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The following conventions are used in this manual.

% Notes provide additional useful information.

ruption.

ﬂ@m Cautions signify information that could prevent service inter-
CAUT

Y  Warnings provide information that could prevent dam-
‘\T l\“\\“\\“ age to the equipment or endangerment to human life.

Important Safety Instructions

When using your telephone equipment, please follow these basic safety precau-
tions to reduce the risk of fire, electrical shock, or personal injury:

1. Do not use this product near water, such as near a bathtub, wash bowl,
kitchen sink, laundry tub, in a wet basement, or near a swimming pool.

2. Avoid using a telephone (other than a cordless-type) during an electrical
storm. There is a remote risk of shock from lightning.

3. Do not use the telephone to report a gas leak in the vicinity of the leak.

4. Use only the power cord, power supply, and/or batteries indicated in the
manual. Do not dispose of batteries in a fire. They may explode. Check with
local codes for special disposal instructions.

Save These Important Safety Instructions




Affidavit Requirements for Connection to Digital Services

An affidavit is required to be given to the telephone company whenever digi-
tal terminal equipment without encoded analog content and billing protec-
tion is used to transmit digital signals containing encoded analog content
which are intended for eventual conversion into voice band analog signal and
transmitted on the network.

The affidavit shall affirm that either no encoded analog content or billing
information is being transmitted or that the output of the device meets Part 68
encoded analog content or billing protection specification.

End use/customer will be responsible to file an affidavit with the local
exchange carrier when connecting unprotected CPE to a 1.544 Mbps or sub-
rate digital service.

Until such time as subrate digital terminal equipment is registered for voice
applications, the affidavit requirements for subrate services are waived.




Affidavit for Connection of Customer Premises Equipment to 1.544 MBPS
and/or Subrate Digital Services

For the work to be performed in the certified territory of (telco
name)

State of

County of

I (name), (business address),

(telephone number) being duly sworn, state:

I have the responsibility for the operation and maintenance of the terminal
equipment to be connected to 1.544 Mbps and/or subrate
digital services. The terminal equipment to be connected complies with Part 68
of the FCC rules except for the encoded analog content and billing protection
specification. With respect to encoded analog content and billing protection:

() Lattest that all operations associated with the establishment, maintenance and
adjustment of the digital CPE with respect to encoded analog content and billing
protection information continuously complies with Part 68 of the FCC rules and
Regulations.

() The digital CPE does not transmit digital signals containing encoded analog
content or billing information which is intended to be decoded within the tele-
communications network.

() The encoded analog content and billing protection is factory set and is not
under the control of the customer.

I attest that the operator(s) maintainer(s) of the digital CPE responsible for the
establishment, maintenance and adjustment of the encoded analog content and
billing information has (have) been trained to perform these functions by suc-
cessfully having completed one of the following (check appropriate blocks):

() A. A training course provided by the manufacturer/grantee of the equipment
used to encode analog signals; or

() B. A training course provided by the customer or authorized representative,
using training materials and instructions provided by the manufacturer/

grantee of the equipment used to encode analog signals; or

() C. Anindependent training course (e.g., trade school or technical institution)




recognized by the manufacturer/grantee of the equipment used to encode analog
signals; or

() D. In lieu of the proceeding training requirements, the operator(s) /main-
tainer(S) is (are) under the control of a supervisor trained in accordance with
(circle one) above.

I agree to provide (telco’s name) with proper documenta-
tion to demonstrate compliance with the information in the preceding paragraph,
if so requested.

Signature

Title

Date

Subscribed and sworn to before me

This day of ,20__

Notary Public

My commission expires:

Vi



FCC regulations require that the following information be provided in this
manual:

1.

This equipment complies with Part 68 of the FCC rules. On the bottom of
the equipment housing is a label that shows the FCC registration number
and Ringer Equivalence Number (REN) for this equipment, if applicable. If
required, this information must be given to the telephone company.

2. The following information may be required when applying to the local tele-
phone company for leased line facilities.
Service Type REN/SOC FIC usocC
2.4 kbps Digital Interface 6.0F 04DU5-24 RJ-48S
4.8 kbps Digital Interface 6.0F 04DU5-48 RJ-48S
9.6 kbps Digital Interface 6.0F 04DU5-96 RJ-48S
19.2 kbps Digital Interface 6.0F 04DU5-19 RJ-48S
38.4 kbps Digital Interface 6.0F 04DU5-38 RJ-48S
56 kbps Digital Interface 6.0F 04DU5-56 RJ-48S
64 kbps Digital Interface 6.0F 04DU5-64 RJ-48S

3. The following information may be required when applying to the local tele-

phone company for a dial-up line for the V.34 or V.32.

Service Type REN FICS uSocC

Loop Start (V.32) 0.3B 02LS2 RJ-11C

Loop Start (V.34) 0.8B 02LS2 RJ-11C

The REN is useful to determine the quantity of devices you may connect to
your telephone line and still have all of those devices ring when your num-
ber is called. In most, but not all areas, the sum of RENs of all devices
should not exceed 5. To be certain of the number of devices you may con-
nect to your line, as determined by REN, you should call your telephone
company to determine the maximum REN for your calling area.

An FCC compliant telephone cord with a modular plug may be provided
with this equipment. This equipment is designed to be connected to the tele-
phone network or premises wiring using a compatible modular jack, which
is FCC Part 68 compliant. See installation instructions for details.

If this equipment causes harm to the telephone network, the telephone com-
pany may temporarily discontinue service. If possible, advance notification
is given; otherwise, notification is given as soon as possible. The telephone
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10.

company will advise the customer of the right to file a complaint with the
FCC.

The telephone company may make changes in its facilities, equipment, opera-
tions, or procedures that could affect the proper operation of this equipment. If
this happens, the telephone company will provide advance notification and the
opportunity to make the necessary modifications to maintain uninterrupted
service.

If experiencing difficulty with this equipment, please contact ADTRAN for repair
and warranty information. If the equipment is causing harm to the network, the
telephone company may request this equipment to be disconnected from the net-
work until the problem is resolved or it is certain that the equipment is not mal-
functioning.

This unit contains no user serviceable parts.

The FCC recommends that the AC outlet to which equipment requiring AC
power is to be installed is provided with an AC surge arrester.
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Federal Communications Commission Radio Frequency
Interference Statement

This equipment has been tested and found to comply with the limits for a Class
A digital device, pursuant to Part 15 of the FCC Rules. These limits are designed
to provide reasonable protection against harmful interference when the equip-
ment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accor-
dance with the instruction manual, may cause harmful interference to radio fre-
quencies. Operation of this equipment in a residential area is likely to cause
harmful interference in which case the user will be required to correct the inter-
ference at his own expense.

Shielded cables must be used with this unit to ensure compliance with Class A
FCC limits.

Change or modifications to this unit not expressly approved by the party
responsible for compliance could void the user’s authority to operate the
equipment.

Canadian Emissions Requirements

This digital apparatus does not exceed the Class A limits for radio noise emis-
sions from digital apparatus as set out in the interference-causing equipment
standard entitled “Digital Apparatus," ICES-003 of the Department of Commu-
nications.

Cet appareil nuerique respecte les limites de bruits radioelectriques applicables
aux appareils numeriques de Class A prescrites dans la norme sur le materiel
brouilleur: "Appareils Numeriques," NMB-003 edictee par le ministre des Com-
munications.




Canadian Equipment Limitations

Notice: The Canadian Industry and Science Canada label identifies certified
equipment. This certification means that the equipment meets certain telecommu-
nications network protective, operational, and safety requirements. The Depart-
ment does not guarantee the equipment will operate to the user’s satisfaction.

Before installing this equipment, users should ensure that it is permissible to be
connected to the facilities of the local telecommunications company. The equip-
ment must also be installed using an acceptable methods of connection. In some
cases, the company’s inside wiring associated with a single line individual service
may be extended by means of a certified connector assembly (telephone extension
cord). The customer should be aware that compliance with the above limitations
may not prevent degradation of service in some situations.

Repairs to certified equipment should be made by an authorized Canadian main-
tenance facility designated by the supplier. Any repairs or alterations made by the
user to this equipment, or equipment malfunctions, may give the telecommunica-
tions company cause to request the user to disconnect the equipment.

Users should ensure for their own protection that the electrical ground connec-
tions 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.

< Users should not attempt to make such connections themselves, but
T “\\\‘\\“1 should contract the appropriate electric inspection authority, or an elec-
‘\ 1\ trician, as appropriate.

The Load Number (LN) 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 on a loop may consist of any combina-
tion of devices subject only to the requirement that the total of the Load Numbers
of all devices does not exceed 100.




Limited Product Warranty

ADTRAN warrants that for five (5) years from the date of shipment to Cus-
tomer, all products manufactured by ADTRAN will be free from defects in
materials and workmanship. ADTRAN also warrants that products will con-
form to the applicable specifications and drawings for such products, as con-
tained in the Product Manual or in ADTRAN's internal specifications and
drawings for such products (which may or may not be reflected in the Product
Manual). This warranty only applies if Customer gives ADTRAN written notice
of defects during the warranty period. Upon such notice, ADTRAN will, at its
option, either repair or replace the defective item. If ADTRAN is unable, in a
reasonable time, to repair or replace any equipment to a condition as warranted,
Customer is entitled to a full refund of the purchase price upon return of the
equipment to ADTRAN. This warranty applies only to the original purchaser
and is not transferable without ADTRAN's express written permission. This
warranty becomes null and void if Customer modifies or alters the equipment
in any way, other than as specifically authorized by ADTRAN.

EXCEPT FOR THE LIMITED WARRANTY DESCRIBED ABOVE, THE FORE-
GOING CONSTITUTES THE SOLE AND EXCLUSIVE REMEDY OF THE CUS-
TOMER AND THE EXCLUSIVE LIABILITY OF ADTRAN AND IS IN LIEU OF
ANY AND ALL OTHER WARRANTIES (EXPRESSED OR IMPLIED). ADT-
RAN SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, INCLUDING
(WITHOUT LIMITATION), ALL WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE. SOME STATES DO NOT
ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO THIS EXCLU-
SION MAY NOT APPLY TO CUSTOMER.

In no event will ADTRAN or its suppliers be liable to Customer for any inciden-
tal, special, punitive, exemplary or consequential damages experienced by
either Customer or a third party (including, but not limited to, loss of data or
information, loss of profits, or loss of use). ADTRAN is not liable for damages
for any cause whatsoever (whether based in contract, tort, or otherwise) in
excess of the amount paid for the item. Some states do not allow the limitation
or exclusion of liability for incidental or consequential damages, so the above
limitation or exclusion may not apply to Customer.
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Customer Service, Product Support Information, and Training

ADTRAN will replace or repair this product within five years from the date of
shipment if the product does not meet its published specification, or if it fails while
in service.

A return material authorization (RMA) is required prior to returning equipment to
ADTRAN. For service, RMA requests, training, or more information, see the toll-
free contact numbers given below.

Presales Inquiries and Applications Support

Please contact your local distributor, ADTRAN Applications Engineering, or
ADTRAN Sales:

Applications Engineering (800) 615-1176
Sales (800) 827-0807

Post-Sale Support

Please contact your local distributor first. If your local distributor cannot help,
please contact ADTRAN Technical Support and have the unit serial number avail-
able.

Technical Support (888) 4ADTRAN

The Custom Extended Services (ACES) program offers multiple types and levels
of service plans which allow you to choose the kind of assistance you need. For
questions, call the ACES Help Desk.

ACES Help Desk (888) 874-2237

Repair and Return

If ADTRAN Technical Support determines that a repair is needed, Technical Sup-
port will coordinate with the Custom and Product Service (CAPS) department to
issue an RMA number. For information regarding equipment currently in house
or possible fees associated with repair, contact CAPS directly at the following
number:

CAPS Department (256) 963-8722
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Identify the RMA number clearly on the package (below address), and return to
the following address:

ADTRAN Customer and Product Service
901 Explorer Blvd.
Huntsville, Alabama 35806

RMA #

Training

The Enterprise Network (EN) Technical Training Department offers training on
our most popular products. These courses include overviews on product features
and functions while covering applications of ADTRAN's product lines. ADTRAN
provides a variety of training options, including customized training and courses
taught at our facilities or at your site. For more information about training, please
contact your Territory Manager or the Enterprise Training Coordinator.

Training - phone (800) 615-1176, ext. 7500
Training - fax (256) 963-6700
Training - email training@adtran.com
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ISDN Service Ordering Information for the ADTRAN DSU Il DBU with ISDN
Dial Backup

For ADTRAN DSU III DBU ISDN applications, the following guide can be used
as an aid in ordering basic ISDN service from your local telephone company. The
ADTRAN DSU III DBU ISDN includes NT1 and Terminal adapter functionality
and supports data rates up to 64 kbps.

Request an ISDN Basic Rate Interface (BRI) line with the following features:

U-interface reference point
2B1Q line coding
1B+D Service (supports up to 64 kbps)

The DSU III DBU ISDN supports the following switch types and software pro-
tocols:

AT&T 5ESS Custom, 5E6 and later software, National ISDN-1
NT1DMS-100 BCS-32 and later software (Pvcl), National ISDN-1 (Pvc2)
Siemens EWSD National ISDN-1

Request that the ISDN line allocate one dynamic terminal endpoint identifier
(TEI) for the number.

For service offered from an AT&T 5ESS, request a point-to-point line with the
following features:

B1 Service: On Demand (DMD)
Data Line Class: Point-to-Point
Maximum B Channels: 1B+D

Circuit Switched Data (CSD) Bearer Channels:  Any

Number of CSD Calls: 1 (1B+D)

Terminal Type: Type A

Turn the Following Features Off:

Packet Mode Data

Multi-line Hunt

Multiple Call Appearances

Electronic Key Telephone Sets (EKTS)
Shared Dictionary Numbers

Accept Special Type of Number

Intercom Groups

Network Resource Selector (Modem Pools)
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Message Waiting
Hunting
InterLata Competition

For service offered from a Northern Telecom DMS-100, request a point-to-
point multi-point line with the following features:

Line Type: Basic Rate, Functional

Electronic Key Telephone Sets (EKTS): No

Call Appearance Handling (CACH): No

Non-initializing Terminal: No

Circuit Switched Service: Yes

Packet Switched Service: No

TEI: Dynamic

Bearer Service: Circuit Switched voice and data permit-

ted on any B channel (packet mode data

not permitted)
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Chapter 1
Introduction

ABOUT THIS MANUAL

This manual provides the information necessary for
installation and operation of the Smart 16 DSU IIT
DEU Rackmount, Operation instructions for the
Smart 16 Shelf or other data communication devices
that may be used with the shelf are provided in the
manuals furnished with those products,

PRODUCT OVERVIEW

The ADTRAN DSU Il DBU provides a reliable, high-
speed data connection for customer Data Terminal
Equipment (DTE) through Digital Data Service (DDS)
lines. The DSU III DBU provides automatic dial
backup of the dedicated circuit. There are five backup
opflions available: 4-wire Switched 56, 2-wire
Switched 56, V.32 bis /42 bis, V.34, and 1B+D ISDM.
The DSU LI DBU supports both synchronous and
asynchronous data communication over the DDS or
dial backup networks.

The Ds5U I DBU provides both V.35 and EIA-232
electrical and physical DTE interfaces to accommodate
a variety of applications. A second EIA-232 interface
is provided if the unit is configured for use on DDS
with secondary channel services.

To ensure a reliable connection, the unit features an
extended receiver capability which permits operation
over long loops (3.4 miles or 5.5 km of 26 AWG at 56
kbps).

