equipment causes harm to the telephone
network, the telephone company may temporarily discontinue
serviceto your lines. If possible and practical, the company notifies
you in advance. If not, the company notifies you as soon as
possible. With the notification, you are advised of your right to
complain to the FCC.

The telephone company may make changes to its facilities,
equipment, operations and procedures which could affect the
operation of your equipment. Before these changes are made, the
telephone company will provide advance notice that
communications service will be interrupted.

FCC regulations prohibit the connection of customer-provided
equipment to coin services (central office implemented systems).
Connection to party lines is subject to tariffs; contact your state
public service commission for information.

Thisunit has been verified to meet the requirementsfor aClass A or
Class B computing device (depending on the model you have)
pursuant to Subpart J Part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful
interference in a commercial environment. This equipment
generates, uses and can radiate radio frequency energy which may
cause harmful interference to radio communications. Operation of
Class A devicesin aresidential areaislikely to cause harmful radio
interferenceto televisions, radios, computers, etc. If it does, the user
isrequired to correct the interference at the user’s expense. See
Safety Information, in this chapter, if interference to reception is
suspected.

See the |abel on the bottom of the unit to determine whether it is
classified as Class A or Class B. In order to comply with Class B
requirements, you must use FastComm data cables or cables made
with equivalent specifications.

Canada: Communications
Regulations

The Canadian Department of Communications label identifies
certified equipment. This certification means that the equipment
meets certain telecommunications network requirements for
protection, operation and safety. The Department does not
guarantee the equipment will operate to the user’s satisfaction.
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Beforeinstalling the equipment, users should seek permission to be
connected to local telecommunications company facilities. The
equipment must also be installed using an acceptable method of
connection. In some cases, the company’ s inside wiring associated
with asinglelineindividual service may be extended by means of a
certified connector assembly (telephone extension cord). The
customer should be aware that compliance with the above
conditions may not prevent degradation of service in some
situations.

The standard connecting arrangement code foraDDSDSU/CSU is
CA 48S.

The standard connecting arrangement code for aDDS-SC DSU/
CSU isCA 81A.

The standard connecting arrangement code for T1 is CA 48C.
The standard connecting arrangement code for ISDN is CA-A11.

Repair to certified equipment should be made by an authorized
Canadian maintenance facility designated by the supplier. Any
equipment repair or alterations made by the user or equipment
malfunctions may give the telecommunications company cause to
request the user to disconnect the equipment.

Users should ensure for their own protection that the electrical
ground connections of the power utility, telephone lines and
internal metallic water pipe system, if present, are connected
together. This precaution may be particularly important in rural
areas.

Caution: Users should not attempt to make such connections
themselves, but should contact the appropriate electric inspection
authority, or electrician, as appropriate.

The Ringer Equivalence Number (REN) assigned to each terminal
device denotes the percentage of the total load to be connected to a
telephone loop which is used by the device to prevent overloading.
The termination of aloop may consist of any combination of
devices subject only to the requirement that the total REN of all
devices does not exceed 5.

The REN for both F9100 and F9200 is 0.3 for units with 33.6
modems.

This Digital apparatus does not exceed the requirements for Class A
limits for emissions from digital apparatus set out in the Radio
Interference Regulations of the Canadian Department of
Communications.

Vi
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Product Warranty

FastComm Communications
Corporation

FastComm warrants that the Product shall be free from defects in
material and workmanship for a period of twelve (12) months from
the date of shipment to the end user, or fifteen (15) months from
date of manufacture, whichever is shorter. Proof of delivery may be
required prior to warranty repair.

FastComm'’ sliability shall belimited to either repair or replacement
of the defective product, at FastComm's option.

FastComm shall incur no obligation under this warranty if (1) the
allegedly defective goods are not returned to FastComm within 30
days of the discovery of the alleged defect, or (2) if FastComm’s
verifiable tests disclose that the alleged defect is not due to defects
in material or workmanship.

FASTCOMM MAKES NO EXPRESS OR
IMPLIED WARRANTIES REGARDING THE
QUALITY, MERCHANTABILITY, OR FITNESS
OF THE PRODUCT FOR A PARTICULAR
PURPOSE. FASTCOMM SHALL NOT BE
RESPONSIBLE FOR CONSEQUENTIAL,
INCIDENTAL, OR PUNITIVE DAMAGES,
INCLUDING, BUT NOT LIMITED TO LOSS OF
PROFITS, OR DAMAGES TO BUSINESS OR
BUSINESS RELATIONS. THIS WARRANTY IS
IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED.

FastComm will process requests for the repair of products sold
pursuant to this agreement according to the following policy:

No Product will be returned without prior authorization.

All requests for return of Product should be made to FastComm.
FastComm’s Technical Support Administrator will obtain all
necessary information from the customer for processing the return
and issuing a Return Authorization (RA) number.

Defective Product must be returned in static protective material,
securely packaged to prevent damage in transit, and shipped
prepaid with the RA number written on the outside of the package
to:

FastComm Communications Corp
14120-A Sullyfield Circle
Chantilly, VA 20151RA #:
Phone: 703-449-6012
Fax: 703-803-2956

FastComm will use commercially reasonable efforts to either repair
or, at its option, replace defective Products covered under warranty
within fifteen (15) working days of receipt. The warranty period for
repaired or replaced Products shall be the remainder of the original
warranty or ninety (90) days, whichever is greater. Product will be
returned to the customer prepaid via UPS Groundtrac service.
Expedited freight is at customer’ s expense.

Products found to be operable after testing (e.g., no trouble found)
according to FastComm'’s current manufacturing standards will be
subject to a bench fee per unit.

FastComm will use commercially reasonable efforts to either repair
or replace, at its option, defective Products not covered under
warranty, within fifteen (15) working days of receipt. The warranty
on serviced Products is ninety (90) days measured from the date of
service. Out-of-Warranty repair charges vary according to model
and are subject to change without notice.

FastComm will use its best efforts to ship replacement Product
within 24 hours of request from the Dealer/Distributor in
emergency situations. The Dealer/Distributor must contact
FastComm within thirty (30) days of receipt of defective Product to
initiate (D.O.A) advance replacement procedures.

Overnight and express shipments from FastComm to the customer
will be at the customer’s expense.
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Service Policy

FastComm Communications Corporation provides technical
assistance for all FastComm products. FastComm'’s Technical
Support Department can be reached by calling 703-
449-6464. When the call is answered, the Administrator will
request the following information:

e Customer Name

e Customer Location

e Distributor Name and point-of-contact
* Telephone Number

« Equipment Description

e Problem

Repair Policy

In the event that repairs to the equipment are required, you must
obtain a Return Authorization number (RA) from FastComm in
order to return the equipment to the factory. The RA can be
obtained by phone, fax or letter by contacting the Repair
Department at the following address:

FastComm Communications Corporation
Customer Service

14120-A Sullyfield Circle

Chantilly, VA 201651-1627

Tel: 703-449-6012 Fax: 703-803-2956

Return Merchandise Authorization Policy

Please follow these instructions to ensure proper service of your
product(s) and customer account.

Return Policy & Procedures

e All returns, including returns for credit, must be shipped freight
pre-paid. FastComm will return ship all repairs UPS ground, or
asimilar service, pre-paid to the customer.

e All returns MUST display a valid Return Authorization
(RA) number on the outside of the package. Any product
returned without an RA number will be refused.

¢ RA numbers are valid for ninety (90) days from the date of
issuance.

« Product returned without accessories (i.e., manual, cables) will
be replaced "as new" on request by the Distributor for an
additional fee.

Return Policy & Procedures for Credit

In addition to meeting the above criteriafor all products, returns for

credit must follow these rules:

¢ All Return for Credit RA numbers areissued by the Accounting
Department.

« The model being returned must be a current stocking product.

* Toreceive credit, all returns must be in new condition with the
original box and contents, including cables and manuals.

« Theproduct must be received no later than thirty (30) days from
the date of invoice.

e All authorized and acceptable returns, other than those covered
bythe D.O.A. or Warranty Return Policy (below) will be subject
to an inspection and restocking fee.

e All returns for credit must be approved by FastComm's
Accounting Department (703-318-4369). This must be
coordinated before an RA number will be issued. Equipment
returned without a valid RA number will automatically be
refused.

D.0O.A. and Warranty Return

In addition to meeting the above criteriafor all products, D.O.A.

and Warranty Returns must follow these rules:

« D.O.A. is defined by the manufacturer as any product which
experiences a failure directly out of the factory box or fails
within thirty (30) days from the date of purchase by the
distributor.

e All warranties are for factory repair, not replacement, of the
product. This appliestodealers and distributors, aswell asdirect
customers. Equipment meeting the D.O.A. definition aslisted in
item (A) will be replaced or repaired upon receipt of the
defective equipment. All D.O.A. replacements should be
coordinated through the distributor.

e Atthediscretion of the manufacturer, when a product is deemed
non-repairable it may be replaced with an equivalent model
during the warranty period.

e If aproduct is deemed to have failed for reasons other than those
covered by the warranty, the standard repair charge will be
assessed for services rendered to the product. A basic charge
will apply when the customer decides not to repair the product.

e |If aproduct is returned for repair and found to be in operating
order (i.e., no problem found), a bench charge will be assessed
for testing and materials. The Technical Support Department
hours are Monday through Friday, 8:30 AM to 6:00 PM (EST).
The Support number is 703-318-4350. Contact the FastComm
salesperson for your account/region to order replacement power
supplies, firmware upgrades and like items.

viii
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How to Use this Book

This book has been organized, bookmarked, and indexed to help
you find the information you need as quickly as possible. Its content
has also been cross-referenced extensively to provide you with
speedy access to additional information on the referenced material.
Below is a description of how the content of the book is organized
and tips on using hyperlinks in the online version.

If you have suggestions on how to improve this manual, or if you
have any comments about the content of this book, please contact
the Technical Publications Department at (703) 318-4309.

Contents

The book should be used in conjunction with the Ether/Mono/Ring
FRAD and Web.router Reference Guide. Thisbook usesa
functional approach to content, describing the entire process of
configuring ports and routing schemes, monitoring, system
administration, and remote management. The book’s content is
organized as follows:

The book begins with a notice of FCC regulations, a set of safety
guidelines, warranty information, and the return policy.

The Installation and Testing chapter carries you through the
basic process for planning your network, installing and cabling the
equipment, testing back-to-back, and monitoring statistics during
set up. This chapter also discusses how to quickly configure units
for initial connectivity; how to configure internal CSU/DSUs; and
how to set up a Cypress Chassis and Distributed Routing System,
should any of these last three options apply to you.

The Getting Familiar with the System chapter describes how
to use passwords and navigate the menu system, while explaining
basic concepts such as the use of port types.

The Specification and Pinouts appendices provide tecnical
information such as environmental concerns and cable pinouts.

The Sample Network Applications chapter provides asample
network diagram along with completed port and routing
configurations.

Online Documentation

Using Bookmarks

When you open the book through Adobe Acrobat Reader™ 3.0,
you can view alist of Bookmarks, which outline of the book’s main
topics. If you click on an arrow in the Bookmark list, you can
display additional sub-topicsfor that heading. When you click ona
topic in the Bookmark list, you are automatically taken to the first
page of that section within the book. The Bookmarks remain on the

side of the open page so you can quickly jump from one topic to
another without ever closing the book.

Using Entries in the Contents, List of lllustrations, &
Index

All entriesin the Table of Contents, List of Illustrations, and Index
are hyperlinked to their respective reference points within the text.
If you move the cursor over the entry until it turnsinto ahand figure
with a pointing finger, and then click, you will be taken to the place
within the text where that topic or illustration is discussed.

Using Cross-References

When you see ablue, underlined title or step number within the text
of the book, you can click onit and automatically be taken to related
material.

Using Headers & Footers

« Page Numbers - Throughout the book, you can find the page
number at the bottom of the page in the corner.

« Title & Firmware Release Number - On odd-numbered pages,
the title of the book appears in the lower left corner, and on
even-numbered pages, the release number of the relevant
firmware appears in the lower right corner.

e Chapter Name & Main Heading - At the top of each page, you
will find the name of the chapter and the title of the top level
heading of the section being discussed.

Printed Documentation

Using Entries in the Contents, List of lllustrations, &
Index

An extensive Table of Contents, List of Illustrations, and Index
have been provided to help you find a given topic quickly and
easily. Y ou will noticein the Table of Contents that the sections on
port protocol configurations and protocol statistics are listed in
alphabetical order, according to the name of the protocol.

Using Cross-References

An underlined title or procedural step number within the text
indicatesthat you can find information in the referenced section that
relates to the subject at hand.

