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About this document

When to use this document

This document describes DMS-100 circuit cards, frames, and shelves. These
hardware descriptions help operating company personnel isolate faults and
provision offices. This manual is used for operating company personnel in
maintenance and provisioning.

How to check the version and issue of this document

The version and issue of the document are indicated by numbers, for example,
01.01.

The first two digits indicate the version. The version number increases each
time the document is updated to support a new software release. For example,
the first release of a document is 01.01. Intlegtsoftware release cycle, the

first release of the same document is 02.01.

The second two digits indicate the issue. The issue number increases each time
the document is revised but rereleased inghmesoftware release cycle. For
example, the second release of a document in the same software release cycle
is 01.02.

To determine which version of this document applies to the software in your
office and how documentation for your product is organized, check the release
information in theDMS-10 and DMS-100 Family Product Documentation
Directory, 297-8991-001.

This document is written for all DMS-100 Family offices. More than one
version of this document may exist. To determine whether you have the latest
version of this document and how documentation for your product is
organized, check the release information in@fiMS-10 and DMS-100 Family
Product Documentation Director297-8991-001.

General specifications

As a result of the DMS-100 customer documentation restructure program,
General Specifications (GSs) are integrated in this manual. This integration
started in BCS36.
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Information that was in General Specification documents is now in hardware
description documents. Hardware descriptions now have product engineering
codes (PEC). These codes have the prefix NT instead of GS. For example, a
GS0X42 now is an NTOX42AA. When a product is updated, the suffix of the
product changes. For example, NTOX42AA changes to NTOX42AB.

Note: The PECs do not always relate to a hardware description designated
GS. A specified product does not always have a GC.

Hardware descriptions do not normally have descriptions like the descriptions
of GS because of the nature of the HDM. Refer to The organization of this
document.

Document organization

This document contains descriptions of circuit card, frame and shelf
descriptions. Each description has a separate section. The sections are
arranged in alphanumeric order according to the PEC. Cards, frames and
shelves can appear in the same section in PEC order.

The PEC includes the version suffix for each component (examples: AA, AB,
CA). This document provides a separate description for each version of the
component.

Customers can order the components described in this document as
provisionable items or as spare or replacement items. The size of the office,
office traffic capacity requirements or office feature requirements provide a
basis for the quantities necessary.

This document does not include descriptions of components that are internal
to, or subunits of, equipment ordered under a certain PEC.

Standard headings

The PEC appears at the top of the page for each description. The name of the
component follows the PEC. Each PEC description has numbered pages. The
PEC appears as a header at the top of each page.
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If the component is a frame or shelf, the following standard headings are in the
text:

» Description
— includes physical and functional descriptions
 Components

— identifies each component with PEC and describes the function of the
components

» Design

— a diagram of the component illustrates the arrangement of
subcomponents

If the componentis a card, some or all of the following headings appear. These
headings appear if the headings apply to the card:
* Product description
* Functional description
— includes a description and diagram of functional blocks on the card
* Signaling
— can include pin-out diagrams and timing diagrams
* Technical data
— includes power requirements

Where to find information
The circuit card descriptions in this manual contain references to shelves and
card slots where the cards can be located. Normally, card locations are not
specified.

The task-oriented Nortel publications (NTP) contain installation, verification
and maintenance procedures for circuit cards . These NTPs can associate with
specified products or can apply to base DMS-100 maintenance. Refer to the
DMS-10 and DMS-100 Family Product Documentation Diregtory
297-8991-001, to identify NTPs.

CAUTION

Potential loss of service
Do not use this reference manual as a guide to procedd
for installation or maintenance of DMS-100 Family
equipment. Consult thieMS-10 and DMS-100 Family
Product Documentation Director297-8991-001, to
identify the correct document for the job.

=

es
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Xii

Common technical data
All circuit cards in the DMS-100 Family of switches operate under the range
of environmental conditions in this section. Northern Telecom Technical
Specification contains this information.

Ambient temperature and humidity
Operations are separated into normal conditions and short-term conditions.

Normal conditions can range in temperature fro@ t» 38C (40°F to

10C°F). This condition applies if the monthly average for the upper range does
not exceed 3@ (86°F). The system meets all performance and reliability
parameters in this temperature range. At an ambient temperature that cannot
exceed 21C (70°F), a relative humidity of 80% is acceptable. At an ambient
temperature of 4T (120F), the maximum relative humidity is 30%.

The rate of temperature change must not exceé@ §12°F) per hour.

Short term conditions are 72 continuous hours and 15 days maximum for each
yeatr.

Temperature and humidity are measured at 1.254 m (5 ft) above floor level and
mid-aisle. Temperature and humidity are measured at 380 mm (15 in.) in front
of the equipment. Take the lower temperature and humidity reading.

What precautionary messages mean

The types of precautionary messages used in Nortel Networks documents
include attention boxes and danger, warning, and caution messages.

An attention box identifies information that is necessary for the proper
performance of a procedure or task or the correct interpretation of information
or data. Danger, warning, and caution messages indicate possible risks.

Examples of the precautionary messages follow.

ATTENTION
Information needed to perform a task

ATTENTION
If the unused DS-3 ports are not deprovisioned before a DS-1/VT
Mapper is installed, the DS-1 traffic will not be carried through the
DS-1/VT Mapper, even though the DS-1/VT Mapper is properly
provisioned.
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Xiii

DANGER
Possibility of personal injury

DANGER

Risk of electrocution
Do not open the front panel of the inverter unless fuses K1,
F2, and F3 have been removed. The inverter contains
high-voltage lines. Until the fuses are removed, the
high-voltage lines are active, and you risk being
electrocuted.

WARNING
Possibility of equipment damage

WARNING

Damage to the backplane connector pins

Align the card before seating it, to avoid bending the
backplane connector pins. Use light thumb pressure to
align the card with the connectors. Next, use the levers pn
the card to seat the card into the connectors.

CAUTION
Possibility of service interruption or degradation

CAUTION

Possible loss of service
Before continuing, confirm that you are removing the card
from the inactive unit of the peripheral module.
Subscriber service will be lost if you remove a card from
the active unit.
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11

1 NTOXnnaa

NTOX02AB through NTOX91KA
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1-2 NTOXnnhaa

NTOX02AB

Product Description

The NTOX02AB has three other names. The selection of name depends on the
application:

* Miscellaneous equipment frame (MIS)-when a DMS-100 Family office
uses the NTOX02AB.

* Remote service equipment frame (RSE)-when a DMS-100 remote line
module (RLM) office uses the NTOX20B

* Remote miscellaneous equipment frame (RME)-when a DMS-100 remote
line concentrating module (RCLM) or a DMS-100 remote switching
center (RSC) office uses the NTOX02AB.

The MIS/RSE/RME is a general purpose equipment frame. This frame
accommodates different DMS, common systems and other hardware a DMS
office or remote site requires.

Provisionable multi-fuse frame supervisory panels (FSP) and grounding
hardware provide full flexibility in the use of the frame.

Parts

The NTOX02AB consists of different equipment shelves acallactionof
some of the following components:

* NTOX88AB-Miscellaneous equipment FSP

» NTOX88AD-RSE FSP

* NTOX88AE-10-A, filtered miscellaneous equipment FSP
* NTOX88AF-20-A, filtered miscellaneous equipment FSP
» NT3X25BA-Terminal block assembly

* NT3X25BB-Terminal block assembly

*  NT5X98AA-Auxiliary fuse panel for TOPS, ESAC

Miscellaneous equipment frame supervisory panel
NTOXO02AB FSP is the default FSP. Use the NTOX02AB unless a need for one
of the other provisionable FSPs is present.

Remote service equipment frame supervisory panel

Provide one NTOX88AD RSE FSP for each NTOX02AB frame when an RLM
office uses the NTOX02AB.
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NTOXnnaa 1-3

NTOXO02AB (continued)

10-A, filtered miscellaneous equipment FSP
Provide one NTOX88AE 10-A, filtered FSP for each NTOX02AB frame.
Perform this action when any of the different circuits require 10-A, filtered,
-48V circuit breakers. An example of a different circuit is a remote office test
line unit.

20-A, filtered miscellaneous equipment FSP
Provide one NTOX88AF 20-A, filtered FSP for each NTOX02AB frame.
Perform this action under the condition that follows. When up to 24 (48-V
filtered) alarm battery supply fuses and two 10-A circuit breakers (filtered) are
required to power one of the following:

» two Bell Labs fire report systems
» 15 centralized automatic message accounting (CAMA) units
* one resistor-transistor logic (RTL) unit and up to six CAMA units

The FSP cannot exceed 10 A on any feed.

Terminal block assembly
Provide NT3X25BA terminal block assemblies, as required, to locally
cross-connect MIS-frame-mounted equipment, like a bank of modems.

Terminal block assembly
Provide NT3X25BB terminal block assemblies, as required for DMS-250, in
place of the distribution frame for cabling and cross-connecting.

Auxiliary fuse panel for TOPS, ESAC
Use one NT5X98AA auxiliary fuse panel when a TOPS position requires
fusing. You can power a maximum of 30 TOPS positions.

Design
The design of the NTOX02AB appear in the following figures.
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1-4 NTOXnnaa

NTOX02AB (continued)

NTOX02AB miscellaneous equipment frame components

- ————— NT3X25BA

4 NT3X25BB
-4 — ———— NT3X25BB

-4 ————— Miscellaneous equipment

1= EE [ H- NTOX88AB, or NTOX88AE, or
! ‘ | NTOX88AF
-4 —— Miscellaneous equipment

<& —————— Miscellaneous equipment

Miscellaneous equipment

Miscellaneous equipment

Note: This diagram is not to scale.
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NTOXnnaa 1-5

NTOX02AB (end)

NTOX02AB remote service equipment frame or remote miscellaneous equipment frame
components

-——— NT3X25BA

- ———— NT3X25BB

-——— NT3X25BB

& ——— Miscellaneous equipment

1= 512 [ C--. NTOX88AD, or NTOX88AB, or
— ] | NTOX88AE, or NTOX88AF

<———— Miscellaneous equipment

-——————— Miscellaneous equipment

Miscellaneous equipment

Miscellaneous equipment

Note: This diagram is not to scale.
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1-6 NTOXnnaa

NTOX10

Product description

The miscellaneous scan detector card determines the state of a variety of
equipment in the DMS-100 Family of digital switching systems. Different
states include alarm conditions, like blown fuses and open doors. Control
signals from the maintenance trunk module (MTM) or office alarm unit (OAU)
activate scan detector circuits. The scan detector circuits require two trunk
appearances.

The NTOX10 card contains 14 scan detector circuits for each card and provides
a self-test mode. This self-test mode verifies the scan detection circuits under
software control. You can configure this card as a loop detector, ground
detector, or battery detector.

Location

The miscellaneous scan detector occupies one card position in the MTM or
OAU. Normally, all scan detector external input leads are cabled to the office
distributing frame to facilitate job engineering.

Functional description

You can configure each scan detector circuit card as a loop, group, or battery
detector with manual settings of miniature switches S1-A and S1-B. The
Technical Data section labelled Configuration specifications presents the
selection of input options instead of switch settings.

Communication from the MTM to the miscellaneous scan detector card occurs
through the receive data (RDAT) bus in the MTM. Communication from the
card to the MTM occurs through the transmit data (XDAT) bus in the MTM.

Note: The NT2X58 describes relationships between the trunk logic circuits
(TLC), the RDAT bus, the XDAT bus, the enable signals and the other
components of the MTM.

Each scan detector card has two TLCs (TLC-0 and TLC-1) that interface the
MTM buses to the scan detector. Each TLC interfaces with seven scan detector
circuits. The number of scan detector cards in the MTM depends on the job
engineering requirements.

Each self-test circuit controls the test mode of seven scan detector circuits. The
self-test circuits force the scan detector to the self-test mode. This event occurs
after the scan detects or receives control signals the MTM or OAU send
through the RDAT bus TLC signal distribution (SD) points.

297-8991-805 Standard 09.01 March 2001



NTOXnnaa 1-7

NTOX10 (continued)

Functional blocks

A diagram of the functionality of the miscellaneous scan detector card appears
in the following figure.
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1-8 NTOXnnaa

NTOX10 (continued)

NTO0X10 functional blocks

External inputs (28)
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NTOXnnaa 1-9

NTOX10 (continued)

Technical data

This section describes the technical specifications for the miscellaneous scan
detector card. The specifications include power requirements, configuration
specifications, environmental conditions and equipment dimensions.

Power requirements
The power requirements for the miscellaneous scan detector card appear in the
following table.

Power requirements

Voltages required +5V +12 V -15V -48 V

Current required 90 mA 32 mA 28 mA 2 mA

Configuration specifications

When the scan detector circuit is configured as a loop detector, the appropriate
switch position is both closed. When the scan detector circuit is configured as
a ground or battery detector, the appropriate switch position is both open.

Other configuration specifications appear in the following table.

Configuration Options

Loop detector Maximum nonoperate loop resistance is 11500 ohms.
Minimum operate loop resistance is 6980 ohms.

Ground detector Maximum nonoperate ground resistance is 11500 ohms.
Minimum operate ground resistance is 6980 ohms.

Battery detector Maximum nonoperate condition is -52V with a source
resistance of 12400 ohms. Minimum operate loop condition
-52V with source resistance of 6980 ohms.
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1-10 NTOXnnaa

NTOX10 (end)

Environmental conditions

The miscellaneous scan detector card performs under limited environmental
constraints. These constraints appear in the following table.

Ambient conditions

Condition Operating range Short-term range

Temperature 10°C to 30°C 5°C to 49°C
(50°F to 86°F) (41°F to 120.2°F)

Humidity 20% to 55% 20% to 80%

Equipment dimensions

The miscellaneous scan detector card dimensions are 317.5 mm (12.5 in.) in
height and 254 mm (10 in.) in depth.
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NTOXnnaa 1-11

NTOX28AF

Product Description

Parts

The NTOX28AF frame supervisory panel (FSP) contains power control and
alarm circuits. These circuits provide interfaces between the power
distribution center (PDC) and the equipment frames of the DMS-100 Family
digital switching system. The FSP also provides a focal point to allow
operating company personnel to monitor the switching system.

The NTOX28AF provides alarms to indicate problems in the central control
complex (CCC) frame. An example of a problem is a fan or power converter
unit that does not work. The FSP provides controls, like those for manual
override of an alarm. The FSP provides test facilities, like the four service
jacks that provide access to two telephone lines (TEL-A, TEL-B) and two data
lines (DATA-A, DATA-B).

The power control and alarm circuits are on circuit packs (CP) NTOX36AB
power control and alarm (PCA).

NTOX28AF contains the following parts:

Power control

The NTOX28AF FSP contains two identical NTOX36AB PCA CPs,
designated PCA-1 and PCA-2. Each PCA contains two power control circuits
and one alarm circuit.

The four -48V feeds from the PDC frame connect to PCA-1 and PCA-2
through fuses FO1 through FO04.

Power control -1 in PCA-1 is standard for of all four power control circuits.
The power control consists of an electronically-controlled switch Al. Switch
Al closes the -48V feed from FO1 to shelf 65 of the frame. This frame contains
the FSP. This action occurs when the power-up inputs ON/OFF and RESET
are applied in the correct sequence. The ON/OFF and RESET inputs connect
to the ON/OFF switch and RESET buttons. The ON/OFF switch and reset
buttons are on the faceplate of the power converters in shelf 65.

When OFF, the ON/OFF switch in the converter maintains a closed circuit to
the battery return (BR). This action holds Al inactive. When ON, the circuit to
the BR opens and the first stage of Al activates. The circuit 0Odoes not close the
-48 V to shelf 65 at this time. Refer to the simplified block diagram figure.

When you press the RESET button on the converter, a momentary circuit to the
BR closes and Al activates in a timed sequence. In this sequence, the main
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1-12 NTOXnnaa

NTOX28AF (continued)

-48V feed to shelf 65 is closed first, and the drive to the power converter
follows.

After the converter is operating, the converter output latches the RESET circuit
closed to the BR. When the converter fails, the RESET circuit opens and Al
opens the -48V feed to shelf 65.

The -48V power feeds act in the same method. The FO3 to shelf 32 is power
control-2, PCA-1. The FO2 to shelf 51 is power control-1, PCA-2. The F04 to
shelf 18 is power control-2, PCA-2.

Alarm circuits
A separate -48V dedicated feed from the PDC frame powers all alarm circuits
in the FSP. These separate -48V feeds from the central office battery A feed in
the PDC. These feeds are distributed to the alarm circuits for frames in the
DMS-100 Family. These feeds are the alarm battery supply (ABS).

The system distributes the ABS to the PCA circuits and to other alarm circuits
through four fuses, FO5 through F08. All eight fuses, FO1 through FO8, have
fuse guard contacts that close when a fuse activates. Any closed guard contact
applies an input to the alarm detector circuit A2. When input is not present, A2
operates alarm relay K, that holds the contact open. When an input is present
at A2, K is released and the aisle alarm and frame fail contacts close. This
alarm circuitry monitors all battery and ABS feeds.

Alarm contacts on both PCAs act in parallel. An alarm on a circuit operates the
frame fail lamp and closes the aisle alarm circuit.

Fused test jack access to the ABS is available at the front and back of each FSP.

Fan switches in the cooling unit (NT3X90) monitor frame cooling. A fan that
has faults causes application of the -48V ABS from F08 through the fan switch
return to the alarm circuit A3. This event closes the fan fail lamp circuit to BR
and F06, and causes the lamp to light. The fan fail condition provides an alarm
input to A2 through the fan alarm override switch S1. This event results in an
aisle alarm and a frame fail lamp indication. When you want the fan fail lamp
indication only, the user switches to S1 to the fan alarm override position. This
action cancels the aisle alarm and frame fail, but leaves the fan fail indication
on. This action releases the alarm circuit A2 to monitor other alarm inputs. The
fan fail lamp remains lit until the fan alarm input stops and switch S1 restores
to the normal (no override) position.

The alarm battery fuse panel has space for a maximum of eight fuses (FO5 to
F12). The FSP requires only four ABS fuses (FO05 to FO8). Dummy fuses
occupy positions 09 to 12.
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NTOX28AF (continued)

Design
The following figure provides a front view of the NTOX28AF FSP shelf.
NTOX28AF front view
\
Alarm Battery Fusing
Alarm battery supply fuses (1.3 A)
NTOX36AB located in left Fuses for shelves 65 (MDC), 51 (CPM),
end of the shelf 32 (DS), and 18 (auxiliary), respectively.
(10 A)
: \
Fan Falil Talk Data \ Frame Level Fusing
. Line Loop @ 10A 10A 10A 10A
{:} FanAim Override A @ o Frame Fail
= Jo 83 Ol Al
D —A48ABBATRTN

Note: This diagram is not to scale.

The following figures provide simplified block diagrams that indicate the
signal flow into and from the FSP.
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NTOX28AF (continued)

NTOX28AF Simplified block diagram
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NTOX28AF (end)

NTOX28AF simiplified block diagram
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NTOX28AL

Product Description

The NTOX28AL frame supervisory panel (FSP) contains power control and
alarm circuits. These items provide interfaces between the power distribution
center (PDC) and the input/output equipment (IOE) frame of the DMS-100
Family digital switching system. The FSP provides a focal point for operating
company personnel to monitor the switching system.