61200.04381-1
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Chapter 1, Intraduction

The 4-wire Switched 56 DBU model is compatible with
AT&T Accunet and Sprint SW56 type services. The 2-
wire SW56 DBU is compatible with DATAPATH® type
of SW56 services. The V.32 bis/ V.42 bis DBU and the
V.34 DBU allow switched backup over the Public
Switched Telephone Network (FSTN). The 1B+D
ISDN model is compatible with National ISDN and
supports a U interface to the Basic Rate [ISDMN.

Figure 1-1 shows a typical point-to-point application
for the DSU 1T DBELL

PCs g; E-% !:-c—c,-'::lima
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/2 or dowire SW38 o
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Figure 1-1
Typical Point-to-Point Application for DSU I DBU
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Chopter 1. Intreduction

DDS OPERATION

Digital Data Service (DDS) is a nationwide service that
allows interconnection and transport of data at speeds
up to 64 kbps. The local exchange carriers provide the
local loop service to DDS customers and may provide
data for routing Inter-LATA to an interexchange
carrier. In DDS mode, the DSU 1l DBU supports the
56/64 kbps DDS service rate yielding DTE rates of 2.4,
4.8, 9.6, 19.2, 38 4 (sync or async), 56, and 64 kbps. An
additional rate of 57.6 kbps is available in asynchro-
nous mode. The unit can be configured to run slower
DTE rates (async or sync) over the 56 kbps service,
Secondary channel operation is supported atall
service rates up to 56 kbps, providing terminal rates of
75, 150, 300, 600, 1200, and 2400 bps, The secondary
rates available depend on the service rate configured,

a1200.043L1-1

D5L 1 BBL Rackmount User Manual 3



Chapter 1. Intreduction

DIAL BACKUP OPERATION

There are five backup options available: 4-wire
Switched 56, 2-wire Switched 56, V.32 bis /42 bis, V.34,
and 1B+D ISDN. Contact your local telco provider to
determine which services are available in your loca-
fon.

Dial Backup Options

4-Wire Switched 56 Backup Option

NOTE

This dial-up, 4-wire DDS allows customers to pay for

data connection only for the time the unit is active.

The regional operating companies provide the 4-wire

local loep service lo SW56 customers. In SW56 mode

the DSU I DBU supports DTE rates of 2.4, 4.8, 9.5,

19.2, 38.4 kbps (asynchronous or synchronous), and

56 kbps (synchronous). An additional DTE rate of 57.6

kbps is available in async modes. When operating on a .
64 kbps circuit with a 64 kbps DTE rate, the 4-wire

DBU will back up at 56 kbps,

If the line goes down during dial backup, the loop rate
aubomatically becomes 56 kbps.

2-Wire Switched 56 Backup Option

DATAPATH is a switched digital service offered under

various service names by the local service provider.

The services are generally provided by the Northern

Telecom DMS/SL100 family of central office switches.

DATAPATH allows the customer to pay for high speed

data transfer, up to 36 kbps, only when the unit is

active. The dial-up service is delivered via a 2-wire

local loop that can be up to 18,000 feet at a signal level
of -45 dB. When operating on a 64 kbps circuit with a
64 kbps DTE rate, the 2-wire DBU will back up at 56
kbps.

OS5U I DEU Backmount User Manuval H1200.043L1-1




Chapter 1. Intreduction

NOTE

If the Iine goes down during dial backup, the loop rate is
unaffected (unless operating on a 64 kbps civcuit, in which
case the loop rate unll become 56 khps).

V.32 bis Backup Optien

The V.32 bis /42 bis modem in an asynchronous mode
can use V.42 bis data compression to make up for a
slower connection rate. V.42 bis increases the effective
data throughput from 14.4 kbps to as high as 57.6
kbps, depending on the data type. No compression is
supported in synchronous operation. In synchronous
applications the maximum speed supported for
backup is 14.4 kbps.

V.34 Backup Option

The V.34 modem is a super-set of the V.32 bis modem.
Along with all of the V.32 bis modem's mode of
operation, V.34 and V.FC modes have been added to
the V.34 option. The net effect is that the V.34 option
can run synchronous rates up to 28.8 kbps rather than
the V.32 at 14.4 kbps. In asynchronous mode, the
throughput at 57.6, 38.4, and 19.2 kbps is less depen-
dent on data types. The maximum connection rate
between two V.34 modems is 28.8 kbps. Occasionally,
connections occur at 26,4, 24, and 21.6 kbps because
line quality differs from one call to the next.

1B+D Basic Rate ISDN Backup Option

ISDN service provides the customer with a switched
56/64 kbps circuit. The default data rate for this
option is 56 kbps. The 64 kbps data rate may be
revised by using the SMART dial string as described
in the section ISDN Dial Backuyp in the chapter Dial
Backup. This option provides a U interface to the ISDN
network,

&1200.04301-7
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Chapter 1. Introduction

If the ling goes down during dial backup, the loop rate is

HDTE H?!Iﬁﬁ}:’t‘tt‘lf.

Entering Dial Backup Mode

When a condition for entering dial backup mode is
detected, the Alarm light turns on.

Operation During Critical Times

The following conditions will cause a DSU 11 DBU to
automatically enter dial backup mode if the auto DEU
option is enabled (on the originate unit):

Loss of Sealing Current

Sealing current is a low voltage DC current provided
by the central office (CO) to prevent corrosion over the
copper wires used in the local loop. Sealing current
may also be used for local loop testing purposes. An
absence of sealing current generally is an indication
that the loop is open.

Out of Service (00S) Signal
An 008 signal, generated by the network, indicates a
device (or devices) in the nebwork is out of service,

No Receive Signal

This indicates that the local loop copper pairs may be
either open or shorted or the Office Channel Unit
(OCU} in the CO is inoperative. In a private network,
this may indicate that the transmitter of the remote
D5L is inoperative.

All 1s or All Os Condition

This condition is usually generated by the network to
indicate some device (or devices) on the network is
inoperative. Upon detecting an all 15 or all Os condi-
ton, the DSU T DBU initiates a handshake routine to
determine whether the remote unit's DTE is the source
of the all 1s or Us condition or if an actual nebwork
failure exists.

& DEU [ DBU Rockmount Liser Manual 41200.0430141




Chapter 1, Intraductian

Operation During Noncritical Times

The DSU I DBU may be configured not to enter dial
backup mode if DTR is low, This feature prevents the
DSU I DBU from entering dial backup during
noncritical times such as nights and weekends.

For more information see the chapter Dial Backup,

Conditions for Returning to the DDS Circuit

The DSU 111 DBU can be configured to aulomatically
revert to the DDS cireuit from the dial backup mode or
wait to be returned to the DDS manually. Once the
DSU 11 DBU enters dial backup mode, the unit polls
the DDS circuit once every 100 ms to determine if the
condition causing the DDS circuit failure has been
corrected. Once the DSU T DBU determines that the
problem has been properly corrected and the DDS
circuit is stable, it will wait for the amount of time
specified in the restore timer (1 - 255 minutes) before
reverting to the DDS circuit. Polling of the DDS circuit
15 non-intrusive and return to the DDS circuit gener-
ally takes 2 - 3 seconds. The backup connection is
maintained for one minute after the DDS circuit is
restored. For more information see the chapter Dinl
Backup.

S1200,043L1-1
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Chapter 1. Introduction

WARRANTY AND CUSTOMER SERVICE

ADTRAN will replace or repair this product within
five years from the date of shipment if it does not meet
its published specifications or fails while in service,
For detailed warranty, repair and return information
refer to the ADTRAN Equipment Warranty and Repair
and Return Policy Procedure,

Return Material Authorization (RMA) is required
prior to returning equipment to ADTRAN.

For service, RMA requests, or further information,
contact one of the numbers listed on the last page of
this manual.
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Chapter 2
Installation

UNPACK, INSPECT, POWER UP

Receiving Inspection

Carefully inspect the DSU [l DBU Rackmount for any
shipping damages. If damage is suspected, file a claim
immediately with the carrier and contact ADTRAN
Customer Service. If possible, keep the original
shipping container for use in shipping the DSU 111
DBU Rackmount for repair or veriflication of damage
during shipment.

Equipment Included

The following items are included in ADTRAN ship-
ments of the DSU T DBU Rackmount:

e D5U I DBU Rackmount main module

* rear plug-in module

® user manual insert

= []-455 cable to connect the DSU I DBU Rackmount
to the DS network

* applicable cable to connect the DBU option to the
network {cable type is dependent upon option type)

S1200.043L01-1
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Chaptar 2. Installation

Customer Provides

The customer must provide an ELA-232 interface cable
with standard 25-pin male D-type connectors (Cannon
or Cinch DB-19604-432) or a V.35 cable,

Power Up

The shelf and installed units are internally powered by
an AC or DC power supply. An optional second
power supply can be used for redundant protection.
For information regarding installation of power
supplies see the Smart 16 Shelf User Mannal.

10 DS N DB Reckmount User Manual &1200.0430L141




Chapter 2. Installation

INSTALLATION

The SMART 16 Shelf has 17 vertical slols in the front
and rear of the chassis. The left-most front position is
reserved for the SMART 16 Shelf Controller card. All
other front slots can be used in any order for
Rackmount cards. The PWR/CTRL rear segment
occupies the right-rear slot behind the Controller card.
All other rear slots are occupied by DTE /Network
Interface cards.

Cards may be inserted and removed while the SMART
16 Shelf is receiving power.

Install rackmount cards using the following proce-
dure:

L. Inslall the rear segment by sliding the card along
the card guides until the panel is flush with the
chassis,

2. Tighten the captive serews at the top and bottom
of the panel.

3. Slide the rackmount card into the corresponding
front slot until contact is made with both the back

plane connector and the rear segment.

See the chapter Operation for more information.

12000431141
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Chapter 2. Installation

TELCO CONNECTORS

The DsU 111 DBU Rackmount has two eight-pin
modular jacks labeled LINE 1 and LINE 2 as shown in
Figure 2-1. The LINE 1 connector provides connection
to the dedicated (DDS) network. See the appendix
Pinguts for this connector's pin assignments.

The second eight-position modular jack labelled LINE
2 is used for connection to the switched backup
network, The pinout for the line 2 connector depends
on the model of DBU unit. Pinouls for 4-wire
Switched 56, 2-wire Switched 56, V.32 bis, V.34, and
LB-+D TSDN DBU options are shown in the appendix
Pinoits,

DTE CONNECTION/PRIMARY DTE

CAUTION

The primary DTE should be connected to either the
PRI EIA 232 connector or the PRI V.35 connector. The
maximum cable lengths recommended are 50 feet for
the EIA-232 and 100 feet for the V.35. The pin assign-
ments for the connectors are listed in the appendix
Pinauis.

The V.35 connector is recommended for use with data
rates above 19.2 kbps. The EIA-232 connector works
up to 56 kbps with a low capacitance cable or with the
external transmit clock option selected.

To prevent possible radio frequency interference emissions, a
shielded V.35 cable is required.,

SECONDARY CHANNEL CONNECTION

If used, the secondary DTE should be connected to the
AUX EIA 232/366 connector. The pin assignments for
this connector are shown in the appendix Pinouls.
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Chapter 2. Installation
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FRONT PANEL OPERATION

Chapter 3
Operation

The DSU 1T DBU Rackmount faceplate is shown in

Figure 3-1,

LED Descriptions

The front panel LEDs of the 25U IIT DEU Rackmount
indicate the status of the DTE interface, lests, alarm
conditions, and error conditions. Their definitions are

as follows:

ES: Request to Send

C5: Clear to Send

TD: Transmit Data

R Receive Data

CL: Carrier Detect

Reflects the status of the
request to send pin of the
primary DTE connector,

Reflects the status of the clear
to send pin of the primary
DTE connector.

Becomes active when data is
transmitted to the DTE.

Becomes aclive when data is
received from the DTE.

Becomes aclive when frame
synchronization is achieved
and the DSU T DBU is ready
to transfer data.

61200043471
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Chapter 3, Operation

ALM: Alarm Indication

DBU

Test LEDs

Error

Select Key

Test Key

Becomes active whenever an
alarm condition exists. Alarm
conditions include:

* Open loop on network

= Mo frame synchronization

¢ Unit in dial backup

* Problem on dial backup line

Becomes actve when unit is
in dial backup.

When the DSU 1T DBU
Rackmount is in test mode,
the test LEDs activate to
indicate the type of test being
performed: DTE, Leop, RDL,
PTEMN. See Table 6-A.

Indicates error detection
during a test.

Press to select test to be
performed (signified by
illumination of Test LEDs),

Iress to inibate selected test.
Also press to cancel a test
initiated from the front panel,

1&
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DsU Il DBU
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Figure 3-1
DSU NI DB Rackmount Front View
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Chapter 3. Operation

VT 100 TERMINAL CONNECTION AND OPERATION

The Smart 16 Shelf is configured by attaching a VT 100
compatible terminal or equivalent to the control port
on the rear of the Smart 16 Shelf Controller card.
Optionally, a DATAMATE (ADTRAN part number
1200045L1) may be used.

The connection for a terminal is made through the
EIA-232 25-pin connector on the rear FPWR/CTREL
segment. This connection is used for both local and
remote configuration.

To access the Main menu of the DSU I DBU Rack-
mount, specify the number of the slot occupied in the
Select Unit menu, All other Terminal Utility menu
options are described in detail in the SMART 16 Shelf
Liser Manual.

The Main menu of the DSU 11T DBU Rackmount offers
seven oplions: status, local configuration, remote
configuration, local test, remote test, dial backup
configuration, and dial backup as shown in Figure 3-2.
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S0 111 pEU TERMENAL THTERFACE

STATUS

LOCAL CONFIG
REHOTE COMFIG
LOGAL TEST
REHOTE TEST
DB COMFIG
OTAL BRCKLUF

=d N A s LS P e

EMEONEIN]  ETER SELECTION

SHELF=1 <SLOT=§

Figure 3-2

DISU L DB Rackmonat Main Menu
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Chopter 3. Operation

REMOTE COMMAND

The DSU I DBU Rackmount can be controlled
remotely from another ADTRAN DSU product. The
VT 100 Remote Config menu or the DATAMATE
CONFIG menu allow the DSU I DBU Rackmount's

remote configuration capability to be enabled or
disabled.

DATAMATE CONNECTION

The DATAMATE is a hand-held device that plugs into
the R]-11 jack on the front of the controller. The
DATAMATE can also be plugged into the RJ-11 jack at
the top of the rear SMART 16 controller card.

Ornee communication with a DSU I DBU Rackmount
has been established, the DATAMATE menu structure
is identical to that of the stand alone product,

20
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Chapter 4
Configuration

CONFIGURATION OVERVIEW

The DSU TIT DBU Rackmount contains four different
user profiles (sets of configuralion options) that are
stored in read only memory. These profiles are listed
in the appendix Configuration Profiles, The unit is
shipped from the factory using profile 1 as follows:

| o s To i [ o R e IR S oy R Auto
Connector Type ... imiimrssssmssnessrsressirens. V.39
Ao DBL it ieemereresse resssssses s eermeeses soens Disabled

Orig A ANS s ANSWER
DTE RAte o.eovicecocesverernssenssseseismrenssennseens 36K/ 57.6K

Data Formatl ... Synchronous
A S L A ————— Normal
GBI s pissassicionis i i siiissveiiss Follows RS
SRDIPEON. vt Off Test + 003
T Clock OpHom i Normal
LA (72 T L o O R e From Network
Remote Configuration........ccvninivevacoo.. Enabled
Teab It v i i i beammen? 0=0FF
Remote Digital Loopback (RDL) ............ RDL Accepted

If profile 1 matches the desired system requirements,
no additional configuration is required to place the
unit into service. If profile 1 does not match the
desired system requirements, modify the default
configuration or select another profile more closely
matching the desired configuration and modify:

When a new profile is loaded, or the existing profile is

a1200.04317-1
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Chapter 4. Configuration

modified, it is stored in the nonvolatile configuration
memory, configuring the unit with that profile every
time power is turned on or the unit is reset.