Using Headers & Footers

« Page Numbers - Throughout the book, you can find the page
number at the bottom of the page in the corner.

e Title & Firmware Release Number - On odd-numbered pages,
the title of the book appears in the lower left corner, and on
even-numbered pages, the release number of the relevant
firmware appears in the lower right corner.
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e Chapter Name & Main Heading - At the top of each page, you
will find the name of the chapter and the title of the top level
heading of the section being discussed.

Additional Documentation

The companion to this book is the FRAD Reference Guide
which provides the following chapters:

The Introduction chapter describes the FRAD, Frame Relay, IP,
and IPX.

The Getting Started on Configurations chapter discussesthe
steps you must go through before configuring protocol parameters,
such as assigning the unit a name and address or defining a routing
path. It discusess the concept of logical ports and describes how hot
select one, and it carries you through the steps involved in linking
logical portsto phyical ports.

The Configuring Ports and Routing chapters provide
procedures on configuring each protocol and port interface and
routing functionalities, such as NAT and IP Filtering.

The Monitoring Statistics chapter provides a display of each
statistics screen, along with a definition of each field on the screen.

The System Administration, Managing the System Re
motely, and Downloading & Upgrading Software

Documentation Conventions

The following conventions are used throughout the manual:

CONVENTION

DESCRIPTION

chapters offer procedures for performing the administrative tasks
within the system, such as copying configurations or downloading
firmware, and provide useful information and procedures for using
using Telnet, SNMP, and ICMP.

A full Glossary and complete Index is also provided.

Small bold text

Step 1

la

CONFIGURATION MENU.

STARTING PATH . ..

Section 5.12, IP RIP

II Caution
H B

Warning

NOTE

Represents the text and
numerals that are displayed on
the unit's screens.

Used before steps in a
procedure.

Used before a step in a
procedure when a numbered
procedural step is broken into
sub-steps.

Used at the beginning of a
procedural step to introduce
the name of the menu or field
that is being defined or
discussed in this step.

Specifies the path you must
take to reach a particular menu
option.

Denotes a cross-reference to a
related topic.

Alerts you to situations in which
you can cause minor damage
to configurations, data, or
equipment.

Alerts you to situations in which
you can cause serious damage
to data or equipment, or that
can cause bodily harm.

Represents additional
information that you may need
to complete your task.

May also say FOR EXAMPLE,
HELPFUL HINTS,
TROUBLESHOOTING TIP,
and IMPORTANT.
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1 Introduction

Welcome to the world of Frame Relay networking. With your new Frame Relay
Access Device (FRAD) you can now access this cost-efficient and high-

performance networking service. The FRAD family includes the EtherFRA

DTM

MonoFRAD™ | RingFRAD'™M and web.router ™, models, which come with a
variety of features and options. This guide, in addition to describing Frame Relay
and many other networking principles, provides detailed information on the
installation, configuration and operation of these products.

1.1 Features

These models, that can be expanded or upgraded in the field, provide many
convenient features:

1

Optional LAN-only protocol suite consisting of Frame Relay, PPP, SLIP and
Telnet Terminal (IP and IPX on the EtherFRADS) with SNMP capability.

PV C management standards: American National Standards Institute (ANSI)
T1.617 Annex D, ITU Q.933 Annex A and the Local Management Interface
(LM1).

Auto-detects DLCIs and management scheme via FastCONNECT™ and
FastCONFIG™.

Interoperability with other manufacturers' standards-based equipment via
Internet Engineering Task Force (IETF) RFC 1294 (which replaces RFC 1490).

Auto-detects the IP addresses of connected routers automatically via RIP
routing capabilities.

Network access via an integral Digital Data Service (DDS) compatible CSU/
DSU (DDS connector for usein North Americaonly), T1 CSU/DSU, E1 (G.704
interface) or aFastick™ serial connector.

Software control of clock source (internal clocking or loop-timed clocking)
from the network, if purchased with an integral CSU/DSU.

Supports RS-232, RS-422, X.21/V.11, and V.35 (with EIA-530 pinout)
interfaces (DCE or DTE) on all serial ports.
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What Does a FRAD Do? 1 INTRODUCTION

1.2

9  Supports direct Ethernet connection via 10Base-T or AUl (EtherFRAD models
only).

10 Routes data over DLCIs according to a physical user port when using
encapsulation. Routes specific protocols over DLCs according to protocol
addresses.

11 Dedicated local supervisor port with menu-driven interface.

12 Remote configuration and management via Telnet or SNMP, accessed through
any |P data stream into the unit.

13 Multiple levels of password protection.

14 Reception and transmission of PING in IP environments.

15 Maintains configuration in non-volatile memory to recover from power outages.
16 Contains Flash memory to allow easy upgrades.

17 Built-in, low-voltage switching power supply for adaptability to 115V a.c. or
230V a.c. sources.

These features permit virtually all data communications equipment to access Frame
Relay network services so that users can take advantage of the substantially lower
cost and higher performance supplied by Frame Relay technology. In addition, users
can extend the useful life of installed applications and equipment that could not
otherwise be directly connected to Frame Relay networks.

What Does a FRAD Do?

Most existing data communications equipment was designed prior to the
development of Frame Relay technology and cannot be connected directly to a
Frame Relay network. This equipment is referred to as legacy equipment, and the
older protocols this equipment supports are called legacy protocols.

The FRAD provides a cost-efficient means for connecting legacy equipment to a
Frame Relay network by “translating” its protocols into a format that can be
transmitted over a Frame Relay network. After the unit translates the data, it routes
the data across the Frame Relay network to another unit or Frame Relay-compatible
device. When it reaches this destination device, the data is normally translated back
to the original protocol. The units are capable of supporting most commonly used
protocols and many legacy protocols.

The unit can also concentrate and switch multiple sources of Frame Relay traffic
simultaneously.
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1.3

1.4

What is Frame Relay?

Frame Relay is a networking standard used in both public and private networks. A
Frame Relay network is a packet-oriented, statistically-multiplexed network
providing multiple virtual circuits through a single physical connection. More
formally, Frame Relay is a connection-oriented Frame M ode Bearer Service defined
within the international standards for Integrated Services Digital Network (ISDN).
It is similar in many respects to an X.25 network, but with better performance and
lower costs.

The key benefits of Frame Relay are:

» Carries many connections across asingle line.
 Shares bandwidth with multiple applications and/or call sessions.
» Handles bursty traffic.

e Has high-speed and low-delay characteristics similar to Time Division
Multiplexing (TDM).

» Accesses public Frame Relay services (not based on usage) that are usually lower
cost than those for leased lines.

Using DLCIs for Frame Relay

Because a single physical connection to a Frame Relay network can support alarge
number of applications or sessions, some method is required to uniquely identify the
data flow associated with each application or session. This is done in Frame Relay
by way of logical connections or Virtual Circuits (VCs). In Frame Relay, VCs are
called DataLink Connections (DLCs). Each DLC has an identifying number, known
asaDataLink Connection Identifier (DLCI). ThisDLCI isused inthe Frame Relay
packet header as an address for the data contained in the packet.

Although Frame Relay supports switched service that allows connections to be
temporarily established, most Frame Relay services (and equipment used to
provision the services) implement DLCs as Permanent Virtual Circuits (PVCs), i.e.,
the connections are preconfigured by the network operator at the time of
subscription. Therefore, the same DLCIs must be configured for your unit. It is
important to note that a DLCI has local significance only; the other end of a PVC
probably has adifferent DLCI.

For example, two PV Cs have been provisioned for a subscriber; one between Site A
and Site B, and one between Site A and Site C. Thefirst PV Cisassigned aDLCI of
100 at Site A, and a DLCI of 500 at Site B. Therefore, data sent from Site A with a
DLCI of 100 is carried over the first PVC to arrive at Site B. Similarly, data sent
from Site B must use a DLCI of 500 to arrive at Site A.
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1.5

The Frame Relay interface standard defines a maximum of 1024 possible DLCIs. Of
these, two DLCIs (0 and 1023) have been reserved for signaling, and 30 DLCIs (1
to 15 and 1008 to 1022) have been reserved for future use. That leaves 992 DLCls
(16 to 1007) available for subscriber use on each physical interface to the network.

Networking Environment

The FRAD can operate in a broad range of communications environments and can
support awide variety of applications. For example:

Users with IBM equipment using Synchronous Data Link Control (SDLC)
protocol can enjoy the benefits of higher speed, greater reliability and
substantially reduced line costs inherent in Frame Relay networks.

Sites with polled protocols such as IBM’ s Systems Network Architecture (SNA)
or Unisys (Burroughs Poll/Select) can aso realize the cost/performance benefits
of Frame Relay with the added capability of having idle polling sequencesfiltered
from the Frame Relay network. This improves performance while making more
bandwidth available for other applications.

Local Area Network (LAN) users can take advantage of built-in IP and IPX
routing which allows the unit to serve as arouter. Multi-port units allow legacy
applications such as SNA and Asynchronous traffic to be carried along with LAN
internetworking traffic through a single Frame Relay network interface.

Equipment using asynchronous protocols through dial-modems, such as Unix to
Unix Copy Program (UUCP), can now be connected through a highly reliable
digital Frame Relay interface which can be configured for much higher speeds
(up to 115.2 kbps). Significant performance increases are usually the result.

Users with an investment in X.25 networking equipment have two options. First,
they can use X.25 as a network protocol in the unit, assigning VCsto DLCIs to
direct data through the network.

Second, they can replace the actual underlying X.25 network with lower cost,
higher performance Frame Relay service by using the unit to maintain an X.25
compatible interface to the terminal equipment (using Annex G capability
provided in the unit).
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Encapsulation, Routing, & Protocol Emulation

1.6  Encapsulation, Routing, & Protocol Emulation

The FRAD provides three levels of support (encapsulation, routing and protocol
emulation) depending on the particular protocol being carried.

1.6.1 Encapsulation

Encapsulation is a method of sending data in a given protocol over a Frame Relay
network by adding Frame Relay formatting to the data. Encapsulation works with a
wide variety of protocols because the unit is not required to have “knowledge” of the
protocol; it is not using any of the information contained in the original protocol to
route the information.

To perform encapsulation, the unit:

1 Accepts datafrom aterminal device,

2 Encapsulatesit with a Frame Relay compatible packet header and trailing CRC,

3 Transmits the data over a Frame Relay network, and

4 Removes the Frame Relay envelope at the remote end to result in the original

protocol.

5 Encapsulation results in a point-to-point circuit in which data cannot be routed.
A multi-port unit can carry several of these point-to-point circuits over asingle
Frame Relay interface. With encapsulation, the unit determines which PV C to
use based on the physical user port carrying the data.

1.6.2 Routing

Routing is another method of relaying data over a Frame Relay network using
addresses to determine the destination. For certain protocols, the unit examines the
addressing information contained in the original data to determine which PVCisto
carry the data. As a result, the unit can emulate multipoint networks by routing
information according to the protocol address.

Routing of the following protocolsis supported in the unit:

PrRoOTOCOL

COMMENTS

IP (SLIP, PPP, E THERNET)

Routing by IP address to support meshed LAN
environments

IPX (PPP, ETHERNET)

Routing by IPX Network Number to support meshed
Novell LAN environments
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1.6.3

SDLC/SNA Routing by SDLC address to emulate multi-drop lines

BURROUGHS POLL/SELECT | Routing by polling address to emulate multi-drop lines

X.25 Routing by X.121 address to emulate a switched X.25
environment

FRAME RELAY Routing by DLCI to act as a Frame Relay concentrator or

Frame Relay switch (feeding Frame Relay streams to
other Frame Relay compatible devices)

Protocol Emulation or “ Spoofing”

Protocol Emulation or “Spoofing” is a means by which the unit acts as a polling
device when relaying traffic. Polled protocols were developed in the late 1960s as a
way to use communications lines more efficiently, often using multi-drop
architectures. In order to allow multiple devices to relay traffic through a single
communications line, one device was configured as a “master” which controlled
communications with all other devices on the line (the “slaves’). In this
configuration, the master “polls’ the slaves to see if they have any data to transmit.
The master also selects slaves to receive its information.

The unit supports protocol emulation for SNA environments (simulating PU2 and
PU4 devices) and for Burroughs Poll/Sel ect environments by using address routing.
This means that the unit simulates the polling process locally before any datais sent
to the network. Since much of the polling activity consists of idle polling sequences
containing no real data, the unit filters out the idle polls before dataiis sent across the
Frame Relay network. This results in better overall performance (faster polling
responses) and more available bandwidth on the network for other applications.

Release 5.0.3A



1 INTRODUCTION

FRADs and IBM SDLC

1.7 FRADs and IBM SDLC

Synchronous Data Link Control (SDLC) is the link control protocol used by the
majority of IBM and IBM compatible systems in a wide area networking
environment. SDLC isaBit Oriented Protocol (BOP) that includes aframe structure

and

a link access procedure for establishing, maintaining and closing

communications.