The NTOX28AL provides alarms to indicate problems in the IOE frame. The
FSP provides controls, like manual overrides of an alarm. The FSP provides
controls for test facilities, like the four service jacks that provide access to two
telephone lines (TEL-A, TEL-B) and two data lines (DATA-A, DATA-B).

The power control and alarm circuits are on Circuit packs (CP) NTOX36AB,
power control and alarm (PCA).

The NTOX28AL FSP is like the NTOX28AJ FSP. The difference is in the
number of power feeds. The AL version uses three power feeds and the AJ uses
two.

Parts

The NTOX28AL FSP contains two general categories of parts: NTOX36AB
PCA CPs, and alarm circuits.

Power control
The NTOX28AL FSP contains two identical NTOX36AB PCA CPs,
designated PCA-1 and PCA-2. Each PCA contains two power control circuits
and one alarm circuit.

The three -48V feeds from the PDC frame connect to PCA-1 and PCA-2
through fuses FO1 through F03. Fuse F04 is not fitted.

Power control -1 in PCA-1 is standard for all three power control circuits. The
power control consists of an electronically-controlled switch Al1. Switch Al
closes the -48V feed from FO1 to shelf 32 of the frame. This frame contains the
FSP. This action occurs when the power-up inputs ON/OFF and RESET are
applied inthe proper sequence. The ON/OFF and RESET inputs connect to the
ON/OFF switch and RESET buttons. The ON/OFF and RESET buttons are on
the faceplate of the power converters in shelf 32.

When OFF, the ON/OFF switch in the converter maintains a closed circuit to
the battery return (BR). This action holds Al inactive. When ON, the circuit to
the BR opens and Al activates but does not close the -48V to shelf 32 at this
time.
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NTOX28AL (continued)

When you press the RESET button on the converter, a momentary circuit to the
BR closes and Al activates in a timed sequence. In this sequence, the main
-48V feed to shelf 32 is closed first, and the drive to the power converter
follows.

After the converter is operative, the converter output latches the RESET circuit
is latched closed to the BR. When the converter fails, the RESET circuit opens
and Al opens the -48V feed to shelf 32.

The other -48V power feeds act in the same manner: FO3 to shelf 04 and F02
and to shelf 18.

Alarm circuits

Design

All alarm circuits in the FSP are powered through a separate -48V dedicated
feed from the PDC frame. These separate -48V feeds from the central office
battery A feed in the PDC. These feeds are distributed to the alarm circuits for
frames in the DMS-100 Family. These feeds are the alarm battery supply
(ABS).

The ABS is distributed to the PCA circuits and to other alarm circuits through
four fuses, FO5 through FO08. All seven fuses, FO1-FO03 and FO5-FO08 have fuse
guard contacts that close when a fuse activates. Any closed guard contact
applies an input to the alarm detector circuit A2. When input is not present, A2
operates alarm relay K, that holds the contact open. When an input is present
at A2, K releases and the aisle alarm and frame fail contacts close. This alarm
circuitry monitors all battery and ABS feeds.

Alarm contacts on both PCAs act in parallel. Fused test jack access to the ABS
is available at the front and rear of each FSP.

The alarm battery fuse panel has space for a maximum of eight fuses (FO5 to
F12). The NTOX28AL FSP requires only four ABS fuses (FO5 to F08).
Dummy fuses occupy positions 09 to 12 because the NTOX28AL FSP requires
only four ABS fuses FO5 to FO8.

The following figure provides a front view diagram of the NTOX28AL FSP
shelf.
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NTOX28AL (end)

NTOX28AL front view

NTOX36AB located in left
end of the shelf

Alarm battery supply fuses (1.3 A)
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Note: This diagram is not to scale.
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NTOX28AM

Product description

Parts

The frame supervisory panel (FSP) contains power control and alarm circuits.
These circuits provide interface between the power distribution center (PDC)
and the equipment frames of the DMS-100 Group digital switching system.
The following provides power control to the common peripheral control
equipment (CPCE) frame:

» four circuit breakers (CB)
* one NTOX91AA converter drive and alarm
* one NTOX91AE converter drive and protection circuit pack (CP)

One FSP mounts on each single-bay equipment frame.

The FSP monitors office battery and alarm battery supply (ABS) fuses, cooling
or inverter units. If a cooling or inverter unit fails, fan fail indications, frame
fail indications, and aisle alarm outputs signal problems.

Converter fail lines connect to the light-emitting diode (LED) indicators on the
power converters in the associated frame. A frame fail indication on the FSP
front panel and an aisle alarm output monitors these lines. The indication and
output monitor these lines if a converter or fuse fails. The converter fail lines
operate an LED indicator on the front panel of the FSP. This indicator is below
the associated power feed CB and the LED indicator in the shelf power
converter.

Four service jacks on the front panel provide access to two telephone pairs and
two data pairs. The telephone jacks are TEL-A and TEL-B. The data jacks are
DATA-A and DATA-B. When the jacks and the FSP are used together on other
frames, the service jacks provide interframe and interaisle communications.
The communications occur with connectors on the FSP.

The FSP features a mechanical interlock. This feature has a cover that slides
that allows access to two CBs at one time.

The FSP contains the following parts:

* NTOX91AA-Converter drive and alarm

* NTOX91AE-Converter drive and protection CP
* Front panel control and indicators

* Mechanical interlock
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NTOX28AM (continued)

Converter drive and alarm

The FSP uses this CP to monitor all CBs and fuse alarms. The converter drive
part of the CP controls the -48 V feeds to the two power converters. The
NTOX91AE converter drive does not drive these converters. The alarm part of
the NTOX91AA CP receives input from the converter fail bus. The
NTOX91AA CP also receives input from the guard contacts of fuses F02
through FO4. When the alarm circuit receives an input, the frame fail lamp
lights up. The system makes a connection from aisle alarm 1 to aisle alarm 2.
Aisle alarm 2 also provides a connection for an end-aisle alarm lamp.

Converter drive and protection circuit pack

The FSP uses this CP to provide power control and protection to the shelves of
the CPCE frame. When a CB is closed, the -48V feed cannot be applied to the
converter in shelf position 65. Apply this feed if the application of the correct
power-up sequence occurs through the ON/OFF, RESET, and CONVERTER
DRIVE leads. Several process control block connecting fingers on the
NTOX91AE are shortened. This condition makes sure the CBs associated with
drive circuits in the NTOX91AA do not trip. Transients that cause these trips
occur when you withdraw and insert the NTOX91AE again.

Front panel control and indicators
You can operate the breakers from the front panel. The associated converter
fail LED indicator is below the CB that feeds the converter. If a converter fails,
a signal on the associated converter fail lead causes the LED to light up. The
ABS test jacks are on the front panel and the rear panel of the FSP. Four jacks,
two for data and two for telephone, are available for connection. You can
connect these jacks to other frames with a connector at the rear of the FSP.
After a guard contact operates, fuses FO1 to FO4 have a mechanical indicator
that you can see from the front of the panel. Dummy fuses occupy the fuse
positions that are not in use.

Mechanical interlock

Each frame has a mechanical interlock that surrounds each feed for power
converters from the FSP. A block interlock is present for feeds to shelves 65
and 18 with feeds to shelves 51 and 04.

Design
The following figure indicates the design of the FSP.
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NTOX28AM (end)

NTOX28AM front view
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NTOX28AN

Product description

The NTOX28AN frame supervisory panel (FSP) has power control and alarm
circuits. These circuits provide interfaces between the power distribution
center (PDC) and the MS6E frame of the DMS-100 Family digital switching
system.

The NTOX28AN provides alarms that warn you of problems in the MS6E
frame. The FSP provides a focal point that monitors the switching system. The
FSP also provides test facilities and controls, like those for manual override of
an alarm. Four service jacks on the front panel provide access to two telephone
pairs and two data pairs. The telephone jacks are TEL-A and TEL-B. The data
jacks are DATA-A and DATA-B.

The following parts provide power control to the MS6E equipment frame:

» four circuit breakers (CB)

» four fuses

» one NTOX91AA alarm and converter drive

* one NTOX91AE converter drive and protection circuit pack

The NTOX28AN FSP mounts at shelf position 45 in the MS6E frame.

Parts
The NTOX28AN shelf contains the following parts:

* A0205202-Fuse QFF1A

* A0205210-Dummy fuse QFF3A (provisionable)

* NTO0X2844-Message switching 6 equipment FSP assembly
» NTOX91AA-Converter drive and alarm card

* NTOX91AE-Converter drive and protection circuit
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NTOX28AN (continued)

Design

NTOX28AN parts

The following tables indicate the design of the NTOX28AN. The tables
provide information on the application of the CBs and fuses.

PEC Slot Description
A0205202 FO1-F0o4 Fuse QFF1A
This fuse is a 1.33-A fuse that must be in fuse positions
FO1-FO04.
The A0205202 uses a white, P097P235 name disk.
A0205210 F05-F08 Dummy fuse QFF3A
The A0205210 dummy fuse is in fuse positions FO5-F08.
NTOX2844 - Message Switching 6 Equipment Frame Supervisory
Panel Assembly
The NT0X2844 has four 10-A CBs, CB1, CB2, CB4, and
CB5. These ACBs are assigned to shelves 65 and 51, as
indicated in the table below.
NTOX91AA 01 Converter drive and alarm card
The NTOX91AA provides aisle alarm output to the
DMS-100 alarm system when any alarm guard contact
operates.
NTOX91AE 02 Converter drive and protection circuit

The NTOX91AE provides power control and protection
circuits.

Fuse/terminal assignments (Sheet 1 of 2)

Max rating Shelf/ABS
Fuse loc. (amps) feed Comments
CB1 10 65 NT6X07AB 6STA shelf
CB2 10 65 NT6X07AB 6STA shelf
CB3 not filled - -
CB4 10 51 NT6X07AB 6STA shelf
CB5 10 51 NT6X07AB 6STA shelf

DMS-100 Family Hardware Description Manual Volume 1 of 5 2001Q1




1-24 NTOXnnaa

NTOX28AN (end)

Fuse/terminal assignments (Sheet 2 of 2)

Max rating Shelf/ABS
Fuse loc. (amps) feed Comments
FO1 1.33 ABS NTOXX91AA Converter drive and alarm card
F02 1.33 ABS Sisle end lamp ABS
FO3 1.33 ABS ABS jacks, front and rear
FO4 1.33 ABS Fan or inverter alarm switch
FO5 Dummy - Not used
FO6 Dummy - Not used
FO7 Dummy - Not used
FO08 Dummy - Not used

The following figure indicates the front of the NTOX28AN panel.

NTOX28AN front view

Fuses for shelves 65 (MDC), 51 (CPM),
32 (DS), and 18 (auxiliary), respectively.

NTOX36AB in left (10 A)
end of the shelf Alarm battery supply
‘ fuses (1.3 A) >
Fan Fail Tak  paa Frame Level Fusing  Alarm Battery Fusirig
Cj - ine oop ( j
- FanAim Override A| (@) oA Frame Fail
4= B @ o8
I ~48ABSBAT RTN
— - o1 0z 05 03

Note: This illustration is not drawn to scale.
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NTOX28AP

Produce description

Parts

The NTOX28AP frame supervisory panel (FSP) contains power control and
alarm circuits. These circuits provide interface between the power distribution
center (PDC) and the equipment frames of the DMS-100 family digital
switching system. The FSP provides power control to the message switching
seven equipment (MS7E) frame, or to the signaling terminal six equipment
(ST6E) frame. Six circuit breakers (CB), one NTOX91AA converter drive and
alarm, two NTOX91AE converter drive and protection circuit packs (CP)
provide power. One FSP mounts on each single-bay equipment frame.

The FSP monitors office battery and alarm battery supply (ABS) fuses, and
cooling or inverter units. If a cooling or inverter unit fails, fan fail indications,
frame fail indications and aisle alarm outputs help to target problems. With the
ABS fuses, fuse 1 powers the alarm circuits of the NTOX91AA converter drive
and alarm CP. This fuse powers the frame fail lamp, the light-emitting diode
(LED) indication near to each CB. This fuse also powers the converter fail
LED indication on each associated power converter. Fuse 2 powers the frame
fail lamp. Fuse 3- powers toll break-in (TB) 2/8 for end-aisle lamp power when
correct. Fuse 4 powers TB2/10 for the fan switch alarm loop. Fuse 5 powers
the ABS test jacks on the front and the back of the FSP.

Converter fail lines connect to the LED indicators on the power converters in
the associated frame. These lines are monitored for a converter or fuse failure.
A frame fail indication on the FSP front panel and an aisle alarm output
monitor the line. The converter fail lines operate a LED indicator on the front
panel of the FSP below the associated power feed CB. The converter fail lines
operate an LED indicator in the CP power converter.

Four service jacks on the front panel provide access to two telephone jacks and
two data jacks. The telephone jacks are TEL-A and TEL-B. The data jacks are
DATA-A and DATA-B. When the jacks and the FSP are used together on other
frames, the jacks and FSP provide interframe and interaisle communications.
The communications occur through connectors on the FSP.

The FSP features a mechanical interlock. This feature contains a small sliding
cover that allows access to three CBs at one time.

The FSP contains a mechanical interlock, front panel control and indicators.
The FSP contains the NTOX91AA converter drive and alarm CP and the
NTOX91AE converter drive and protection CP.
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NTOX28AP (continued)

Mechanical interlock

Each frame has a mechanical interlock that surrounds all feeds for power
converters from the FSP. With the MS7E frame application, the system
provides a block interlock. This interlock is for the feed to CP 51 (slot 01). This
interlock is also for both feeds to shelf 18 with the feed to shelf 51 (slot 25).
This interlock is also for both feeds to shelf 32. With the ST6E frame
application, the system provides a block interlock. This interlock is for the
feeds to slot 1 of CPs 51, 32, and 18. The feeds go to slot 25 of the same CPs.

Front panel control and indicators

You can operate the breakers from the front panel. The associated converter
fail LED indicator is below the CB that feeds the converter. If a converter fails,

a signal on the associated converter fail lead causes the LED to light up. The
ABS test jacks are on the front panel and the back panel of the FSP. Four jacks,
two for data and two for telephone, can connect to other frames. You can
connect these jacks on the back of the FSP. Fuses 1 to 4 have a mechanical
indicator. You see this indicator from the front of the panel when a guard
contact occurs. Dummy fuses occupy positions that are not in use.

Converter drive and alarm

The FSP uses this CP to monitor all CBs and fuse alarms. The converter drive
part of the CP controls the -48V feeds to the two power converters. The
NTOX91AE converter drive does not drive these converters. The alarm part of
the NTOX91AA converter drive receives inputs from the converter fail bus.
The alarm receives input from the guard contacts of fuses 2 to 4. When the
alarm circuit receives an input, the frame fail lamp lights. The system connects
aisle alarm 1 to aisle alarm 2. Alarm 2 provides a connection for an end-aisle
alarm lamp.

Converter drive and protection converter drive

Design

The FSP uses this converter drive to provide power control and protection to
the shelf of the frame. When a CB is closed, you cannot apply the -48V feed
to the converter in CP position 65. This action cannot occur unless you apply
the correct power-up sequence through the ON/OFF, RESET, and
CONVERTER DRIVE leads. Several printed circuit board connecting fingers
on the NTOX91AE are shortened. The shortened fingers make sure the CBs
associated with drive circuits in the NTOX91AA do not trip. Transients cause
the trip when the NTOX91AE withdraws and inserts again.

The following figure indicates the design of the FSP.
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NTOX28AP (end)

NTOX28AP parts
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NTOX28AS

Product description

The NTOX28AS frame supervisory panel (FSP) is the subset of the remote
control equipment (RCE) frame. The RCE frame is the subset of the Remote
Switching Center that has the remote control cluster module (NT6X12CA).
The frame can have a maximum of two remote maintenance module shelves
(NT6X13AB).

This FSP includes a talk battery filter, frame fail lamp, means to power the end
aisle lamp, and alarm battery supply (ABS). This FSP includes distribution
fuses, additional jacks and four jacks. These four jacks divide in two pairs of
jacks. The data jacks are DATA-A and DATA-B. The telephone jacks are
TEL-A and TEL-B. These jacks provide front and rear access to the -48V dc
alarm battery supply. Fuses that are not fuses F05-F08 are ABS distribution
fuses. This FSP responds when a fuse operates or other alarm condition occurs.
The FSP closes the aisle alarm loop. The FSP lights the frame fail lamp to
respond. The aisle alarm loop closes if alarm battery supply does not reach the
FSP.

The NTOX28AS includes a circuit breaker and a light-emitting diode (LED)
for each power converter controlled. If the power converter does not operate,
this LED and the LED on the power converter glow. The FSP includes a
mechanical interlock feature with a cover that slides to prevent the accidental
manual trip of circuit breakers. The cover does not interfere with automatic
breaker trip, does not slide automatically, and can slide manually.

Parts
The NTOX28AS FSP contains the following parts:

* NTOX91AA-alarm and converter drive circuit pack (CP)
* NTOX91AE-alarm drive and protective circuit network

Alarm and converter drive circuit pack
The NTOX28AS uses the NTOX91AA to monitor all circuit breakers and fuse
alarms. The converter drive part of the circuit pack controls the -48V dc feeds
to the two power converters. The NTOX91AE does not drive these converters.
The alarm part of the NTOX91AA circuit pack receives inputs from the
converter fail bus. The pack also receives inputs from the guard contacts of
fuses FO2-F04. When the alarm circuit receives an input, the frame fail lamp
lights. The system makes a connection from aisle alarm 1 to aisle alarm 2.
Aisle alarm 2 also provides a connection for an end aisle alarm lamp.
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NTOX28AS (continued)

Alarm drive and protective circuit network
The uses the NTOX91AE to provide power control and protection to the
shelves of the remote control equipment frame. When a circuit breaker is
closed, you cannot apply the -48V dc feed to the power converter in shelf
position 65. Apply the feed if you apply the correct power-up sequence
through the ON/OFF, RESET, and CONVERTER DRIVE leads. Several
printed circuit board connecting fingers on the NTOX91AE are shortened.
These fingers make sure the circuit breakers associated with the drive circuits
in the NTOX91AA do not trip. Transients or other power surges cause a trip
when you withdraw and insert the NTOX91AE again.

Design
The following figure indicates the design of the NTOX28AS frame supervisory
panel.
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NTOX28EB

Product description

Parts

The NTOX28EB frame supervisory panel (FSP) is on the ISDN common
peripheral equipment (CPEI) frame. This FSP includes a frame fail lamp and
a means to power the end aisle lamp. The FSP includes alarm battery supply
distribution fuses, and the four jacks. The data jacks are DATA-A and
DATA-B. The telephone jacks are TEL-A and TEL-B. The FSP also includes
additional jacks that provide front and rear access to the alarm battery supply.
The NTOX28EB responds a fuse that operates or other alarm condition. The
NTOX28EB closes the aisle alarm loop and lights the frame fail lamp to
respond. The aisle alarm loop closes if alarm battery supply does not reach the
FSP.

The NTOX28EB includes circuits for a parallel, redundant dc supply of -48V.
The supply is to the 20 NTBX02AA data channel handlers in the frame. These
circuits improves product reliability.

The NTOX28EB includes a circuit breaker and an LED for each converter
controlled. If the converter does not operate, this LED and the LED on the
converter glow. This FSP includes a mechanical interlock feature with a cover
that slides to prevent the accidental, manual trip of circuit breakers. The cover
does notinterfere with automatic breaker trip, does not slide automatically, and
can slide manually.