Configuration Methods

There are two input methods for the controller card:

e An FIA-232 interface, located on the rear of the shelf,
to which a VT 100 compatible terminal can be
connected. For remote applications a modem can be
used,

= The DATAMATE, an optional corded hand-held
keypad with a 2 x 16 LCD display.

Two additional input methods are available through
the DSU III DBL:

s In-band AT commands from an asynchronous DTE
port (see the appendix AT Conmmands for a list of
these commands).

* V.25 bis in-band dialing and configuration from both
synchronous and asynchronous DTE ports. The V.25
bis option supports the following protocols: 5DLC
(synchronous data link control), bi-sync, and asyn-
chronous.

The configuration menu for the VT 100 terminal is
shown in Figure 41 and the configuration menu for
the DATAMATE is shown in Figure 43,

22
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VT 100 CONFIGURATION MENU

Io configure the DSU I DBU Rackmount using a VT
100 terminal, select Local Configuration or Remote
Configuration from the Terminal Interface menu. See
the section VT 1000 Terminal Conmection and Operatio in
the chapter Operation for more information. The Local
Configuration menu has two sections: DTE Options
and Nebwork /Test/Command options as shown in
Figure 4-1,

To set any of the parameters listed on the terminal
screen, select the menu number corresponding to the
parameter. The options are displayed at the bottom of
the screen. Select the number corresponding to the
desired option.

DTE OFTIOHS

11 OTE AATECESE /541

123 SCRAMBLEC &K y=0H

1 CONMECTOR TYRE=U, 35 IS L0 RRTE=SEE

2 DTE DATR FORMAT=ASYHCHROMOUS 16 HETHORK ADDRESS=0

Z ASYHC WORO LENGTH=18 BITS 17 CLOCK SOURCE=FROM HETHORE
& TRRHSNIT CLOCK=HORMAL 1R TEST TIHNEQUT=0

5 05 COMTROL=FOLLOMS CD 12 REMOTE TEST=EN

G R5-C5 DELAY=SHORT 28 LL EIfisDIS

7 RAHTI-STREAM=TIHER OFF 21 AL ETA=DIS

8 CO COMTROL=MOANAL 22 REMOTE CONFIG=EM

9 TR COMTROL=1GMORED 23 FRONT FAMEL=EM

18 SR CONTROL=0FF TEST+005 =4 EMTER MAM CHD

¥=BARE AS LOO0P
t2 OTE CHO SET=D1SRELED

14 SEC CHARNMEL RATE=0FF

05U [11 DB CONFIGURAT 10N H=Eru
HETHORE /TEST/COHARED OPTI0HS

ENDEEAE  EOTER SELECTION SHELF=1 =SL0T=8

Figure 4-1
VT 100 Local Configuration Menu
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VT 100 Remote Configuration

When Remote Configuration is selected, the screen
shown in Figure 4-2 appears, Enter the remote shelf’s
address and then choose EXECUTE REMOTE CONF
to access the remote unit's configuration menus.

pEy [1I OBU RENOTE CONFIG OFTIOHS

| REMOTE ADDRESS=8
2 EXECUTE REHOTE COMF

EMTER SELECTION . _ SHELF={ SLOT=3

Figure 4-2
Remote Configuration Menu

VT 100 DTE Options

The DTE Option side of the configuration menu is
used to select the configuration parameters that
control the operation of the DTE interface of the D5U
Il DBU Rackmount, such as the DTE rale, data format,
transmit clock, C5 options, and CD oplons.

Connector Type

Select EIA-232 or V.35 to specify which of the primary
channel connectors is used lo connect to the DTE. The
default setting is V.35.
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DTE Data Format

Select the SYNCHROMNOUS or ASYNCHRONOUS
mode of operation for the DTE interface. The factory
default setting is SYNCHRONOUS. If ASYNCHRO-
NOUS is chosen, the word length must be selected.

Async Word Length

Select a word length of 9, 10, or 11 bits for asynchro-
nous operation. The default setting is 10 bits.

Transmit Clock

€5 Control

To use the internal clock of the DSU TII DBU
Rackmount select NORMAL, To use the external
transmit clock from the DTE select EXTERNAL. The
factory default setting is NORMAL.

The External clock option is normally used in modem
tail circuit applications, A DSU to modem intercon-
nect diagram for this application is shown in the
appendix DSU to Modem Interconnect.

The External clock option is also recommended when
the ELA-232 connector is used for rates above 19.2
kbps. A special DSU cable diagram for this applica-
tion is shown in the appendix EIA-232 Connector,
Using this option and special cable eliminates data
errors caused by excessive delays in the DTE transmit
clock receiver and transmit data driver,

Select the control mode for the €5 lead. The default
factory setting is FOLLOWS RS with CS DELAY
SHORT,

Forced On
The CS lead remains on.

& 1200,043L1-1
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Chapter 4. Conliguration

Follows RS
The 5 state matches the RS state.

Fellows €D
The S state matches the CL state.

Follows RS + CD

C5 follows RS after delay and is also off if CD is off. If
CD zoes off after RS is on, the DSU 1L DBU will burn
off CS but continue to pass data until RS goes off. L5
is also off if the DSU cannot pass data.

RS-CS Delay
If one of the options chosen in the €5 Conlrol selection
involves request to send (RS), then the delay from RS
ko 5 must be selected.
Specified times for the short and long delays al the
different operating speeds are shown in Table 4-A.
Table 4-A
R5-C5 Short and Long Delays
at Different Operating Speeds
Add te
Maximum
Rate c? h:i':n DLT;gn Tolerancel Time for
P ks Secondary
Channel
&k 1.1ms 14. 1 ms + 4ms
54K T.1ms 14.1ms +.4ms .33ms
384K 1.5ms 16.5ms +.4ms A3ms
152K 1.5ms 14.5ms +.4ms 1.25ms
96K 1.5ms 14.5ms + Ams 2.5ms
48K 1 Bms 14.9ms +7ms 5 0ms
24K 3.Bmas 18.8ms +1.3ms 10.0ms
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Chapter 4, Configuration

Anti-Stream

CD Control

The ANTI-STREAM option is used to select the anti-
stream Hmeout. The anti-stream limeout is the maxi-
mum time the DSU ITT DBU transmits data into the
network from the DTE. This feature prevents one DTE
device on a multi-drop network from continuously
tying up the transmit circuit back to the master DSU.
The default selting is TIMER OFF.

Timer Off
Anfli-stream Hmer is disabled.

Time 10 Sec
Timeout equals 10 seconds.

Time 30 Sec

Timeout equals 30 seconds.

Time 60 Sec
Timeout equals 60 seconds,

The anti-stream timer is reset to zero when RS changes
to the active state and is updated every second while
RS is active. When the anti-stream timeout expires,
the DSU I DBU stops transmilting DTE data into the
network but continues to accept data from it. This
condition exists until the DTE deactivates the RS
input.

Select one of two different control modes for the
carrier detect (CD) lead. The default factory setting is
NORMAL,

Forced On
The CD lead remains active all the Hme.

Normal
The CD lead is active only when data is present on the
loop.

&1200.04301-1
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TR Control

SR Control

Select the DSU 1II DBU response to the data terminal
ready (TR) lead. The factory default setting is
IGNORED,

Ignored
The TR input is ignored.

Command Switch
If TR is on, the DSU will switch to backup/dedicated
mode.

No DBU If Off
If TR is off, the DSU will not enter dial backup mode.

The SR OPTIONS menu is used to select the operating
mode for the data set ready (SR) lead. The factory
default setting is off test +005.

Forced On
The SR control lead remains on regardless of the state
of the network.

Off 00S Only

The SR control lead is on except when the DSU 1L
DBU Rackmount receives an out-of-service condifion
fromm the network.

Off Test Only
The SR lead is on except when the DSU [I1 DBU
Rackmount is executing a lest.

Off Test+005

The SR lead is on except during a test or when receiv-
ing an out-of-service condition from the network.

28
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DTE Rate

This option sets the operating speed of the DTE
interfaces. The defaull setting is SAME AS LOOD,

DTE Rate Options
24K, 4.8K, 9.6K, 19.2K, 38.4K, 56K sync/57.6K async,
SAME AS LOOP

DTE Command Set

NOTE

Scramble

The DTE COMMAND oplion is used to enable AT
commands from the DTE, enable V.25 his SI3T.C
(Svnchronous Data Link Control) commands, enable
V.25 (Bisync and Async), or disable all DTE command
modes. The factory default setting is DISABLE.

Wihen the unit is in DTE CMD OPTION mode (idle in
SW56 mode, forced with TR option, or from escape Sequende
in AT mode) with AT COMMAND SET or V.25 SYNC
selected, the DTE format is independent of the DATA
FORMAT optien. However, if V.25 BSC/ASYNC is
selected, the unit will use V.25 BISYNC (BSC) commands
for synclironous data format or V.25 ASYNC comnands for
asynchronous data format,

Scrambler should be disabled for all frame relay
circuits and 56K clear channel operations, The scram-
bler should be enabled for 64K clear channel opera-
tions. The Scrambler option is always available
regardless of loop rate on a rack mount. The factory
default setting is SCRAMBLER OFF.

Scramble OFf
DTE data scrambler disabled.

Scramble On
DTE data scrambler enabled.

a1200.043L11
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Suppress LBE

DTE data invert enabled (56 kbps secondary channel
Loop Rate only). Loopback enable (LBE) codes from
DTE suppressed (64 kbps only).

Secondary Channel Rate

Select the operating speed for the secondary channel if
the secondary channel option was selected during
setup of the Network Options. The factory default is
OFF. The secondary channel has an internal 256 byte
buffer. If the secondary channel speed is higher than
the throughput in the network, CTS flow control is
activated, If the secondary DTE does not respond to
CTS flow control, care should be taken to prevent the
secondary channel internal buffer from overflowing.
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VT 100 Network/Test/Command Options

Loop Rate

The Loop Rate option sets the loop operating speed.
The unit should be set to the rate required by the DDS
Service. The D5SU II DBU also supports subrate DTE
data over a 56 kbps or 64 kbps loop. The loop rate
must be set independently of the DTE rate.

Loop Rate Selections

AUTO, 24K, 4.8K, 9.6K, 19.2K, 38 4K, 56K, 64K, 24K
SEC CH, 4.8K SEC CH, 9.6K SEC CH, 19.2K SEC CH,
384K 5EC CH, 56K SEC CH

The default factory setting is AUTO. When configured
to AUTQ, the DSU will automatically attempt to adapt
to the loop rate. Since 64K and 56K secondary channel
look identical on the network, the DSU 11T will adapt
to 56K secondary channel for either loop rate. If the
loop rate is known, select the rate from the menu.

Metwork Address

Clock Source

A two-digit decimal address can be assigned to each
DSU I DBU. This addressing capability makes it
possible to perform remote configuration and testing
in point-to-point and mult-drop networks, The
factory default setting is [.

[he CLOCK SOURCE options specify the timing
source for the DSU Il DBU's internal circuitey. The
factory default setling is FROM NETWORK.

Master
DISU is master timing source.

From MNetwork
Metwork Rx signal is timing source.

a1200.04311-1
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NOTE

Test Timeout

Remote Test

When operating on a DDS network, the timing should
be FROM NETWORK. On a point-to-point private
riebwork, one DSU 1 DBU must be set for MASTER,
and the other set for FROM NETWORK.

Select Master timing only if the circuit has no timing source
{for example, two DSUs and a crossover cable).

The TEST TIMEOUT option sets the length of time a
DSU I DBU remains in a test mode before automati-
cally returning to the data mode. Enter the timeoul

from 0 to 255 seconds. The factory default setting is
OFF (0).

The Remate Test option specifies whether or not the
DSU I DBU responds to a Remote Digital Loopback
(RDL) request from the far end of the circuit. The
factory default is ENABLED.

Local Loopback EIA

The Local Loopback EIA (Electronics Industries
Association) option specifies whether or not the DSU
[T DBU responds to the LLB input from the DTE. The
factory default setting is DISABLED.

Remote Loopback EIA

The Remote Loopback EIA option specifies whether or
not the DSU 111 DBU respends to the RLB input from
the DTE. The factory default setting is DISABLED.

az2
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Remote Configuration

This option sets up the DSU 111 DBU to accept or reject
remote configuration commands. The factory default
setting is ENABLED,

Front Panel

Enables or disables front panel operation. The factory
default selting is ENABLED.

Enter Manual Command

The Manual Command opton is a shorteut method for
entering configuration and control commands for the
DsU NI DBU. The available manual commands are
listed in Table 4-B.
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DATAMATE CONFIGURATION MENU

To configure the DSU 1T DBU Rackmount using a
DATAMATE, select 3=CONFIG from the DBU's Main
menit. The DATAMATE's menu tree is shown in
Figure 4-3. The options are described in the following
paragraphs.

DATAMATE Network Options

Loop Rate

The Loop Rate option sets the loop operating speed.
The unit should be set to the rate required by the DDS
Service. The DSU II1 DBU also supports subrate DTE
data over a 56 kbps loop. The loop rate must be set
independently of the DTE rate.

Eight loop rate selections are available (shown in
Figure 4-3). After selecting any loop rate other than
Auto or 64 kbps the option for a secondary channel is
available. The secondary channel rate is determined
by the current loop rate. The default setting is AUTO.

Network Address

A two-digit decimal address can be assigned to each
DSU [ DBU. This addressing capability makes it
possible to perform remote configuration and testing
in point-to-point and multi-drop networks. The
factory default setting is 0.

Remote Configuration

This option sets up the DSU 111 DBU to accept or reject
remote configuration commands. The factory default
setting is ENABLED.
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Clock Source

DTE Options

DTE Rate

The CLOCK SOURCE options specify the timing
source for the DSU [T DBU's internal circuitry. The
factory default setting is FROM NETWORK.

This option sets the operating speed of the DTE
interface. The default setting is SAME AS LOOP.

DTE Rate Options
24K, 4.8K, 9.6K, 192K, 384K, 56K sync/57.6K asyne,
SAME AS LOOP

Connector Type

Data Format

Select ETA-232 or V.35 to specify which of the primary
channel connectors is used to connect to the DTE, The
default setting is V.35,

Select the SYNCHRONOUS or ASYNCHRONOUS
mode of operation for the DTE interface. The factory
default setting is SYNCHRONOUS. If ASYNCHRO-
NOUS is chosen, a word length of 9, 10, or 11 bits must
be selected.

DTE Command Option

The DTE COMMAND option is used to enable AT
commands from the TITE, enable V.25 bis 5DLC
(Synchronous Data Link Cantrol) commands, enable
V.25 (Bisync and Async), or disable all DTE command
modes. The factory default setting is DISABLED,

&1200,0431L1-1
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Transmit Clock

CS Options

Select a NORMAL or EXTERNAL source of the clock
for use during data transfer from the DTE to the DSU
[T DBU. The factory default setting is NORMAL. To
use the internal clock of the DSU I DBU Rackmount,
select NORMAL. To use the external transmit clock
from the DTE, select EXTERNAL.

The External clock option is normally used in modem
tail circuit applications. A DSU to modem intercon-
nect diagram for this application is shown in the
appendix DS5LI to Moden: Interconnect.