The unit can process the IBM SDLC Protocol (as described in IBM document
GA27-3093) in four different ways:

1

The Bit Sync Encapsulation option causes the unit to encapsulate all SDLC
frames from a given user port within a single pre-configured DLC on the Frame
Relay network. This method allows maximum flexibility in that no assumptions
are made regarding SDLC. This approach supports SDLC (but not loop mode),
High Level Data Link Control (HDLC) or any other BOP which:

usesa“7E” flag character as aframe delimiter,

includes automatic zero insertion within the data stream to prevent more than
SiX consecutive one bits, and

uses alTU CRC16 redundancy checksum at the end of the frame.

Because there are no internationally accepted standards for encapsulating BOP
protocols, a unit must be used on both ends of the connection to ensure
compatibility. A F8150 or F8110 Channelized Link Controller can also be used
to pass SDLC traffic on multiple DLCs.

The SNA 1490 feature is fully standards-based (RFC-1490), ensuring
compatibility with any device using the same standard. This routing feature
enables the unit to reduce the traffic over Frame Relay by spoofing SDLC
supervisory traffic locally. It also allows the unit to extend the seven-hop

limitation in the Token Ring architecture by another six hops by terminating
each Token Ring connection locally. These six hops are added in the Token
Ring network connected to the remote side of the Frame Relay network.

SDLC Protocol Emulation supports SDLC Primary to Secondary
communications. This approach uses a proprietary transport layer to provide
end-to-end data integrity. Each controller on the line uses a separate “transport
session” within a DLC. Only information frames and transport related control
information are transmitted across the Frame Relay network. Polling
sequences are generated and answered locally. This approach also requires
a unit at both ends of the PVC.

SDLC Routing supports the transport of SDLC frames over Frame Relay
DLCIs. SDLC traffic corresponding to the configured controllers are carried as
is, over the configured DLCIs. SDLC Routing does not spoof the SDLC traffic.
With SDLC Routing, the SDLC controllers of the same SDLC port can be
carried over different DLCIs. This is not possible with Bit Sync Encapsulation.
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1.8

TCP/IP Environments

FRADs accept both native IP traffic from a direct Ethernet connection and |IP data
encapsulated in async/sync PPP (RFC 1331) or SLIP (RFC 1055). IP traffic is
encapsulated according to the RFC 1490 standard. The encapsulated packets are
then routed based on |P addressing. The FRAD has the ability to convert “1P over
PPP" to “IP over Frame Relay," which provides non-Frame Relay routers with a
means of accessing Frame Relay networks.

ARP Usage

The FRAD supports the Address Resol ution Protocol (ARP) on the Ethernet. ARP
is an acronym for Address Resolution Protocol. Let's review how ARP works.
When you want to make an | P connection between your host and another, you must
specify inthe configuration the |P Address of the destination host. However, the unit
must also be given the address that is physically encoded on a chip in the destination
device. This hardware-encoded address is the Medium Access Control, or MAC,
address. The software-configured |P Addresses are mapped to their corresponding
hardware-encoded MAC addresses in an ARP Table of addresses.

When you attempt to send datato agiven | P address, the unit looks at its ARP Table
to find the MAC address associated with that address. If no match is found, the unit
broadcasts an ARP Request to the network, asking if any device in the network
knows the MAC address for the IP Address you have specified. If your device
receives a response (ARP Response) identifying the MAC address that
corresponds to the IP Address, your unit enters this information into its ARP Table
and initiates the connection you requested.

The updated information in the ARP Table remains intact for a configured number
of seconds or minutes. The reason the information is not held indefinitely is that if
the chip that holds the MAC address in a given device is replaced with a new chip
(and new hardware-encoded MAC address), the ARP Table will be out of date. By
dropping entries from the ARP Table every X number of seconds or minutes, the
deviceis forced to constantly update the information.

The unit's ARP table stores up to 500 entries. Entries are aged and deleted after 20
minutes of inactivity. If thetable isfull, anew entry is written over the oldest entry.

Inverse ARP Usage

The unit also respondsto Inverse ARP requests on the Frame Relay network port per
RFC 1293. This means that when an Inverse ARP request is sent to one of the unit’s
DLCIs, the unit responds with its configured | P address. The unit does not generate
Inverse ARP requests.
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1.9 IPX Environments

The unit accepts Novell IPX packets, which it encapsulates first in a PPP format,
using Frame Relay encapsulation. As a result, the unit can interoperate with
standards-based routers to carry IPX traffic along with IP data. IPX data can be
delivered to the unit via an Ethernet interface (on an EtherFRAD) or a PPP interface
connecting your PC with a unit serial port that is configured for PPP. (IPX data can
be sent through a PC serial port in PPP format instead of through atraditional LAN
Network Interface Card.) IPX traffic is routed in the unit according to the Novell
Network Number. The unit supportsrouter-to-router communication (RIP and SAP)
so that network locations and servers can be learned automatically. SAP messages
are cached and filtered to reduce traffic on the Frame Relay network.
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2 Installation & Testing

This chapter provides basic information on planning your network, installing units
and components, monitoring LEDs, and testing back-to-back.

2.1  Planning

This section provides helpful tips and worksheets to help with planning and the
various aspects of your setup.

2.1.1 Worksheets

Before you begin the installation process, make sure you know exactly:

» what your network will look like
» how your model fits into the network

» what equipment, cabling, and tools you must have to install the unit properly

Following is a set of worksheets to help ensure that you have the necessary
information and tools to make your installation a smooth one.

NOTE: Some of the information needed to complete the worksheet can
be supplied by your service provider.
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Planning 2 INSTALLATION & TESTING

NETWORK PLANNING CHECKLIST

TRUNK

Network Interface RS-232 I:l RS-422 I:l V.35 I:l V.11 I:l
RI-48C | | Ry-4ss| |

CSuU/DSU 56/64 — Serial
T-1 ESF: —— D4: __ AMI: B8ZS: PRI:
E-1 CCS: —— CAs:
Node Number - Node Name

Clock Source _ Network Speed

INT EXT

Frame Relay Protocol Annex A ——— AnnexD ———— LMl
DLCI CR — Bc —  Be
DLCI CR — Bc — Be
DLCI CR — Bc —  Be

Circuit Numbers

Notes
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Planning

SUPERVISORY PASSWORD

Passwords & Authorized Password Holders

Default: fastcomm

New Password:

Authorized User(s)

LOCAL PASSWORD

Default: (No default)

New Password:

Authorized User(s)

REMOTE PASSWORD

Default: (No default)

New Password:

Authorized User(s)
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2 INSTALLATION & TESTING

2.2 Unpacking Equipment
Parts Checklsit
Series Unit Installation Power Power 8 Pin Mod 8 Pin Mod -
Guide  Transformer Cable Sup Cable DB-9
115v or 230v* Adapter
230v requires  for 230v
power cables transformer
9100-S
9100-D 2 per box
9200-S
9200-D 2 per box
9200-T 2 per box
9200-E 2 per box
The unit is shipped in a shock absorbing container. If it must be returned for any
reason, the original shipping container must be used. Failure to comply may result
in voiding the equipment warranty. Inspect all items for damage that may have
occurred during shipment. If damage is noted, contact the carrier. If any items are
missing, notify us for replacement parts.
Before you start!! Adapter cables may be required to use V.35, X.21/
V.11, and RS-422 on the unit ports. These cables may also be necessary
for DSU/CSU network ports and either 10 Base-T or AUI Ethernet ports.
Adapter cables can be ordered separately.
2.3 Finding a Permanent Location

Selecting an appropriate location for the unit includes environmental and
atmospheric considerations.

The environmental conditions should meet the following criteria:

1 Areamust be physically stable, free of excessive shock and vibration

2-4

Release 5.0.3A
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2 Areamust be free of excessive dust, corrosive gases or harmful vapors

3 Within the specified limits of temperature and humidity (listed in  Appendix A,
Specifications, Section A-8, Environmental ).

4 Confirm that al cables involved have the proper amount of slack for ease of
adjustment and configuration

5 The unit must be in a well lit area with sufficient room around the unit for
cabling connections

6 Toavoid crosstalk, physically separate network and user cables

7 The unit must be near a grounded, unswitched AC/DC outlet and telephone
ground bar.

8 Theunit must be near a service provider’ s network jack and telephone cross
connect or punch down board.

2.4  Using the Menu System

Before you start !!  To begin configuring the unit after you have
powered up for the first time, depress <ENTER> to display the Main Menu.
A flow chart of the entire menu system can be found on the following page.

FRAD (Ether/Mono/Ring FRADs and Webrouter) Installation Guide 2-5



Using the Menu System 2 INSTALLATION & TESTING
Main
Menu
|| Physical Port Interfaces Select either DTE/DCE/E1, T1 | CSUDSU | configure CSU/ ||  csu/bsu Auto Detect
Configurations Network or Ports Parameters DSsU Speed Type 56000 or 64‘000
1-4
[
Enter CSU/DSU
Clock Source —— Clock Source
Frame Relay (External/Internal)
- Data Logical Port [ . ] Port Currently Defined.
Configurations 2" Ethernet Attributes Physical Mapping Protocol Modify or Delete the Port
‘ (enter M or D)
Supervisor ‘
! Main Board Port | gelect Network or
Logical Port Port Currently Defined. Selection Ports 1 - 4
Protocol Menu Delete the Port (enter D)
Local Addresses Configure Local ——Enter Local IP Address
Addresses
\— Enter Local FRAD Name
Routing
R Configure IP Routing IP Routing Static Routing IP Default Enter IP Default
IP Routing Routing Configuration Method Parameters Router Router Address
RIP or Static
: IP Proxy ARp | Enabled or
IPX Roatin IPX Routing IPX Routing Disabled
9 Configuration Method

IPX RIP Packet
Priority

IPX SAP Packet
Priority

IPXWAN

IPX Encapsulation
Method IETF (RFC-1490) or CISCO

IPX Pass Thru
GPT Name

IPX Frame Relay
Priority

IPX Router or
IPX Passthrough

IP Prioritization

Status

IP Prioritization Disable or Enable
Status
Priority Table

Default Priority
Medium Enter Source IP Address Low
v Typ_e of Enable or Disable
Service

Enter Priority for outgoing IPX RIP
traffic over Frame Relay: Immediate,
High, Medium or Low

Enter Priority for outgoing IPX RIP
traffic over Frame Relay: Immediate,
High, Medium or Low

IPXWAN Active or IPXWAN Inactive

IP Filtering

IP Routing

Table

RIP Routing

IP Filtering Filtering Table
Status

Enable or Disable

Enter Source IP
Address Low

Filter Remote
Logging

IP Filtering Disable or
Remote Enable
Logging Status

IP Address

Filter Remote
Logging

Enter Filter Logging
IP Address

View Current

Exit Session

System
Administration

SDLC QLLC
Switching Table

Sub-Address
Length

Status
Load Factory
Defaults
Write
Configuration
‘ Reset Unit
Statistics

Code Region
Priority

FRAD Triggers

Port Download

Supervisory
Logging

L | IPX Primary Enter IPX Primary Network Number Network Address NAT
Network Number Hexadecimal L Translation . . ;
(Hexadecimal) (NAT) Configuration 1 NAT Status Enable or Disable
4 IPX Router Name H IPX Routing Table H Glo_I?aIePSath ‘ P IP Masquerading | pynamic or
yp: Masquerading Mode Static
Frame Relay Global Paths Static NAT
Routing Type Table TCP, UDP, or ICMP
X.25 Routing X.25 Routing X.25 Switching Priority Traffic SNA Traffic Idle L’c\)‘ATinReéntg:ﬁs
Configuration Table Idle VC Timer VC Timer 99ing
IP/IPX Traffic
) SNA SNA Global Parameters SNA Module )
4‘ SNA Routing H Configuration }— Configuratiion Status Idle VC Timer Secondary
BootP/DHCP
L IP/IPX SVC Address
LLC FR Switching || | |  SDLCFR Retry Timer
Table Global PathTypes Switching Table
- ‘ IP/IPX SVC
External Dial Main Board SDLC LLC Retry Count
Devices Selection Switching Table

LLC QLLC Global Path X.25 SVC, X.25 PVC, Frame Relay
Switching Table | | Types PVC, Port Type IP/UDP, or Voice
FRAD Database PING Distributed Copy
Management FRAD System Configuration
Network
FRAD Remote Download

Release 5.0.3A



2

INSTALLATION & TESTING

Using the Menu System

The Main Menu is the top level of a hierarchy of menus you will use to configure
the FRAD. Depending on what modules you have in your unit, the Main Menu may
differ slightly from other models. Displayed below are the Main Menus as they
would appear in a unit with internal CSU/DSUs and with a unit that has been

configured as ISDN with external dial devices.