The NTOX28EB FSP contains the following parts:
* NTOX91AA-alarm and converter drive circuit pack (CP)
* NTOX91AE-alarm drive and protective circuit network

Alarm and converter drive circuit pack

The NTOX28EB uses the NTOX91AA to monitor all circuit breakers and fuse
alarms. The converter drive part of the circuit pack controls the -48V dc feeds
to the two power converters. The NTOX91AE does not drive these converters.
The alarm part of the NTOX91AA circuit pack receives inputs from the
converter fail bus. This alarm part receives inputs from the guard contacts of
fuses FO2-F04. When the alarm circuit receives an input, the frame fail lamp
lights. The system connects aisle alarm 1 to aisle alarm 2. Aisle alarm 2
provides a connection for an end aisle alarm lamp.

Alarm drive and protective circuit network

The NTOX28EB uses the NTOX91AE to provide power control and protection
to the shelves of the CPEI frame. When a circuit breaker is closed, the system
cannot apply the -48V dc feed to the converter in shelf position 65. Apply this
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NTOX28EB (continued)

feed when you apply the correct power-up sequence through the ON/OFF,
RESET, and CONVERTER DRIVE leads. Several printed circuit board
connecting fingers on the NTOX91AE are shortened. These fingers make sure
circuit breakers associated with the drive circuits in the NTOX91AA do not
trip. Transients or other power surges cause the trip when you withdraw or
insert the NTOX91AE again.

Design

The following figure is a front view of the NTOX28EB frame supervisory
panel. Circuit cards in the FSP do not appear in this figure.
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NTOX35CC

Product description

The cabling cabinet (NTOX35CC) offers additional cabling space for ABAM
cabling in an HSI and ENET application. Heavy input/output is required in
HSI and ENET applications.

The NTOX35CC cabling cabinets provide the customer with the flexibility to
pre-cable an office with DS-1 and DS512 cables. Cable entry can be in an
overhead or raised floor configuration.

When the application requires a cabling unit, either side of an ENET or HSI
product provides a cabling cabinet. This arrangement appears in the figure on
page 3.

Front and back door complement the streamline product image. You can
remove each door panel. The company can ship the cabinet to the site with the
door panels installed.

A provisionable horizontal cable duct contains power cables. The horizontal
cable duct makes sure electromagnetic compatibility in a lineup is present. The
cable duct makes sure compatibility when the NT9X95AA cabinet interfaces
with other cabinets in a central office environment is present.

When you use the NT9X95AA cabinets, with the NTOX35CC cabinet, the unit
supports ENET and HSI products. The number of cabling cabinets you require
depends on the application.
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NTOX35CC (continued)

Parts
The cabling cabinet contains the following parts:

* NTO0X3510-one welded cabling structure
— P0732809-one right side member
— P0732810-one left side member
— NTOX3527-base plate assembly
— P0734265-0ne base plate
— P0732808-one top plate
— P0732694-one panel support
— P0732812-one central truss brace
— P0732811-two diagonal truss braces
* NTO0X3528-base panel support assembly
— P0733864-base panel support
» P0732740-anchor channel front
* P0733138-anchor channel rear
— P0732739-five ty-wrap brackets

* NTO0X3526-(provisionablejloor panel assembly, maple brown (quantity
two)

— NTO0X3525-welded door panel assembly, maple brown (quantity two)
* NTO0X3522-(provisionable)oor panel assembly, gray (quantity two)
— NTOX3521-welded door panel assembly, gray (quantity two)
— P0732698-cosmetic door panel (quantity two)
— P0732699-lower panel support (quantity two)
— PO0732700-upper panel support (quantity two)
— PO0732701-central panel support (quantity two)
*  NTO0X3523-(provisionablehorizontal cable duct assembly
— NTO0X3524-bottom member assembly
— P0732693d. member
— NTOX3517-top member assembly
— P0732693d. member
— P0731046-duct end support (quantity two)
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NTOX35CC (end)

* NTOX35BD-(provisionable) cable trough assembly, maple brown
(quantity one) (non-precable)

* NTOX35BK-(provisionable) cable trough assembly, gray (quantity one)
(non-precable)

Design

The design of the NTOX35CC cabling cabinet in relation to the NT9X95AA
cabinet appears in the following figure.

Cabling cabinet provisioning

No cabling NT9X95AA
cabinet cabinet

F—— 42" —

One o
NTO9X95AA 8 o
cabinet with 0 NT9X95AA 12
two cabling s cabinet é
cabinets E E
—8
Two NT9X95AA S 9 9
cabinets with three | B || NTIX95AA 11 5 | NTOXISAA || o
cabling cabinets s cabinet x cabinet X
= = =
P zZ >
=21 21
| 147 |
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NTOX40

Product description

This type of frame supervisory panel (FSP) detects alarm inputs from the
power distribution center (PDC) and generates alarm outputs to the office
alarm unit (OAU). The FSP also monitors and distributes the alarm battery

supply.

The features of the NT0X40 include the following:

» accepts fuse guard contact alarm inputs from a maximum of ten fuse panels
* monitors three alarm battery supplier (ABS) fuse guard inputs

» provides a frame fail indicator lamp on the front panel

» provides three two-wire alarm outputs (ABS, PDC, and aisle) to the OAU
» provides aisle alarm multiple connections to succeeding frames

* accommodates interframe communication cables with cable connectors
for two data and two telephone pairs, multiplied to OAU and succeeding
frames

» distributes ABS and battery return to a maximum of three frame line-ups

Location
The FSP is in the PDC in shelf position 45.

Functional description

The FSP contains two fuse alarm circuits. Each circuit contains relays K1, K2,
and associated circuits on a plug-in circuit board. Each circuit contains fuses
F-01, F-02, and F-03. The F-01 fuse protects the ABS -48V battery feed. The
F-02 fuse protects relay K1 on board A. The F-03 fuse protects alarm input
from fuse alarm board B.

Functional blocks
On fuse alarm board A, relay K2 monitors the following:

» fuse guard alarm contact input from fuse panel 62, 54, 41, 33, and 25
Note: If any one of the fuses on these panels blows, the system applies
a -48V (A) to the associated alarm input.

* the normally-open (NO) fuse guard contacts of fuses F-02 and F-03

» the fuse of the filter unit A supply
* the alarm input from fuse alarm board B
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NTOX40 (continued)

On fuse alarm board B, relay K2 monitors the following:
» fuse guard alarm contact input from fuse panels 58, 50, 37, 29, and 21

Note: If any one of the fuses on these panels blows, the system applies
-48V (A) to the associated alarm input.

» the fuse of filter unit B supply

Operation of K2 on board B operates K2 on board A through the alarm input
mentioned above.

Relay K1 on board A monitors fuses F-01 and F-02 on the FSP. Relay K1 holds
as long as both fuses are not broken.

The inputs produce different groups of ABS, PDC, and aisle alarm inputs to
the OAU. The inputs also produce frame fail lamp indications on the FSP
panel, depending on the alarm condition at the input. The Technical Data
section provides these conditions and lamp indications.

Design
The FSP front view design appears in the following figure.

297-8991-805 Standard 09.01 March 2001



NTOXnnaa 1-39

NTOX40 (continued)

NTOX40 FSP front view
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NTOX40 (continued)

Technical data

This section provides technical specifications for the FSP. The specifications
include power requirements, environmental conditions, equipment
dimensions, and alarm input condition specifications.

Power requirements
The FSP power requirements appear in the following table.

Power requirements

Battery voltage -42.7 V to -55.8 V (dc)
Fusing (F-02, F-03) 1-1/3A
ABS Feed Current (F-01) 10 A maximum

Environmental conditions

The following table indicates that the FSP performs under environmental
conditions.

Ambient conditions

Condition Operating range Short-term range
Temperature 10°Cto30°C 5°Cto49°C

(50 °F to 86 °F) (41 °F to 120.2 °F)
Relative humidity 20% to 55% 20% to 80%

Note: A relative humidity of 80% is expected at an ambient temperature of
21°C (69.8°F) maximum. At an ambient temperature of49(120.2°F),
the relative humidity is expected to be 30% maximum.

Equipment dimensions

The FSP dimensions are 127 mm (5 in) in height, 610 mm (24 in) in width, and
280 mm (11 in) in depth.
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NTOX40 (end)

Alarm input condition specifications
The following table specifies alarm input conditions as opposed to the output

to the OAU.
Alarm imput specifications
Alarm outputs
Alarm relay state Aisle PDC ABS Frame

Input alarm condition K1IA K2A K2B KI1A K2A K2A  K1A fail lamp
Normal (no alarm) E N N (0] (0] (0] (0] OFF
PDC fuse guard alarm

A supply fuse E E N 0] C C 0] ON

B supply fuse E E E 0] C C 0] ON
ABS fuse (FO1)

(No ABS from PDC) N N N C C C C OFF
FO2 fail

(No ABStofusealarm N E N C C C C ON
PCB A)
FO3 fail

(No battery for alarm E E N 0] C C 0] ON
I/P from fuse alarm PCB B)
Note: Legend: E =alarmrelay operated N =alarm relay non-operated O = alarm output contacts
open C = alarm output contacts closed
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NTOX42AA

Product description

The NTOX42AA power distribution center frame (PDC) provides an interface.
This interface is between the -48V (nominal) office batteries and each load in
an office of the DMS-100 Family of products.

The NTOX42AA PDC frame contains a maximum of ten fuse panels and a
frame supervisory panel (FSP). A standard DMS frame contains the PDC
frame. The frame power distribution is 200W.

The level of the holes in the vertical supports of the frames identify the
panel/shelf positions. Position 1 is the first hole at the bottom. See the figure
titled "NTOX42AA parts" in this section.

Parts
The NTOX42AA contains the following parts:

* NTOX40AB-FSP
* Fuse distribution panel:
— NTOX42AB-A-feed
— NTOX42AC-B-feed
* NTOX42AD-Filler panel
e Ground panel:
— NTOX42AE-Top feed
— NTOX42AF-Bottom feed
*  NTOX42AG-Filter panel
*  NTOX42AH-Filler panel

Frame supervisory panel

The NTOX40AB FSP detects alarm inputs from the fuse shelves and generates
alarm outputs to the office alarm unit (OAU).

The feed for the FSP originates at busbar A. The feed provides an alarm battery
supply (ABS) for the alarm circuits and lamps of the other DMS frames.

Fuse distribution panels
The fuse distribution panels also connect to A-feed and B-feed. Panels in
positions 62, 54, 41, 33, and 25 are on A-feed. Refer to the figure. The panels
in positions 58, 50, 37, 29, and 21 are on B-feed. Feeds are distributed through
busbars in the frame.
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NTOX42AA (continued)

Each fuse panel has 15 fuse blocks, to which the company can assign different
values of fuses. For identification purposes, the 15 separate fuses have
numbers from 00 to 14. The position number of the panel appears before the
fuse number. For example, 62F00 identifies the first fuse on the panel in
position 62.

If any fuse on the panel blows, the fuse alarm (FA) lamp on that panel lights.
If a fuse blows, the system sends a signal is to the FSP (position 45) to trigger
other alarm circuits. The FA is on the left side of the panel.

Filler panels

The NTOX42AD filler panels cover shelves that are not in use. These shelves
are at positions 21, 25, 29, 33, 37, and 41 in the PDC.

The NTOX42AH filler panel conceals a compartment that stores spare fuses.
This compartment is at shelf position 05 in the PDC.

Ground panel

The ground panel contains the common battery return busbar. Two return
cables connect to battery cables. The cables, at the sides of the frame, connect
to a common return ground plate in the ground panel. This plate provides
return connections for fused feeds.

Filter panel

Design

The NTOX42AG filter panel contains two noise and transient suppression
capacitors. Each capacitor has a fuse, alarm lamp, and associated circuit.

The design of the NTOX42AA appears in the following figure.
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NTOX42AA (end)

NTOX42AA parts
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Note: This diagram not drawn to scale.
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NTOX42AB

Product description

Parts

Design

The NTOX42AA power distribution center (PDC) frame uses the NTOX42AB
A-feed fuse distribution panels, also known as fuse panels. The NTOX42AC
B-feed fuse panels use the NTOX42AB A-feed fuse distribution panels in an
alternating pattern. The NTOX42AB and AC fuse panels are installed in pairs.
A minimum of two pairs and a maximum of five pairs are installed.

Count the holes in the vertical supports of the frames from the bottom to
identify the positions of the panel/shelf. To determine the position of a shelf,
locate the lowest hole in the frame corresponding to that shelf.

In the minimum configuration, NTOX42AB A-feed fuse panels are mounted in
shelf positions 62 and 54 and the B-feed fuse panels are mounted at positions
58 and 50.

A standard, fully-equipped PDC frame consists of 10-fuse panels for dc feeds
to DMS shelves and frames. Panels in positions 62, 54, 41, 33, and 25 are on
A-feed. Panels in positions 58, 50, 37, 29, and 21 are on B-feed. Feeds are
distributed through busbars in the PDC frame.

The NTOX42AB fuse distribution panel A-feed contains 15 fuse blocks.

Fuse blocks

A fuse distribution panel contains 15 fuse blocks. For identification purposes,
the 15 fuses are allocated numbers from 00 to 14. The position number of the
panel followed by the letter F, precedes the fuse number. For example, the first
fuse on the left on the top panel in the NTOX42AA PDC frame can be 62F00.
This design appears in the figure titled "NTOX42AB design”.

If any fuse on the panel blows, the fuse alarm (FA) lamp on that panel lights.
The system sends a signal to the frame supervisory panel (FSP) (position 45 in
the PDC frame) to trigger other alarm circuits.

The maximum rate for any fuse block, for PDC battery feeds rated at 20 C, is

600 A. The maximum rate also can be 1.5 times the maximum correct
continuous feeder current demand.

The design of the NTOX42AB appears in the following figure.
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NTOX42AB (end)

NTOX42AB design

## represents the shelf position number
F indicates “Fuse”

##F00

##F02

##F04

##F06

##F08

##F10

##F12

##F14

NTOX4203 ##F01 ##FO03 ##F05 ##F07 ##F09 ##F11 ##F13

Note: This diagram not drawn to scale.
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NTOX42AC

Product description

Parts

The NTOX42AA power distribution center (PDC) frame uses the NTOX42AC

B-feed fuse distribution panels, also known as fuse panels. The NTOX42AB
A-feed fuse panels use the NTOX42AC B-feed fuse panels in an alternating
pattern. The NTOX42AB and AC fuse panels are installed in pairs. A minimum
of two pairs and a maximum of five pairs are installed.

Count the holes in the vertical supports of the frames from the bottom to
identify Panel/shelf positions. Locate the lowest hole in the frame
corresponding to the shelf to determine the position of a shelf.

In the minimum configuration, NTOX42AC B-feed fuse panels are mounted in
shelf positions 58 and 50. The corresponding A-feed fuse panels are mounted
at positions 62 and 54.

A standard, complete equipped PDC frame consists of 10 fuse panels for dc
feeds to DMS shelves and frames. Panels in positions 58, 50, 37, 29, and 21
are on B-feed. Panels in positions 62, 54, 41, 33, and 25 are on A-feed. The
system distributes feeds through busbars in the PDC frame.

The fuse distribution panel, B-feed contains 15 fuse blocks.

Fuse blocks

Design

A fuse distribution panel contains 15 fuse blocks. The 15 fuses are allocated
numbers from 00 to 14 for identification. The position number of the panel,
followed by the letter F, precedes the fuse number. For example, the first fuse
on the left on the top panel in the NTOX42AA PDC frame can be 62F00. This
design appears in the following figure.

If any fuse on the panel blows, the fuse alarm (FA) lamp on that panel lights.
The system sends a signal to the frame supervisory panel (FSP) (position 45 in
the PDC frame) to trigger other alarm circuits.

The maximum rate for any fuse block, for PDC battery feeds rated at 20 C, is
600A. The maximum rate also can be 1.5 times the maximum correct
continuous feeder current demand.

The design of the fuse distribution panel, B-feed, appears in the following
figure.
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NTOX42AC (end)

NTOX42AC design

## represents the shelf position number
F indicates Fuse
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Note: This diagram not drawn to scale.
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NTOX42AE

Product description

Parts

Design

NTOX42AE parts

The NTOX42AE ground panel top-feed is the most often used ground panel in
the NTOX42AA power distribution center (PDC) frame. The top-feed ground
plate accepts battery return cables A and B through the top of the frame. When
the battery return cables connect to the battery busbars at the bottom of the
PDC, the ground panel accepts cables from the bottom.

The ground panel also provides return connections for each fused feed.

The ground panel mounts in the top of the frame at hole 68. Hole 68 is
approximately 68 in. from the base of the frame. Refer to the figure titled
“NTOX42AE parts”.

The ground panel consists of a NT0X4202 common ground plate (panel
assembly) that mounts on a NT0X4222 bus bar assembly. Refer to the figure
titled “NTOX42AE rear view”.

The following table describes the two most important parts of the NTOX42AE
ground panel, top-feed.

PEC

Slot Description

NT0X4202

NTO0X4222

Panel assembly

The two battery return cables and each fused feed attach to the
threaded studs on the ground plate for grounding. A washer
and nut fasten the cables and feeds to the studs and ground
plate.

The current capacity for the battery cables is 400 A.

Bus bar assembly

The busbar assembly provides a mounting for the panel
assembly in the PDC at position 68.

The position of the ground panel in the NTOX42AA frame appears in the
following diagram.
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NTOX42AE (continued)
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The ground panel appears in the following diagram.
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NTOX42AE (end)

NTOX42AE rear view

Threaded connector (typical)
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Note: This diagram not drawn to scale.
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NTOX42AF

Product description

Parts

Design

The battery and return cables normally route through the top of the
NTOX42AA power distribution center (PDC) frame. These cables connect to
the top ends of the battery busbars. Power cabling can travel through
under-floor ducts or raised floors. This PDC allows the battery and return
cables to connect to the bottom ends of the battery busbars. This ability is one
feature of the PDC. In this bottom feed setup, the ground plate is inverted and
allows cabling from the bottom. The NTOX42AF ground panel, bottom feed,
is the reverse of the NTOX42AE ground panel.

The ground panel provides battery cabling and return connections for each
fused feed.

The ground panel mounts in the top of the frame at hole 68, approximately 68
in. from the base of the frame. Refer to the figure titled “NTOX42AA frame”.

The ground panel, bottom-feed contains a NT0X4222 bus bar assembly that
mounts on a NT0X4202 panel assembly. Threaded studs are inserted in the bus
bar assembly.

The following table describes the ground panel, bottom-feed parts.

Ground panel, bottom-feed parts

PEC

Slot Description

NTOX4202

NTO0X4222

Panel Assembly

Two battery return cables and each fused feed attach to
threaded studs on the ground plate (panel assembly) for
grounding. A washer and nut fasten the cables and feeds to the
studs and ground plate.

The current capacity for the battery cables is 400 A.

Busbar Assembly

The busbar assembly provides a mount for the panel assembly
in the PDC at position 68.

The positions of ground panel in the PDC frame appears in the following
diagram.
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NTOX42AF (continued)
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NTOX42AF (end)

Note: This diagram is not drawn to scale.

A rear view of a standard NTOX42F appears in the following figure.