The External clock option is also recommended when
the EIA-232 connector is used for rates above 19.2
kbps. A special DSU cable diagram for this applica-
tion is shown in the appendix EIA-232 Connector.
Using this option and special cable eliminates data
errors caused by excessive delays in the DTE transmit
clock receiver and transmit data driver.

Select the control mode for the CS lead. The default
factory setting is FOLLOWS RS with C5 DELAY
SHORT.

Forced On
The CS lead remains on and request to send (RS) is
ignored as long as the unit is able to pass data.

Fellows RS

The CS state matches the RS state, No data can be
received from the DTE device until RS is activated.
The C5 lead only follows RS when the unit is able lo
pass data.
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Anti-Stream

NOTE

Follows CD

The CS state matches the CID state, No data can be
received from the DTE device until €D is activated.
The C5 lead only follows CD when the unit is able to
pass data.

Follows RS + CD

CS follows RS after delay and is also off if CD is off. If
CD goes off after RS is on, the DSU 11l DBU will turn
off CS but continue to pass data until RS goes off, CS
is also off if the DSU cannot pass data.

The ANTI-STREAM option is used to select the anti-
stream timeoul, The anti-stream timeout is the maxi-
mum time the DSU I DBU transmits data into the
network from the DTE. This feature prevents one DTE
device on a multi-drop network from continuously
tving up the transmit circuit back to the master DSU,
The default setting is TIMER OFF.

Timer Off
Anti-stream Hmer is disabled.

Time 10 Sec
Timeout equals 10 seconds.

Time 30 Sec
Timeout equals 30 seconds,

Time 60 Sec
Timeout equals 60 seconds,

The anti-stream timer is reset to zero when RS changes
to the active stale and is updated every second while
RS is active. When the anti-stream tmeout expires,
the DSU I DBU stops transmitting DTE data into the
network but continues to accept data from it. This
condition exisls until the DTE deactivates the RS
input.

The ante-stream timer should always be set to timer off on
fhe hosE unit in a multidrop civcuit,

&1200.043111
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CD Options

TR Options

SR Options

Select the control mode for the carrier detect (C1)
lead. The default factory setting is NORMAL.

Ferced On
The CD lead remains achve all the time.

Normal
The CD lead is active only when data is present on the
loop,

Select the DSU III DBU response to the data terminal
ready (TR} lead. The factory default setting is
IGNORED.

Ignored
The TR input is ignored.

Command Switch
If TR is on, the DSU will switch to backup/dedicated
mode.

No DBU If Off
If TR is off, the DSU will not enter dial backup mode.

The SR OPTIONS menu is uséd to select the operating
mode for the data set ready (SR) lead. The factory
default setting is off test +({5.

Forced On
The SR control lead remains on regardless of the state

of the network.

Off 00Ss 'Dnhr

The SR control lead is on except when the DSU III
DBU Rackmount receives an out-of-service condition
from the network.

40
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Off Test Only
The SR lead is on except when the DSU 111 DBU
Fackmount is executing a test.

Off Test+00S
The SR lead is on except during a test or when receiv-
ing an out-of-service condition from the network.

Secondary Rate

Select the operating speed (OFF, 75, 150, 300, 600, 1.2K,
or 2.4K) for the secondary channel if the secondary
channel option was selected during setup of the
Network Options. The factory default is OFF The
secondary channel has an internal 256 byte buffer. If
the secondary channel speed is higher than the
throughpul in the network, clear to send (CTS) flow
control is activated. If the secondary DTE does not
respond to CTS flow control, care should be taken to
prevent the secondary channel internal buffer from
overflowing. The default setting is OFF,

DATAMATE Test Options
Test Timeout

The TEST TIMEOUT option sets the length of ime a
D50 I DBU remains in a test mode before automati-
cally returning to the data mode. Enter the imeout
from O to 255 seconds. The factory default setting is
off (0).

RDL En/Dis

The RDL EN/DIS option specifies whether or not the
D5U M DIBU responds to a Remote Digital Loopback
(RDL) request from the far end of the cireuit. The
tactory default is RDL accepted.
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EIA LLB En/Dis

The EIA LLB (Electronics Industries Association Local
Loopback) option specifies whether or not the D5U I
DBU responds to the LLE input from the DTE. The
factory default setting is DISABLED.

EIA RLB En/Dis

The EIA RLB (Remote Loopback) option specifies
whether or not the DSU I DBU responds to the RLB
input from the DTE. The factory default setting is
DISABLED,

DBU Answer Test

Dial Options

The dial backup connection can be tested while data is
passing on the DDS. In order for this test to be per-
formed, DBU ANSWER TEST must be enabled on the
remote unit. TFDBU ANSWER TEST is not enabled,
the remote unit will not accept a DBU test from the
other end. The factory default setting is DISABLED.
For more information on testing the DBU connection
see the chapter Dial Backup.

The Dial Options are described in the chapter Dial
Backup.

Manual Command

The Manual Command option is a shortcut method for
entering configuration and control commands for the
DSU T DBU. The available manual commands are
listed in Table 4-B.
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Table 4-B
Manual Comrmards

Command Description Command Value
AT Command Echo

Disahble a2 o

Enable B2 o1
AT Result code

Enahble 85 o

Dizable 85 01
AT lang or Shor code

Short farm B4 0 te FF

Long form 85 Q0 to FF
AT Escope Charocter 2 00 to FF
AT CR Character 3 00 ta FF
AT LF Charactar 4 00 fa FF
AT BS Charaocter 5 00 1o FF
AT Escape Char. Timer oC 00 o FF
Abaort Call Timer i 00 4o FF
CTR Recognize Delay (x 2.5ms] 17 00 o FF
LTR Initiated Command Timeout (seconds] 28 00 1o FF
Load Factory Opt.

Option Set #1 BA 0]

Ciption Set #2 BA 9]

Opticn Set #3 BA o2

Chption Set #4 BA o3
Metwark Address Lack

Metwork Addr. Unlock 3

Metwork Addr. Leck 3 o1
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AT Commands

In addition to the front panel, the DSU Il DB can be
configured and controlled with in-band AT commands
from an asynchronous DTE port just as modems are.

To exit the data mode and enter the command mode,
the asynchronous DTE device must transmit a proper
escape sequence or three pluses (+++) to the DSU III
DBLU. A specified time delay must occur between the
last data character and the first escape sequence
character. This is the guard time delay, and it can be
changed by writing a value to the 512 register. The
default value for the guard time is one second. Fora
valid escape sequence to occur, the DTE must transmit
the escape code character three imes in succession
with delay between each character being less than the
guard time,

Onee the command mode is entered, AT commands
can be transmitted to the DSU Il DBU to configure
most of the optons or initiate tests to check both the
DSU I DBEU and the network connections, All
command lines must begin with the AT character set
in either capital or lower case letters.

The command line may contain a single command or a
series of commands after the AT attention code. When
a series of commands is used, the individual com-
mands may be separated with spaces for readability.
The maximum length for a command line is 40 charac-
ters. Each command line is executed by the DSU III
DBU upon receipt of a terminating character. The
default terminating character is a carriage return
{ASCI1 013), but it can be changed by writing a differ-
ent value to register 53.

Before the terminating character is lransmitted, the
command line can be edited by using the backspace
character (ASCII 008) lo erase errors so the proper
commands can be entered.
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Valid AT commands for the DSU I DBU are listed in
the appendix; AT Commands.

V.25 bis Commands

When configured for the V.25 bis option, the DSU 111
DBU accepts in-band dialing and configuration
commands from both synchronous and asynchronous
[OTE ports.

The V.25 bis option supporls the following protocols:

» SDLC
* Bi-sync
¢ Asynchronous

SDLC Option

Character Format
* Data bits - 8
® Parity bit - [gnored

Command Structure
[F][&][€][V.25 bis COMMAND] [FCE] [F]

The address field [A] is FFH. The control field [C] is
set to 13H except for cases of multi-frame responses.
For this case, the control field is set to 03H in all but
the last frame. The 03H in the control field indicates
that other frames are to follow while the 13H in the

control field indicates the final frame.

Bi-Sync Option
Character Format
* Data bits -7
s Parity bit- Odd

Command Structure
[S¥N] [SYN] [STX] [V.25 bhis COMMAND] [ETX]
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Asynchronous Option

Character Format
o Startbit -1

o Data bits -7
= Parity bit - Even
» Stop bit -1

Command Structure
[V.25 bis COMMAWD] [CR] [LF]

Command Descriptions

The ADTRAN V.25 bis command set is a subsel of the
CCITT V.25 bis command set. In addition to the
CCITT commands supported, ADTRAN has added
configuration commands for both local and remole
D51Us. The ADTRAN V.25 bis command set follows:

CNL Configuration local
CNR Configuration remote

The possible responses to V.25 bis commands follow:

VALA Valid V.25 command processed
INY An invalid command detected
[NVCU  Unknown command detected
INVPS Invalid parameter syntax
INVPV Invalid parameter value
INVBL Invalid local password
INVBM  Invahd remote password

If verbose responses are disabled (ATV0), the three-
character responses listed below are the only ones
returned:

VAL Valid V.25 command pmcessed
NV Invalid command received
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Syntax and Possible Responses

CNL (Configuration Local)

This command is used to pass AT commands to the
local DSU via the V.25 bis command processor. This
allows the DSU I DBU to be configured with AT
commands using a synchronous interface. The
command has the following format:

CHNLILOCAL PASSWORD| ;AT [OME OF MORE AT
COMMANDS |

A local password may not be required depending on
the present configuration of the unil. Responses to
CNL commands are returned in the data format
currently configured. Possible responses include:
VALA and INVAnD.

CNR (Configuration Remote)

This command is used to pass AT commands over the
network to the remote DSU via the V.25 bis command
processor. This allows a remote DSU 1T DBU to be
configured from a synchronous interface. The com-
mand format follows:

CHE [REMOTE PASSWORD] ;AT [ONE OR MORE AT
COMMANDS]

The remote password may or may not be required
depending on the present configuration of the remole
unit. Responses to the CNR commands are returned
in the data format currently configured. Possible
responses include: VAL and INVAR.
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Chapter 5
Status

STATUS
The VT-100 Status screen (Figure 5-1) displays the
unit/loop status and the DTE leads.
D0 L11 CBU STATUS
UNIT/LO0FP STATUS OTE LEADS
LOOF RATE = S6K ATS = OFF
DTE RATE = 57.6K oTS = OFF
DTE FORMET = ASYNC 0 = {FF
TEST ETATUS MO, TEST ED = OFF
SELF TEST = FRSS pch = OFF
SOFTHARE REL = REVISION [_F OER = QFF
CHECKSUR = 1QE1 OTR = OFF
D2y TYPE = U 32 LL = OFF
LOGR STHTUS = OFEN LOOF FL = OFF
L2l STRTUS = TOLE
MUH DIARLED =
_ﬂ____i_i_.m__i__-____--“ SHELF=1 SLOT=8

Figure 5-1
VT-100 Status Display

The DATAMATE status selection displays two lines of
the current operational status of the network and the
DTE interfaces.
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This screen anly
disployed during test,

After 30 seconds of no front panel operation, the
DATAMATE automatically reverts to the Status
display; see Figure 5-2. To exit from the LOOP [5
NORMAL, LOOP xx DTE xx SYNC/ASYNC, or the
TR SR LLB RLB ON /OFF screens press Cancel.

v |rF DTE & LOCP -\| 4+—— Test being performed
, I ’
( LOOF &4k 4 Matwerk Rote
| DTE 2.6K SYNC J +— DTE Rote/Format
(" 5W56 DBU STATUS )

|« Dial Backep Mode
- Dial Bockup Status

[ “ D5U Operational Stalus
. LOOP IS MORMAL ) +—— pDS Natwork Status

| OPEN LOOP

a2
=
=
=
C
=
rm
A

Figure 5-2
DATAMATE Status DHsplays

Unit/Loop Status

Loop Rate
This portion of the Status display indicates the current
loop rate.

DTE Rate
Indicates the current DTE Rate setting for the DSU,

DTE Format
Indicates the current DTE Format setting for the DSU.

Test Status

This portion of the Status screen displays the type of
test currently running on the DSU [I1 DBU
Rackmount. If no test is being performed at this time
NO TEST is displayed. See the chapter Testing and
Troubleshooting for more information on tests,

Self Test

A self test is performed during power up. PASS
indicates there are no problems with the operation of
the DSU I DBU Rackmount.
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Software Rev.
Indicates the software version of the DSU 11 DBU
Rackmount.

Checksum
Displays the checksum of the software.

DBU Type
Displays the DBU version (i.e., V.32, ISDN).

DU DBLU Status 2-wire Switched 56 backup
option installed.

ISDN DBU Status 1 B+D Basic Rate ISDN backup
option installed.

SWihe DBU Status d-wire Switched 56 backup

option installed.
V.32 DBU Status V.32 backup option installed.
V.34 DBU Status V.34 backup option installed.
DBU Status No backup service option card

Mot Installed installed in the
DSsU O DBU unit.

Loop Status

For normal operation LOOFP IS NORMAL should be
displayed. The status of the main telco line is indi-
cated by one of the following messages:

Check Teleo The Transmit and Receive (Tx/
Rx) pairs of the loop connection
are reversed. The pairs should
be swapped for normal opera-
tiomn,

LL Test From Telco A local loopback test has been
initiated from the telco.

Loop is Normal The DS is connecled to the
dedicated line,

41200043000
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Going To DBU This message is displayed
briefly while switching from
the dedicated service to dial
backup mode.

In Dial Backup The D5U is in dial backup
mode,
005/00F The telco is transmitting an out-

of-service /out-of-frame code,

Crpen Loop The DDS physical connection
has been broken,

The following messages also appear on the
DATAMATE under loop status:

Answering Call The D5U I DEU Rackmount
detects an incoming call.

Waiting for Call The module is waiting for a
call.

DBU Status

Displays the DSU's current dial backup status.

Answering Call The DSU III DBU detected an
incoming call message and is
iniHating call setup procedure.

Call Disconnect Call disconnect message
received from the remote end.

Called Unit Busy The unit called is currently
busy and cannot be connected
(ISDN only).

Dialing The unit is dialing the selected
number.

Going to DBU The DS [11 DBU is entering

dial backup mode,
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Idle

Incoming Call

In Dial Backup

No RX Signal

No Wink From CO

Mot Installed

OOS /O0F From Net

Open Loop

DBU Line in RDL

Test From Telco

Messages are not being trans-
mitted but the service is
immediately available for use.

Incoming call messages are
being received.

The DSU 1T DBU is currently in
dial backup mode.

Sealing current detected but no
data signal received from telco.

Swilched 56 provider encoun-
tered a service problem (4-Wire
Switched 56 only).

No dial backup option installed
in the DSU IIT DBU.

Out-of-service signal or out-of-
frame condition exists. The call
cannot be completed because
the called terminal or the called
terminal's access line is out-of-
service or is faulty (Z-wire and
4-wire Switched 56 only).

The physical connection to the
backup line has been broken
{2-wire and 4-wire Switched 56
only).

Remote end initiated a test,

The network provider has
activated the C5U loopback
(Z-wire and 4d-wire Switched 56
only).

61200.0431477
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DBU Test Pattern The DSU 111 DBU is currently
performing a test with a
patlern.

Waiting for Call The originating DSU 111 DBU is
waiting on a call from the
remote end.