Main Menu for units that have internal CSU/DSUs:

FastComm F9200-DR-FNL -- Ver. 5.0.3a

Copyright FastComm Communications Corporation, 1993-2000.

Main Menu

1) Physical Configurations
2) Data Configurations

3) Local Addresses

4) Routing

5) Global Paths

6) External Dial Devices

V) View Current Unit Status
L) Load Factory Defaults
W) Write Configuration

R) Reset Unit

X) eXit Session

S) Statistics

Y) sYstem Administration

Enter Choice :

Main Menu for unitsthat have been configured as ISDN with External Dial Devices:

FastComm F9200-EL-FNL -- Ver. 5.0.3a

Copyright FastComm Communications Corporation, 1993-2000.

Main Menu

1) Physical Configurations
2) Data Configurations

3) Local Addresses

4) Routing

5) Global Paths

6) External Dial Devices

V) View Current Unit Status
L) Load Factory Defaults
W) Write Configuration

R) Reset Unit

X) eXit Session

S) Statistics

Y) sYstem Administration

Enter Choice :

FRAD (Ether/Mono/Ring FRADs and Webrouter) Installation Guide
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If you select Physical Configurations (1), the following menu will be displayed:

Port Interfaces

N) NETWORK :DTE -- CSU/DSU

1) PORT 1 :Active = RS-232 DCE Inactive = RS-232 DTE
2) PORT 2 :Active = RS-232 DCE Inactive = RS-232 DTE
3) PORT 3 :Active = RS-232 DCE Inactive = RS-232 DTE
4) PORT 4 : Active = RS-232 DCE Inactive = RS-232 DTE

Enter Choice:

IMPORTANT !I'  The "Port Interfaces" menu is actually the "Physical
Configurations" menu and will be changed accordingly in the next software
release.

This option (Physical Configurations) allows you to read the configuration of the
Fasticks. The active setting is the one currently being used in the unit. Theinactive
setting can only be used by inverting the Fastick in the unit. These settings cannot
be changed in this menu. The menu for units with fewer than four ports displays
only the number of ports they support.

If you select Data Configurations (2) from the Main Menu, the following is

displayed:

Logical Port Protocol Port Interfaces

S) Supervisor DCE

N) Frame Relay DTE -- CSU/DSU
1) UNDEFINED RS-232 DCE

2) UNDEFINED RS-232 DCE

3) UNDEFINED RS-232 DCE

4) UNDEFINED RS-232 DCE

E) EtherNet
M) More Ports...
Enter Port :

This option allows you to define the protocol characteristics of al data ports on the
unit.

If you select Local Addresses (3), the following menu will be displayed:

Configure Local Addresses

1) IP Address : 0.0.0.0
2) FRAD Name :

Enter Choice :
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This option allows you to enter the IP Address and aName. The IP Addressis used
asthe Local Addressfor our proprietary Transport Layer Protocol supporting legacy
protocols. The IP Addressis also used as the unit’s node address for switching and
in-band Telnet and SNMP network management. Every unit must be assigned an IP
Address.

When you select Routing (4), the following menu is displayed:

Configure Routing

1) IP Routing

2) IPX Routing

3) Frame Relay Routing
4) X.25 Routing

5) SNA Routing

Enter Choice :

The Routing option allows you to perform address mapping, or routing by
establishing routing tables that are used to guide packets on their path through the
network. A unit can route packets conforming to the IP, IPX, Frame Relay, X.25,
Annex G, and SNA protocals.

When you select Global Paths (5) the following is displayed:

Empty Global Path Table
Add Global Path Table Entry

Enter Path Name (1 to 10 Characters):

The Globa Paths option provides a central place to configure the parameters
necessary to route data. These parameters may include all or some of the following:
logical port number, protocol, circuit type, channel numbers, DLCIs or X.121
addresses.

2.5 Installing & Connecting Hardware

2.5.1 Selecting & Installing Fasticks

All units contain special modules called Fasticks which determine whether the port
interface is DTE or DCE. Fasticks are normally factory configured to customer
specifications and do not require alteration. However, you may need to change this
configuration if your requirements change. The Fasticks correspond to the serial
User and Network ports. This section describes the various Fasticks and explains
how to install them.
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There are five different kinds of Fasticks as listed in the table below:

TYPE DESCRIPTION
V.35 Five ICs* on front, SMT** on rear
RS-232 Three ICs on front, no SMT on rear
RS-422 Four ICs on front, no SMT on rear
V.35/RS-232, DCE only | Six ICs on front, SMT on rear
X.21 Four ICs on front, no SMT on rear

*|ntegrated Circuit
** Surface Mount Technology

lllustration 2-1: RS-232 Fastick

lllustration 2-2: V.35 Fastick

lllustration 2-3: RS-422 Fastick

lllustration 2-4: RS-232/V.35 Fastick
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2.5.2

2.5.3

lllustration 2-5: X.21 Fastick

How Fasticks Work

The Fastick terminal interface is a small Input/Output (1/0) module that converts
between Transistor Transistor Logic (TTL) levels and datacomm levels. It provides
amechanical configuration of the ports for DTE or DCE. The Fastick may be used
on any of our products that supports 1/O sticks and conforms to the pinout
requirements of this revision of Fastick.

A Fastick module supports either DCE or DTE depending on the position of the stick
in the socket. This setting isreflected in the Physical Configurations selection in the
Main Menu. As a DCE, the Fastick supports the delivery of "Transmit and Receive
Clock" and reception of "External Transmit Clock" (fromthe DTE). AsaDTE, it
supports the transmission of "External Transmit Clock" and reception of "Transmit
and Receive Clock" (from the DCE). The physical interface for the Fastick isa DB-
25 conforming to EIA-530 pinout. The default settings for the User portisDCE. The
default for the Network Port isDTE.

Changing Fastick Setup

This section describes the process of accessing, removing and replacing Fasticks
inside the unit. Disconnect power before opening the unit. Wear an anti-static wrist
strap or otherwise ensure proper grounding.

The MonoFRAD circuit boards are shown below. The F9100-D has one Fastick; the
F9100-S hastwo. The F9200 series boards are similar in layout to the boards shown
below.
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lllustration 2-6: F9100-D Board

Step 1
la

1b

1c

lllustration 2-7: F9100-S Board

The Fastick on the left side of the unit (when looking at the front panel) corresponds
to Port 1. The Fastick on the right side (of a F9100-S) corresponds to the Network
port.

Fasticks can be accessed by opening the case in the following manner:

Remove the four screws on the back of the unit.

Remove the screw on the bottom of the unit.

Slide the casing forward until the unit slides out the rear of the casing.

2-12
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2 INSTALLATION & TESTING GettingConnected

Step 2

Step 3

Step 4

Step 5

Step 6

To remove a Fastick, pull back the mounting tabs on either side of the Fastick and
tilt the stick outward at a 45 degree angle. Then pull the Fastick out of the socket.

Mounting Tab Mounting Tab

y '

lllustration 2-8: Fastick socket with Fastick

To insert a Fastick, first examine it to determine which side is to be inserted in the
socket, keeping in mind that the stick islabeled with arrows indicating which side is
DCE and which is DTE (or RS-232 and V.35, both DCE, as shown above). The
active configuration is the side whose text is upright with arrows pointing down
towards the Fastick socket.

Insert the Fastick into the socket at a 45 degree angle with the ICs facing into the
unit. Press down firmly to make sure that the stick is fully seated in the socket.

Rotate the top of the stick towards the tabs until the locking clips snap in behind the
stick to hold it in place. The tabs should also engage with the tab holes on the stick.
If you are experiencing problems getting the stick to lock in place, check to see that
it is pushed all the way into the connector.

Replace the casing by sliding it from the rear of the unit towards the front. Insert
and secure the four screws on the back and the bottom of the unit.

2.6  Getting Connected

Installation of the unit starts with the connection of cables as described in this
section. A list of port interface pinouts can be found in Chapter Appendix B,
Interface Pinouts.

CAUTION! Do not connect the unit to an analog telephone line.
Should you incorrectly attach the unit to a telephone line, thereby
causing harm to the telephone network, the telephone company will
notify you that a temporary interruption in your service on that line is
required.
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2.6.1 Physical Connection Requirements by Model
Eight basic models are listed in the table on the following page. The F9200 series
differsfrom the F9100 seriesin that the F9200 series has an Ethernet user port asthe
standard, while the F9100 series has a serial user port as the standard. See also
Chapter Appendix A, Specifications and Chapter Appendix B, Interface Pinouts for
more detailed information.
Using the "Connection Reference by Model" table, you will notice that model
numbers are immediately followed by one or more letters. These lettersindicate the
type of network port the model has. Thefollowing key identifiesthe type of network
ports these |etters represent:
+ D =Built-inDDS CSU/DSU
e S=Seid
e T=T1
« E=E1
The following key identifies the number of ports that some letters represent:
e DV =oneport (DSU) unit
» DW = four port (DSU) unit
e SV =one port (serial) unit
e SW =four port (serial) unit
Connection Requirements by M odel
MoDEL No. PORT PORT TYPE CONNECTORS LINE RATES
F9100-S 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
(MonoFRAD - | 1 Network RS-232, V.35, RS-422, X.21 | DB-25 2.4-768 Kbps
serial) 1 User RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
F9100-D 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
(MonoFRAD - | 1 Network DDS RJ-48S 56/64 Kbps
DSU) 1 User RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
F9100-SV 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
F9100-sW 1 Network RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
(MonoFRAD - | 1 User (SV only) RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
(serial) 3 Users (SW only) | RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
1 TokenRing Token Ring DB9, RJ-45 4 or 16 Mbps
F9100-DV 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
F9100-DW 1 Network DDS RJ-48S 56/64 Kbps
(MonoFRAD - | 1 User (DV only) RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
DSv) 3 Users (DW only) | RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
1 TokenRing Token Ring DB9, RJ-45 4 or 16 Mbps
2-14 Release 5.0.3A




2 INSTALLATION & TESTING GettingConnected
Connection Requirements by M odel
MODEL No. PORT PORT TYPE CONNECTORS LINE RATES
F9200-S 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
(EtherFRAD - 1 Network RS-232, V.35, RS-422, X.21| DB-25 2.4-768 Kbps
serial or 1,2,4 User RS-232, V.35, RS-422, X.21| DB-25 2.4-1024 Kbps
Webrouter) 1 Ethernet AUI or 10Base-T DB-15, RJ-45 10 Mbps
F9200-D 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
(EtherFRAD - | 1 Network DDS RJ-48S 56/64 Kbps
DSU or 1,2,4 User RS-232, V.35, RS-422, X.21| DB-25 2.4-1024 Kbps
Webrouter) 1 Ethernet AUI or 10Base-T DB-15, RJ-45 10 Mbps
F9200-T 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
(EtherFRAD - | 1 Network T-1 RJ-48C 1.544 Mbps
T-1) 1,2,4 User RS-232, V.35, RS-422, X.21| DB-25 9.6-1024 Kbps
1 Ethernet AUl or 10Base-T DB-15, RJ-45 10 Mbps
F9200-E 1 Supervisor RS-232 8 Pin Modular 2.4-38.4 Kbps
(EtherFRAD - | 1 Network E-1 RJ-Type Modular | 2.048 Mbps
E-1) 1,2,4 User RS-232, V.35, RS-422, X.21| DB-25 2.4-1024 Kbps
1 Ethernet AUl or 10Base-T DB-15, RJ-45 10 Mbps
2.6.2 Connecting an Async Supervisory Terminal

The unit’s Supervisor port can be connected to an Async Terminal, a PC running
terminal emulation software or a modem using the Supervisory (8 Pin Modular)
cable and one of three types of cable adapters. An 8 Pin Modular to DB-9 adapter is
standard for connection to most PCs. Thisis the adapter that is shipped with a unit.
An 8 Pin Modular to DB-25 adapter is optionally available for connection to most
terminals.

An 8 Pin Modular to DB-25 modem adapter is optionally available to connect a
modem for out-of-band management or remote configuration. For pinouts of these
cables, see Chapter Appendix B, Interface Pinouts.

Connect the Supervisory cable and selected adapter between the unit’'s Supervisor
port and your PC, terminal or modem in order to access the unit’s menu system.