NTOX42AF rear view

Threaded connector (typical)
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Z NT0X4202 panel assembly

NTO0X4222 bus bar assembly

Note: This diagram is not drawn to scale.
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NTOX42AG

Product description

Parts

The NTOX42AG filter panel unit is standard equipment on the NTOX42AA
power distribution center (PDC) frame. This filter panel unit mounts at shelf
position 16, as the figure on page 2 indicates. The filter panel provides noise
and transient suppression components.

The NTOX42AG filter panel contains two noise and transient capacitors. Each
transient capacitor has a fuse, alarm lamp and associated circuits. The negative
side of one capacitor (C1) connects to the battery bus-A through filter unit
fuse-A. The other capacitor (C2) connects to the battery through fuse-B.

If C1 fails and produces a short circuit, fuse-A blows. The fuse guards are
normally open. When fuse-A blows, the fuse guards close and make contact.
This event causes the system to send a signal to the NTOX28AF frame
supervisory panel (FSP). This signal triggers other alarm circuits in the PDC
frame. If C2 fails, the system response is like the response for the for C1.

The C1 and C2 provide a maximum capacitance of 3u60d0r suppression
of noise of a maximum volume of 56 dBrnC. The NTOX42AG filter panel
occupies position 16 in the NTOX42AA or NTOX42UA PDC frame.

The filter panel unit contains the following parts:
* capacitors, 36 0QOF

» fuses, -48V/10A

» fuse alarms, FA A and FA B

Capacitors

Fuses

Two capacitors provide noise and transient suppression. The capacitor that
connects through fuse A to battery bus-A is labeled C1. The capacitor that
connects to battery bus-B through fuse B is labeled C2.

Capacitor C1 connects through fuse A to battery bus-A. Capacitor C2 connects
to battery bus-B through fuse B. If a capacitor fails and produces a short
circuit, the fuse blows. The fuse guards are normally open. When a fuse blows,
the fuse guards close and make contact. The contact causes the system to send
a signal to the FSP, which signals other alarm circuits.

Fuse alarms

Two fuse alarms (FA) are present, one for fuse A and one for fuse B. The fuse
alarm lamp lights when a capacitor fails and results in a short circuit.
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NTOX42AG (continued)

Design
The location of the filter panel in the PDC frame appears in the following
figure.
NTOX42AA frame
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2.134m (84 in.)
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NTOX42AG (end)

Note: This diagram is not drawn to scale.

The following diagram provides a detailed front and rear view of the filter
panel.

NTOX42AG front and rear views

Fuse alarm A

Fuse alarm B

T L
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Front view

Fuse holders ——

Capacitors (C2 and C1)

CAUTION

REMOVE
ASSOCIATED
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AND DISCHARGE
CAPACITOR
BEFORE
TOUCHING
TERMINALS

Rear view

Note: This diagram is not drawn to scale.
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NTOX42UA

Product description

The NTOX42UA power distribution center (PDC) frame is the Underwriters'
Laboratory (UL)-approved version of the NTOX42AA PDC.

The NTOX42UA PDC is like the NTOX42AA PDC, electrically and
physically, with the following exceptions:

» The fuse holders in the UA PDC have longer terminal studs.

» All frame components in the UA PDC, which include lamps, lamp
containers and fuse holders, are replaced with UL-approved components.

» All double-connections on the battery return plate studs in the UA PDC (a
maximum of 166 ground terminations) are removed.

* The use of Bellville washers eliminates all loose pressure connections in
the UA PDC.

The NTOX42UA PDC provides an interface between the -48V (nominal) office
batteries and each load in DMS-100 offices.

The NTOX42UA PDC frame contains a maximum of ten fuse panels. A
standard DMS frame houses a frame supervisory panel (FSP). The frame
power distribution is 200W.

The level of the holes in the vertical supports of the frames indicates the
panel/shelf positions. Position 1 is the first hole at the bottom.

Operating company personnel can mount the NTOX42AU ISDN fuse panel
assembly in the NTOX42UA PDC. Operating company personnel can only
perform this action with an access/resource module of the digital packet
network in DMS-100 ISDN offices. The NTOX42AU fuse panel holds a
maximum of six fuses with ratings that range from 35A to 60A. The first panel
mounts at position 21 of the PDC frame and the second mounts at position 29.

In isolated system ground (ISG) offices, operating company personnel can
mount ISG logic return equalizer busbar assembly NTOX42AT in position 05
of the NTOX42UA PDC. The NTOX42UE ground panel is for ISG offices.
Operating company personnel must mount ground panel NTOX42UE in
position 68.

297-8991-805 Standard 09.01 March 2001



NTOXnnaa 1-59

NTOX42UA (continued)

Parts
The PDC contains the following parts:

* NTOX40AB-FSP
» Fuse distribution panels:
— NTO0X42UB-A-feed
— NTOX42UC-B-feed
* NTOX42AD-Filler panel
e Ground panel:
— NTOX42UE-Top feed
— NTOX42UF-Bottom feed
* NTOX42UG-Filter panel
*  NTOX42AH-Filler panel

Frame supervisory panel
The NTOX40AB FSP detects alarm inputs from the fuse shelves and generates
alarm outputs to the office alarm unit (OAU).

The feed for the FSP originates at busbar A. The feed provides an alarm battery
supply (ABS) for the alarm circuits and lamps of the other DMS frames.

Fuse distribution panels
The fuse panels alternately connect to A-feed and B-feed. Panels in positions
62, 54, 41, 33 and 25 are on A-feed. Panels in positions 58, 50, 37, 29 and 21
are on B-feed. Feeds are distributed through busbars in the frame.

Each fuse panel has 15 fuse blocks that can contain different values of fuses.
For identification purposes, the 15 fuses are numbered from 00 to 14. The
position number of the panel precedes each fuse number. For example, 62F00
identifies the first fuse on the panel in position 62.

If any fuse on the panel blows, the alarm lamp (FA) on that panel lights. The
system sends a signal to the FSP (position 45) to trigger other alarm circuits.

Filler panels
The NTOX42AD filler panels cover shelves that are not in use. The operating
company personnel can mount fuse panels in these shelves. The shelves are at
positions 21, 25, 29, 33, 37 and 41 in the PDC.

The NTOX42AH filler panel conceals a compartment that stores spare fuses.
The NTOX42AH filler panel is in shelf position 05 in the PDC.
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NTOX42UA (continued)

Ground panel

The ground panel contains the common battery return busbar. Two return
cables are paired to battery cables that mount at the sides of the frame. These
return cables connect to a common return ground plate in the ground panel.
This plate also provides return connections for each fused feed.

Filter panel

The NT0OX42UG filter panel contains two noise and transient suppression
capacitors. Each capacitor has a fuse, alarm lamp and associated circuits.

Design
The following diagram displays the design of the NTOX42UA.
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NTOX42UA (end)

NTOX42UA parts
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Note: This diagram is not drawn to scale.
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NTOX42UB

Product description

The NTOX42UA power distribution centre (PDC) frame uses the NTOX42UB
Underwriters Laboratory (UL)-approved A-feed fuse distribution panels. The
term fuse panels can refer to the NTOX2UB UL-approved A-feed fuse
distribution panels. The NTOX42UA is the UL-approved version of the
NTOX42AA PDC.

The NTOX42UB panels are used in an alternating pattern with NTOX42UC
UL-approved B-feed fuse panels. The NTOX42UB and UC fuse panels are
installed in pairs with a minimum of two pairs and a maximum of five pairs.

The level of the holes in the vertical supports of the frames identify the
panel/shelf positions. The numbers begin at the bottom of the frames. To
determine the position of a shelf, locate the lowest hole in the frame that
corresponds to that shelf.

In the minimum configuration, NTOX42UB A-feed fuse panels are in shelf
positions 62 and 54. The associated B-feed fuse panels are in positions 58 and
50.

A fully-equipped PDC frame normally contains 10 fuse panels for DC feeds to
DMS shelves and frames. Panels in positions 62, 54, 41, 33 and 25 are on
A-feed. Panels in positions 58, 50, 37, 29 and 21 are on B-feed. The feeds are
distributed through busbars in the PDC frame.

Note: Operating company personnel can mountthe NTOX42AU ISDN fuse
panel assembly in the NTOX42UA PDC. Operating company personnel can
only perform this action in offices with an access/resource module of the
digital packet network in DMS-100 ISDN offices. The NTOX42AU fuse
panel holds a maximum of six fuses with ratings that range from 35 A to 60
A. The first panel is in position 21 of the PDC frame and the second is in
position 29.

Parts
The A-feed fuse distribution panel contains 15 fuse blocks.

Fuse blocks
A fuse distribution panel has 15 fuse blocks. For identification purposes, the
15 fuses are numbered from 00 to 14. The position number of the panel,
followed by the letter F, precedes each fuse number. For example, the first fuse
on the left of the top most panel in the NTOX42UA PDC frame is labeled
62F00. Refer to the figure on page 2 for a visual representation of this scheme.
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NTOX42UB (end)

If a fuse on the panel blows, the alarm fuse (FA) lamp on that panel lights. The
system sends a signal to the frame supervisory panel (FSP), in position 45 of
the PDC frame, to trigger other alarm circuits.

The maximum rating for any fuse block is 600A or 1.5 times the maximum
continuous feeder current demand. The rating applies to PDC battery feeds
rated at 20 C

Fuse holders in the UL-approved NTOX42UB panel have longer terminal studs
than the fuse holders in the NTOX42AB panel. Each fuse holder is
UL-approved.

Design
The following diagram displays the design of the NTOX42UB.

NTOX42UB design

## represents the shelf position
number

F indicates Fuse

| I
v o TR OO 0 0 OB O ™

##F00 | ##F02 | ##F04 | ##F06| ##F08| ##F10| ##F12| ##F14

NTOX4203 ##F01 ##F03 ##F05 ##F07 ##F09 ##F11 ##F13

Note: This diagram is not drawn to scale.
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NTOX42UC

Product description

The NTOX42U power distribution center (PDC) frame uses the B-feed fuse
distribution panel. The term fuse panels can refer to the NTOX42UB
UL-approved A-feed fuse distribution panels. The PDC frame uses the
NTOX42UC panels in an alternating pattern with NTOX42UB A-feed fuse
panels. The NTOX42UC and UB fuse panels are installed in pairs with a
minimum of two pairs and a maximum of five pairs.

The level of the holes in the vertical supports of the frames identifies the
panel/shelf positions. The numbers begin at the bottom of the vertical supports.
To determine the position of a shelf, locate the lowest hole in the frame that
corresponds to the shelf.

In the minimum configuration, NTOX42UC B-feed fuse panels are in shelf
positions 58 and 50. The associated A-feed fuse panels mount in positions 62
and 54.

A complete equipped PDC frame normally contains 10 fuse panels for DC
feeds to DMS shelves and frames. Panels in positions 58, 50, 37, 29 and 21 are
on B-feed. Panels in positions 62, 54, 41, 33 and 25 are on A-feed. The feeds
are distributed through busbars in the PDC frame.

Note: Operating company personnel can mountthe NTOX42AU ISDN fuse
panel assembly in the NTOX42UA PDC. The operating company can
perform this action only for offices with an access/resource module of the
digital packet network in DMS-100 ISDN offices. The NTOX42AU fuse
panel holds a maximum of six fuses with ratings that range from 35 A to 60
A. The first panel is in position 21 in the PDC frame and the second is in
position 29.

Parts
The B-feed fuse distribution panel contains 15 fuse blocks.

Fuse blocks
A fuse distribution panel has 15 fuse blocks. For identification purposes, the
15 fuses are numbered from 00 to 14. The position of the panel, followed by
the letter F, precedes each fuse number. For example, the first fuse on the left
of the top panel in the NTOX42UA PDC frame is 62F00. Refer to the figure
titled "NTOX42UC parts" for a display of this design.

If a fuse on the panel blows, the alarm fuse (FA) lamp on that panel lights. The
system sends a signal to the frame supervisory panel (FSP), position 45 in the
PDC frame, to trigger other alarm circuits.
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NTOX42UC (end)

The maximum rating for a fuse block is 600 A or 1.5 times the maximum
continuous feeder current demand. The rating applies to PDC battery feeds
that have a rating of 20 C.

Fuse holders in the Underwriters Laboratory (UL)-approved NTOX42UC
panel have longer terminal studs than the fuse holders in the NTOX42AC
panel. Each fuse holder is UL-approved.

Design

The following diagram displays the design of the B-feed fuse distribution
panel.

NTOX42UC parts

## represents the shelf position
number

F indicates “Fuse”

<FA>{::] o
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##FO0 | ##F02 | ##F04| ##F06| ##F08| ##F10 | ##F12| ##F14

NTOX4203 ##F01 ##F03 ##F05 ##F07 ##F09 ##F11 ##F13

Note: This diagram is not drawn to scale.
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NTOX42UE

Product description

The NTOX42UE ground panel, top feed, is the Underwriters’ Laboratory
(UL)-approved version of the NTOX42AE ground panel. The UL-approved
NTOX42UA power distribution center (PDC) frame uses the NTOX42UE
ground panel.

The top-feed ground plate accepts battery return cables A and B through the
top of the frame. When the battery return cables connect to the battery busbars
at the bottom of the PDC, the ground panel accepts cables from the bottom.

The ground panel also provides return connections for each fused feed.

The ground panelis in the top of the frame at hole 68 and is approximately 68
in. from the base of the frame. Refer to the figure titled “NTOX42UA parts”.

Operating company personnel can mount an isolated system ground (ISG)
logic return equalizer busbar assembly NTOX42AT in position 05 of the
NTOX42UA PDC. This installation applies to ISG offices. The ground panel
must be in position 68 for ISG offices.

Parts
The ground panel contains a NT0X4202 common ground plate (panel
assembly) that mounts on a NT0X4225 busbar assembly. Refer to the figure on
page 3.

Design

The two main parts of the NTOX42UE appear in the following table.

NTOX42UE parts

Heading Heading Heading

NT0X4202 N/A Panel assembly

Two battery return cables and each fused feed attach to
threaded studs on the ground plate (panel assembly) for
grounding. A washer and nut fasten the cables and feeds to the
studs and ground plate.

The current capacity for the battery cables is 400 A.

NTO0X4225 N/A Busbar assembly

The busbar assembly provides a mount for the panel assembly
in the PDC at position 68.
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NTOX42UE (continued)

The following diagram displays the position of the ground panel in the

NTOX42UA frame.
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Note: This diagram is not drawn to scale.
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NTOX42UE (end)

The following diagram displays the ground panel.

NTOX42UE rear view

Threaded connector (typical)
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Note: This diagram is not drawn to scale.
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NTOX42UF

Product description

Parts

Design

NTOX42UF parts

The NTOX42UF ground panel, bottom feed is the Underwriters’ Laboratory
(UL)-approved version of the NTOX42AF ground panel. The UL-approved
NTOX42UA power distribution center (PDC) frame uses the NTOX42UF
ground panel.

The battery and return cables route through the top of the NTOX42UA PDC
frame and connect to the top ends of the battery busbars. Power cabling can
travel through under-floor ducts or raised floors. In this event, the battery and
return cables can connect to the bottom ends of the battery busbars. In this
bottom feed setup, the ground plate allows cables from the bottom. The ground
panel, bottom feed is the reverse of the NTOX42AF ground panel.

The ground panel also provides return connections for each fused feed.

The ground panelis on the top of the frame at hole 68 and is approximately 68
in. from the base of the frame. Refer to the figure titled “NTOX42UA frame”.

The NTOX42UF ground panel, bottom-feed contains an NT0X4225 bus bar
assembly which mounts on an NT0X4202 panel assembly. Threaded studs are
inserted in the bus bar assembly.

The following table describes the main parts of the NTOX42UF.

PEC

Slot Description

NT0X4202

NTOX4225

N/A Panel assembly

Two battery return cables and each fused feed attach to
threaded studs on the ground plate (panel assembly) for
grounding. A washer and nut fasten the cables and feeds to the
studs and ground plate.

The current capacity for the battery cables is 400 A.

N/A Busbar assembly

The busbar assembly provides a mount for the panel assembly
in the PDC at position 68.

The following diagram displays the positions of the ground panel in the
NTOX42UA frame.

DMS-100 Family Hardware Description Manual Volume 1 of 5 2001Q1



1-70 NTOXnnaa

NTOX42UF (continued)

NTOX42UA frame
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Note: This diagram is not drawn to scale.
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NTOX42UF (end)

The following diagram displays the rear view of a standard .

NTOX42UF rear view

threaded connector (typical)
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Note: This diagram is not drawn to scale.
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NTOX42UG

Product description

A normal, fully-equipped power distribution center (PDC) frame contains a
filter panel. This filter panel suppresses noise and transient suppression
components.

The NTOX42UA PDC, the Underwriters Laboratory (UL)-approved version of
the NTOX42AA PDC, uses a NTOX42UF filter panel. The NTOX42UF is the
UL-approved version of the NTOX42AG filter panel. The fuse holders in the
UL-approved filter panel have longer terminal studs than the terminal studs in
the NTOX42AG panel. Each fuse holder is UL-approved.

The NTOX42UF filter panel contains two noise and transient capacitors that
have a fuse, alarm lamp, and associated circuit. The negative side of one
capacitor (C1) connects to the battery bus-A through filter unit fuse-A.
Capacitor C2 connects to the battery through fuse-B.

If C1 fails, fuse A blows. The C1 fails when the C1 produces a short circuit.
The fuse guard that is normally open, closes to make contact. A signal is sent
to the NTOX28AF frame supervisory panel (FSP). This signal triggers other
alarm circuits in the PDC frame. If C2 fails, the system response is the same
as the system response for C1.

The C1 and C2 provide a maximum capacity of 36 Q®to suppress noise
to a maximum of 56 dBrnC. The NTOX42UF filter panel occupies position 16
in the NTOX42UA PDC frame.

Parts
The UL-approved filter panel unit shelf contains the following parts:

* capacitors, 36 O00F
« fuses, -48V/10A
« fuse Alarms, FA A and FA B

Capacitors
Two capacitors provide noise and transient suppression. The capacitor that
connects through fuse A to battery bus-A is labeled C1. The capacitor C2 that
connects to battery bus-B through fuse B is labeled C2.

Fuses
Capacitor C1 connects through fuse A to battery bus A. Capacitor C2 connects
to battery bus-B through fuse B. If a capacitor fails, the fuse blows. The
capacitor fails when the capacitor produces a short circuit. The fuse guards that
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NTOX42UG (continued)

are normally open, make contact. The system sends a signal to the FSP. The
FSP signals other alarm circuits.

Fuse alarms

Two fuse alarms (FA) can occur. One alarm is for fuse A. The other alarm is
for fuse B. The fuse alarm lamp lights when a capacitor fails, which results in
a short circuit.

Design

The location of the filter panel in the NTOX42UA frame appears in the
following example.
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NTOX42UG (continued)

NTOX42UF frame
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Note: This illustration is not drawn to scale.
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NTOX42UG (end)

The following figure provides a detailed front and rear view of the
NTOX42UG.