NMumber Dialed
Displays the number currently being dialed.
DTE Leads
Displays the status of the DTE leads. The status of the
first five leads listed below can also be viewed on the
DEBLU's front panel LEDs.
RTS (RS on front panel) Request To Send
CTS (CS on front panel) Clear To Send
TD Transmit Data
RD2 Receive Data
DCD (CD on front panel)  Data Carrier Detect
DSK Data Set Ready
OTR Data Terminal Ready
LL Local Loopback
EL Remote Loopback
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Chapter 6
Testing and Troubleshooting

TEST OVERVIEW

The DSU I DEU Rackmount performs a variety of
diagnostic funchons that isolate portions of the circuit
to identify the problem source. Tesls may be initiated
and terminated from the Rackmount's front panel, the
terminal, or the DATAMATE.

The unit also responds to standard DD5 network tests
initiated from telco test centers. In addition, it can run
several tests such as local and remote loopbacks to aid
in problem isolation.

LOCAL REMICTE
DTE DsU/CSU DSUCSU DTE
| - :
o M i T i %= [ ]
| o — : Y
ME e ] o i = = |
Figure 6-1

Nornal Operation before Initialing Loopback Test
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All dingnostic tests disrupt data flow.

CAUTION

Executing a Test from the Rackmount Front Panel

A test can be executed from the front panel using the
Test and Select buttons on the front panel. To specify
the test, press the Select button under the Test LEDs
and scroll through the available tests. When the
yellow LED(s) for the desired test is illuminated, press
Test to execute. If there are any errors, the red Error
LED turns on. To terminate the test, press Test again.
The tests available from the front panel are shown in

Table 6-A.
Table 6-A
Tests Available from Front Panel
Push Select | DTE |LOOP| RDL |PTRN Test
Button LED LED LED LED
| Time . DTE Only
2 Times . = |DTE with Test Pottern
3 Times . " DTE end Loop
4 Times = Loop Only
5 Timas . Remate Digital Loashack
& Timas . « |RDL with Tast Pottern
7 Times o |Tpst Pottarn

56 o501l DBU Rockmount User Manual
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Executing a Test from a VT 100 Terminal

Solect Local Test or Remote Test from the options
shown in the Main Terminal Interface Menu. See the
cection VT 100 Terminal Connection and Operalion in the
chapter Operation for more information.

The VT 100 Test Menus are shown in Figure 6-2.

DIE & LOOP
LOOF ONLY
DTE LOOPBACK
LOCAL TEST JDTE (2047 PTRM]

DTE (511 PTRN]
DTE [DDS PTRN #1)
DTE (DDS PIRN #2]
DTE {DDS PTRN #3)
DTE (DDS PTRN #4]
XMIT 2047 PTRN
XMIT 511 PTRN
XMIT DDS PTRN #1
FxaiT DDS PTRN #2
XMIT DDS PTRN #3
XMIT DDS PIRN #4
SELF TEST

JReMOTE ADDRESS=X
[DATA FROM DIE

REMOTE TEST §2047 TEST PTRN

511 TEST PTRM
DD5 FTRM #1
[oDs i #2

loos PTRN #3
foDs PTRN #4

Figure 6-2
VT 100 Test Menus
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Executing a Test from a DATAMATE

2=TEST

Select TEST from the Main menu, then select LOCAL

UNIT or REMOTE UNIT. The local and remote unit

options are shown in the menu tree in Figure 6-3.

L ADTAL LMIT

II-LT-E A LOOPL [ STATUS DISPLAY

1=EXIT TEST

1 =EXIT_TEST

2.t00F ohay (3| STATUS TaERLAY |

T=DISFLAY STATLIS

100 QLY

i =EXT TESI

2=DISPLAY STATLIE

[ STATS Desriay

| fzanisray sTaTUS

#=DTE WITH TP

7=411 PATTERN

_'I_-ZIIMZ-'I FATIERR

1=EXIT TEST

3-5THESS FTRMY £1

[ sramus Disrus

I DIEPLAY STATUS

A=-STEESS FilN 81

S.TEST PATTERM

| =207 PATIERM

S.GTRESS FIRM #1
Rk
t=5TRESS PTRM R4

3-5TRESS TR 81

2311 FATIERM

| =EXIT TEST

A=STRESS FTRM 81

ETATUS DISPLAY

| Fo[HSPLAY STATUS

F-REMOTE LMIT

&=EELF TEST

5=-5TRESS FTRM &3
§<STRESS PTRH &4

I STATUS [DESPLAY

Jerores Tess urar

|_‘_-E|E.LI CONMECTION

sooResso

J=5TRESS PTRM £1

|1=2047 PATTERN
=511 PATTERM

IT TEAT

A=STRESS FTRN #2

[ sTATUS DisFiAY

2=-Di5PLAY STATUS

1=[iAL STORED £

5a5TRESS Figh 43

4=5TRESS FTRM B4 |
7=[ATA FROM DTE

7=EMTER Diat @

Figure 6-3

DATAMATE Test Menu
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Test Status Display

The Tes| Status display appears automatically during a
test displaying the test type, the error count, and
options for injecting errors ar clearing the error count.
Exit the test by selecting the number corresponding to
EXIT TEST.

Figure 6-4 shows an example of a Test Status Display
for a test with a test pattern.

OTE (2047 FTANY |
TEST ERFACRS = oo |
| EXIT TEST
Z CLEAR ERRCRS
3 IHECT ONE ERROR

ENTER SELECTION ;

Figure 6-4
Sanmple Test Status Display

Figure 6-5 shows examples of DATAMATE test status
displays for a test with a test pattern.
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While this menu is on the display:
Press 1 fo clear errors
Press 2 fo inject an errar.

TEST PATTERMN
TST ERR = 00
LOOP 54K
1a the and Down arrows
DTE 56K SYNC izill;;lngpnrhat: ﬁlzr:s SCTEEns.

XXX DBU STATUS:
IDLE

TR SR LLB RLBE
OFF OFF OFF OFF

UNIT IN TEST
LOOP 1S NORMAL

Figure 6-5
Sample Test Status Displays
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LOCAL TEST OPTIONS

The local DSU 111 DBU Rackmount can perform a
variety of tests. Figure 6-6 shows the VT 100's Local
Test Options screen. Each test is described in the
following pages.

I OTE &
LOaF
DIE L

3

e

% DTE ¢
E DTE ¢
7 OTE ¢
2 DTE
o OTE
18 EHIT
1 THIT
12 XHIT
12T
l= XNIT
IS XHIT
16 SELF

LogF
oLy
OOPEACK

218 PTAN
Do

2047 FTAH
3101 FIRY
OO FTRAY
o0 #1AN
O0E ETAN
OO FTAI
TEST

DIE <2847 PTRH3

BTAM 81
005 PTRAM #2)
Oos PTRH =230
(O0S PTRH =247

L3
uz
LX |
=24

D) 11T DEY LOCAL TEST OPTIONS

ENTER SELECTION *_ SHELF=| ©SLOT=§

Figure 6-6
Test Options Menu
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DTE & Loop (LL)
Test Description

The DTE & Loop test splits the DSU T11 DBU
Rackmount into two separate DTE and loop interface
sections and then loops the receive data of each
interface back to its respective transmit data. The DTE
& Loap test provides a bidirectional loopback at the
DSU/CSU. Figure 6-7 illustrates the loopback points
and the signal paths for this test.

LOCAL
OTE DSU/CSU

[

DTE Loopback

) Gl

Local 4-wire Loopback

Figure 6-7
DTE & Loop Test
Test Purpose

The DTE & Loop test is used for the following pur-
PGSES:

» Verify integrity of the DTE interface and cable,
» Provide a loopback for network tests.

Interpreting Test Results

A BERT tester (or a DTE device capable of verifying
that it is receiving back the same data it sent to itself)
must be used to interpret the lest results of a DTE &
Loop test.
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Loop Only (RT)

The Loop Only (RT) test allows the loop interface and
a major portion of the DTE interface for the local DSU
I DBU Rackmount to be tested from the remote site
over the actual communication circuit. Figure 6-8

illustrates the loopback point and the signal paths for
this test,

LOCAL
DSU/CSU

DTE : Tx ..Ii_C;.u.
Interface [ N oy -

— &
. Local 4-wire Loopback

Figure 6-8
Loap Only Test
Test Purpose

The Loop Only test is used to provide a loopback for
network fests.

Interpreting Test Results

The Loop Only test is used for the purpose of looping
the DS circuit back to the teleo. No test results are
available from the local DSU I DBU Rackmount,
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DTE Loopback

The DTE Loopback (DTE Only for the DATAMATE)
test provides a method for testing both the DTE
interface drivers and receivers of the local DSU TIT
DBU Rackmount. For this test, the DTE transmit data
is connected to the DTE receive data at a point close to
the physical DTE interface. This test can be used to
verify proper operation between the local DTE and the
lecal DSU 11 DBU Rackmount.

LOCAL
DTE DSU/CSU

I‘I_I!

]
B

il

.

a

W

' i
'

1-

i

]

1

'

i

'

3

B e

o

Figure 6-9
DTE Loopback Diagram
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Test Purpose

The IDTE Loopback test is used for the following
prurposcs:

* Verify integrity of the DTE interface.

* Verify integrity of connection between DTE and
DSU T DBU Rackmount,

Interpreting Test Results

A BERT tesler {or a DTE device capable of verifying
that it is receiving back the same data it sent to itself)

must be used fo interpret the test results of a DTE
Loopback test.
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DTE with Test Pattern

For the DTE with TP (test pattern) the test pattern is
generated using the DSU/C5U internal test patlern
generator. This test is completely internal to the DSU
and can be used to detect deficiencies within the
network interface, Figure 6-10 illustrates the loopback
point and the data paths for this test.

LOCAL
DSU/CSU
DTE I_Er_ler Test Poterm J
Ingnct Genieroios

R ij»l_'_[L_

Figure 6-10
DTE with Test Patlern

Test Purpose

A DTE test using a test pattern is used to verify the
integrity of the connection between the DTE and the
DsU.

Test Pattern Descriptions
The test patterns are described as follows:

2047 Pattern Standard 2047 pattern.

511 Pattern Standard 511 random pattern.

Stress Pattern 1 Stress pattern with alternating
high and low ones densities,
Repeated pattern of 100 octets:
1111 1111, followed by 100 octels:
Qo0 0ooo.
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Stress Pattern 2 Stress pattern with alternating
medium and low ones densities.
Repeated pattern of 100 octets:
0111 1110, followed by 100 octets:
LN (0D,

Stress Pattern 3 Stress pattern with medium ones
density. Continuous series of
octets: 0011 0010,

Siress Pattern 4 Stress pattern with low ones
density. Continuous series of
octets: 0100 0000,

Interpreting Test Results

If errors occur during this test, the test ervor count can
be reset to zero by selecting CLEAR ERRORS on the
VT 100 Terminal Screen or by pressing 1 on the
DATAMATE. To verify proper operation of this test,
single bit errors can be injected into the transmitted
test pattern by selecting INJECT ONE ERROR on the
VT 100 terminal or by pressing 2 on the DATAMATE.
These errors appear on the TEST ERRORS counter.

& 1200.043L71
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XMIT Test Pattern

The Test Pattern option converts the local DSU 11 DBU
Rackmount into a BERT tester for the purpose of
testing the DDS circuit. If this test is used, the local
DSU/CSU must be transmitting a pattern with the
remote DSU/CSU in loopback or both the local and
remote DSU/CSUs must be transmitting test patterns.
Figure 6-11 illustrates the data paths for this mode.

LOCAL REMOTE
DsU/CSU DSU/CSU

R e ==
Te (... o TR TN | 7= S .
R T— o Aas=™ el o Rx l_______lt‘_____._ R |

el e I (&= T

=

H

Figure 6-11
Test Pattern Only

Test Purpose
A Test Pattern test has the following purposes:

s Transmits user-selected test pattern using an internal
lest pattern generator, and compares the received
data using internal test pattern detector to detect if
there are any errors on the DDS circuil.

= Injects errors and verifies the unit transmits data
across the communication circuit to the remote unit.

e Helps determine from which direction the circuit is
receiving errors.

Interpreting Test Results

If the unit is functioning properly, the test error count
should be zero,
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Self Test

Test Purpose

The Self Test verifies current operation of the DSU 111
DBU Rackmount. It can be performed at any time and
is recommended if there is any question about the
DS5U's health.

To determine if the DSU is functioning properly.

Interpreting Test Results

Once Self Test is activated, the LEDs cycle on and off
as the system runs the self (est, CHECKSUM is
displayed during a test. PASS/FAIL is displayed at
the end of the lest.

Possible self test resulis are as follows:

PASS

EPROM CHECKSUM FAILURE!!
RAM CHECK FAILED!

LOCAL LOOFP SELF TEST FAILED!
NONVOLATILE MEMORY FAILED!

If any messages other than PASS is displayed contact
ADTRAN technical support (see last page of this
mantal).
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REMOTE TEST OPTIONS

A local DSU 11 DBU Rackmount can perform a variety
of tests involving the remote DSU I DBL, as shown
in Figure 6-12.

O=U 1D OBU REMCTE TEST ORTIOHS

REROTE ADORESS=0
DATA FROM DIE
2847 TEST FTRH
S11 TEST FTRH
oos PTRH =1

OS5 PTANH #2

D05 PTRH #3

005 PTRH #4

=l SN el B —

Figure 6-12
Remote Test Options

Data from DTE

This test loops back the remote end; data may then be
transmitted and verified.
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Chapter 6. Tesfing and Troublesheeting

Test Patterns
The test selections with test patterns use the internal
pattern generator of the DSU [T DBU to transmit and
verify a test pattern over the DDS network. The
remote unit is placed in remote digital loopback (RDL)
automatically. The remote unit’s remote test option
must be enabled. The DSU I11 DBU is capable of
transmitling six test patterns with its built-in test
pattern generator. For more information on the lest
patterns see the section DTE with Test Pattern. Figure
6-13 provides a diagram of a V.54 RDL with a test
pattern.

If a test is successful the Status menu is displayed, if
not Unable to Execute Test is displayed.

LOCAL
bsl/os, REMOTE
DTE [E=] DSU/CsU
1 —
| Tx T« |I = "| T == E i Tx }--Eﬁ
[he — ® o fRe e el Rx o R
Eﬂ:- rz_-ﬂh-r

Locol Unlt Initigtes Test

Figure 6-13
V.54 RDL with Test Pattern

Remote Test Purpose

This is used to test the local DSU, the DDS circuit, and
the remote DS,

Interpreting Remote Test Results

If the unit is funclioning properly, the error count
should be zero.
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DBU CONNECTION

NOTE

NOTE

When the DSU TIT DBU is equipped with a dial backup
option, the DBU Conneclion oplion appears as one of
the Test menu selections, This test allows the dial
backup network to be tested without disrupting data
being transmitted on the main line (see Figure f-14),

When this option is selected, choose a stored number
or enter a number to dial, After establishing DBU
connection, the DSU TIT DBU designated at the answer
unit is placed into loopback and a test pattern is
transmitted from the originate unit to the answer unit.
Receive data is checked for errors and the results are
displayed. While running this test, errors may be
injected from the DATAMATE by pressing 2 and
cleared by pressing 1. During the DBU test, the LEDs
scan back and forth and the Test LED is on.

When running at a subrake over a 56K or 64K loop (or a
64K loop with Scrambler activated), the D5U will not send
date during a DBU tesl.

The DBU Answer Test aption must be enabled throngh the
Configuration meny. Enabling DBU Answer Test does nol
affect the unit during dial backup. This oplion should
remain disabled unless the user is perforniing this lest.