Autobaud For Supervisory Terminal

The unit's Supervisor port autobauds to an attached termina if you depress
<ENTER> twice. The unit autobauds to most standard speeds from 300 bpsto 38400
bps (along with 8 data bits, no parity, and 1 stop bit). Once the unit is configured,
select eXit Session from the Main Menu before removing the terminal.
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The Supervisor port supports the BREAK function to reset the baud rate. If the unit
uses the incorrect baud rate because something other than <ENTER> was depressed
when establishing Autobaud, press <BREAK> (or send a BREAK from your
terminal emulation software) to reset the Autobaud procedure. Then depress
<ENTER> twiceto initiate the Autobaud feature.

2.6.3 Cable Connection for F9100-S/D MonoFRAD™

The basic F9100 series MonoFRAD ™ can be ordered with two different types of
network ports. The F9100-S series has a standard DB-25 (25 pin connector) network
connector which is displayed on the following page:

. DB-25 Connectors
NETWORK ‘ L port 1 \

POWER

'E" 31 —_Jeo il

- '.-'1

lllustration 2-9: F9100-S Series (MonoFRAD) Rear Panel

The F9100-D series MonoFRAD has an RJ-48S connector which is displayed on the
following page.
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GettingConnected

NETWORK

.

DB-25 Connector

port 1

\ power

lllustration 2-10: F9100-D Series (MonoFRAD) Rear Panel

NOTE: DDS inteface for use in North America only.

Step 1 Connect the Network port on the unit to your network using the appropriate cable for
the model and interface you are using.

Step 2 Connect your Data Terminal Equipment (DTE) to port 1 using a DB-25 interface cable.

Step 3 Plug the cable from the wall-mount transformer into the connector marked "Power" on

the rear of the unit. Plug the transformer into an AC outlet. The LEDs will cycle,

leaving on the green power LED on when the unit is operational.

2.6.4 Cable Connection for F9200-S/D EtherFRAD (2 ports)

The basic EtherFRAD can be ordered with four different types of network ports. The
F9200-S has a standard DB-25 network connector which is displayed on the following

page.

FRAD (Ether/Mono/Ring FRADs and Webrouter) Installation Guide
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~ ISDN Poyts

RJ-45 DB-15 et

Connector
DB-25 Connector 4

! Connector
¢ Power
NETWORK

- ETHERNET -
POWER

5. O -

lllustration 2-11: F9200-S Series (EtherFRAD) Rear Panel

The F9200-D, F9200-T and F9200-E model series EtherFRAD have an RJ-48S
connector which is displayed below:

PORT 2

Eﬁ =l DB-25 Serial

PORT 1. Ports

NETWORK DSU

< (REEZER))
i H Network

Ethernet Port

lllustration 2-12: F9200-D/T/E Series (EtherFRAD) Rear Panel
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GettingConnected

2.6.5

Step 1

Cable Connection for F9200-S/D EtherFRAD (5 port)

Serial Network
Port

lllustration 2-13: F9200-S Series (EtherFRAD-5) Rear Panel

@ .
DB-25 Serlal PORT 2 DB 25 Serial

PORT 4

Ports Ports
/\ I s [} s
R‘] ) DB 15 Power

DSU POWER
Ol [CacE & -
. '-.Z':

NETWORK

Network Port
Ethernet Port

lllustration 2-14: F9200-D Series (EtherFRAD-5) Rear Panel

Connect the Network port on the unit to your network using the appropriate cable for
whichever model you are using. The F9200-SM uses an optional cable to connect to an
external CSU and the F9200-DM uses an RJ-48S to RJ-48S cable connected directly to the
network.
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Step 2

Step 3

Step 4

Plug the LAN cableinto the 10 Base-T port or the AUI port depending on which wiring system
you are using. The AUI port has a slide-lock connector to ensure that the cable does not
disconnect accidentally.

For units with user ports, connect up to three Serial interface cables to the DB-25 connectors
marked Port 1, 2, 3 or 4.

Plug the cable from the transformer into the connector marked POWER on the rear of the unit.
Plug the transformer into an AC outlet. The LEDs cycle, leaving only the green power LED
on when the unit is operational.

2.6.6  Optional Adapter Cables

Several cables and adapters can be ordered separately if required for a particular installation.

» DB-25 to DB-15 adapter cable (FO002-11) may be required when using X.21 on a serial
port.

» A DB-25 to M-34 adapter cable (FO002-5 and/or FO002-6) may be required when using
V.35 on aserial port.

» A DB-25 to DB-37 adapter cable (FO002-7 and/or FO002-8) may be required when using
RS-422 on a serial port to adapt to EIA-449 connector standards.

* An 8 Pin Modular to DB-25 adapter (FO003-2 or FO003-3) may be needed for connecting
the supervisor port to aterminal or modem.

NOTE: To comply with Class B requirements, you must use FastComm data cables
or cables made with equivalent specifications.

2.7 Connecting Units via Software

See also . .. Chapter 9, Managing the System Remotely in the FRAD (Ether/
Mono/Ring FRAD and webrouter) Reference Guide .

2.8 FastCONNECT™

The FastCONNECT™ feature allows an administrator to configure any number of remote
unitsfrom asingle host site. This eliminatesthe need to have an administrator visit each remote
site to configure the unit. This saves both money and time. To use the FastCONNECT™
feature, follow the steps on the following page.
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Step 1

Step 2
Step 3

Step 4

Step 5

Step 6

Step 7

NOTE: FastCONNECT™ can only be used on new units that have never been
configured.

Ensure that the host site is configured with a management address and a complete routing table
with routes to each of the remote sites.

Ship the units to their respective locations and have them unpacked, and powered up.
From the host site, telnet to each unit.

The remote unit, once powered up, assumes that the first call it receivesis from the host, and it
accepts the call. The remote unit’s Main Menu is displayed on your screen.

The remote unit auto-detectsits own address from the first incoming Telnet call, PING request,
or SNMP message. Frame Relay is the default protocol for the Network port. Adaptive
Management-User is the default Frame Relay management setting, allowing the unit to
determine whether Annex A, Annex D or LMI is being used.

Configure the rest of the unit, ensuring that a routing path back to the host site is configured.

I CAUTION! If you fail to do this, you will not be able to telnet into the unit
again, and the unit will have to be configured locally by someone on-site.

Save and reset the remote unit. If you do not save and reset, the configuration will be lost.

SAVE & RESET ... Save the configuration into memory by selecting Write and then
Reset from the Main Menu.
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2.9

T1 FastCONNECT™

NOTE: This option is only available on FRADs equipped for T1 interfacing (i.e.,
F9x00-T).

T1 FastCONNECT ™ also allows aremote user to access an unconfigured FRAD connected
tothe network viaaT1 line. A number of configuration assumptions must be made to bring
the T1 trunk into service using FastCONNECT™. Following is a list of T1 parameter
settings (see Section 2.15, Configuring CSU/DSUs for configuration procedures), which
should guarantee successful FastCONNECT ™ operation:

1) Frame Format ESF

2) Line Code B8ZS

3) Bit Stuffing Disabled
4) Line Build-Out 0db

5) Clocking External
6) Line Loop Back Disabled
7) Data Rate 64 k

8) Data Type Normal

The channels to be used must be defined. An assumption is made that unused T1 channels
arefilled with 1'sin all eight bit positions. At power-up, the unit checks to see if the Time-
slots configuration has been set by the user. If not, the unit assumes FastConnect mode and
continues to determine the incoming line's used channels. Since this function can only be
successful if the T1 lineis active and connected to the unit, the unit performs this function
only after detecting a carrier ontheincoming port. The unit then runs though its FastConnect
algorithm up to ten times (once a second) until it successfully detects channels used.

2.10 E1 FastCONNECT™

NOTE: This option is only available on units equipped for E1 interfacing (i.e.,
F9x00-E).

E1 FastCONNECT™ allows a remote user to access an unconfigured unit connected to the
network viaahigh speed (2.048 Mbps) E1 line. A number of configuration assumptions must
be made to bring the E1 trunk into service using E1 FastCONNECT ™.
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The following is a list of E1 configuration parameters that should guarantee
successful E1 operation:

1) Frame Format: Framed
2) CRC4: Disabled
3) Clocking : Line

4) Time Slots: 1-32

5) Data Type: Normal
6) Distance Frame Alarm Disabled
7) AIS Transmission Disabled

The channels to be used must be defined. An assumption is made that unused E1
channels arefilled with 1'sin all eight bit positions. At power-up, the unit checks to
see if the Time-slots configuration has been set by the user. If not, the unit assumes
FastConnect mode and continues to determine the incoming line’'s used channels.
Since this function can only be successful if the E1 line is active and connected to
the unit, the unit performs this function only after detecting a carrier on theincoming
port. The unit then runs though its FastConnect algorithm up to ten times (once a
second) and then runs through it every four minutes until it successfully detects
channels used.

2.11 Monitoring Status via LEDs

All units have red and green Data and Err LEDs which represent different
conditions, depending on the protocol being used on that port. These LED
indications are described in Table 2-1. Some general rules apply, however:

» When the Pwr LED is GREEN, the unit is being supplied with power.

» When the green data LED is flashing on the Ethernet (Enet) port, datais passing
on the port. When the data LED is solid red on the Ethernet port, there is no
connection.

» Thereisaso a RESET button which restarts the unit. This button provides the
same function as selecting the Reset option on the Main Menu when configuring
the unit. Itisuseful if, for any reason, the unit's menu system cannot be accessed.

For the protocols listed below, the Green LED and Red LED is activated for
whenever the conditions listed in the corresponding columns are present.

Table 2-1: Significance of Green vs Red LED Lights (per Protocol)

PrRoTOCOL GREEN LED, DATA RED LED, ERROR
FRAME RELAY If a Network Management protocol is If a Network Management
selected and a connection is made, the protocol is selected, but none is
LED lights after 15-20 secs. If no present, this LED lights after 15-
protocol is selected, it is always on. 20 seconds
ASYNC ENCAPSULATION Characters, bi-directional TD/RD No control Signals (DTR or DSR)
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BIT SYNC ENCAPSULATION

Frames in either direction

Errorin TD in from DTE. No
control signals (DTR or DSR)

ASYNC/SYNC PPP

Frames to/from port

Data Error in PPP from DTE. No
control signals (DTR or DSR)

SLIP Frames to/from port No control signals (DTR or DSR)
SDLC EMULATION- Sending or receiving data CRC Errors or connection with
TERMINAL

remote protocol timeout

SDLC EMULATION-HOST

The host has a transport layer
connection with a terminal listed in the
device table

Protocol CRC Errors or timeouts.
If any configured device is not
polled for 15 secs., LED lights for
0.5 sec.

A/S BURROUGHS PoLL
SELECT

Flashes 0.5 secs. for good data

Same as SDLC

SDLC ROUTING

Frames to/from port

Errorin TD from DTE

ANNEX G

Good frames passing through

Data Errors or no DTR

BYTE SYNC ENCAPSULATION

Good frames passing through

No DTR

X.25

Level Il connection exists

No DTR or receiving Error
packets from remote device

TELNET TERMINAL

Data Transfer in either direction

No DTR

TroubleShooting Tip ...

If the transmit and receive pairs are

accidentally reversed at the service provider's connector, the red Err LED
lights up on the Network port. This is because the reversed connection

reverses the sealing current and puts the unit into a test mode (Analog

Loopback - F9100-D and F9200-D only). When using spoofed protocols
such as SDLC, both red and green LEDs can be lit simultaneously. On a
Terminal Unit, both lights may be lit if some terminals are responding and
some are not. On a Host unit, both LEDs may be lit if some terminals are
being polled and some are not.

NOTE: For more detailed information on LEDs, see the pertinent section
in Chapter 7, Monitoring Statistics in the FRAD (Ether/Mono/Ring FRAD
and webrouter) Reference Guide.
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2.12 Testing Back-to-Back

Step 1

This section describes atesting procedure that can be used to verify communications
passing through the unit. The objective of thistest isto ensure that the FRAD’ user
interfaces (RS-232, V.35, RS-422, 10 Base-T, and AUI) areinstalled and configured
properly. Pre-testing also tests the interface cables.

A data generator, that may be a PC, must be attached to each of the two units, which
are then connected to one another viathe Network port.

The most effective way to pre-test units is to connect two units back-to-back with
one unit configured as a DCE and the other as a DTE on the Network port. If the
units being tested contain DSU/CSU interfaces, the option switches on one of the
units must be set for internal clocking. The other unit must be set for external
clocking (See Section 2.15.1, 56/64K CSU/DSUs, Section 2.15.2, Configuring the
T1 CSU/DSU and Section 2.15.3, Configuring the E1 CSU/DSU). The cable
between them must be a CSU crossover (FO002-3).

The configuration shown in the pretest procedure uses Asynchronous
Encapsulation. Other protocols may be used if the proper data communications test
equipment is available.

To conduct pre-testing, follow the procedure described on the following page.