NTO0X42UG front and rear views

Fuse alarm A

Fuse alarm B
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Note: This illustration is not drawn to scale.
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NTOX43AD

Product description

The NTOX43AD enhanced input/output (I/O) equipment frame provides a
rack in which data management equipment is mounted. This data management
equipment normally contains the following features:

Parts

an input/output control (IOC) shelf
storage devices, like a tape or hard disk unit

a data flow controlling device, called the distributed processing peripheral
(DPP)

The completely equipped improved input/output (I/O) equipment frame
contains groups of the following parts:

NTOX28AL-Frame supervisory panel (FSP)
NTOX44AA-Magnetic tape drive (MTD) unit Hewlett Packard
NTOX44AB-MTD unit (Cook)
NTOX44BB-International MTD unit (Cook)
NTOX87AA-Inverter unit

NT1X60AB-Data set shelf

NT1X61AB-1/O control shelf

NT1X61AD-I/O control shelf
NT3X95AA-Stratum Il remote oscillator shelf
NT3X95AB-Stratum Il remote oscillator shelf
NT3X95BA-Stratum 2.5 remote oscillator shelf
NT3X95BB-Stratum 2.5 remote oscillator shelf
NT4X00AA-Disk drive unit (DDU) shelf
NT4X00AB-DDU shelf

NT4X00AC-DDU shelf

NT4X00AF-Dual DDU shelf

NT5X08AC-Data set shelf

NT8X48AA-DPP

NT8X48AB-DPP
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NTOX43AD (continued)

* NT8X48BA-DPP
* NT8X48AD-DPP

Frame supervisory panel
The NTOX28AL FSP contains power control and alarm circuits. These circuits
provide interfaces between the I/O equipment frame and the PDC in the digital
switching system. The following circuit packs contain power control and
alarm circuits:

* NTOX91AE (power control and alarm)

* NTOX91AA (alarm and converter drive)

* NTOX91AD (converter drive and protection circuit)
* NTOX91AE (converter drive and protection circulit)

The NTOX28AL FSP uses four power feeds and fuses to protect the power
control and alarm circuits.

Magnetic tape drive unit
The NTOX43AD frame can use the following three types of tape drives:

* Hewlett Packard MTD unit (NTOX44AA)
e Cook MTD unit (NTOX44AB)
» Cook international MTD unit (NTOX44BB)

Tapes store customer information.

Inverter unit

The NTOX87AA inverter converts -48V (nominal) input dc to 117V, 60 Hz ac
output to supply additional devices. These devices include:

» teleprinters
» cooling fans
«  MAP terminals

The power distribution center (PDC) supplies the -48V input voltage.

Data set shelf
The data set shelf contains modems. These modems allow the local switching
system to communicate to remote systems or peripherals over dial-up or
dedicated lines.
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NTOX43AD (continued)

I/O control shelf
The 10C provides an interface between a pair of central message controllers
(CMC) and a maximum of nine microprocessor-based device controllers (DC).
The IOC relays central control-generated messages by way of the CMC to 1/0
device controllers. The IOC accepts messages from DCs for transmission to
the central control. The DMS-100 Family can handle a maximum of six pairs
of 10Cs.

Stratum Il or 2.5 oscillator shelf
The NT3X95AA remote oscillator shelf stores the NT3X16AA Stratum I
oscillator and interface card. The interface card is part of the synchronized
master clock system. This clock system provides a clock frequency signal that
controls circuit timing in the peripherals.

The NT3X16AA card operates with the NT3X15DA Stratum I
synchronizable master clock oscillator card. The NT3X16AA card also
operates with the NT3X14 synchronized master clock counter card
(controller).

The NT3X95AA shelf stores four NT3X16AA cards. One card is active. One
card is inactive. Two cards are in hot standby mode. The user places in service
the cards that are in hot standby mode.

The NT3X14 synchronizable master clock counter card distributes the
10.2400 MHz clock signal that an associated NT3X15 card generates. The
NT3X14 card acts as an interface between the NT3X15 and the CPU.

The NT3X14 generates and distributes frame pulse signals to the CMC and the
office peripherals.

The NT3X14 generates a time-of-day clock. The NT3X14 monitors master
oscillator and frame pulse generators for failure. If a failure occurs, the
NT3X14 activates a second NT3X14/NT3X15 pair.

The NT3X15 synchronizable master clock oscillator card uses an associated
NT3X14 to distribute a 10.2400 MHz signal to the CMC and office
peripherals.

Single or dual DDU

The DDU stores and retrieves customer information. The DDU contains a hard
disk and the immediate hardware and software components.

In many DMS-100 Family functions, like automatic message accounting
(AMA), hard disks replace tape units as the main storage device.
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NTOX43AD (continued)

Design

DPP

The DMS-100 Family DPP is an AMA transmitter that provides an automatic
message accounting teleprocessing system (AMATPS) interface. The AMA
transmitter provides this interface between DMS-100 Family switches and a
host office collector (HOC).

The DPP allows a direct teleprocessing link with the HOC to manage AMA
data. Enhanced hardware and software capabilities specified for data collectors
and AMA transmitters enable this process. These capabilities conform to Bell
Communications Research (Bellcore) TR-TSY-000385 specifications.

The DPP offers maintenance and communications through the DMS-100 MAP
terminal. The DMS-100 MAP terminal provides a known platform for
personnel. This platform allows personnel to perform operations,
administration, and maintenance functions. The DPP can use different sizes of
storage disk.

The design of the NTOX43AD appears in the following figure.
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NTOX43AD (end)

NTOX43AD parts
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Note: This drawing is not to scale.
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NTOX44AA

Product description

Parts

Design

The NTOX44AA magnetic tape drive (MTD) unit [Hewlett-Packard(HP)]
stores customer information for the operation of the DMS-100 Family of
digital switches. For example, the automatic message accounting system
(AMA) uses the tape unit, or a hard disk unit, to store call accounting
information.

The NTOX44AA MTD unit is mounted on the NTOX43AC magnetic tape
center frame and uses a reel-to-reel format. Refer to the following figure.

The NTOX44AA contains the tape drive, the control panel, and the tape reels.
You can remove the tape reels.

A description of the NTOX44AA controls and indicators appears in the
following table. The figure that follows the table shows the NTOX44AA.

NTOX44AA controls and indicators (Sheet 1 of 2)

Control Type Function
RESET Switch and To stop tape travel, remove tape unit from ON LINE
indicator status. Stop loadpoint search.
REWIND Switch and Press to rewind the tape. Tape rewinds until tape reaches
indicator the loadpoint-start of tape (BOT) tab. The tape stops.
To unload the tape, press REWIND when the tape
reaches the loadpoint. The tape rewinds until the end of
the tape runs off the take-up reel.
ON LINE Switch and To put the tape unit under system control, press ON LINE.
indicator The indicator lights up when the system controls the tape
unit.
LOAD Switch and Use this control to initiate a loadpoint search.
indicator
WRITE ENABLE Indicator Indicates when the MTU is in write mode. If a tape reel
with a write ring installed is on the MTU, this indicator
lights up.
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NTOX44AA (end)

NTOX44AA controls and indicators (Sheet 2 of 2)

Control Type Function
LOCAL INHIBIT Indicator Refer to Section 0310 of the NT Installation Manual 925
for a description of this control.
POWER ON-OFF toggle Connects/disconnects power to the MTD unit.
switch
NTOX44AA front view
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NTOX44AB

Product Description

Parts

Design

The NTOX44AB magnetic tape drive unit (MTU) (Cook) stores customer
information for the operation of the DMS-100 Family of digital switches. For
example, the automatic message accounting system (AMA) uses the tape unit,
or a hard disk unit, to store call accounting information.

The NTOX44AB MTU is mounted on the NTOX43AC magnetic tape center
frame and uses a reel-to-reel format. Refer to the following figure.

The NTOX44AB contains the tape drive, the control panel, and the tape reels.
You can remove the tape reels.

A description of the controls for the NTOX44AB MTU appear in the following
table.

NTOX44AB controls and indicators (Sheet 1 of 2)

Control Type Function

POWER ON-OFF toggle switch This connects/disconnects power to the MTU.

LOAD Switch and indicator Press LOAD to cause the MTU to put tension
on the tape and raise the arms to the null
position.

Press LOAD again to initiate a loadpoint
search.

ON LINE Switch and indicator To put the tape unit under system control,
press ON LINE. The indicator lights up when
the system controls the tape unit.

REWIND Switch and indicator Press to rewind the tape. Tape rewinds until

switch senses the loadpoint-start of tape
(BOT) tab. The tape slows to a stop, and
moves forward slowly to the loadpoint. At
loadpoint, the tape stops.

To unload the tape, when the tape is at the
loadpoint, press REWIND. The tape rewinds
until the end of the tape runs off the take-up
reel. Power stops to each motor.

DMS-100 Family Hardware Description Manual Volume 1 of 5 2001Q1



1-84 NTOXnnaa

NTOX44AB (continued)

NTOX44AB controls and indicators (Sheet 2 of 2)

Control Type

Function

FORWARD Switch and indicator

REVERSE Switch and indicator

WRITE ENABLE Indicator

Use this control to initiate forward tape
movement until the following actions stop the
movement:

* asecond switch (FORWARD) activated
» End-of-tape (EOT) marker detected
 REVERSE or REWIND operated

Use this control to reverse the tape movement
until the following actions stop the movement:

« asecond switch (REVERSE) activated

e BOT marker detected

e FORWARD or REWIND operated
Indicates when the MTU is in write mode. If a

tape reel with a write ENABLE ring installed is
on the MTU, this indicator lights up.

The design of the NTOX44AB appears in the following figure.
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NTOX44AB (end)

NTOX44AB front view

& 2
0 &)
O
Ay,
2
7]
2
3
[l
Ay,
&) O
2 2]

Note: This diagram is not drawn to scale.
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NTOX44BB

Product Description

The NTOX44BB international magnetic tape drive unit (MTU) (Cook) stores
customer information for the operation of the DMS-100 Family of digital
switches. For example, the automatic message accounting system (AMA) uses
the tape unit, or a hard disk unit, to store call accounting information.

The NTOX44BB international MTU is on the NTOX43AD input/output
equipment (IOE) frame and uses a reel-to-reel format.

Parts
The NTOX44BB contains the following parts:

Design
A description of the controls for the NTOX44BB appears in the following
table.

NTO0X44BB controls and indicators (Sheet 1 of 2)

Control Type Function

POWER ON-OFF toggle switch This connects/disconnects power to the MTU.

LOAD Switch and indicator Press LOAD to cause the MTU to put tension
on the tape and raise the arms to the null
position.
Press LOAD again to initiate a loadpoint
search.

ON LINE Switch and indicator To put the tape unit under system control,

press ON LINE. The indicator lights up when
the system controls the tape unit.

REWIND Switch and indicator Press REWIND to rewind the tape. Tape
rewinds until the switch senses the
loadpoint-start of tape (BOT) tab. The tape
slows to a stop, and moves forward slowly to
the loadpoint. At loadpoint, the tape stops.

To unload the tape, when the tape reaches the
loadpoint, press REWIND. The tape rewinds
until the end of the tape runs off the take-up
reel. Power stops to the motors.
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NTOX44BB (continued)

NTOX44BB controls and indicators (Sheet 2 of 2)

Control Type Function

FORWARD Switch and indicator Use FORWARD to initiate forward tape motion
until the following actions stop the motion:

* asecond switch (FORWARD) activated
» End-of-tape (EOT) marker detected
* either REVERSE or REWIND operated

REVERSE Switch and indicator Use this control to reverse the tape motion until
the following actions stop the motion:

« asecond switch (REVERSE) activated

BOT marker detected

e FORWARD or REWIND operated
WRITE ENABLE Indicator This control indicates when the MTU is in write

mode. If a tape reel with a write ENABLE ring
installed is on the MTU, this indicator lights up.

The design of the NTOX44AB appears in the following figure.
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NTOX44BB (end)

NTOX44BB front view
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Note: This diagram is not drawn to scale.
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NTOX46AB

Product Description

The system can configure the NTOX46AB frame as a trunk module equipment
frame or a digital carrier equipment frame.

The trunk module equipment (TME) frame stores trunk modules, maintenance
trunk modules, and an alarm cross-connect unit. Subject to specified limits, the
TME frame can have a digital carrier module or digital echo suppressor
module.

The following module groups avoid overload of the power supply of the trunk
module equipment frame:

» five trunk module shelves in positions 65, 51, 32, 18, and 04
» four trunk module shelves and one maintenance trunk module shelf

» three trunk module or maintenance trunk module shelves with another
maintenance trunk module shelf in position 51. One alarm cross-connect
unit shelf in position 65. The specified module group appears in the figure
on page 5 that illustrates the TME frame design.

» two trunk module or maintenance trunk module shelves and one digital
carrier module shelf. Another maintenance trunk module shelf is in
position 51. One alarm cross-connect unit shelf in position 65

The following types of trunk modules can appear in the trunk module
equipment frame:

* NT2X52AE, NT2X52AM-trunk module, 2-wire

o NT2X52AF, NT2X52AN-trunk module, 4-wire

* NT2X52AG, NT2X52AP-trunk module, 8-wire

* NT2X52AD, NT2X52AR-trunk module, 8-wire with access

* NT2X52CC-international trunk module, 8-wire with access

The 2-wire trunk module appears in the figure titled “NTOX46AB trunk model
equipment frame parts” that illustrates the TME frame design.

The digital carrier equipment (DCE) frame stores digital carrier modules and
digital echo suppressor modules. A standard DCE frame can mount four
digital carrier module shelves. The frame can have two digital carrier module
shelves and two trunk module or maintenance trunk module shelves.

DMS-100 Family Hardware Description Manual Volume 1 of 5 2001Q1



1-90 NTOXnnaa

NTOX46AB (continued)

Parts
The NTOX46AB has the following parts:

The trunk module equipment frame and the digital carrier equipment frame
has the NTOX82AB frame supervisory panel (FSP).

Frame supervisory panel

The NTOX82AB FSP has power control and alarm circuits. These circuits
provide interface between the power distribution center and the NTOX46AB
frame. This FSP uses circuit breakers to protect the power control circuits. This
FSP uses fuses to protect the alarm circuits.

Trunk module equipment frame
The trunk module equipment frame contains the parts described below.

Trunk module

A trunk module uses a single duplicated speech and messaging link to connect
a maximum of 30 analog trunks to switching network ports. Thirty channels
accommodate pulse code modulation signals. The system uses channel O for
messaging. The system does not use channel 16.

The NT2X52AE represents the different trunk modules that the TME frame
canuse. The NT2X52AE trunk module contains a common control section and
a maximum of 15 interchangeable trunk interface cards. Each trunk card has
one or two trunk interface circuits. The interface circuits match the speech
transmission characteristics and signaling methods of the trunk facility that
connect to the trunk end.

Two pairs of common buses link the common control and trunk interface
circuits in the trunk mode. The pair XPAM/RPAM carries pulse amplitude
modulated analog speech samples. The pair XDAT/RDAT carries digital data.
Both pairs of buses provide 30 two-way, time-division multiplexed
transmission paths.

Maintenance trunk module

You must have the NT2X58CA maintenance trunk module to support the
alarm cross-connect unit.

The maintenance trunk module accepts analog trunks, digital service circuits,
or both. The maintenance trunk module processes the signals to a common
pulse code modulation (PCM) format. The maintenance trunk module has four
common control circuit cards. These circuit cards provide interface with
duplicated transmit and receive paths to the digital switching networks. Each
path carries a data stream that consists of 32 multiplexed PCM channels at a
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NTOX46AB (continued)

rate of 2.56 Mbit/s. Different interchangeable trunk and service circuit cards
provide interface between each channel and test trunks or service circuits.
These cards can have the following features:

* analog or digital service circuits

» transmission test trunks to apply test conditions or diagnostic tests
» alarm detection or activation circuits

» signaling information circuits

For example, maintenance trunk modules can have dual-tone multifrequency
receivers and transmission test circuits. Transmision test circuits perform
frequency and level measurements associated with office and facility
maintenance.

Alarm cross-connect unit (AXU)

The trunk module equipment frame includes the NT3X89AA alarm crosspoint
field shelf. This shelf acts as part of an alarm system for a large office. Each
office must have one AXU shelf. The AXU requires a primary alarm
maintenance trunk module, like NT2X58CA, NT2X58AL, or NT2X58AT.

The AXU and the primary alarm maintenance trunk module function as a pair.
The AXU and the primary alarm maintenance trunk module must be on the
same frame together. To limit cable congestion and reduce drop lengths, locate
the AXU in position 65 and the maintenance trunk module in position 51.
Position 65 has the secondary alarm maintenance trunk module. This module
uses a different power feed from the primary alarm maintenance trunk module.

Digital carrier equipment frame
The digital carrier equipment frame has the following parts.

Digital carrier module

The digital carrier module (DCM) occupies one shelf. The DCM functions as
the interface between the following:

* a maximum of five 24-channel, 1.544 Mbit/s DS-1 carrier systems

* amaximum of four 32-channel, 2.56 Mbit/s DS30 duplicated links (ports)
of the DMS network

The DCM performs the basic functions to convert signals between DS-1 and
DS30 formats. The DCM functions as an interface for the DS-1 A-bit/B-bit
signaling method and the DS30 SD/scan method.

Three DCM configurations are available. The DCM-B version (NT2X31AJ)
provides the basic interface functions. The DCM-S version (NT2X31AE)
provides clock synchronization and the basic function. The DCM-R version
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NTOX46AB (continued)

(NT2X31AF) functions as interface for a maximum of four DS-1 carrier
systems and a remote line module link. The DCM-R version can provide
interface for a maximum of five remote line module links. The DCM-R version
can provide interface for any group of five DS-1 carrier systems and remote
line module links. The operating company can equip the DCM-R version with
clock synchronization circuits.

Subject to specified limits, the TME frame can have a digital carrier module or
digital echo suppressor module.

Digital echo suppressor
The digital echo suppressor (DES) is a digital carrier module DCM-B. Six
DES service circuit cards replace five DS-1 line cards or the DES. You can
operate the DES with vocal commands. The DES monitors speech signals on
the transmit and receive paths between connected trunk circuits. The DES
automatically applies signal attenuation to reduce echo effects on long
distance trunks. The available DES modules are the NT2X12AA, NT2X12AB,
and NT2X12AD.

Design
A possible design of the trunk module equipment frame appears in the
following figure.
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NTOX46AB trunk model equipment frame parts
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A possible design of the digital carrier equipment frame appears in the next
figure.
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NTOX46AB (end)

Digital carrier equipment frame parts

Air vent
Digital carrier
DCM shelf module (up to 5
DS-1 links)
DCM shelf Digital carrier
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Frame supervisory
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DCM shelf Digital carrier
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Note: This diagram is not drawn to scale.
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NTOX51AC

Product description

The NTOX51AC alarm card monitors and reports alarms for the cabinetized
power distribution center (CPDC). This card operates with an input battery
voltage of -48V or -60V.

The NTOX51AC comes with the NTMX26CE frame supervisory panel (FSP).

Functional description
The NTOX51AC alarm card performs the following primary functions:

* monitor and detect inverter failure
* monitor and detect electrically tripped circuit breakers
* monitor the alarm battery supply (ABS) line for loss of power

Functional blocks
The NTOX51AC has the following functional blocks:

» fault input lines
» alarm outputs
» alarm battery supply input line

Fault input lines

This block has four FFAIL inputs through pins one to four. High voltage diodes
isolate pins 1 to 3. This isolation prevents the pins feedback from the other
inputs. The diodes do not isolate pin 4 because the feedback lights the
frame-fail lamp and the end-guard lamps. The lamps lights if an alarm
condition occurs, except ABS failure. A voltage of -39V to -72V with a
maximum current of 17 mA at one pin activates the alarm mode. Connect the
battery return to pin 9 (t). The system deactivates the alarm. The voltage
must fall below -5V for the system to activate the alarm again.