LOKZAL REMOTE

B5U/C5U B Dal/CsU
| J_ ik
"""""" i @ S s B
B ceu i
_I -
Answear Cig
Figure 6-14

DBU Connection Test
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Chapter 6. Testing and Troublesheating

Test Purpose

This is used to verify the DBU circuit and DBU
modules in both the local and remote DSU 111 DBU are
functioning properly.

Interpreting Test Results

If the unit is functioning properly, the test error count
should be 0,
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TROUBLESHOOTING

This section is intended to provide a quick and easy
means of diagnosing suspected problems associated
with local or remaotely attached ADTRAN DSU /CSUs.

Messages from the DSU/CSU

NOTE

The DSU I DBU Rackmount displays messages and
iluminates LEDSs to indicate the status of the unit and
the local loop. If the Alarm LED is on, one or more of
the messages shown in Table 6-B is displayed.

Status messages are displayed in the Status Men.

Table 6-B
Messages from the DSU/CSU
Message Meaning Probable Cause Action
LOOF IS Gc!od Inmll iocp signal nidicates gobd laea] Mo actian reguired; unit
NORMAL being received fram I properly connected to
the telco. DL telco eircuil,
Unil not receiving o Bad felco cable from [Erfnl:‘rllnégl:cli‘;ﬂusgﬁlitk
) jack.
OPEN LOGF signal from the teleo. !habzaum.l? 1?;1?2 '!:lil; It o prokblem persists,
o ool " |contoct teleo provider,
Ui et saedi RBad conductor in felca |Replace lelce coble
NO RX nit f‘E'; 59‘:&”'1'9 cebla from DSU fo fram DSY to wall jack.
SIGNAL | SUrrer. B 09 S99 ieico jack or bad IF o problem persists,
signal irom 1&ico. circuit to telca, contact felco provider.
Lt otk En. ciiteh Talco is having Chack remote umit.
OO05/00F |zarvice or cutolfroma p.mb!ams with _DDS. 2 Cnm.gft feloo service
FROM NET |condition fram the circuit or remofe unif is | provider,
i wrned off or
: disconneched,
’ . ; . . Swilch wire poirs in
CHECUKH'I;ELEG Trnnsrrrulf,;rpnr_&nrw.'edpmr -.'r:lmrwjln jack wired  [° "y iack or conlact
reversel detected. correctly, Nnlas sroiee HGIEGE.
Teleo octivated a Wit unfil test is
TE?EE'?EM loopback to test the  |Telco is testing cireuit. |complste or contocl
DOS circuit, telco service provider.
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Chapter 7
 Dial Backup

VT 100 TERMINAL DIAL OPTIONS
Dial Options Menu

The VT 100 Dial Options menu is displaved when 6
DBU CONFIG is selected from the Main menu. See
Figure 7-1 for the dial options menu of the V.32
VErsion.

BSU TI1 CBU DIAL CPTICHS MEtad
OBY SECURTTY DEU P TIONS
! EDIT DEL PRSSCODE EDIT DIAL DIRECTORY
2 PRSSCODE=EN DBLI EN,/DIZ=0]5
MUM 10 OIAL=HUA |
ORGSR S =AM
W/ 5=EH
H/HD Rx=£N
H/HO SERL CURR=EN
ALL 1=/8==Di%
AUTO RESTORE TIMERs1
FEDIAL COUMTER=S
12 FRIL COMD TIHER=3
HALT TO REDTAL=18
15 DB DMLIHE TEST=0I=
16 ERACR CONTROL=AUTO U 42 /HP
1% FLOW COMTROL=CTS grLy
18 DATR COIP=EN

P B O marm i

i

i

EENCNEIE]  EHTER SELECTION SHELF=] SLOT=2

Figure 7-1
VT 100 Terminal Dial Options Menu (V.32 Version)
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DBU Security

DBU Options

The dial backup passcode adds an additional level of
security to the DSU 111 DBLL

When a dial backup connection is established, the
originate unit transmits a pre-programmed passcode
{o the answer unit over the dial backup connection
before the connection is considered valid, The answer
unit compares the received passcode to a pre-pro-
grammed passcode.

If the passcode maiches, the receive unit sends a
Passcode OK message to the originate unit and goes
on-line. If the passcode does not match, the receive
unit sends an Invalid Passcode message to the origi-
nate unit and terminates the dial backup connechon.

If a passcode is not received by an answer unit with
passcode enabled, or if the Passcode OK message is
not received by an originate unit with passcode
enabled, the dial backup connection is terminated.

Edit DBU Passcode
Program a passcode of one lo ten characters.

Passcode
Enable or disable the passcode function.

The DBU Options are used to select the modes of
operation for the Dial Backup features.

Edit Dial Directory

The DSU IIT DBU stores up to ten numbers of 36 digits
each. Edit a phone number by reentering the entire
number. Enter the number in the form 1 + area code +
seven-digit number. This process overwrites the
previously stored number.
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Chapter 7. Dial Backup

DBU En/Dis

The Automatic DBU option specifies whether the unit
automatically enters dial backup mode or waits for
manual setup. The factory default setting is Disable.

Num to Dial

The Number to Dial option offers a selection of stored
numbers for the unit to automatically dial. If the
leased line fails and the DSU 111 DBU is sef to origi-
nate, it dials the numbers (in chronological order)
specified under this option to set up the dial backup
line, The factory default setting is Dial Stored #1.

Org/Ans

This option specifies whether the DSU 111 DBU
originates or waits to answer if the dedicated cireuit
fails. One end must be set to Originate and the other
to Answer. The factory default setting is Answer.

W/00s

When enabled, the DSU 11 DBU enters backup mode
if an oul-of-service condition is detected. The factory
default setting is Enable.

W/No Rx

When enabled, the DSU ITI DBU enters backup mode
when a loss of signal is detected. The factory defauli
selting is Enable,

W/No Seal Curr

When enabled, the DSU Il DBU enlers backup mode
when a loss of sealing current is detected. The factory
default setting is Enable.

All 1s/0s

When this option is enabled, the DSU 11T DBU moni-
tors the receive data for strings of 15 or Os that are
longer than the fail timer. Tf this condilion is detected,
the local DSU I DBU initiates a handshake routine
with the remote unit to determine if the DTE is
generating the constant data pattern or if the network
has failed.
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Chaopter 7. Dial Backup

Auto Restore Timer

Once the DDS circuit is restored, the DSU 11 DBU
remains in backup until the DDS circuit is active for
the length of time specified for the restore timer. The
selection is entered in minutes (up o 255). If set to 0,
the DDS must be restored manually, The factory
default setting is 1 minute.

RESTORE TIMER
(0=0FF) _ __ MIN

Redial Counter

This option sets the number of times the DSU 111 DEU
redials the far end when enlering backup mode. The
redial count, which is manually entered, can be up to a
maximum of 99 attempts. If the DSU III DBU encoun-
lers a busy or reorder, it attempts to establish the call
the specified number of imes. The factory default
setbing is 5,

ENTER REDIAL
COUNT: __ __

Fail Cond Timer

This option sets the amount of time the dedicated
circuit failure condition must be active before the DSU
Il DBU attempts backup. The amount of time, which
is manually entered, can be up to a maximum of 99
seconds. The factory defaull setting is 3 seconds.

AUTO DBU FAIL
TIME: ____ SEC

Wait to Redial
This option works in conjunction with the preceding
Redial Counter. It selects the amount of time between
redial attempts to connect the backup line. The
amount of time, which is manually entered, can be up
[0 a maximum of 99 seconds. The factory default
setting is 10 seconds,

WAIT TO REDIAL

TIME: _ _ SEC
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Chapter 7. Dial Backup

DBU Online Test
Enables/disables DSU's ability to perform online

testing.

V.32 and V.34 Options

The following options are available with the V.32 bis
version of the DBU. See Table 7-C for descriptions and
AT commands for these options.

Error Control Buffer

This option determines the type of error control to be
negotiated at the start of a2 V.32 bis or V.34 modem
connection. The factory default setting is AUTO V.42/
MNF,

Flow Control

This option is used to select the type of flow control
used by the V.32 bis or V.34 modem. The factory
default setting is CTS Only.

Data Comp

This option is used to select data compression for V.32
bis or V.34 operation when running asynchronously.
When enabled, data throughput speeds as high as 57.6
kbps may be achieved. For synchronous applications
the speed is limited to a maximum of 14.4 kbps for the
V.32 and 28.8 kbps for the V.34. The factory default
setting is Enabled.

52W and 54W Options

The following option is available with the Switched
2-wire and Switched 4-wire versions of the DBU.

MNetwork Type

This option is used to select the network type (AT&T/
MCI/OTLIER or US SPRINT). The factory default
selting is AT&T/MCI/OTHER,

&1 200.043011
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ISDN Options

Control Menu

The following option is available with the ISDN
version of the DBU.

Switch Type

This option is used to select the switch type (AT&T
SESS, NTDMS-100, or NATIONAL ISDN 1). The
factory default is AT&T 5ESS.

The VT 100 Control menu is displayed when 7 DIAL
BACKUP is selected from the Main menu. See Figure
7-2.

DBU Operation

NOTE

Go to Dial Backup
The DSU 111 DBU prompts to dial a stored number or
enter a number to dial for dial backup.

DBEU Online Test

This option allows the dial backup connection to be
tested manually without interrupting the data on the
DDS. A stored or manually-entered number can be
used.

DBU Answer Test must be enabled on the far end to
perfortn a DBL on-line fest.

BO
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OEU OFERATICH
1 B0 TO DEARL BARCKUFP
2 DE0 oML THE TEST

O=U TIT DEU CONMTROL HEMU

ESC TO EXIT

ENTER SELECTION

SHELF= 1 =.0T=3

Figure 7-2
VT 100 Contral Menu

DATAMATE DIAL OPTIONS

The dial options are accessed on the DATAMATE in
two different menu areas. Figure 7-3 shows the
DATAMATE's Dial Backup Options (4=Dial Options)
menu, accessed by first activating 3=CONFIG in the
Main menu and then choosing 4=DIAL OPTIONS.
Shaded items are restricted to specific configurations
or operation. Additional dial options are found by
activating 4=DIAL in the Main menu (see the section
Dial Options m the Main Menu).
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Figure 7-3
DATAMATE's Dial Options
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Phone Mumbers

The DSU I DBU stores up to ten numbers of 36 digits
each. Edit a phone number by reentering the entire
number. This process overwrites the previously stored
number. Figure 7-4 shows the menu path used to
access the Phone Number option on the DATAMATE
(3=EDIT DIAL DIR on a terminal), See Table 7-A for
AT comimands,

1 =HETHTRE TYPE
ZOTE BFIoNS
l-boal J-TEGT CIFTCING
STDRED HUMIER TE1
1sPHOME MUMBERS. 101 (| 50) esepre
I=REMOTE [ENTER ADDEESE  |4sDlAL OFTIONS
25U CFTRCE I5=.-|.' SRl
Fe A LA =D PASECOOE ETCAED FEIMBLE B rUMEER | B

EDHT 1ORC
FICIEED HUWEER |0 Jhercioey kuk Jrreseesd

Figure 7-4
Editing Stored Phone Numbers (DATAMATE)

ISDN Dial Backup

If a clear channel 64 kbps circuit is required to back up
the DDS circuit, placing #4 at the end of the smart dial
string (phone number entered into Stored Number 1-
8) causes the ISDN DBU mode to establish the backup
connection al 64 kbps instead of 56 kbps. For example:
20597180004#4.

Setting the Service Profile Identifier (SPID)

For ISDN dial backup, the service profile identifier
(SP1D) is stoved in Stored Number 9, The SPID s a
sequence of digits identifying ISDN terminal equip-
ment to the ISON switch when more than one 1ISDON
set has been attached to the same central office line.
The 5PID is assigned by the telco when the ISDN line
is installed and normally resembles the phone number,
Only the AT&T 5ESS switch is capable of recognizing a
point-to-point configuration, elimmating the need for
a SPIIY. All other switch types require a SPIT).
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Setting the Local Directory Number (LDN)

For ISDN dial backup, the local directory number
(LDN) is stored in Stored Number 10. The LDN is the
seven digit phone number.

Table 7-A
AT Commands for Storing Phone Mitnthers
Cmnﬂund Description
&= Siore Phona Mumbear
AF9= Enter SPID Mumber For 1ISDM dial backup
[ 2710~ |Edir LOC for ISDN dial backup

DBU Options for all Versions

See Table 7-B for AT commands.

Automatic DBU

The Automatic DBU option specifies whether the unit
automatically enters dial backup mode or waits for
manual setup. The factory default setting is Disable.
Auto DBU must be enabled on the answer unit for it to
automatically answer, regardless of whether the
originate unit automatically or manually goes into
DE].

Number to Dial

The Number to Dial option offers a selection of stored
numbers for the unit to automatically dial. If the
leased line fails, and the DSU [T DBU is set to origi-
nate, it dials the numbers (in chronological order)
specified under this option to set up the dial backup
line. The factory default setting is Dial Stored #1.

Origin/Answer

This option specifies whether the DSU I DBU origi-
nates or waits to answer if the dedicated circuit fails.
One end must be set to Originate and the other to
Answer. The factory default selling is Answer.
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When 00S

When enabled, the DSU II1 DBU enters backup mode
if an out-of-service condition is detected. The factory
default setting is Enable.

No Rx Sgnl

When enabled, the DSU TIT DEU enters backup mode
when a loss of signal is detected. The factory default
setting is Enable.

No Seal Cur.

When enabled, the DSU IIT DBU enters backup mode
when a loss of sealing current is detected. The factory
default setting is Enable.

When All 1s/0s

When this option is enabled, the DSU 111 DBU moni-
tors the receive data for strings of 15 or 0s that are
longer than the Fail Timer. If this condition is de-
tected, the local DSU 11T DBU initiates a handshake
routine with the remote unit to determine if the DTE is
generating the constant data pattern or if the network
has failed.

Auto Restore

Once the DDS circuit is restored, the DSU [T DBU
remains in backup until the DDS circuit is active for
the length of time specified for the Restore Timer. The
selection is entered in minutes (up to 255). If set to 0,
the DDS must be restored manually, The factory
default setting is 1 minute,

RESTORE TIMER

(0=0FF) __ _ MIN
Redial Counter
This option sets the number of times the DSU 11l DBU
redials the far end when entering backup mode. The

G1Z200.043L1-1
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NOTE

redial count, which is manually entered, can be up toa
maximum of 99 attempts. 1f the DSU 111 DBU encoun-
ters a busy or reorder, it attempts to establish the call
the specified number of Hmes. The factory default
setting is 5.

ENTER REDIAL
COUNT: __ __

Fail Timer

‘This option sets the amount of time the dedicated
circuit failure condition must be active before the D5U
[1T DBU attempts backup. The amount of me, which
is manually entered, can be up to a maximum of 990
seconds, The factory default setting is 30 seconds.
The unil automatically multiplies the setting by 10.

Wait to Redial

This option works in conjunction with the preceding
Redial Counter. Tt selects the amount of time between
redial attempts to connect the backup line. The
amount of ime, which is manually entered, can be up
to a maximum of 99 seconds. The factory default
setting is 10 seconds.