Connect the equipment being tested, as shown in the example below. If you are
using a unit with DSU/CSU, use an RJ-48S to RJ-48S craossover cable (FO002-3) to
connect them. If you are using a non-DSU/CSU unit, use aDB-25 to DB-25 straight
through ribbon cable.

Data Generator UNIT 1
User port
CSU/DSU|__RJ-48S
VT-100 Supervisory port
Terminal
Data Generator UNIT 2
User port
CSU/DSU RJ-48S
VT-100 ) )
Terminal Supervisory port

lllustration 2-15: Back-to-Back Setup
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Step 2

Step 3

Step 4

Step 5

Configure each unit’s Network port for Frame Relay as described below.

FRAME RELAY PARAMETERS *DEFAULTS ARE USED EXCEPT WHERE INDICATED BY
AN ASTERISK (*).
UNIT 1 UNIT 2

Speed 56k Speed 56k

Protocol Annex D User Protocol Annex D
Network™*

Value N1 6 Value N1 6

Value N2 3 Value N2 3

Value N3 4 Value N3 4

Timer T1 10 Timer T1 10

Timer T2 15 Timer T2 15

CSU/DSU Clocking External CSU/DSU Clocking Internal*

Configure the network interface Fastick as a DTE on one unit, and configure the
network interface Fastick on the other as DCE. If the network interfaceis X.21, you
must use cables 0200-0028-0310 (Assy., Cable, EIA-530 to X.21 DB-25 Mae DB-
15 Male{1foot}) and 0200-0028-0311 (Assy., Cable, EIA-530to0 X.21 DB-25 Mae

DB-15 Male {6 foot} ).

Configure the user ports on each unit for Asynchronous Encapsulation (see Section
4.2, Asynchronous Encapsulation of the FRAD Reference Guide) using a terminal
connected to the Supervisory port to accommodate the test equipment as shown on

the following page.

ASYNCHRONOUS ENCAPSULATION PARAMETERS

UNIT 1 UNIT 2
Speed 19200 Speed 19200
Data Bits 8 Data Bits 8
Parity None Parity None
Stop Bits 1 Stop Bits 1
Frame Relay Port Network Frame Relay Port Network
DLCI 300 DLCI 300
Destination Port 1 Destination Port 1

Connect cables between each user port and the test equipment data generator, which

may be a PC.
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2 INSTALLATION & TESTING Testing Back-to-Back

Step 6 Configure the test generators to operate in the Asynchronous mode and connect the
test equipment to both units as shown on the previous page. Conduct the following

data test:
MODE OF OPERATION
EMULATION DTE
CLOCKING Asynchronous
CLOCK SOURCE Interface (when required)

DATA GENERATOR

PSEUDORANDOM 2047/511/QRSS/FOX

CHARACTER FORMAT | g pits, No parity, 1 Stop Bit, Speed 19200 bps

Bit Error Rate (BER) testing sends a known pattern through the equipment and
records the errors that occur. During thistest, you should also observe the interface
and network statistics to be sure that they work properly. Once you have tested the
eguipment, proceed with the instructions in Section 2.6, Getting Connected.
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2.13 Configuring CSU/DSUs

NOTE: This option is available only on units with internal CSU/DSUs.

STARTING PATH ... From the Main Menu, select Physical
Configurations, then N (Network) then CSU/DSU (1).

The CSU/DSU option alows you to set the clocking configuration. When set for
External, the unit receives clocking from the network. When testing back-to-back,
one unit must be set to Internal clocking (See Section 2.12, Testing Back-to-Back).
When set to Auto Detect, the unit learns the speed the first time the port is connected
to the network.

2.13.1 56/64K CSU/DSUs

Step 1

Step 2

Select CSU/DSU and the following menu options are displayed.

Configure CSU / DSU

1) Clock Source External
2) CSU/DSU Speed Auto Detect

Enter Choice:

CLOCK SOURCE Thisoption allows you to choose between external and internal
clocking. Select Clock Source and the following prompt is displayed.

Enter CSU/DSU Clock Source ((E) External or (1) Internal):

Select the clocking source you want to use. The CSU/DSU supports both 56k and
64k DDS compatible circuits.

CSU/DSU SPEED Thisoption allows you to specify the speed at which traffic will
pass through the CSU/DSU. Select CSU/DSU Speed. Y ou may either select a speed
or select Auto Detect to force the unit to detect the speed the first time the port is
connected to the network.
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Step 3

The following menu options are displayed.

CSU/DSU Speed Type
1) Auto Detect

2) 56000

3) 64000

Enter Choice :

NOTE: If the Clock Source is Internal, the Auto Detect option is not
applicable.

Select the speed you want to use.

Press ESc four times to return to the Main Menu.

2.13.2 Configuring the T1 CSU/DSU

NOTE: This option is available only on units equipped for T1 interfacing
(i.e., F9x00-T).

STARTING PATH ... From the Main Menu, select T-1 CSU/DSU

Theunit’s T1 interface provides a high speed (1.544Mbps) CSU/DSU connection to
the service provider. The T1 CSU is connected to the network port of the unit. This
design also supports fractional T1 functionality.

Full T1 vs Fractional T1

T1 is used primarily in the United States to provide a high speed interface to the
network. This option provides aline speed of 1.544Mbps.

Fractional T1 operation is very useful to customers who require network speeds
between 64k and T1 speeds. The unit can support the use of any combination of the
24 channelsin a T1 interface.
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T1 CSU/DSU Configuration

The CSU/DSU option allows you to set the network interface, time slot, and data
types, each of which is addressed below. Most T1 configurations are done via the
Network Interface Menu. The Time Slots Menu allows you to set selected channels
for fractional T1 installations. The Alarms Menu allows you to configure the T1
Alarm. When you select T-1 CSU/DSU, the following menu is displayed.

T-1 CSU/DSU Configuration
1) Network Interface

2) Time Slots

3) Alarms

Enter Choice :

2.13.2.1 Configuring the Network Interface

Step 1

Step 2

2a

STARTING PATH . .. Select Network Interface from the T1 Configuration

Menu.

NETWORK INTERFACE Select Network Interface and the following menu will
be displayed:

Network Interface Setting

1) Frame Format D4

2) Line Code B8ZS

3) Bit Stuffing Disabled
4) Line Build-Out 0db

5) Clocking : Line

6) Line Loop Back Disabled

Enter Choice :

FRAME FORMAT Select Frame Format and the following menu options are
displayed:

Frame Format
1) D4

2) ESF

3) Unframed
Enter Choice:

D4 FRAMING Thisoption allows you to configure the port for D4 framing. Theterm
D4 Framing stems from the way framing is performed in the D-series of channel
banksfrom AT&T. There are 12 separate 193-hit framesin a super-frame. The D4
framing bit is used to identify both the channel and the signaling frame.
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2b

2C

Step 3

3a

3b

Step 4

4a

4b

Step 5

ESF FRAMING ESF (Extended Superframe Format) is a T-1 format that uses the
193rd bhit as a framing bit. It provides frame synchronization, cyclic redundancy
checking and datalink bits. Frames consist of 24 bits instead of the previous 12 bits
asthe D4 format. The standard allows error information to be stored and retrieved
easily, facilitating network performance monitoring and maintenance.

UNFRAMED This option allows you to configure a 1.54 Mbps raw link without
framing.

LINE CODE This option allows you to enable the B8ZS line balance feature.
Select Line Code and the following options are displayed:

Line Code

1) AMI

2) B8ZS
Enter Choice :

AMI This option prevents the insertion of bipolar violation transitions. This modeis
mostly used in voice applications.

B8zS This option ensures that a T1 line always maintains synchronization to avoid
transmitting excessive numbers of zeros. It does this by inserting additional
transitions called bipolar violations, which help synchronization.

BIT STUFFING Thisoption is a process where a string of "one" bits is broken by
an inserted "zero". This inserted zero is added by the sender and stripped by the
receiver. This process allows you to enable or disable Bit Stuffing. Select Bit
Stuffing and the following menu options are displayed:

Bit Stuffing

1) Enable

2) Disable
Enter Choice :

ENABLE Thisoption forces abit to a"one" in every byte. Only seven bits per byte
can be used for data. Valid only when Line Code is set for AMI.

DISABLE This option turns this function off.

LINE BUILD-OUT This option allows the user to configure the amount of energy
applied to the transmit signal. Select Line Build-Out and the following options are
displayed:

CSU/DSU
Line Build-Out
1) 0 db
2)-7.5db
3)-15 db
4)-22.5db
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Step 6

6a

6b

Step 7

7a

7b

Step 8

CLOCKING This option enables the use of the units in a back-to-back test set-up.
Select Clocking and the following options are displayed:

Clocking

1) Line

2) Internal
Enter Choice :

LINE This option enables external clocking. It is used to accept clock from the
service provider'sline.

INTERNAL This option enables the unit’s T1 interface to generate clocking.

LINE LOOPBACK This option controls the operation of the line loopback
command. Select Line Loop Back and the following options are displayed:

Line Loop Back
1) Enable

2) Disable
Enter Choice :

ENABLE This option alows a remote device to command the unit to enter line

loopback, so that the next incoming frame will be looped back to the transmitting
device.

DISABLE This option causes loopback commands from the remote device to be
ignored.

Press ESC to return to the menu.

2.13.2.2 Configuring Time Slots (T1)

Step 1

STARTING PATH ... Select Time Slots from the T1 Configuration Menu.

TIME SLOTS SETTING MENU From the T-1 CSU/DSU Configuration Menu,
select Time Slots and the "Time Slots Setting" menu will be displayed as follows:

Time Slots Setting

1) Data Rate : 64 k

2) Time Slots : 1-24
3) Data Type : Normal
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Step 2 DATA RATE Thisoption allows you to select the amount of bandwidth to be used
within each T1 channel. Select Data Rate and the following options are displayed:

Data Rate

1) 48 k

2)56 k

3) 64 k

Enter Choice :

Step 3 TIME SLOTS This option allows you to select any combination of channels to
carry data. A hyphen (-) represents a range of time slots and a comma (,) separates
entries. Select Time Slots and the following prompt is displayed:

Enter Time Slot (format: 1,2-5,17 [max = 24]): 1-24

For Example: To use channels 2 through 8, channel 10, and channels
15 through 19, you would use the following notation: 2-8,10,15-19.

Step 4 DATATYPE Thisoption allowsyouto choose either Normal or Inverted datatype.
Select Data Type and the following options are displayed:

Data Type

1) Normal

2) Invert
Enter Choice :

4a  NORMAL Thisoption alows you to send data over a T1 as-is.

4b  INVERT Thisoption allowsyouto send dataover a T1 by invertingit. Thisinversion
isadatabit level inversion. It does not alter the T1 signaling scheme and is mainly
used for "one’s" density.

Step 5 Press ESC to return to the menu.

2.13.2.3 Configuring Alarms (T1)

STARTING PATH ... Select Alarms from the T1 Configuration Menu.

Step 1 ALARMS SETTING MENU FromtheT-1 CSU/DSU Configuration Menu, select
Alarms and the following menu option is displayed:
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Step 2

2a

2b

Step 3

Alarm Setting
1) Yellow : Disabled
Enter Choice :

ALARM This option allows the user to control the sending of Y ellow alarms by the
unit. Based on T1 standards, when a Red Alarm is declared within the unit (based
on certain error conditions received from the line), a Yellow aarm must be
transmitted back. Select Y ellow and the following options are displayed:

Yellow Alarm
1) Enable

2) Disable
Enter Choice :

ENABLE This option allows the unit to send a Y ellow alarm in response to a Red
Alarm.

DISABLE This option stops the unit from sending a Y ellow alarm in response to a
Red Alarm.

Press ESC to return to the menu.

2.13.3 Configuring the E1 CSU/DSU

STARTING PATH ... From the Main Menu, select E-1 CSU/DSU.

The unit’s E1 interface provides a high speed (2.048 Mbps) CSU/DSU connection
to the service provider. The E1 CSU is connected to the network port of the unit.
This design also supports fractional E1 functionality.

NOTE: This option is available only on units equipped for E1 interfacing
(i.e., FOX00-E).

Full E1 vs Fractional E1

E1 is used throughout Europe and many other parts of the world to provide a high
speed (2.048 Mbps) interface to the network.
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Fractional E1 operation is very useful to customers who require network speedsless
than the full E1's 2.048 Mbps. The are 32 channels in an E1 interface, each
consisting of 64Kbps. One channel isreserved for signalling, and the remaining 31
channels are used for data. The unit can support any combination of the 31 channels
available for data.