Alarm outputs

This block has three electrically isolated output alarms. The alarms operate as
follows:

» The system shorts the AISALM contacts when the system activates a
minimum of one FFAIL input. The system shorts the AISALM contacts
when the ABS line drops below -5V, or both.

» The system shorts the PDCALM contacts when the system activates a
minimum of one FFAIL input.

» The system shorts the ABSALM contacts when the ABS line does not rise
above -39V or drop below -5V.
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NTOX51AC (continued)

Alarm battery supply input line
This input line deactivates the alarm if the voltage at pin 12 (L-ABS1) is
between -39V and -72V. Connect the battery return to pird9.(Che system
deactivates the alarm. The voltage must fall under -5V for the system to
activate the alarm again.

The relationship between the functional blocks appears in the following figure.

NTOX51AC functional blocks

ABS in NTOX51AC
—  Alarm module
> ABS alarm
FFAIL inputs ] PDC alam
——
- AISLE alarm
Signaling
Pin-outs

The following table lists the pin-outs for the NTOX51AC.

Connector J1

Pin Signal Pin Signal

1 FEEDF1-2 7 PDCALM2
2 FEEDF1-2 8 PDCALM1
3 SPARE 9 BR

4 FEEDF2 10 ABSALM2
5 AISALM2 11 ABSALM1
6 AISALM1 12 -48V/-60V
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NTOX51AC (end)

Technical data
Power requirements
Input
The small input voltage for the NTOX51AC is -48V or -60V. A range from
-39V to -75V is acceptable. The maximum input current is 17mA for each
input line.
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NTOX56

Product description
The speech link connector (SLC) frame provides an interface between the
NTOX48 or NT5X13 network modules (NM) in the network frame (NET). The
SLC frame provides an interface between the peripheral modules (PM) of the
DMS-100 Family of digital switching systems.

The addition of connector panels and new patch cord connections can cause
system growth. Current patch cord connections can require a new assignment
during extensions. This growth depends on job conditions. Community of
interest and feature characteristics of the growth terminals are examples of job
conditions.

The SLC organizes cabling so that expansion of the DMS system can occur
quickly and easily. Cabling procedures make sure that cable procedures do not
have to occur during office growth and system change. The NM-to-speech link
cabling is one directional for reduced cross-talk. The PM-to-SLC cabling is
two directional for maximum hardware use.

The NTOX56 has the following primary use features:

» uses completed connectorized distribution frame with one-sided operation
and two directional, polarized patch cords to provide maximum hardware
use

» allows transfer of traffic to a new NM during system growth
» allows assignment of PM speech link ports to network ports
» provides control of system configuration

» simplifies trunk and line assignment procedures without network
assignments

» uses cable sizes correctly: 16 pairs from the NM, ten pairs from the PM

Parts

The NTOX56 has PSL and NSL connector panels, NSL and PSL speech link
ports, and patch cords.

PSL and NSL connector panels
A speech link connector frame has two groups of connector panels. The first
group contains Network-to-SLC panels (NSL). The second group contains
SLC-to-PM panels (PSL).

A standard DMS-100 frame contains NSL and PSL panels mounted in a
horizontal position. The panels alternate to minimize the length of the patch
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NTOX56 (continued)

cords. In small DMS-100 Family systems, a single frame can have both planes
of a duplicated network. A full-size DMS-100 require a maximum of four
frames of panels for each plane.

NSL speech link ports

The 64 speech link ports (0 to 63) from each NM appear on each NSL jack
panel. The 64 speech link ports appear as 16 groups of four ports each.

PSL speech link ports
On each PSL, the speech link ports appear in a horizontal position in 16 groups
of five ports. The PMs have trunk modules (TM), line modules (LM), or digital
carrier modules (DCM). Each group of five ports interfaces with the same
number of ports on any PM.

Patch cords

Connectorized, four-wire patch cords connect a normal port (0) on the NSL
panel to a port (four) on the PSL-0 panel. Nortel Networks uses these patch
cords to engineer the pattern of interconnection to meet system configuration
requirements. Patch cords have different lengths and types.

Design
The design of the NTOX56 appears in the following example.
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NTOX56 (continued)

NTOX56 parts of the speech link connecting frame
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NTOX56 (continued)

NTO0X56 front view of NSL panel
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NTOX56 (continued)

NTO0X56 front view of PSL panel and patch cord
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NTOX56 (continued)

NTOX56 typical SLC frame, side view
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NTOX56 (continued)

Technical data

The technical data section provides specifications for the NT5X92 power
requirements, equipment dimensions, and environmental conditions.

Power requirements
The SLC acts as a distribution frame. The SLC does not require an electrical
supply. The following paragraph describes the electrical order of the cables
and patch cords used as connections in the SLC.

NSL panel
The system routes receive and transmit speech links through separate 16-pair
cables, four receive and four transmit. This process appears in a diagram in
figure titled “NTOX56 front view of NSL panel.” At a normal port (0), both
directions of transmission merge. Each port appearance carries two-way
transmission.

The NSL panel uses eight 34-pin, panel-mounted connectors to receive cables
from NET. The NSL panel uses 64-pin, bifurcated, cantilevered, female groups
for four-pin male patch cords.

PSL to PM
A normal port (four) accepts two-way transmission paths through the patch
cords from the NSL panel. The transmission paths from the PSL panel to the
PM appear in groups of five ports. Each group of five ports connects to ten-pair,
two directional cables. A single cable sheath has the receive and transmit
paths. The cable routes to the designated PM frame or shelf. Maintain
assignment records of the PM connection.

The PSL panel uses 16 34-pin, panel-mounted connectors to receive cables
from the PM. The PSL panel uses 80 four-pin, bifurcated, female groups for
four-pin male patch cords.

Patch cords
The patch cords have two twisted pairs. The patch cords connect with both
directions of transmission at the same time. A signal indicator change from
transmit pair to receive pair and from receive pair to transmit pair occurs in the
patch cord. Maintain assignment records of the patch cords. The patch cord
plugs are four-pin, polarized connectors. The plugs mate with the female
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NTOX56 (end)

sockets on the NSL and PSL panel jackfields. Select patch cords from the types
and lengths that appear in the following table.

Patch cords

NSL panel PSL panel Part no. range Length range No. types

NTOX56AB NTX056AC A0265763 to 0.15m (6 in.) to 60
A0265822 9.14m (30 ft)

NTOX56AB or NTOX56BC or A0289630 to 0.61m (2 ft) to 11

NTOX56BB NTOX56AC A0269640 9.14m (30 ft)

NTOX56BB NTOX56BC A0289611 to 0.61m (2 ft) to 11
A0289621 9.14m (30 ft)

Equipment dimensions
The SLC frame dimensions are 2134 mm (84 in.) in height, 457 mm (18 in.)
in depth, and 686 mm (27 in.) in width.

The NSL and PSL panel dimensions are 89 mm (3.5 inches) in height, 203 mm
(8 in.) in depth, 660 mm (26 in.) in width, and 4.5 kg (10 Ib) in weight.

Environmental conditions

The NT2X43 performs under limited environmental controls. An example of
this process appears in the following table.

Environmental conditions

Condition Operating range Short-term range

Temperature 10°C to 30°C 5°C to 49°C
50°F to 86°F 41°F to 120.2°

Relative humidity 20% to 55% 20% to 80%

Note: A normal humidity of 80% is expected for an ambient temperature of
21°C (69.8F) maximum. At an ambient temperature 0f@%120.2F), a
normal humidity of 30% maximum is expected.
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NTOXS57

Product description

The MAP terminal provides a man-machine interface (MMI) between
operating company personnel and the DMS-100 Family of Digital Multiplex
Switching (DMS) systems. Use the MAP controls and displays to start the
maintenance, tests, and administration functions.

The MAP terminal has the following primary use functions:

Location

provides a functional configuration for tasks that requires you to sit and
stand

uses a drop surface for the terminal keyboard to promote correct arm and
hand positions. Uses a drop surface to minimize operator fatigue

provides both hands-free and handset operation. Provides automatic
dialing of a maximum of 31 numbers on the Logic telephone set

uses a plug-ended assembly for the MAP terminal to make transfer easy

prints or stores data that appears on the visual display unit (VDU) for
hard-copy and log purposes.

interfaces through the system software to provide screen displays for the
tasks performed from the position

displays general system state until you use programmed function keys to
request additional detailed information

include a jack panel on the position. The panelis for direct access to system
test trunks when you use portable test equipment at the position

provides storage for user documentation

A MAP terminal location is flexible. The MAP terminal location requires
110V (ac) power and telephone (voice and data) interfaces to the DMS system.

Functional description

The MAP terminal is a MMI that has four basic components. The components
include a VDU, a voice communication module, test facilities, and position
furniture. Examples of these components appear in the following figure.
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NTOX57 (continued)

NTOX57 maintenance and administration position
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The VDU is the major MMI to the DMS system. Operator entries to the system
occur through the VDU keyboard. The interface between the VDU and DMS
system occurs through a device controller (DC) and the DMS input/output
controller (10C).

The VDU provides all visual displays, like alarm indications and test results.
The basic maintenance system output consists of a short state display that
describes the alarm conditions in each maintenance subsystem. The system
state display appears in the top three lines of the VDU screen. The first line
contains maintenance subsystem headers. The second line has subsystem state
indications. The third line has alarm state indications. You can operate correct
keys on the MAP keyboard for additional information.

Voice communication module

The voice communication module provides the operator with all standard
telephone links in and out of the office. The type and number of
communication links depends on the office. The Logic series type of terminal
acts as the basis of the communication module. The Logic series type of
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terminal provides handset, headset, or loudspeaking (hands-free) modes of
operation for each line. The Logic telephone set has the following features:

» a Digitone dial

* nine (Logic 10) or 19 (Logic 20) line buttons or optional features buttons
* a hold button

» a headset selector switch

The automatic dial can store a maximum of 31 numbers. Use a single key to
label and dial these numbers.

Test facilities

The voice communication module provides small signal ac access to the test
trunks. Three double jacks provide direct links. These double jacks are
mounted on the side of the table surface. The jacks provide direct links from
the portable test equipment to the test trunks.

Position furniture

The position furniture is a module system that provides 1.8 square m (20
square feet) of table surface. You can position the table surface for use when
you stand or sit. You can subdivide the furniture into three units. These three
units include the corner terminal space, the storage unit, and the counter unit.
The storage unit has drawers and shelves. You can order each unit separately
or together to begin different configurations. You can order separate shelves
for the storage unit.

Open or closed shelves above or below, or above and below, the work surface
provide document storage space. A counter over one work surface provides a
work area for the operator and other personnel that interact with you. The
counter provides additional shelf space. The terminal platform that sits on the
corner table surface minimizes the sliding friction of the terminal. This
position allows you to adjust viewing distance and position easily. Place the
VDU keyboard on a dropped surface. You can remove or adjust the keyboard.
Optional built-in lighting lights the work surface.

Technical data
This section describes the technical requirements for the following features:

* maintenance trunk module (MTM) interface
+ |ocal talk line interface
e« communication lines interface
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NTOX57 (continued)

« DC
e communication module

This following section describes power requirements and required
environmental controls.

Maintenance trunk module interface
The MTM interface includes jack-ended trunks, 101 test lines (toll only), and
communication trunks (toll only). Each position for trunk tests and general
maintenance functions has three jack-ended trunks. For jack-ended trunks, the
jack field on the MAP terminal connects trunks to a four-wire trunk circuit
(NT2X88AA). The NT2X88AA connects through the main distribution frame
(MDF).

The 101 test lines that appear on the Logic telephone set multiply to every
MAP terminal used for trunk tests. These trunk tests use communication trunk
circuits (NT2X67AA). The number of 101 test lines in an office depends on
the needs of the operating company.

The Logic telephone set terminates the communication trunks (toll only) used
for trunk tests at the MAP terminals. Operating company personnel use the
trunks to start calls. Two trunks associate with each MAP terminal used for
trunk test functions.

Local talk line interface

The talk line associated with the telephone jacks on the frame supervisory
panel (FSP) arrives at the MAP terminal. The talk line terminates on the Logic
telephone set.

Communication lines interface

Use A key telephone system to terminate tie lines and normal office telephone
lines at the Logic telephone set.

Device controller

The distance between the DC and the MAP terminal determines the type of
interface between the VDU and the DC. The DC (multiterminal NT1X67AA)
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provides four two-directional interfaces with the following programmable
characteristics:

* For MAP terminals at maximum of 15 m (150 ft.), the system uses a
standard Electronic Industry Association (EIA) RS-232 interface.

* For MAP terminals at a maximum of 360 m (1200 ft.), the system uses a
loop current interface.

* For remote MAP terminals, the distance exceeds 360 m (1200 ft.), the
system can use standard data sets. These data sets operate at 300 b/s or
1200 b/s.

Video display unit
The VDU must have the following characteristics:

* For general maintenance and trunk test functions, the terminal must
operate at a minimum of 1200 b/s. All other positions, like remote, service
analysis, can operate at a minimum of 300 b/s.

» The screen dimensions must be 80 characters by 24 lines.
* The keyboard requirements include the following:

— a basic QWERTY keyboard

— a cursor that operating company personnel can address

— protect and not protected mode or erase from cursor position to the end
of the line

— a keyboard that you can remove
* The communication interface requirements include EIA and current loop.

Recommended features include:

* anumber cluster

» upper and lower case characters

* aslave printer interface with an associated function key

Recommended display highlighting features include:
* inverse video

* multilevel video

* blinking video

* underline
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Voice communication module

The voice communication system of the MAP terminal depends on Logic 10
or Logic 20 key telephone set. Components associated with the Logic
telephone set series include the following:

« QDMSAL Logic Dialler
* QUSIC Logic Hands-Fee Unit
* \Venture 1 Headset or an equivalent headset

Power requirements
The power requirements for the NTOX57 appear in the following table.

Power requirements

Component Requirements

vDU The maximum VDU power drain allowed is 200
watts. When the MAP terminal functions for
general maintenance functions, the MAP terminal
must run on an required ac supply. Each
necessary position requires a DMS inverter
mounted on a frame. The power drain of the MAP
terminal and necessary light must be a minimum
of 200 watts for each inverter.

Voice communication module  The voice communication module requires a
non-essential ac source that uses an NE2012B
transformer or equivalent power supply. The
hands-free unit and the autodial unit use this ac
power.

Light The light features on the MAP terminal must
appear on a necessary ac supply. The light must
appear when that light is the light source in the
work area. The light power requirement is 60
watts.
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Environmental controls

The MAP terminal functions under environmental controls appear in the
following table.

Ambient conditions

Duration Operating range Short-term range

Temperature 10°C to 30°C 5°C to 49°C
(50°F to 86°F) (41°F to 120.2°F)

Relative humidity 20% to 55% 20% to 80%
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Product description

Functions

The NTOX63LA alarm control and display (ACD) panel is a modular, low
power peripheral alarm device. The NTOX63LA is part of the DMS-100
Family Low Power Alarm (LPA) system. The NTOX63LA provides function
switches (for example, audible alarm disable), visual alarm indications, and
the relays to support these alarm functions.

The NTOX63LA replaces the following units: NTOX63AA, NTOX63AC,
NTOX63AD, NTOX63AE, NTOX63AF, and NTOX63KA.

You can combine the NTOX63LA with the following (older alarm system)
products: NTOX63AA, NTOX63AB, NTOX63AC, NTOX63AD, NTOX63AE,
NTOX63AF, and NTOX63KA.

The NTOX63LA panel provides the following functions:
» visual indication of DMS and non-DMS alarm conditions

data loop function control switches

alarm function switches

piezo-electric buzzer for the common audible (CA) alarm

Panel controls and indicators

The NTOX63LA panel contains the following:

» elevenlight emitting diode (LED) alarm indicators for DMS and non-DMS
alarm conditions

» function switches and LED indicators for the following:

— night alarm transfer

— alarm grouping

— alarm transfer
* lamp test, audible alarm reset, and audible alarm disable switches
» data loop function control switches

The following illustration shows a front view of the NTOX63LA alarm control
and display panel.
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LP alarm control and display panel
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Legend: Lamp A =amber
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Functional blocks

This section provides an illustration and descriptions of the main functional
blocks of the NTOX63LA panel.

NTOX63LA functional blocks

Y

Supply Step-down I Alarm Function CA piezo

voltage —— ppg i_nlglijcator switches buzzer
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Inputs/outputs to
alarm circuit packs =
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PUPS

LEDs

The point-of-use power supply (PUPS) converts the alarm battery supply
(ABS) voltage to a filtered 5V supply for the other circuits on the panel. The
5V supply provides the following:

» isolated system grounding (ISG) for the internal logic circuits
* reduced power requirement for the panel
» common panel design for North American and international offices

There are 14 high-brightness LED arrays for visual indication of individual
alarm conditions. There are six other LEDs that indicate operation of the
locking touch pad switches. lllumination of an LED indicates an active circuit
or the existance of an alarm condition.

Piezo buzzer

The piezo buzzer is a standard piezo-electric device that activates to alert
personnel of an alarm condition. The buzzer sounds until one of the following
occurs:

» the alarm condition does not exist

* you operate the alarm reset switch

* you enter the SIL command at the MAP terminal
* you operate the audible alarm disable switch

Function switches

The NTOX63LA contains carbon pad switches for the following functions:

* night alarm transfer

» alarm grouping

» alarm transfer

» data loop control (DLC)
— odd-numbered aisles DLC circuit
— even-numbered aisles DLC circuit
— combination switch (A + B)
— MDF (A) connection DLC circuit
— MDF (B) connection DLC circuit

* lamp test
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A green LED beside each data loop control switch lights when you operate the

audible alarm disable
audible alarm reset

switch.

The audible disable switch deactivates only the CA buzzer on the NTOX63LA.
A red LED beside the switch lights when you operate the switch.

The lamp test switch activates control circuits (OAU cards) and DMS alarm
software to verify that the LEDs and the alarm circuits that light the LEDs

function.

Pin descriptions

The following table contains pin descriptions for the NTOX63LA panel.

Interface connectors (C00/C01) pinouts (Sheet 1 of 2)

Pin
number  Signal label  Description

1

2

10

11

12

13

14

FGND
BR(1)
-48SP
Spare
CA
AAR
BIOC
A+B
AlOC
AR
AT
TTC
PDC

MJIPP

frame ground

battery return (1) / GRD (1)

ABS (SP): -48V or -60V

no connect

common audible alarm (ACD buzzer)
audible alarm reset switch

data loop - even aisles

odd + even data loop combination switch
data loop - odd aisles

alarm transfer signal

alarm transfer LED

night alarm transfer switch

critical power distribution center failure LED

major power plant LED
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Interface connectors (C00/C01) pinouts (Sheet 2 of 2)

rI:LIJ?nber Signal label  Description

15 OAU OAU shelf failure LED

16 MNOS minor other system (non-DMS) LED
17 MNS minor DMS failure LED

18 CRS critical DMS failure LED

19 Spare no connect

20 BR(2) battery return (2)/GRD(2)

21 -48V(2) ABS (2): -48V or -60V

22 -48V/(1) ABS (1): -48V or -60V

23 Spare no connect

24 AD alarm disable signal

25 Spare no connect

26 BMDF data loop - MDF (B)

27 AMDF data loop - MDF (A)

28 RAR alarm transfer switch (TTC chime also rings)
29 TA alarm transfer signal

30 AG alarm grouping switch

31 LT lamp test switch

32 MNPP minor power plant LED

33 CRPP critical power plant LED

34 ABS power distribution center ABS failure LED
35 MJOS major other system (non-DMS) LED
36 MJS major DMS failure LED

37 Spare no connect
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Power requirements

The maximum power requirement for the NTOX63LA is 10.7 watts. The total
power dissipation for the panel is 1.6 watts or 5.44 BTU.