WAIT TO REDIAL
TIME: _ _ SEC

The following oplions must be set identically on both units:
when QOS5
o Rx signal
no seal current
when all 15/0s
auto restore
redial counter
fuil timer
wait to redinl

a6
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Table 7-B
DBU Options AT Commands for All Versions
Hod R hons Cﬂﬂ Description
Autematic DBU
| =Disabsled KD Automotic DBU disabled
2=Enghled Ki Automotic DBU enchled
Number to Dial
1=DBU with #1 _BO Dial Stared #1
2=DBL} with #2 _B1 Diol Stored #2
Originate/Answer
1=DBU Criginate _ED Originates call if DDS fails
2=DBL Answer 2B Answers call if DDS fails
When Out of Service (005)
| =Enchled G DEU when 005
2=Diseblad G0 Mo DBL for OOS

Mo Receive (RX) Signal

1=Enahbled _HI DBU when no RX Signal

2=Disobled _HD Mo DB when no RX signal

Neo Sealing Current

1=Enablad n DBU when no Sealing Current

2=Disabled o Mo DBU when no Sealing Current

When all 15/0s

| =Disabled _FD Mo DBU when all 15/0s detetected

2=Enabled Pl DBU when all 15/0s condifion exizts

Auto Restore 531=x oats Restore Timer

Redial Counter 557=x  Seis Redial Counter

Fail Timer S53B=x  Sefs Foil Timer

Wait to Redial 539=x  Sefs time between redial attempts
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DBU Options for 2-wire and 4-wire

Network Type

This option selects the company providing the
Switched Digital Service. When US Sprint is selected,
an automatic Echo Canceler Suppressor tone is
emitted by the DSU ITT DBU when dialing, Options
include: AT&T/MCI/Other and US Sprint.

DBU Options for V.32 bis and V.34

See Table 7-C for option descriptions and Al com-
mands.

Error Control

This option determines the type of error control to be
negotiated at the start of 2 V.32 bis or V.34 modem
connection. The factory default setting is AUTO Va2
MINE

Flow Control

This option is used to select the type of flow control
used by the V.32 bis or V.34 modem. The factory
default setting is CTS Only.

Compression

This option is used to select data compression for V.32
bis or V.34 operation when running asynchronously.
When enabled, data throughput speeds as high as 57.6
kbps may be achieved. For synchronous applications
the speed is limited to a maximum of 14.4 kbps for the
V.32 and 28.8 kbps for the V.34. The factory default
setting is Enabled.
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Table 7-C
DBU Oplions AT Comtmands for V.32 bis and V.34 Backup
DBU Options AT Description
CMD

Error Control

1=Buffered o |MNarmal operatian. Mo error contrel. Allows
speed matehing, buffering and flow contral.

S=Direct \w1 |Direct operation. No error cantral, no buffer,
’ and no flaw coniral,

I-Reliable MNP N2 Relinble MPMP eperafion. Uses MNP error

control,

AutcReliable MNP operation. Tries MMP
4=Auta MNP N3 errer cantral First: uses normal aperation if

necessary.

Reliakle V.42 {LAPP..TL] operation. Uses V.42
; LAPM| error cantrol. If V.42 (LAPM) error
5=Relianis V.42 N4 -E_'onrru cannal be used the cq||{i5
discannecied.
Reliable V.42 [LAPM] or MNF cperation.
Uses either V.42 (LAPM) or MNP errar
coniral. IF neither can be used the call is
disconnected.

G=Rel. W A2/ MNP | N5

B AutoReliable V.42 (LAPM) or MNP operation.
7=Aule NG Tries to use V 42 (LAPM) error contral first:
V.42 /MNP MMP error contrel next. If neither can be
used, then Normal operation is used.
Flow Cantrel
1=Disabled Y20 |Flow Contral Disahled
2=XOMN/XOFF NE1 | Enables XOn/XOW flow conral
3=CTS Only \@2 |Enables CT5 flow contral from DCE
Enables CT5 How contral from DCE and kTS
4=RTS/CTS \Q3 me"’ DTE " i
3=UN. XON/XOFL 24 |Unidirectianal EOn /RO
Compression
1=Disabled %C0 |Compression Disabled
2=Enabled 01 | Compression Enabled
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DBU Options for ISDN

Switch Type

This option selects the type of telco central office
switch providing the ISDN service. There are three
options for ISDN swilch types:

e AT&T SESS
o NT DMS-100
+ Mational 1SN

DBU Passcode
The DBU Passcode option adds an additional level of
security to the DSU. See the secion DEBL Security
earlier in this chapter for more detailed information.

Enter Code
Program a passcode of one to ten characters.

Enable/Disable
Enable or disable the passcode function.
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Dial Options in the Main Menu

The dial options available in the DATAMATE's Main
menu (4=Dial) vary whether the DSU IT1 DBU is
currently in dial backup mode or connected to the
D5 line (see Figure 7-5).

Answer Unit Connected ta DDS Line

[1-pial backur  Jecommanp acceprep

Chriginate Unit Connecled to DOS Line

1=biAL BackUr  |i-oial storep |select Stared Number 1.4

I.-i—. AL

2=ENTER DIAL # | T,
2-STAY ON LEASED

3=DBU OMLME TEST

Curing Dial Backup

I =HAMIG UP

2=5TAY O LIME

Figure 7-5
Dial Options Menu

Answer Unit Connected te DDS Line

Dial Backup

The message COMMAND ACCEPTED is displayved
and the DSU 11T DBU waits for an incoming call.
When an incoming call is detected the DSU 111 DBU
answers the call and enters dial backup.

Originate Unit Connected to DDS Line

Dial Backup
The DSU II1 DBU prompts to dial a stored number or
cnter a number to dial for dial backup,

&1 200043111
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Chuplur 7. Dial Backup

NOTE

Stay on Leased
The DSU III DBU remains on the leased line and does
not enter dial backup mode.

DBU Online Test

This option allows the dial backup connection to be
tested manually without interrupting the data on the
DDS. A stored or manually entered number can be
used.

DBL Ansmwer Test must be enabled on the far end to
perform a DBL on-line tesk.

Dial Options During Dial Backup

Hang Up
Terminates the dial backup connection and altempts to
reestablish communication on the DDS line.

Stay On Line
The DSU [T DBU remains in dial backup mode and
returns to the Main menu.
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Appendix A
AT Commands

Table A-A shows the AT commands available for the
DS IT DBU rackmount.,

Table A-A
AT Corttmands
Command Title Default
A Re-execute Command none
ATA Answer none
ATDn Dial Mumber none
ATE Echo Command 1
ATH Heng Up Call none
ATO Go Online none
ATGn Result Code Display 0
ATSne Reod S-Reaister none
ATSn=x Write to 5-Register none
ATVn Result Code Fram Firmware 1
ATZ Self Test none
AT&CH DCD Option 0
AT&Dn DTR Option 0
AT&Fn Restore Factary Opfions none
ATE&EnR Flow Cantral nong
ATELR Metwork Type ]
ATEGH DTE Date Formot 0
AT&RR 5 Oplians 0
AT&Sn SR Options 8]
AT&Tn Test Commands 8]
ATEY View Current Configuration nane
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Appendix A, AT Commands

Table A-A (Cont'd)

AT Contmands

Command Title Default
ATE&Rn Transmit Clock 4]
AT&In=x Store Phone Number nane
| ATNMNR MMNF Option [V.32 DBU] 8]
ATNTn Inactivity Timer =
ATHEBn loop Rate Select 0
AT%Co Compress Option (V.32 DBU 4]
AT%Kn DTE Rate Select
AT%P Password Control a
ATHP=x Password Eniry 0
TP =x Password Verify 0
AT%Rx Initiate Remote Config.

AT%In Anti-stream Option 0
AT _An LLE Caontrol (4]
AT Bn DBU Mumber to Digl 0
AT Cn SR Contral During Test 4]
AT Dn RTS-CTS Delay [
AT En DBU Originate/ Answer 0
AT _Fn Scrambler Contral 0
AT Gn DEU When ©05 a
AT Hn DB When Mo B Signal 0
AT In DR When Me Sealing Current 0
AT In Aulo Answer Enaoble/Disable 0
AT Kn DBU Enable/Disable 0
AT _Ln DTE Routing Main/Backup 4]
AT MN=xx Set Metwork Addrass none
AT _Fn Front Panel Enable/Disable o]
AT _RE |B Enoble/Disable 0
AT S=xx Set Serial Mumbsr nane
AT Tn Select Test Pattern 0
AT Xn Clack Source Select 0
AT Yn Secondary Channel Rate Select 0

05U Nl D8L Rockmount Lser Mol
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Appendix A. AT Commonds

Table A-A (Cont'd)
AT Coinmnnds

Command Title Default
ATET1O local DTE & loop nane
AT&ET Locol loop Only none
ATATI Locol DTE Only none
ATATH Lacal DTE with TP nene
ATETS Local Test Fofiern nane
ATATO Exit Tes nane
AT TOATT Remote Test Using 2047 Pattern nans
AT T1&T7 Remote Test Using 511 Pattern none
AT T2AT7 Remote fesl using Siress PTRM #1 none
AT T3&T7 Remole fest using Stress PTRM #2 none
AT T4&T7 Remote test using Strass PTRM #3 none
AT TE&TF Remote test using Siress PTRN #4 none
AT _TOATH Locol Test Using 2047 Patiern nong
AT TIATH Local Test Using 511 Patiern none
AT T2&T8 Local test using Siress FTRMN #1 none
AT TI&TH Local fest using Siress PTRM #2 nang
AT T4&TH local tesl using Strass PTRM #3 none
AT T5&TH Local test using Stress PTRN #4 none
ATATS Remote test using date from DTE none
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Appendix B
Pinouts

EIA-232 CONNECTORS

The DSU LI DBU Rackmount is equipped with two
ETA-232 connectors labeled PRI ETIA 232 and AUX EIA
232/366. Tables B-A and B-B show the pin assignments
for these connectors. For more information see the
chapter Installation.

Table B-A
Pint Assignments for Primary EIA-232 Connector

Pin ElA Description

I AA Pralective Ground (PG

2 BA Transmit Data (30}

3 BR Receive Dala [RD)

4 CA Requastio-Send |RS)

5 B Clear-te-Send [C5)

& Daota Set Ready [SR}

z AB Signal Ground [3G]

g 5 Roceived line Signol Detectar {CBY
2 +12 Test Point

10 - 12 Test Paint

15 D& Transmit Clock [TC]

17 oD Receive Clock (RC|

18 . Lacal loopbeck [IL)

2 CD Doto Terminal Ready [TR

21 . Remsote Loocpbock [RL)

7 E Ring Indicatar (R

24 DA External TX Clock [ETC)

25 - Test Indicatar [T1]

51200.043L7-1
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Appendix B. Pinouts

Table B-B
Pin Assignments for Auxiliary ELIA-232 Connector
Pin | CCITT Description
1 Af |Protective Ground (PG
2 BA  |Tronsmit Dota (S0
3 BR Receive Dot (RD]
4 CA  |Request to Send [RS)
] B |Cleor to Send [C5)
& CC  |Deata Set Ready |SR] ]
7 AR  |Signal Ground [5G}
] CF  |Reedived Line Signal Detector |CD) On all the time,

o8

oSU Il 0RY Rackmaunt User Manua

A1200.04317-1



Appendix B, Pinouls

V.35 CONNECTOR

The DSU I DBU Rackmount is equipped with a V.35
Connector labeled PRI V.35, Table B-C shows the pin
assignments for this connector. For more information
see the chapter Installation.

Table B-C
Pin Assignments for Primary V.35 Connector
Pin CCITT Deseription
A 107 Protoctive Ground |PG)
B o2 Signal Ground 5G] i
C 105 Reguest fo Send [RT5]
D 106___|Cleor To Send [CT5]
E 107 Data Set Ready
F 102 Received Line Signal Detector (CD)
H Dota Terminal Ready |DTR)
] Ring Indicatar [RI]
L Lacal leophack (LU
& - Remale loopback {Rl)
R 104 Recaived Dala (RO-A)
T 104 Racaived Doto (RD-B)
W 115 Recoiver Signol Element Timing [SCR-A|
X 115 Receiver Signal Element Timing (SCR8)
i 103 Transmitted Dofe [S0-4]
5 103 Transmitted Dale {SCUB)
¥ 114 Transmitier Signol Elamant Timing [SCT-A
AA 114 Transmitter Signal Elemeni Timing [SCT-B)
7] 113 Extarnal TX signal Element [STH:A]
W 113 External TX Signol Element [SCH-B]
i Test Indicater [T1]
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Appendix B, Finouts

TELCO CONNECTORS

The DSU III DBU Rackmount has two eight-position
modular jacks labeled LINE 1 and LINE 2. Table B-ID
shows the pin assignments for the LINE 1 connector
and Table B-E shows the pin assignments for the LINE
2 connector. See the chapter Installation for more

information.
Table B-D
Pin Assignments for LINE 1 Connector
Pin Nome Description
] R1 [ronsmit Dala from DSU te Matwork-Ring 1
2 11 Transmit Dala from D5U te MatwarkTip |
36 Mot Used
i T Recoive Data frem Metwork o D5U-Tip
|8 E Receive Dola fram Motwark to DSURing

Table B-E
Pin Assignments for LINE 2 Connector

Pin | Mame

I Description

H-wire Switched 56

1 Rl Transmit Data frem DSU to Metwork-Ring 1
2 Tl Transmit Dalz fram DSU fo Metwork-Tip 1
34 - Mot Used

Fi T Beceive Dato from Mehwork e DSU-Tip

g R Recsive Data from Motwork fo DSU-Ring

2-wire Switched 56, V.32 bis, V.34, and 15DN

1-3 Mot Used N
4 T Metwork-Tip
5 R Memark-Ring
&-B Mot Lsed
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Appendix C
Configuration Profiles

DEFAULT CONFIGURATION PROFILES

The DSU I DBU Rackmount contains four different
user profiles {sets of configurations options) stored in
read only memory; see Table C-A. The unit is shipped
from the factory with profile 1 loaded into the non-
volatile configuration memory. See the chapter
Tistallation and the secon Enter Manual Command for
more information.

Profile 1

Profile 1 is configured for a 56 kbps, synchronous,
point-to-point or dial up operation with a V.35
connector.

Proefile 2
Use profile 2 for a 56 kbps, synchronous, point-to-
point or dial up operation with an EIA-232 connector,

Profile 3
Use profile 3 for a SW56, asynchronous operation with
CS and CD forced on,

Profile 4
Use profile 4 for a SW56 operation with DTR idle
when off.