E-1 CSU/DSU Configuration

The CSU/DSU option allows you to set up the network interface, time slot, and
alarms. Most E1 configurations are done via the Network Interface Menu. Y ou can
set up selected channels for fractional E1 installations and specify data types viathe
Time Slots Menu, and you can configure E1 Alarms on the Alarms Menu.

The following menu is displayed.

E -1 CSU/DSU Configuration
1) Network Interface

2) Time Slots

3) Alarms

4) Line LoopBack

Enter Choice :

2.13.3.1 Configuring the Network Interface

STARTING PATH ... Select Network Interface from the E1

Configuration Menu.

Step 1 NETWORK INTERFACE This option alows you to edit the network interface
settings.  Select Network Interface and the following options are displayed:

Network Interface Setting
1) Frame Format : Framed
2) CRC4 : Disabled

3) Clocking : Line

Enter Choice :

Step 2 FRAME FORMAT Select Frame Format and the following options are displayed:

Frame Format
1) Framed

2) Unframed
Enter Choice :
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2a

2b

Step 3

Step 4

4a

4b

Step 5

Step 6

6a

6b

Step 7

FRAMED To use a bit to delimit where frames begin and end, which is useful in
maintaining synchronization of frames, select Framed. If you want to assign time
slots to particular applications, you must select Framed format.

UNFRAMED To configurearaw link without delimiting where frames begin and end,
select UnFramed.

Press ESC to return to the Network Interface Menu.

CRC4 If you selected "Framed" from the "Frame Format" menu, select "CRC4"
and the following menu is displayed:

CRC (Framed Operation Only)
1) Enable

2) Disable

Enter Choice :

ENABLE This option enables the unit to check and transmit Type 4 Cyclic
Redundancy Check errors.

DISABLE This option prevents the unit from checking and transmitting CRC4

errors.
Press ESC to return to the Network Interface Menu.
CLOCKING Select Clocking and the following menu is displayed:

Clocking
1) Line
2) Internal

LINE Thisoption enables external clocking, allowing the unit to accept clock from
the service provider’sline, select Line.

INTERNAL This option enables the unit’'s E1 interface to generate clocking, which
isuseful in a back-to-back test set-up, select Internal.

Press ESC twice to return to the E-1 CSU/DSU Configuration Menu.

2.13.3.2 ConfiguringTime Slots (E1)

Before you start !!  The options on the "Time Slot Setting Menu" are
applicable only if you selected Framed Format. This option can be left
blank if you are using Unframed Format.
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Step 1

Step 2

Step 3

3a

3b

Step 4

STARTING PATH ... Select Time Slots from the E1 Configuration Menu.

TIME SLOTS SETTING MENU From the E-1 CSU/DSU Configuration Menu,
select "Time Slots" and the following options are displayed:

Time Slots Setting

1) Time Slots : 1-32
3) Data Type : Normal
Enter Choice :

TIME SLOTS This option allows you to select any combination of channels to
carry data. When the unit is in Framed mode, Time Slot 1 is always reserved for
signalling. When specifying a combination of channels, a hyphen (-) represents a
range of time slots and a comma (,) separates entries. Select Time Slots and the
following prompt is displayed:

Enter Time Slot (Format: 2-5,17 [Time Slot 1 Reserved, max = 32]) : 1-32

For Example: To use channels 2 through 8, channel 10, and channels
15 through 19, you would use the following notation: 2-8,10,15-19.

Enter the channels you want to use and press<ENTER>. Press ESC to return to the
Time Slots Setting Menu.

DATATYPE Thisoption allows you set the datatype. Select "Data Type" and the
following options are displayed:

Data Type

1) Normal

2) Invert
Enter Choice :

NORMAL Thisoption is used to send data over the E-1 as-is.
INVERT This option allows data to be sent over E-1 line by inverting it at the bit
level. Inversion does not alter the E-1 signaling scheme and is mainly used for 1's

density.

Press ESC twice to return to the E-1 CSU/DSU Configuration Menu.
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2.13.3.3 Configuring Alarms (E1)

Step 1

Step 2

2a

2b

Step 3

Step 4

4a

4b

Step 5

STARTING PATH ... Select Alarms from the E1 Configuration Menu.

ALARMS From the E-1 CSU/DSU Configuration Menu, select Alarms and the
following menu is displayed:

Alarm Settings

1) Distance Frame Alarm : Disabled
2) AIS Transmission : Disabled
Enter Choice :

DISTANCE FRAME ALARM Select Distance Frame Alarm and the following
menu is displayed:

Distance Frame Alarm (Framed Operation Only)
1) Enable

2) Disable

Enter Choice :

ENABLE Thisoption allows you to send a"Distance Frame Alarm" in responseto a
remote Alarm condition.

DISABLE This option prevents the unit from sending a "Distance Frame Alarm"
alarm in response to aremote Alarm condition.

Press ESC to return to the Alarm Settings Menu.

AIS TRANSMISSION If you selected "Framed" from the "Alarm Settings' menu,
select "AlS Transmission" and the following options are displayed:

AIS Transmission (Framed Operation Only)
1) Enable
2) Disable

ENABLE Thisoption sends an "AlS Transmission Alarm" when an "Unframed All
Ones code" is received.

DISABLE Thisoptions preventsthe unit from sending an"AlS Transmission Alarm"
in response to an "Unframed All Ones code.

Press ESC twice to return to the E-1 CSU/DSU Configuration Menu.
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2.13.3.4 Configuring Line Loopback (E1)

STARTING PATH ... Select Line Loopback from the E1 Configuration
Menu.

Step 1 LINE LOOPBACK From the E-1 CSU/DSU Configuration Menu, select Line
LoopBack and the following fields are displayed:

Line LoopBack

1) Activate LoopBack
2) Remove LoopBack
Enter Choice:

la ACTIVATE LOOPBACK This option enables the LoopBack feature so that the next
incoming frame is looped back to the transmitting unit.

1b  REMOVE LOOPBACK This option disables the LoopBack feature so that incoming
frames are received and processed by the receiving unit.

Step 2 Press ESC until you return to the Main Menu.
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Appendix A Specifications

This section provides details on the various specifications that govern the operation
of the units and their CSU/DSUs.

A.1 9X00-D - Network Port

DATA RATES 56000/64000 bps synchronous standard four-wire CSU/DSU
interface

OPERATING RANGE (WITH UNLOADED TWISTED-PAIR CABLES, 24 AWG):

SPEED 56000/64000
Range on heavier gauge cables exceeds the distances
above.

A.2 Network Port - DTE

The FOx00-D CSU/DSU network port for DTE has an RJ-48S connector with the
following pinout.

RJ-48S PIN FUNCTION
1 Tx Ring (to Network)

Tx Tip (to Network)

Unused

Unused

Unused

Unused

Rx Tip (from Network)

N[N

Rx Ring (from Network)
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TX Tip— RX Tip

TX Ring RX Ring

1]2[3]4[5]6]7]8

1J

lllustration A-1: Front of Jack Port

A.3 ISDN Network Ports

A.3.1 ISDN Interface Pinouts

There are two types of ISDN connectors. the S/T interface, used in North America,
and the U Interface, used internationally. The Following are the pinouts for each, as
viewed from the rear panel, looking into the connector. Pinoneisontheleft and pin
eight isontheright.

ISDN S/T Interface Pinout:
ISDN S/T FUNCTION

PIN 1 N/C
PIN 2 N/C
PIN 3 TX+
PIN 4 RX+
PIN 5 RX-
PIN 6 TX-
PIN 7 N/C
PIN 8 N/C

ISDN U Interface Pinout:

ISDN U FUNCTION

PIN 1 N/C
PIN 2 N/C
PIN 3 N/C
PIN 4 TX/RX
PIN'S TX/RX
PIN 6 N/C
PIN 7 N/C
PIN 8 N/C
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A.4 T-1/E-1 Network Ports

The following pinouts are for T-1 and E-1 Ports:

PIN NUMBER FUNCTION
PIN 1 Rx Tip
PIN 2 Rx Ring
PIN 3 N/C
PIN 4 TX Tip
PIN5 Tx Ring
PIN 6 N/C
PIN 7 N/C
PIN 8 N/C
A5 ISDN Port-U

CODING 2 Binary, 1 Quartenary on RJ49C

OPERATING RANGE:

SPEED 64000

DISTANCE 18,000 feet

A.6 ISDN Port - S/T

CODING Pseudoternary

OPERATING RANGE:

SPEED 64000

DISTANCE 200-1000 meters, depending on location, devices, quality of
cables, and other factors.

A.7 User, Supervisor and 9X00-S Network Ports

The unit’s data ports can be remotely configured in the software. The datarates, in
bit/s, of synchronous and asynchronous data ports are as follows:
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SYNCHRONOUS ASYNCHRONOUS
1024000 115200
768000 57600
512000 48000
256000 38400
192000 19200
128000 9600
96000 4800
64000 2400
56000 1200
48000
38400
19200

9600
4800
2400

A.8 Interfaces

CSU/DSU NETWORK PORT Bipolar Return-to-Zero using an 8-position modular
RJ-48S (US) or CA 48S (Canada) jack to allow easy
installation.

USER PORTS AND NON-CSU/ | x 21/Vv.11, V.35, RS-232, or RS-422 on a DB-25
DSU NETWORK PORT (WAN) | yith E1A-530 pinout

ETHERNET PORT (LAN) 10Base-T (RJ-45) and AUI
TOKEN RING PORT (LAN) STP (DB9) and UTP (RJ-45)
ISDN PORT (WAN) two 64Kbps B-channels and one 16 Kbps D-channel
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A.9 Operating Mode and Format

MODE FORMAT
RS-232 Serial
V.35 Binary
RS-422 Synchronous Data

X.21 following EIA 530 on DB-25 with an optional | Asynchronous Data
adapter cable to M-34

DB-37

DB-15 connector

Ethernet on AUl or 10Base-T
(RJ-45)

A.10 Power Requirements

Input voltage 115V A.C., 60 Hz
Cypress: 115v or 230v AC or
-48v DC
Output voltage 20-24v A.C., 20 vAC
-48v DC (factory installed option)
Input Connector Two prong with ground
Output Connector Four prong molex
Certifications UL, CSA

The Power Transformers meet the following requirements:

NORTH AMERICA EU

Class 2 wall transformer Double insulated, power limited, Safety
Extra Low Voltage (SELV) transformer

20-24VAC 20-24 VAC
20VA 20VA
60Hz 50Hz
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APPENDIXA

SPECIFICATIONS

A.11 Environmental

AMBIENT TEMP

0to50°C

RELATIVE HUMIDITY

20% to 90% non condensing at 24

ALTITUDE 10,000 Feet max. (3,000 m)
WEIGHT MonoFRAD: 1 Ib.
EtherFRAD: 3 Ibs.
Cypress (empty): 30 Ibs.
DIMENSIONS

3x7x91/2
Cypress: 10 1/2" x 19 1/4" x 14 3/4"

A.12 Protocols Supported

ASYNC AND SYNC PPP FRAME RELAY SLIP
ASYNC ENCAPSULATION SDLC SPOOFING IP
BIT SYNC ENCAPSULATION SDLC ROUTING IPX
ANNEX G (X.25 OVER FRAME RELAY)| SNMP/TELNET X.25
POLL/SELECT SPOOFING ISDN LLC
BYTE SYNC ENCAPSULATION RIP ROUTING

X.25 SWITCHING SNA RFC-1490

A.13 Specifications Supported

GA27-3093 (SDLC)

1097805 (3/80) (Burroughs-TD)

RFC 0793 (TCP)

RFCs 0854, 0857, 0858 (Telnet)

RFC 1055 (SLIP)

RFCs 1331, 1332, 1378 (PPP)

1086956 (1/76) (Burroughs)

RFC 1294/1490 (Frame Relay) and SNA
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A.14 Standards Publications