To calculate the maximum cable length for panels multipled on the same link,
use the following equation.

Note: For installations with -48V, the resultant number cannot exceed six.
For installations with -60V, the resultant number cannot exceed 15.

maximum cable length =pkrop" 2/ (AWGRgs X .25A)

where

max
Vbropr

is the maximum voltage drop; 6Vdc (domestic) or 15Vdc (international)

is the resistance; 0.02567 ohms per foot or 0.0842 ohms per meter

The following table lists power requirements for the NTOx63LA.

Item Minimum  Nominal Maximum  Comments

A/B battery feed -42.75V -48.0V -55.8V -48V offices - domestic
A/B battery feed -52.0V -60.0V =72V -60V offices - international
supply noise 500 mV

Supply current 190mA 30mA 250 mA

Panel operation 36V dc 75V dc

Panel current draw 80mA 2515mA at5v dc

A resettable fuse will open if there is an electrical short circuit. To restore
operation to the panel, disconnect the COO cable for 30 seconds. If the panel
does not return to service, contact your next level of support.
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Product description

The NTOX63LB alarm display (AD) panel is a modular, low power peripheral
alarm device. The NTOX63LB is part of the DMS-100 Family Low Power
Alarm (LPA) system. The NTOX63LB provides an audible alarm reset switch,
visual alarm indications, and the relays to support these alarm functions.

The NTOX63LB replaces the NTOX63AB AD panel. You can combine the
NTOX63LB with the following (older alarm system) products: NTOX63AA,
NTOX63AB, NTOX63AC, NTOX63AD, NTOX63AE, NTOX63AF, and
NTOX63KA.

Functions
The NTOX63LB panel provides the following functions:

* visual indication of DMS and non-DMS alarm conditions
» data loop function control switches
e audible alarm reset

Panel controls and indicators
The NTOX63LB panel contains the following:

» elevenlightemitting diode (LED) alarm indicators for DMS and non-DMS
alarm conditions

* LED indicators for the following:
— night alarm transfer
— alarm grouping
— alarm transfer

* audible alarm reset switch

The following illustration shows a front view of the NTOX63LB alarm display
panel.
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LP alarm display panel
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Functional blocks

This section provides an illustration and descriptions of the main functional
blocks of the NTOX63LB panel.

NTOX63LB functional blocks
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PUPS

LEDs

The point-of-use power supply (PUPS) converts the alarm battery supply
(ABS) voltage to a filtered 5V supply for the other circuits on the panel. The
5V supply provides the following:

» isolated system grounding (ISG) for the internal logic circuits
* reduced power requirement for the panel
» common panel design for North American and international offices

There are 14 high-brightness LED arrays for visual indication of individual
alarm conditions. lllumination of an LED indicates an active circuit or the
existance of an alarm condition.

Piezo buzzer

The piezo buzzer and the related AD switch circuit are present on the
NTOX63LB, but are not used.

Function switches

The NTOX63LB contains a carbon pad switch for the audible alarm reset
function.

Pin descriptions

The following table contains pin descriptions for the NTOX63LB panel.

Interface connectors (C00/C01) pinouts (Sheet 1 of 3)

rF:lIJr;nber Signal label  Description

1 FGND frame ground

2 BR(1) battery return (1) / GRD (1)

3 -48SP ABS (SP): -48V or -60V

4 Spare no connect

5 CA common audible alarm (ACD buzzer)

6 AAR audible alarm reset switch

7 BIOC data loop - even aisles

8 A+B odd + even data loop combination switch
9 AIOC data loop - odd aisles
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Interface connectors (C00/C01) pinouts (Sheet 2 of 3)

rI:lIJr;nber Signal label  Description

10 AR alarm transfer signal

11 AT alarm transfer LED

12 TTC night alarm transfer switch

13 PDC critical power distribution center failure LED
14 MJIPP major power plant LED

15 OAU OAU shelf failure LED

16 MNOS minor other system (non-DMS) LED
17 MNS minor DMS failure LED

18 CRS critical DMS failure LED

19 Spare no connect

20 BR(2) battery return (2)/GRD(2)

21 -48V(2) ABS (2): -48V or -60V

22 -48V(1) ABS (1): -48V or -60V

23 Spare no connect

24 AD alarm disable signal

25 Spare no connect

26 BMDF data loop - MDF (B)

27 AMDF data loop - MDF (A)

28 RAR alarm transfer switch (TTC chime also rings)
29 TA alarm transfer signal

30 AG alarm grouping switch

31 LT lamp test switch

32 MNPP minor power plant LED

33 CRPP critical power plant LED
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Interface connectors (C00/C01) pinouts (Sheet 3 of 3)

rI:lIJr;nber Signal label  Description

34 ABS power distribution center ABS failure LED
35 MJOS major other system (non-DMS) LED

36 MJS major DMS failure LED

37 Spare no connect

Power requirements

(Sheet 1 of 2)

The maximum power requirement for the is 10.7 watts. The total power
dissipation for the panel is 1.6 watts or 5.44 BTU.

To calculate the maximum cable length for panels multipled on the same link,
use the following equation.

Note: For installations with -48V, the resultant number cannot exceed six.
For installations with -60V, the resultant number cannot exceed 15.

maximum cable length =pkop" >/ (AWGRgs X .25A)

where

max
Vbropr

is the maximum voltage drop; 6Vdc (domestic) or 15Vdc(international)

AWGREes
is the resistance; 0.02567 ohms per foot or 0.0842o0hms per meter

The following table lists power requirements for the NTOX63LB.

Item Minimum  Nominal Maximum  Comments

A/B battery feed -42.75V -48.0V -55.8V -48V offices - domestic
A/B battery feed -52.0vV -60.0V =72V -60V offices - international
supply noise 500 mV

Supply current 190mA 30mA 250 mA
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(Sheet 2 of 2)

Item Minimum Nominal Maximum  Comments
Panel operation 36V dc 75V dc
Panel current draw 80mA 2515mA at5Vv dc

A resettable fuse will open if there is an electrical short circuit. To restore
operation to the panel, disconnect the COO cable for 30 seconds. If the panel
does not return to service, contact your next level of support.
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Product description

Functions

The NTOX63MA central alarm display (CAD) panel is a modular, low power
peripheral alarm device. The NTOX63MA is part of the DMS-100 Family Low
Power Alarm (LPA) system. The NTOX63MA provides function switches (for
example, night alarm transfer switch), visual alarm indications, and the relays
to support these alarm functions.

The NTOX63MA replaces the NTOX64AA and NTOX64AB exit alarm panels,
and the NT5X72AA and NT5X72AB central alarm panels. The fuse alarm
function on the NT5X72AA is not included because the NTOX63MA has a
resettable fuse device to protect its circuits from overloads. However, a relay
circuit such as the signal FA-ALM alarm is included. This relay circuit can be
datafilled as an SD point to indicate if the panel fails. If this alarm is used,
Nortel Networks recommends to datafill the alarm as a minor other system
type alarm.

You can combine the NTOX63MA with the following (older alarm system)
products: NTOX64AA, NTOX64AB, NTRX64AA, NT5X72AA, and
NT5X72AB.

The NTOX63MA CAD panel provides the following functions:

» routes alarm signals from customer-configured cross-connected locations
to one of 15 LED alarm indicators

» silences the audible alarm piezo buzzer or disables the buzzer on the panel
(on NT5X72AA/AB)

» visually indicates audible alarm deactivation
» visually indicates trunk test center (TTC) and power plant alarm conditions

* activates or deactivates the night alarm transfer (NAT) and alarm grouping
(AG) functions

» visually indicates activation of night alarm transfer and alarm grouping
functions
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NTOX63MA (continued)

Panel controls and indicators
The NTOX63MA contains the following:

» fifteen light emitting diode (LED) alarm indicators for separate floors or
areas

» LED indicators for the following:
— night alarm transfer
— alarm grouping
— TTC alarm
— power plant alarm
* night alarm transfer and alarm grouping function switches

» alarmrelease (AR) and audible alarm disable (AAD) switches for the piezo
buzzer on the panel

» separate power supply paths for the floor or area alarm indication LEDs
numbered 1 through 12

The following illustration shows a front view of the NTOX63MA CAD panel.

NTOX63MA central alarm display panel

;
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Transfer
2 7 12
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Grouping
3 8 13 Test Audible
Y Y Y Trunk & Alarm
Center Disable
Y 4 Y ° Y 14 Power D Alarm
Plant Release
v |2 \ 10 v | ¥ CAD Panel

k NTOX63MA Rel E_)

Legend: LampR =red
Lamp Y = yellow

Functional blocks

This section provides an illustration and descriptions of the main functional
blocks of the NTOX63MA CAD panel.
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NTOX63MA functional blocks

Floor Alarms signals

TTC and power plant alarm grounds
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NAT and I
AG - & Circuit outputs
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PUPS
The point-of-use power supply (PUPS) on the NTOX63MA is the same as the
PUPS for the NTOX63LA alarm control and display (ACD) and NTOX63LB
alarm display (AD) panels. The PUPS converts the alarm battery supply (ABS)
voltage to a filtered 5V supply. The 5V supply provides the following:
» isolated system grounding (ISG) for the internal logic circuits
* reduced power requirement for the panel
» common panel design for North American and international offices
LEDs

The panel has 19 high brightness LED arrays. lllumination of an LED
indicates an active circuit or the existance of an alarm condition.

Piezo buzzer

The piezo buzzer is a standard piezo-electric device that activates to indicate
an alarm condition. The buzzer sounds until one of the following ocurs:

» the alarm condition does not exist

* you operate the alarm reset switch

* you enter the SIL command at the MAP terminal
* you operate the audible alarm disable switch
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FPGA

The field programmable gate array (FPGA) contains the control circuits to
activate the piezo buzzer (continuous audible alarm indication). On power up,

the

firmware downloads automatically from a serial programmable read-only

memory (SPROM) device. The FPGA requires a 4-kHz clock signal.

Function switches
The NTOX63MA contains carbon pad switches for the following functions:

Pin descriptions

night alarm transfer
alarm grouping
audible alarm disable
audible alarm reset

The following table contains pin descriptions for the NTOX63MA CAD panel.

Interface connectors (C00/C01) pinouts (Sheet 1 of 2)

rF:LIJr:‘nber Signal label  Description

1 FGND frame ground

2 -48V -VSP source power

3 BR battery return

4 AG alarm grouping signal

5 EP-PWR exit panel - power plant

6 EPGDF15 exit panel - battery return for Zone 15
7 EPGDF13 exit panel - battery return for Zone 13
8 EPGDF12 exit panel - battery return for Zone 12
9 EPGDF11 exit panel - battery return for Zone 11
10 EPGDF10 exit panel - battery return for Zone 10
11 EPGDF9 exit panel - battery return for Zone 9
12 EPGDF8 exit panel - battery return for Zone 8
13 EPGDF7 exit panel - battery return for Zone 7
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Interface connectors (C00/C01) pinouts (Sheet 2 of 2)

rI:LIJ?nber Signal label  Description

14 EPGDF6 exit panel - battery return for Zone 6
15 EPGDF5 exit panel - battery return for Zone 5
16 EPGDF4 exit panel - battery return for Zone 4
17 EPGDF3 exit panel - battery return for Zone 3
18 EPGDF2 exit panel - battery return for Zone 2
19 EPGDF1 exit panel - battery return for Zone 1
20 BR battery return

21 -48V -VSP source power

22 FA-ALM panel failure alarm

23 TTC night alarm transfer signal

24 EP-TTP exit panel - trunk test center

25 EPGDF14 exit panel - battery return for Zone 14
26 EP48F12 exit panel - -VSP path for Zone 12
27 EP48F11 exit panel - -VSP path for Zone 11
28 EP48F10 exit panel - -VSP path for Zone 10
29 EP48F9 exit panel - -VSP path for Zone 9
30 EP48F8 exit panel - -VSP path for Zone 8
31 EP48F7 exit panel - -VSP path for Zone 7
32 EP48F6 exit panel - -VSP path for Zone 6
33 EP48F5 exit panel - -VSP path for Zone 5
34 EP48F4 exit panel - -VSP path for Zone 4
35 EP48F3 exit panel - -VSP path for Zone 3
36 EP48F2 exit panel - -VSP path for Zone 2
37 EP48F1 exit panel - -VSP path for Zone 1
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NTOX63MA (end)

Power requirements

The maximum power requirement for the NTOX63MA is 2 watts. The total
power dissipation for the panel is 0.5 watts or 1.7 BTU.

The following table lists power requirements for the NTOX63MA.

Item Minimum  Nominal Maximum  Comments

A/B battery feed -42.8V -48.0V -55.8V -48V offices

A/B battery feed -52.0vV -60.0V =72V -60V offices

Alarm signal inputs -42.8V dc 72V dc

supply noise 200 mV each circuit at 5 mA
Supply current 90 mA 380 mA
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NTOX63MB

Product description

The NTOX63MB audible alarm cutoff (ACO) panel is a modular, low power
peripheral alarm device. The NTOX63MB is part of the DMS-100 Family Low
Power Alarm (LPA) system. The NTOX63MB provides the capability to
disable or open the path between the alarm control circuits and the audible
panels connected to the NTOX63MB.

The NTOX63MB ACO panel replaces and is backwards compatible with the
NT5X86AA, NT5X86AB, and NT5X86AD ACO panels.

Functions
The NTOX63MB provides the following:

» three circuits with four signal paths each, to replace the NT5X86 (older
alarm system) panel that has six circuits with two signal paths each

 visual indication when the normally-closed alarm disable (audibles cutoff)
circuit activates

* operation in -48V and -60V offices

Panel controls and indicators
The NTOX63MB contains the following:

» three touch pad activation switches that control disconnect circuits for
audible panels

* light emitting diode (LED) activation indicators for the three audibles
cutoff switches

The following illustration shows a front view of the NTOX63MB ACO panel.
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NTOX63MB (continued)

NTOX63MB alarm cutoff panel

4 )

Alarm Cut-Off Circuit

ACO Panel

k NTOX63MB Rel 9

Legend: LampY =yellow

Functional blocks

This section provides an illustration and descriptions of the main functional
blocks of the NTOX63MB.

NTOX63MB functional blocks

PUPS Relay ACO
Power —= —™ drivers switches
I
I
ACOS > Relay LEDs (3)
) - paths
PUPS

The point-of-use power supply (PUPS) on the NTOX63MB is the same as the
PUPS for the NTOX63LA alarm control and display (ACD) and NTOX63LB
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NTOX63MB (continued)

alarm display (AD) panels. The PUPS converts the alarm battery supply (ABS)
voltage to a filtered 5V supply. The 5V supply provides the following:

* isolated system grounding (ISG) for the internal logic circuits
* reduced power requirement for the panel
» common panel design for North American and international offices

LEDs
The panel has three high brightness LED arrays. lllumination of an LED
indicates an active circuit.

Function switches

The NTOX63MB contains three carbon pad switches. You can use these
switches to activate or deactive the connected alarm cutoff relays.

Pin descriptions

The following tables contains pin descriptions for the NTOX63MB ACO
panel.

Interface connectors (C00/C01) pinouts (Sheet 1 of 3)

rI?llJr:nber Signal label  Description

1 FGND frame ground

2 BR battery return (signal GND)
3 -VSP power (-36V to -72V)

4 FA-ALM panel failure alarm

5 spare no connect

6 AB3-IN alarm batery input - circuit 3
7 MN3-IN minor alarm input - circuit 3
8 MJ3-IN major alarm input - circuit 3
9 CR3-IN critical alarm input - circuit 3
10 spare no connect

11 AB2-IN alarm battery input - circuit 2
12 MNZ2-IN minor alarm input - circuit 2
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NTOX63MB (continued)

Interface connectors (C00/C01) pinouts (Sheet 2 of 3)

rI:lIJr;nber Signal label  Description

13 MJ2-IN major alarm input - circuit 2
14 CR2-IN critical alarm input - circuit 2
15 spare no connect

16 AB1-IN alarm battery input - circuit 1
17 MN1-IN minor alarm input - circuit 1
18 MJ1-IN major alarm input - circuit 1
19 CR1-IN critical alarm input - circuit 1
20 BR battery return (signal GND)
21 -VSP power (-36V to -72V)

22 Spare no connect

23 spare no connect

24 AB3-OUT alarm battery output - circuit 3
25 MN3-OUT minor alarm output - circuit 3
26 MJ3-OUT major alarm output - circuit 3
27 CR3-OUT critical alarm output - circuit 3
28 Spare no connect

29 AB2-OUT alarm battery output - circuit 2
30 MN2-OUT minor alarm output - circuit 2
31 MJ2-OUT major alarm output - circuit 2
32 CR2-OUT critical alarm output - circuit 2
33 spare no connect

34 AB1-OUT alarm battery output - circuit 1
35 MN1-OUT minor alarm output - circuit 1
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NTOX63MB (continued)

Interface connectors (C00/C01) pinouts (Sheet 3 of 3)

Pin

number  Signal label  Description

36 MJ1-OUT major alarm output - circuit 1
37 CR1-OUT critical alarm output - circuit 1

PCBA to facia connections

rI?LIJr:nber Signal label  Description

1 +5V common anode supply voltage
2 spare no connect

3 ACO-1L LED indicator -circuit 1
4 ACO-1S function switch -circuit 1
5 spare no connect

6 ACO-2L LED indicator -circuit 2
7 ACO-2S function switch -circuit 2
8 spare no connect

9 ACO-3L LED indicator -circuit 3
10 ACO-3S function switch -circuit 3
11 Sspare no connect

12 Spare no connect

Power requirements

The maximum power requirement for the NTOX63MB is 2 watts. The total
power dissipation for the panel is 0.5 watts or 1.7 BTU.
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NTOX63MB (end)

The following table lists power requirements for the NTOX63MB.

ltem Minimum  Nominal Maximum  Comments

A/B battery feed -43.8V -48.0V -55.8v -48V offices

A/B battery feed -52.0vV -60.0V -T2V -60V offices

panel operation - 36.0vdc -72V dc

supply noise 200 mV each circuit at 5 mA
Supply current 30 mA 50 mA 90 mA
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NTOX66CA

Product description

The NTOX66CA audible alarms panel (AAP) is a modular, low power
peripheral alarm device. The NTOX66CA is part of the DMS-100 Family Low
Power Alarm (LPA) system. The NTOX66CA generates all audible alarm
indications required by the DMS office except for the 2900-Hz buzzer, which
the NTOX63 panel generates.

The NTOX66CA replaces the following units: NTOX61AA, NTOX61AB,
NTOX61AC, NTOX66AA, NTOX66AB, NTOX66BA, and NTOX66KA.

You can combine the NTOX66CA with any of the (older) alarm system units
listed in the previous paragraph with the same office configuration. However,
the NTOX66CA input signals must be driven from separate SD points. If the
NTOX66CA input signals are combined on the same SD points, the large
inductive voltages of the older mechanical units will damage the NTOX66CA
panel.