61200.04347-1
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Appendix C, Configuration Profiles

Table C-A

Default Configuration Profiles

Profile Mumbers

o)1 | oz [ (23 [ (034
Manual Command
Escape Character 43=2BH 4£3=28H A3=2BH 43=2RH
CR Chargcler 13=0DH 13=00H 13=00H 13=00H
LF Chorocter 10=0AH 10=0AH 1 0=04AH 10=0AH
BS Character B 8 B 8
18U Aber Call Timer 50=32H 50=32H a0=32H 50=32H
Escapa Guard Timer 50=32H 50=32H 50=32H 50=32H
Cammand Echa Enabila Ennhla Enabla Enablie
|Result Ceds Enalbln Enable Friaile Enoble
Long or Short Coda leng Lang long leng |
Test Poktern Type 2047 2047 2047 2047
5 Delay Shart Shart Short Shar
DTR Recoq. Deloy (x100ms) 3 3 3 3
OTR Command Timesul (=100 B il 5 d
Front Panel En/Dis Enckle Enable Enchle Enahble
Inoctivity Timar O OH O OfF
AT Possward Contral Disable Disable Disoblo Disohle
MNetwork Options
Loop Rate AUTS AUTO AUTO AUTO
Mehwork Address ] 4] [ O
Remate Conf. En/Diz Enabla Enohle Enahle Enable
Clock Source From Mekwark | From Mebwork | Frem Matwark | From Netwerk
DTE Options
Romate DSU Address 1] 4 0 0
GTE Rate |54k loap] 5&k/57.6% 58k /A7 6k Sk 57 Ak S56k/57.6k
Scrambler Mode OFF FF OFF OFF
Connector Type Va5 B3232 V.35 Y35
GTE Dala Formot SYMNC ASYMIC SYRIC SYMC
DTE Commond Options pis Bis D5 (B[
Tronsmil Clock Marmal Pgrmal tormal Mormal
5 Oplions Follaw BS Follow RS Follow RS Fallow RS
| Anti-stream Timar Timer Off Timer Off Timer OH Timer O
D Cphon Marmal tarmal tormal Marmal
TR Oplions Ignered lgnered Ignored Ignosed
5k Options O TesrOOS|OF Test+ OO OF Test+OOHONF TesbOOS
Socondary Channel Rote OFF OFF CIFF OFF
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Appendix C. Canfiguration Profiles

Table C-A (Cont'd)
Default Configuration Profiles

Profile Numbers
woyl | (onz2 | @23 [ (03)a

Test Options
Test Timeout (=0 -0 =01 a=01F
EDL En/Dis RDL Accepled| ROL Accepied| RDL Accepted| RDL Accopted
Elt Contralled LLE Disohble Disobla Disoble Dizable
El& Controlled RLS Disabla Dischle Disable Dizable
DU Answer Tosl Discbla Dischla Disable Dizable
Dial Options
Automatic DEL Disghie Disalle Engbla Enobls
DBU Mumber ta Dial #1 #1 #1 #
DBEU Criginate/ Answear Angwer Answar Answer Criginala
DBU when OO5 Enable Enohle Enohle Friorble
DBU when Ma RX Signal Enable Enohle Enalda Enabls
DB whan Mo Seoling Current Enablz Eneble Enabla Enabls
DBU Aulg Restore Timer 1 minuta | minute 1 minute 1 minule
DB Redial Counter & 5 5 5
CBU FailTimer {x10 secands) 3 3 x| 3
08U Redial Wail Time 10 10 10 18]
Whan oll 15,0 Disohble Disabla Disable Dizable
Matwork Type ATET ATAT ATET ATE&T
Rrrer Gantied AUTO AUTO AUTO AUTO

4.2 /MNP A2/ MM 4,2/ MNP 4,2/ MNP
Flesw Contral [V.32] CT5 Only CT5 Only CTS Only CTS Only
Dolo Comprassion [V.32] Enahbled Encbled Enabled Enabled
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Appendix D
DSU to Modem Interconnect

MODEM TAIL CIRCUIT APPLICATION

A DSU T DBU Rackmount fo modem interconnect
diagram for a modem tail eircuit application is shown
in Figure -1,

RC < > EIC
ETC <« » RC
RD < » 1D
D « » RD

For Mulli-drop requirement:

DCD « > RTS
RTS <« > DCD

Figure D-1
DSU U DBU Rackmount to Madem Interconect
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Appendix D. DSU te Modem Interconnect
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Appendix E
EIA-232 Connector

56 AND 64 KBPS APPLICATION

The EIA-232 connector, shown in Figure E-1, may be
used for 56 and 64 kbps applications. Using the
external clock option and this cable should eliminate
data errors caused by excessive delays in the DTE
transmit clock receiver and lransmit data driver,
When creating this cable at the DTE interface ETA-232
connector, tie the transmit clock lead (TC) to the
external transmit clock lead (ETC) as shown.

OTE

DsU I oBU
Fin 15 TC
- -«
L» >
in 24 e d
(e r_c-r':n ectwan| EiA-232 COMMECTOR
Figure E-1

E1A-232 Connector
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Appendix E. EIA-232 Connector
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Appendix F
Specifications Summary

SPECIFICATIONS AND FEATURES

This section describes the standard specifications and
features incorporated in the DSU I DBU Rackmount

Operating Modes

Dedicated DDS: Toint-to-point and multipoint
Switched Backup: (Automalic or manual) £-wire
Swilched 56, 2-wire Switched 56, V.32 bis/V.42 bis, or
ISDN (1B+DJ)

Dafa Rates

Dedicated mode service rates: 2.4, 4.8, 9.6, 19.2, 38.4,
56, and 64 kbps

Switched mode service rate: 56 kbps and 64 kbps

DTE Rates

DTE-to-loop rate matching in both dedicated and
switched modes

Synchronous rates: 2.4, 4.8, 9.6, 19.2, 38.4, 55, and 64
Asynchronous rates: 2.4, 4.8, 96,192, 384, and 57.6
kbps

DTE Interface Data Rates
V.35 and ETA-232: up to 57.6 kbps asyne, up to 64 kbps
syne

FCC Approval
FCC part 15, class A and Tart 68

&1200.043L17-1
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Appendix F. Specifications Summary

DTE Interfaces
Both EIA-232 and V.35 electrical and physical DTE
nterfaces

Data Buffering
Internal slack buffer

Clocking

Normal DDS or private network tributary
(slaved to network receive clock)

Private network master (internal clock)

Private network master (slaved to external clock)

Diagnostics

MNetwork: CSU and DSU loopbacks

User: Local DTE and loop, remote V.54

Test Patterns: 2047, 511, DS, and stress patterns 1-4

Line Requirements

Loop transmission parameters as defined in:
ATE&T PUB 62310: Dedicated DD5

ATET PUB 41468: Switched 56

SPRINT TS 0046: Swilched 56

Line Interface
RJ-485, 4-wire, full duplex
Backup as applicable

Receiver Sensitivity
-45dB at all rates

Environment

Operating Temperature: (°C to 50°C (32°F to 122°F)
Storage Temperature: -20°C to 709C (-4"F to 158°F)
Relative Humidity: Up to 95%, non-condensing

Physical
Dimensions: 1.00"H, 6.75"W, 10502
Weight: 1.5 1bs
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Symbols

1IB+DISDN 1, 4, 5

Z-wire and de-wire
DBEU options 88

Zowire Swilched 56 1, 4
backup option 4-6

2047 pattern 66, 110

4ewwire Switched 56 1, 2, 4
backup option 4

511 pattern 66, 110

A

alarm LED 16
all 1s/0s 6, 77
AlM 18
answer
call 52
anti-stream 39
asynchronous 22
rates 109
word length 25
AT commands 22, 44, 93
ATET 5ESS B4, 90
auto DBU fail 78
auto restore 85
automatic DBU 84
AUX EILA 232 /366 12, 97
pin assignments 97

Index
i 1€
bi-syne 22

C

call disconnect 52
called unit busy 52
carrier detect (CD) 15, 27
CD 15, 54
CD control 27
check telco 51
checksum 51
clear channel 83
clear to send (C5) 15, 54
clearing errors 67
clock source 31, 37
clocking 110
CNL 46, 47
CINR 46, 47
command descriptions 46
command switch 28, 40
compression B8
configuration 21
DATAMATE menu 35
local (CNL) 47
methods 22
profiles 101
remote (CNE) 47
connector

61200.043L1-1
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Index

EIA-232 107
connector type 24, 37
control menu 80

VT 1) 81
controller card

input methods 22
S 15, 54

control 25

opf:in:uns 38
osu

loopbacks 110
CTS 54

customer service B

D

data buffering 110
data carrier detect 34
data comp 79
data format 37
factory default 25, 37
data from DTE 70
data rates 109
data set ready 54
data terminal ready (TR) 54
factory default 40
DATAMATE 18, 22
configuration menu 34, 35
connection 20
dial options &1
network options 34
test menu 58
test options 41
test status display 59
DATAPATH 2, 4
DEBU 16
DBU answer test 42, 72
DBU connection 72
DBU en/dis 77
DBU line in RDL 53

DB anline test 79, 80, 92
DBU operation B0
DBU opHons 76
Zewire and L-wire 88
all versions 84
AT commands
all versions 87
V.32 bis version 89
ISDN 80
V.32 bis 88-90
DBU passcade 90
DBU security 76
TIBU status 51, 52
DOBU type 51
DCD 54
Ps 1, 32,1140
DS circuil
conditions for returning to 7
D05 network tests 535
DDS operation 3
default settings 21, 101
diagnostics 110
dial backup 16, 75, 91
answer unit connected to DDS
line 91
entering &
networks 1
options 4
originate unit connected to
D5 line 91
dial menu
VT 100 terminal 75
dial options 42, 91
DATAMATE 81, 91
during dial backup 92
terminal 75
dial up operation 101
dialing 52
digital data service (PDS)
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Index

1, 3,7, 32 91
DSR 54
Dsy
loopbacks 110
to modem interconnect 105
DTE 1
DTE & loop (LL) 62
DTE command opton 37
DTE command set 29
DTE connecton 12
DTE data format 25
DTE format 30
DTE interface data rates 109
DTE inlerfaces 110
DTE leads 54
DTE loopback 64
DTE options 37
VT 100 24
DTE rale 3, 29, 37, 50, 109
options 29, 37
OTE with test pattern 66
DTR 54
DU DBLU status 51

edit DBU passcode 76
edit dial directory 76
ElA LLBen/dis 42
ElA BLB en/dis 42
EIA-232 1
cable 10
comnector 97, 107, 110
interface 1, 22
enter cade 90
enter manual command 33
environment 110
eprom checksum failure 6%
equipment included 9
equipment needed 10
error control 88

error control buffer 79
error LED? 16
external clock 25, 38, 107, 110

F

fail cond timer 78

fail imer 86

FCC approval 109

features 109

flow control 79, 88

follows CD 26, 39

follows RS 26, 38

follows RS + CD 26, 39

forced on 25, 27, 28, 38, 40

from network 31

front panel 15, 17, 33
operation 15

G

go to dial backup &0
going to TIBL 52

H

hang up 92

idle 53

ignored 28, 40

in dial backup 52, 53
incoming call 53
injecting errors 67
installation 9, 11
internal clock 110
internal slack buffer 110
INV 46

invalid passcode 76
INVBL 46

INVBM 44

61200043111
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Index

[INVCU 46

NVPS 46

INVPV 46

15D
DBU options 80, 50
DBU status 51
dial backup 83

L

LDN 84

LED descriptions 15

LINE1 12, 100

LINE 2 12, 100

ling interfaces 110

line requiremenis 110

LL 34

LL test from telco 51

local configurabon 23
VT 100 23

local directory number 84

local loop self test failed 62

local loopback 54, 55

local loopback EIA 32

local test options 61

loop is normal 51

loop only (RT) 63

loop rate 31, 34, 50

loop status 51

loopbacks 110

loss of sealing current 6

M

main menu
V1100 18
manual commands 42, 43
masker 31
messages from the DSU/CSU 74
modem tail circuit application
25, 38, 105

N

national TSN 90
network address 31, 34
network type 79, BB
network /test/command options
23
VT 100 31
no DBU if off 28, 40
no receive (EX) signal
6, 53, 77, 85
no sealing current 77, 85
no wink from CO 53
nonvolatile memory failed 69
normal 27, 40
not installed 53
NT DMS-100 20
number dialed 54
number to dial 77, B84

o

off OO0S only 28, 40
off test only 28, 41
off test+O05 28, 41
005 6
O05,/00F from net 53
005,/ 00F from telco 52
open loop 32, 53
on network 16
operating modes 109
operating speed
secondary channel 41
operation 15-20
critical imes 6
non-critical times 7
ophHons 4
originate/answer 77, 84
out of service ((H05)
signal 6
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Index

-]

PASS /Y

passcode 76

passcode OK 76

phone numbers 83

pin assignments 97-100
auxiliary ELA-232 connector 93
line 1 connector 100
line 2 connector 100
primary EIA-232 connector 97
V.35 connector 99

point-to-point
application 2
operation 101

power supply 10

power up 1l

PRIETA 232 12, 97
pin assignmenis 97

PRI V.35 12

primary DTE 12

product overview 1

profile 1 21

PSTN 2

public switched telephone

network 2

rackmount cards
installation 11
RAM check failed &Y
rates
asynchronous 19
synchronous 109
RD 15, 54
RDL en/dis 41
rear panel 13
receipt inspection @
receive (RX) signal 77, 85
receive data 15, 54

receiver sensitivity 110

redial counter 78, 86

remote command 20

remote configuration 23, 34
enable/disable 33
VT 100 24

remote loopback 54, 55
EIA 32

remote test 32

remote test oplions 70

request to send 15, 54

restore timer 75, 85

return material authorization

(RMA)Y 8

RJ-11 20

RJ-435 cable 9

RJ-485 110

RL 54

RMA B

E5 15, 54

R5-C5 delay 26

RTS 54

S

S52W and S4W DBU options 79
scramble 29
scrambler off 29
scrambler o 29
spLC 22
sealing current 77, 85
secondary channel 30, 41
connection 12
rate 30
secondary rate 3, 41
factory default 30, 41
select key 16, 56
self test 50, 69
SMART 16 shell 11
software rev 51
specifications 109
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Index

SPID 83

SE control 28

SR oplions 40

status 49

status messages 74

stay on leased 92

stay on line 92

stress patterns 66
1-4 110

subrate 72

suppress LBE 30

5W56 DBU status 51

swiltch type 80, 90

synchronous rates 109

T

TD 15, 54
telco conmectors 12, 100
temperature 110
terminal connection 18
test 50
DTE & loop 62
DTE loopback 64
DTE with test pattern 66
loop only 63
remote test options 70
self test 69
test pattern faf
test from telco 53
test key 16
test LEDs 16
test options
DATAMATE 41
test pattern 6667, 68, 71
2047 110
511 110
DDs 110
slress 110
test results 67
test status 50

test status display
DATAMATE 59

test Hmeoul 32, 41

testing 55
from DATAMATE 58
from front panel 56
from terminal 57

lime 10} sec 27, 39

time 30 sec 27, 39

Hme 60 sec 27, 39

Hmer off 27, 39

TR control 28

TR options 40

transmit clock 25, 38, 107

lransmit data 15, 54

troubleshooting 55, 74

U

unable to execute test 71
unit/loop status 49, 50

v

.25 bis commands 45
asynchronous option 46
bi-synec option 45
SDLC option 45

W.25 bis in-band dialing 22

V.32 bis
DBU options B8

Vi32his /42 bis 1, 2, 4, 5

V.32 DBU options 79

V.32 DBU status 51

V.35 cable 10

V.35 connector 12, 99, 110

V.35 interface 1

V.54 RDL with Test Pattern 71

VAL 46

VALA 46
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Index

VT 100 22

VT 100 configuration 23
VT 100 connection 18
VT 100 operation 18

w

W,/ No RBRx 77

W ,/No Seal Curr 77
W,/005 77

Wait to Redial 86
wait to redial 78, 86
Waiting for Call 52
waiting for call 54
warranty 8

weight 110

When All 1s/0s 85
When (05 85

when out of service (005) 77, 85
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Product Support Information

Pre-Sales Inquiries and Applications Support
Please conlac! your local distributor,
ADTRAN Applications Engineering. or ADTRAN Sales:

Applications Engineering: 800 615-1176
Sales: 800 827-0807

Post-Sale Support

Please contact your local distributor first.

If your local distributor cannot help, please contact

ADTRAN Technical Support and have the unit serial number available.

Technical Support: BAE AADTRAN

Repair and Return

If ADTRAMN Techrical Support determines that a repair is needed,
Technical Suppart will coardinate with the Customer and Product
Service (CAPS) department to issue an RMA number. For information
regarding equipment currently in house or possible fees associaled
with repair, contact CAPS directly at the following number,

CAPS Department: 256 963-8722

Identify the RMA number clearly on the package (below address),
and return to the following address.

ADTRAM Customear and Product Service
6767 Old Madison Pike

Building #6 Suile 630

Huntsville, Alabama 35807

RMA #