AT&T 41458 Special Access Connections to the AT&T Communications Public Switched
Network for New Service Application
AT&T 41021 Digital Data System - Channel Interface Specifications
AT&T 62310 Digital Data System Channel Interface Specifications
AT&T 54075 Subrate Data Multiplexing - A Service Function of Digital Data Service
MIL-STD 188-114 Electrical Characteristics of Digital Interface Circuits
AT&T 41021A Addendum to 41021
TIA/EIA 596 Net. Channel Terminating Equipment for Public Switched Digital Service - Type 1
AT&T TR62411| ACCUNET(R) T1.5 Service: Description and Interface Specifications
AT&T TR54016 | Requirements for Interfacing Digital Terminal Equipment to Services Employing the
Extended Superframe Format
ANSI T1.403- Network-to-Customer Installation-DS1 Metallic Interface
1995
ANSI T1.601 ISDN Basic Access: Interface for Use on Metallic Loops: for Application on the
Network Side of the NT (Layer 1 Specification)
ANSI T1.605 ISDN Basic Access: Interface for S and T Reference Points (Layer 1 Specification)
Bellcore SR-NWT-| National ISDN-1
001937
Bellcore SR-NWT-| National ISDN Generic Guidelines for ISDN Terminal Equipment
002661
CCITT 1.430 ISDN User-Network Interfaces-Layer 1 Specification (S/T)
CCITT Q.921 ISDN User-Network Interface, Data Link Layer Specification
CCITT Q.931 ISDN User-Network Interface, Layer 3 Specification
ITU G.703 Physical/Electrical Characteristics of Hierarchical Digital Interfaces
ITU G.704 Synchronous Frame Structures Used at Primary and Secondary Hierarchical Levels
ITU G.732 Characteristics of Primary PCM Multiplex Equipment Operating at 2048 kbit/s
ITU G.775 Loss of Signal (LOS) and Alarm Indication Signal (AIS) Defect Detection and
Clearance Criteria
ITU 0.162 Equipment to Perform In-Service Monitoring on 2048,8448, 34 368, and 139 264

Kbit/s Signals
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A.15 Technical Publications

ISDN Basic Access: Interface for use one Metallic
Loops: for Application on the network side of the NT
(Layer 1 specs).
ANSI T1.601
ANSI ISDN Basic Access: Interface for S and T Reference
T1.601 Points (Layer 1 - specs).
Bellcore SR-NWT-001937 National ISDN -1
National ISDN Generic Guidelines for ISDN Terminal
Bellcore SR-NWT-002261 Equipment
ISDN - User Network Interfaces Layer 1 specification
CCITT 1.430 (SIT)
ISDN - User Network Interfaces Data Link Layer
specifications
CCITT Q.921
CCITT Q.931 ISDN User Network Interface, Layer 3, specification
Characteristics of Primary PCM Multiplex Equipment
ITU G.732 Operating at 2048 Kbps
Equipment to Perform In-Service Monitoring on
ITU 0.162 2048, 8448, 34 368, and 139 264 kbps/signals.
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Appendix B Interface Pinouts

B.1 Serial Ports with Fastick Pinouts

The serial user ports (Ports 1-4) on all F9x00 units and the Network port on the
FOx00-S unit have severa interface options which are determined by the Fasticks
they contain. The pinouts for these options, which include X.21, V.35, RS-232, and
RS-422 are described in the tables on the following pages.
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X.21 Fastick Interface

APPENDIXB

INTERFACE PINOUTS

B.2 X.21 Fastick Interface
DB-25 SIGNAL DESIGNATIONS DTE | DCE X.21/V.11 DB-15
(MALE) (MALE/
FEMALE)

1 Frame Ground Frame Gnd 1
2 Transmit Data A —I= Transmit Data A 2
3 Receive Data A <F—| Receive Data A 4
4 Request To Send (RTS) A* —I=
5 Clear To Send (CTS) A* 1
6 Unused/No Connect
7 Signal Ground Signal Gnd 8
8 Data Carrier Detect (DCD) A <J—| Indication 5
9 Receive /Timing (RXC-) B <—| Signal Element Timing B 13
10 Data Carrier Detect (DCD) B <3| Indication 12
11 Unused/No Connect
12 Unused/No Connect
13 Clear to Send (CTS) B** <+
14 | Transmit Data B —I= Transmit Data B 9
15 Unused/No Connect
16 Receive Data B <+—| Receive Data B 11
17 Receive/Timing (RXC+) A <<—| Signal Element Timing A 6
18 Unused/No Connect Unused/No Connect 7
19 | Requestto Send (RTS) B** —I=
20 | Data Terminal Ready (DTR) A —I= Control A 3
21 Unused/No Connect Unused/No Connect 14
22 Unused/No Connect Unused/No Connect 15
23 | Data Terminal Ready (DTR) B —I= Control B 10

*DB-25 pins 4 & 5 are jumpered together.
**DB-25 pins 13 & 19 are jumpered together.

To adapt the serial interface to an X.21 DB-15 interface, one of the following

adaption cables are required:
FRAD INTERFACE USER DEVICE PART NUMBER DESCRIPTION
DB-25P DB-15S F0002-11 X.21 12 inch Adapter Cable
DB-25P DB-15P F0002-12 X.21 72 inch Adapter Cable
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APPENDIX B

INTERFACE PINOUTS

X.21 Fastick Interface

B.2.1 EIA-530/V.35 Fastick Interface
DB-25 SIGNAL DESIGNATIONS DTE DCE V.35 M-34
(MALE) (MALE/
FEMALE)

1 Shield Frame Gnd A

2 Transmit Data A —= SD A P

3 Receive Data A 1 RD A R

4 Request To Send (RTS) — = RTS C

5 Clear To Send (CTS) <+ CTS D
6 Data Set Ready (DSR) 1 DSR E

7 Signal Ground Signal Gnd B

8 Received Line Signal Detector <+ RLSD F

9 Serial Clock Receive B 1 SCRB X
10 Unused/No Connect

11 Serial Clock Transmit External B —= SCTE B w
12 Serial Clock Transmit B 1 SCTB AA
13 Unused/No Connect

14 Transmit Data B —= SDB S
15 Serial Clock Transmit A 1 SCTA Y
16 Received Data B <+ RD B T
17 Serial Clock Receive A <+ SCRA \Y
18 Unused/No Connect

19 Unused/No Connect

20 DTE Ready (DTR) —= DTR H
21 Unused/No Connect

22 Unused/No Connect

23 Unused/No Connect

24 Serial Clock Transmit External A —= SCTEA U
25

To adapt the EIA-530 V.35 interface to an M-34 V.35 interface, one of the following
adaption cables are required:

FRAD INTERFACE USER DEVICE PART NUMBER DESCRIPTION
DB-25P M-34S F0002-5 V.35 12 inch Adapter Cable
DB-25P M-34P F0002-6 V.35 72 inch Adapter Cable
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X.21 Fastick Interface APPENDIXB INTERFACE PINOUTS
B.2.2 RS-232 DB-25 Fastick Interface
DB-25 RS--232 FUNCTION DTE DCE DB-25
(MALE) (MALE/FEMALE)
1 Frame Ground | smeeeeeem | e 1
2 Transmit Data — = 2
3 Receive Data <+ 3
4 Request To Send (RTS) — = 4
5 Clear To Send (CTS) <+ 5
6 Data Set Ready (DSR) <+ 6
7 Signal Ground | s | e 7
8 Data Carrier Detect (DCD) <+ 8
9 Unused 9
10 Unused 10
11 Unused 11
12 Unused 12
13 Unused 13
14 Unused 14
15 Transmitter Clock <+ 15
16 Unused 16
17 Receiver Clock <+ 17
18 Unused 18
19 Unused 19
20 Data Term. Ready (DTR) —= 20
21 Unused 21
22 Unused 22
23 Unused 23
24 External Transmitter Clock —= 24
25 Unused 25

NOTE: An RS-232 cable is a long-term standard, and FastComm does
not generally provide or stock this cable. Ensure that the cable you are
using is properly shielded and does not exceed the recommended length

for RS-232.
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APPENDIX B INTERFACE PINOUTS X.21 Fastick Interface
B.2.3 EIA-530/ RS-422 Fastick Interface
DB-25 SIGNAL DESIGNATIONS DTE DCE RS-422 DB-37
(MALE) (MALE/
FEMALE)

1 Shied | e | - Shield 1
2 Transmitted Data A —= Send Data A 4
3 Received Data A 1 Receive Data A 6
4 Request To Send (RTS) A — = Request to Send A 7
5 Clear To Send (CTS) A <3— | Clearto Send A 9
6 DCE Ready A <1— | Data Mode A 11
7 Signal Ground | s | e Signal Gnd 19
8 Received Line Signal Detector A < Receiver Ready A 13
9 RX Element Timing B 1— Receive Timing B 26
10 Received Line Signal Detector B < Receiver Ready B 31
11 TX Element Timing B —= Terminal Timing B 35
12 TX Element Timing B <1— | Send Timing B 23
13 Clear to Send (CTS) B <J— | Clearto Send B 27
14 Transmitted Data B —= Send Data B 22
15 TX Element Timing A <1— | Send Timing A 5
16 Received Data B <t Receive Data B 24
17 RX Element Timing A < Receive Timing A 8
18 Unused/No Connect

19 Request to Send B — = Request to Send B 25
20 DTE Ready A —= Terminal Ready A 12
21 Unused/No Connect

22 DCE Ready B <J— | Data Mode B 29
23 DTE Ready (DTR) B —= Terminal Ready B 30
24 TX Element Timing (DTE Source) —I= Terminal Timing A 17
25 Unused/No Connect

To adapt EIA-530 to EIA-449, one of the following adaption cables are required:

FRAD INTERFACE USER DEVICE PART NUMBER DESCRIPTION
DB-25P DB-37S F0002-7 V.35 12 inch Adapter Cable
DB-25P DB-37P F0002-8 V.35 72 inch Adapter Cable
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Supervisor Port - DCE

APPENDIXB

INTERFACE PINOUTS

B.3

Supervisor Port - DCE

The Supervisor port is always RS-232 on an EIA-561/ 8 Pin Modular connector.

GROUND

RX DATA

DTR
DCD

TX DATA
CTS
RTS

1[2|3]4]|5]6]7]8

e

lllustration B-1: Socket View of 8 Pin Modular Supervisory Port

Thethree types of adapter cables used to connect the Supervisor port are as follows:

» For PC connection, use an eight Pin Modular to DB-9

» For async terminal connection, use an eight Pin Modular to DB-25

» For amodem connection, use a different eight Pin Modular to DB-25

Pinouts for these adapter cables are provided below:

Table 2-2: 8 Pin Modular to DB-9 Terminal Adapter Cable

8 PIN MODULAR FUNCTION Oout IN DB-9 PIN
PIN
1 Unused 9
2 DCD —= 1
3 DTR <1— 4
4 Common Ground 5
5 Receive Data —= 2
6 Transmit Data <+ 3
7 CTS —I= 8
8 RTS <+ 7
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APPENDIX B

INTERFACE PINOUTS

Ethernet Ports

Table 2-3: 8 Pin Modular to DB-25 Terminal Adapter Cable

8 PIN MODULAR FUNCTION Oout IN DB-25 PIN
PIN
1 Unused 22
2 DCD —= 8
3 DTR 1 20
4 Common Ground 7
5 Receive Data —= 3
6 Transmit Data 1 2
7 CTS —= 5
8 RTS <1— 4

Table 2-4: 8 Pin Modular to DB-25 Modem Adapter Cable

8 PIN MODULAR PORT FUNCTION out IN DB-25 PIN MODEM FUNCTION
PIN
1 Unused 22 Not Connected
2 DCD —I= 8 Not Connected
3 DTR <+ 20/6 DTR/DSR
4 Common Ground 7 Common Ground
5 Receive Data —I= 2 Transmit Data
6 Transmit Data <+ 3 Receive Data
7 CTS — 4 RTS
8 RTS 1 5 CTS

B.4

B.41 AUI

Ethernet Ports

Unit Interface (AUI) and the 10Base-T.

Connection

The EtherFRAD™ provides an AUI on a rear panel mounted DB-15 socket

connector with the following pinout.

There are two types of Ethernet connectors on the EtherFRAD ™, the Attachment

DB-15 PIN FUNCTION SIGNAL SOURCE
1 Shield Common
2 Collision + MAU
3 Transmit + EtherFRAD
4 Reserved -
5 Receive + MAU
6 Ground Common
7 Reserved -
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Ethernet Ports APPENDIXB INTERFACE PINOUTS

8 Reserved -

9 Collision - MAU

10 Transmit - EtherFRAD

11 Reserved -

12 Receive - MAU

13 +12v EtherFRAD

14 Reserved -

15 Reserved -
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APPENDIX B INTERFACE PINOUTS

Ethernet Ports

B.4.2 10 Base-T Connection

10 Base-T isimplemented over Unshielded Twisted Pair (UTP) wire. The connector
is astandard RJ-45 connector.

The pinout of the RJ-45 connector and a view of the connector (looking into the
connector) are shown below.

PIN DESCRIPTION
1 TD+
2 TD-
3 RD+
4
5
6 RD-
7
8

RD+

TD-
TD+

1[2|3]4]5]6]7]8

e

RD-

In the 10 Base-T environment there are two types of pinouts: hubs and everything
else. These pinouts have their RD and TD pairs reversed so that a straight cable is

used to connect a hub to any other non-hub 10 Base-T equipment.

Since the EtherFRAD ™ is not a hub, it does not use a hub pinout. Therefore the
EtherFRAD ™ does not connect directly to arouter or PC without acrossover cable.
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