Functions
The NTOX66CA panel provides the following audible alarms:

» critical bell (CR-AUDIO)

* major chime (MJ-AUDIO)

» alarm battery ringer (AB-AUDIO)

* minor alarm ringer (MA-AUDIO)

» trunk test center (TTC) chime, two modes (TTC-AUDIO)

DMS-100 Family Hardware Description Manual Volume 1 of 5 2001Q1



1-138 NTOXnnaa

NTOX66CA (continued)

You use the NTOX66CA panel in one of the following modes:
* unique audibles alarms, mode 1 generates:
— CR-AUDIO
— MJ-AUDIO
— AB-AUDIO
— MA-AUDIO for TTC-AUDIO also
* unique chime audible alarm, mode 2 generates:
— TTC-AUDIO
— CR-AUDIO
— MJ-AUDIO
— AB-AUDIO
— MA-AUDIO

Components
The NTOX66CA panel contains the following:

* mid-range 8-ohm speaker

» digital circuits that allow the unit to provide the following:
— unique tones
— trunk test center (TTC) chimes

* atoggle switch at the bottom of the panel housing to move between modes
land 2

Functional blocks

This section provides an illustration and descriptions of the main functional
blocks of the NTOX66CA panel.
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NTOX66CA (continued)

NTOX66CA functional blocks

GND SPGND
+15V ‘ L
sy | Pups| Y] pups
| | --48VSP
MJ-AUDIO CR-AUDIO AB-AUDIO MA-AUDIO TTC-AUDIO FRMGND

SV

ISD1 ISD2 ISD3 ISD4 ISD5
oo v L
—
The TTC-AUDIO functional block includes a two-position switch for manual
selection of ringer or chime sounds.
PUPS

One point-of-use power supply (PUPS) provides the +5V source to power ISD

(

information storage device) generators. The other PUPS provides the +15V

and -15V sources for the power amplifier.

Sound generators
The ISD generators produce the following distinct alarm indications (sounds):

critical bell (260-Hz chime struck at 60 IPM)

major chime (450-Hz chime struck at 200 IPM)

alarm battery ringer (1000-Hz tone modulated by 20-Hz)

minor alarm ringer (800-Hz tone modulated by 20-Hz)

trunk test center (TTC) chime (600-Hz chime struck at 120 IPM)
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NTOX66CA (continued)

Pin descriptions

The following table contains pin descriptions for the NTOX66CA panel. All
connections are dc signals and all signals are analog.

Interface connectors (C01/C02) pin descriptions

rI:lIJr;nber Signal label Description

1 -48VSP/-60VSP Office battery voltage, unfiltered

2 SPGND office battery return, unfiltered

3 MJ-AUDIO major audio: SPGND = on, floating = off

4 MA-AUDIO minor alarm audio: SPGND = on, floating = off
5 TTC-AUDIO TTC audio: SPGND = on, floating = off

6 AB-AUDIO alarm battery audio: SPGND = on, floating = off
7 CR-AUDIO critical audio: SPGND = on, floating = off

8 FRMGND frame ground

Audible output characteristics
The following table lists the audible output characteristics of the NTOX66CA.

Minimum Nominal Maximum

Source (dBp) (dBp) (dBp) Comments

MJ-AUDIO 75 80 85 Mode 1

CR-AUDIO 75 80 85 Mode 1

AB-AUDIO 75 80 85 Mode 1

MA-AUDIO 75 80 85 Mode 1

TTC-AUDIO 75 80 85 Mode 2 (chime sound)
TTC-AUDIO 75 80 85 Mode 2 (ringer sound)

Power requirements

The maximum power dissipation for the panel is 50 watts or 170 BTU. This
occurs when you use it as a unigue audibles alarm panel (mode 1) and all four
alarm indications sound.
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NTOX66CA (end)

The following table lists power requirements for the NTOX66CA.

ltem Minimum  Nominal Maximum  Comments

Battery voltage -42.8V -48.0V -55.8v -48V offices

battery voltage -52.0vV -60.0V -T2V -60V offices

Supply current 0.7A 1.1A 1.4A mode 1, four sounds
generated
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NTOX70AC

Product description

The trunk module (TM) processor card (NTOX70AC) controls or performs the
operations on a trunk module shelf. The TM processor card contains a
microprocessor driven by read only memory (ROM) firmware and two random
access memory (RAM) devices. One RAM stores program information and the
second RAM stores operational information. Operational information includes
connection information for pulse code modulation (PCM) channel-to-trunk
assignments. The second RAM includes circuits that generate the clock signal,
check parity and perform synchronization.

The only difference between the NTOX70AC and the NTOX70AA is that the
dynamic memory has been increased from 16 kbyte to 32 kbyte.

Location

The NTOX70AC is in one card position in a trunk module (TM) or a
maintenance trunk module (MTM).

Functional description
The NTOX70AC performs the following functions:

* intelligent buffer for commands and control data for the TM and MTM
* input output (1/O) ports for internal and external use (external through a
test card)

Functional blocks
The NTOX70AC contains the following functional blocks:

» central processing unit (CPU)

« EPROM

* dynamic random access memory (DRAM)
» two port buffer RAM

» first-in, first-out (FIFO) interrupt stack

» control logic

The relationship between the blocks appear in the next figure.
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NTOX70AC (continued)

NTOX70AC functional blocks

Interrupt CPU I/O Control
— 8085A E—
_>
FIFO Bus Buffers Timing &
— Control

Data A A Address ¢

Dynamic RAM
L
¢
EPROM
L
¢
vy v
Clock MUX Address Two Port RAM
—>
-
Data
RSTC |:|:,T DataT Address
RSTB ISTC
Interrupt
CPU
The CPU contains an 8-bit 8085 microprocessor that operates at a frequency
of 5.12 MHz.
EPROM

The erasable, programmable read only memory (EPROM) has 4 kbyte of
firmware memory.
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NTOX70AC (end)

DRAM

The program space for the processor contains nine of dynamic random-access
memory (DRAM) devices, each with 32 kbyte of memory.

Two port RAM

A 1 kbyte two port memory between the NTOX70AC and the other TM and
MTM cards is provided by static RAM, multiplexers and bus buffers.

First-in first-out interrupt stack

Two TTL 16 kbyte-by-4-bit FIFO's provide a FIFO stack for interrupts. The
output ready line of the FIFO activates the interrupt line of the CPU, and also
loads the interrupt vector to the CPU.

Dynamic memory parity

Parity is provided to detect single bit errors in the DRAM. A read parity error
is latched in Flip-Flop, and causes a TRAP interrupt of the CPU.

I/O port support

Support for off card I/O ports is provided via /0 maps, CPU address and data
buss.

Technical data
Power requirements
The NTOX70AC uses5V and+12V supply voltages.
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NTOX71CA

Product Description

The NTOX71CA front and rear door kit operates on the NTOX25AA and AH
frames. The front and rear doors are the primary parts of the kit.

Note: Install the other two kits NTOX73AK (End panel frame kit) and
NTOX73AJ (End guard frame kit), with the NTOX71CA.

Each door has a hollow area to accept labels for the frame. Shelf labels are
available on the inside of the front door. Doors have a ground cable connection
and a door restraint strap. The strap does not allow the door to open more than
135 degrees.

Note: A 7 ft. frame with the NTOX71CA installed is 23.6 in. (600 mm)
from front to rear. The NTOX71CA adds 2.8 in. (71 mm) to the front and
rear of the frame.

This information allows access to a line card in the right drawer of a line shelf.
From one vertical edge, you can hinge the front doors. To access this drawer,
use a hinge to open the right front door and the left front door of the opposite
frame. Place a hinge at the center of the frame. To access items other than the
right line drawer, use hinge points. Place hinge points at the outside edge of the
frame to open doors.

Note: Each kit has a common front door.

The front doors at the height of the line concentrating equipment (LCE)
shelves allow for air ventilation. Air ventilation occurs at the height of the
cooling unit for frames with cooling units.

Use single hinged doors at the rear of the frame. The doors open at the height
of the LCE shelf baffle inlets/outlets.

Note: Each kit has one common rear door.

Adapters are available to attach the doors to the frames. The adapters use
current features on the frame for location and attachment.

The front toe adapter has a 3 in. (76 mm) high by 4 in. (101.6 mm) deep toe
hollow area from the door face. This deep toe hollow area aligns with
cabinetized type switches. This hollow area allows the frame to stand on a
single row of tiles in raised floor applications.
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NTOX71CA (continued)

The bottom rear adapter has a large opening at the bottom. To access this
opening, remove a knockout to increase the cable volume. You can run the
cable volume from the frame to the under-floor area.

The top adapters have hinge tabs and a latch in the adapter. Vents in the top of
the adapter allow cool air to flow in and out of the enclosure. The top adapters
features allow you to mount the alarm lamp with the attached wires to the
frame supervisory panel (FSP).

Parts
The NTOX71CA has of the following parts:

The NTOX71CA is one kit of three kits. You need all three kits to assemble the
door, end panel, and end guard packaging on the NTOX25AA or AH frames.
The NTOX71CA has front doors, rear doors, and all the necessary mounting
hardware. Refer to table NTOX71CA front and rear door kit for additional
information on the parts.

Design
The main parts of the NTOX71CA kit appear in the following table. The design
of the NTOX71CA front and rear door kit appears in the following table.

NTOX71CA front and rear door kit (Sheet 1 of 2)

Quantity PEC CPC Description

2 NTOX7527 B0242612 Door assembly,
front, gray

1 NTO0X7528 B0242613 Door assembly,
left rear, gray

1 NTOX7529 B0242614 Door assembly,
right rear, gray

1 NTOX7530 B0242615 Adapter
assembly, top
front

1 P0809506 Adapter, top rear

2 P0808852 Adapter, bottom

14 P0O97F812 Screw, .213-24 x

.375 STL 289F
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NTOX71CA (continued)

NTOX71CA front and rear door kit (Sheet 2 of 2)

Quantity PEC CPC Description
4 A0382381 Connector
terminal lug

disconnect, bent

4 P0127312 Screw, machine

2 P0559409 Screw, tapping

2 P0725885 Pin, Cotter,
extended prong,
125

1 P0809234 Cover, lamp, back

8 P0613379 Screw, Taptite,

5/16-18 x 1/2
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NTOX71CA (continued)

Normal front view of NTOX71CA door kit

-

Frame fail
light

—— Grille opening

- CGrille opening

Key lock, slide
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|
‘ handle
Latch cover

L

-— Latch

—=— Grille opening

—=— Crille opening

Note: This diagram is not drawn to scale
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NTOX71CA (end)

Normal rear view of NTOX71CA door kit

~— Grille opening
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H Key lock, slide
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/ Latch cover
Latch

~=— Grille opening

~=— Grille opening

~— Grille opening

Note: This diagram is not drawn to scale
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NTOX73AJ

Product Description

Parts

Design

Use the NTOX73AJ End guard frame kit on the NTOX25AA or AH frames.

Note: Install other kits NTOX71CA (Front and rear door kit) and
NTOX73AK (End panel frame kit) with the NTOX73AK.

End guards cover the area from the top of the frame to approximately 3 in. (76
mm) above the floor. The 3 in. space above the floor applies to equipment that
is 24 in. (609.6 mm) deep. This space allows the removal of floor tiles in raised
floor applications. End guards for positions immediately to the right of an line
concentrating equipment (LCE) allow card line access. These End guards
swing away for line card access.

The NTOX73AJ has the following parts:

The NTOX73AJ is one kit of three kits. You need these kits to assemble the
door, end panel, and end guard packaging on the NTOX25AA or AH frames.
The NTOX73AJ has an end guard and all the necessary hardware for mounting.
Refer to Table NTOX73AJ End panel frame kit for additional information of
the parts.

The following table describes the main components of the NTOX73AJ kit. The
design of the NTOX73AJ appears in the figure that follows this table. Use the
End guard frame kit on a normal NTOX25AA or AH frame.

The NTOX73AJ End guard frame kit includes the NT1X69AB End guard
assembly. This assembly provides an end aisle lamp and spare fuse holder.

NTOX73AJ End guard frame kit (Sheet 1 of 2)

Quantity PEC CPC Description

1 P0808765 Bottom adapter
assembly

1 P0808766 End guard, 24 in.
assembly

1 NTOX7124 B0242603 Ground cable

2 P0423633 Washer, lock, ext.
tooth .168 x.381 x
.023
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NTOX73AJ (continued)

NTOX73AJ End guard frame kit (Sheet 2 of 2)

Quantity PEC CPC Description

2 P0627369 Nut & washer,
Hex assembly

1 A0326703 Connector
terminal lug
disconnect, bent

4 P0O97F813 Screw, .216-24 x
.500 STL 289F

1 P0809510 Bracket, mounting

1 A0634737 Latch,
slam-action,
floating keeper

2 P0661457 Screw, Hex
washer head

1 P0725885 Pin, Cotter,
extended prong,
.125 diameter

4 P0125952 Nut, 289A finish,
.138-32

1 P0808853 Strap, door
restraint

1 P0808764 Adapter
assembly, top

6 P0O97F812 Screw, .216-24 x

.375 STL 289F
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NTOX73AJ (end)

Typical diagonal view of NTOX73AJ end guard kit (installed)
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Note: This diagram is not drawn to scale
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NTOX73AK

Product Description

Parts

Design

Use the NTOX73AK End panel frame kit on the NTOX25AA or AH frames.
Most of this kit is blank end panels.

Note: Install other kits NTOX71CA (Front and rear door kit) and
NTOX73AJ (End guard frame kit) with the NTOX73AK.

End panels for positions immediately to the right of a line concentrating
equipment (LCE) frame are designed for line card access. These panels swing
out of the way for line card access.

The NTOX73AK has the following parts:

The NTOX73AK is one kit of a total of three kits. You must have these kits to
assemble the door, end panel, and end guard packaging on the NTOX25AA or
AH frames. The NTOX73AK has an end panel and all the hardware that you
need for mounting. Refer to table NTOX73AK End panel frame kit for a
detailed description of the parts.

The following table describes the main components that comprise the
NTOX73AK kit. The figure that follows this table shows the design of the
NTOX73AK End panel frame kit. This design is for a normal NTOX25AA or
AH frame.

The NTOX73AK End panel frame kit is a blank panel. This kit does notinclude
the NT1X69AB End guard assembly.

NTOX73AK End panel frame kit (Sheet 1 of 2)

Quantity PEC CPC Description

1 P0808765 Bottom adapter
assembly

1 P0808767 End panel, 24-in.
assembly

1 NTOX7124 B0242603 Ground cable

2 P0423633 Washer, lock, ext.
tooth .168 x.381 x
.023
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NTOX73AK (continued)

NTOX73AK End panel frame kit (Sheet 2 of 2)

Quantity PEC CPC Description

2 P0627369 Nut & washer,
Hex assembly

1 A0326703 Connector
terminal lug
disconnect, bent

10 P0O97F812 Screw, .216-24 x
.375 STL 289F

1 P0809510 Bracket, mounting

1 A0634737 Latch,
slam-action,
floating keeper

2 P0661457 Screw, Hex
washer head

1 P0725885 Pin, Cotter,
extended prong,
.125 diameter

4 P0125952 Nut, 289A finish,
.138-32

1 P0808853 Strap, door
restraint

1 P0808764 Adapter

assembly, top
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NTOX73AK (end)

Typical diagonal view of NTOX73AK end panel kit (installed)
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Note: This diagram is not drawn to scale
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NTOX82AB

Product Description

Parts

The NTOX82AB frame supervisory panel (FSP) contains power control and
alarm circuits. The power control and alarm circuits provide interface between
the following parts of the DMS-100 group digital switching system:

» the power distribution center (PDC)

» the peripheral module (PM) frame

The FSP uses circuit breakers (CB) to protect the power control circuits. The
FSP uses fuses to protect the alarm circuits.

The FSP contains three different types of circuit packs (CP):

» the NTOX91AA converter drive and alarm

» the NTOX91AB converter drive

* the NTOX91AD converter drive

The FSP uses the NTOX91AA converter drive to monitor all CB and fuse
alarms.

The NTOX82AB has the following parts:

CP feed selection

Selection of the -48V power feeds to CPs 18, 51 and 65 the NTOX82AA FSP
occurs in same method as the NTOX82AA. Selection of the link identification
(A through F) is done in the same method. The same limits apply to power

feeds to the following:

* maintenance trunk modules (MTM)

» office alarm units (OAU)

» digital carrier modules (DCM)

» talk battery supplies to trunk modules (TM)

Front panel controls and indicators

Circuit breakers 1 to 5 are manually operated from the front panel. The
associated converter fail light-emitting diode (LED) indicator is below the CB
that feeds the converter. If converters fail, a signal on the associated converter
fail lead causes the LED to activate.

The fuses have a mechanical indicator that appears from the front of the panel
when a guard has operated. Fuse positions 4 through 8, and 14 through 16 are
not connected.
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NTOX82AB (continued)

Converter drive and alarm

The FSP uses the converter drive and alarm to monitor all CBs. The FSP uses
the converter drive and alarm to monitor fuse alarms. The CP has two parts: a
converter drive and an alarm. The converter drive part of the CP contains two
power control circuits. One of the power control circuits provides power
control through CB 5 to CP 04 of the PM frame. At the same time, the other
power control circuit is not in use. The NTOX91AA converter drive and alarm
power-up sequence is the same as the NTOX91AD converter drive.

The alarm part of the CP receives input from the guard contacts of the CBs 1
through 5. The alarm part of the CP receives input from the fuses (1, 2, 3, 5,
and 9 through 13).

Converter drives

Design

The FSP uses one of each type of the converter drives that provide power
control and protection. The converter drives provide control and protection to
shelves 18, 32, 51, and 65 of the PM frame through CB 1 through CB 4. Refer
to the figure titled "NTOX82AB parts." Each converter drive provides two
power control circuits.

The fuses have a mechanical indicator that appears from the front of the panel

when a guard has operated. Fuse positions 4 through 8, and 14 through 16 are
not connected.

The design of the FSP appears in the following figure.
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NTOX82AB (end)

NTOX82AB parts
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NTOX84AA

Product Description

Parts

Design

Use the NTOX84AA cage filler panel assembly to fill empty shelf positions in
the NT8X01BB outside plant module (OPM) frame. Perform this action to
satisfy forced air cooling requirements.

You can use the cage filler panel assembly in the NT9X05AB enhanced

network (ENET) cabinet. The ENET cabinet houses a maximum of four ENET
shelves, a frame supervisory panel, and a cooling unit.

The cage filler panel assembly is available in a brown finish. There are no
attachments or components for the cage filler panel assembly.

The design of the cage filler panel assembly appears in the following figure.
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NTOX84AA (end)

NTOX84AA parts
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NTOX87AA

Product description

Parts

The NTOX87AA dc-to-ac inverter module supplies 117-V, 60-MHz ac to
auxiliary devices. These auxiliary devices are associated with the DMS-100
Family of digital switching systems. The switching systems include
teleprinters, cooling fans, and MAP terminals.

Input voltage to the NTOX87AA is a small -48V dc. The system supplies this
input voltage through the power distribution center (PDC). When the PDC
supplies -48V (small) and battery return (BR) to the inverter input, the control
section of the inverter activates. When the main input circuit breaker (CBI) is
set to ON, the switching inverter operates after 1 s. This delay makes sure that
control circuits operate correctly. This action must occur the inverter section
receives power.

The NTOX87AA has the following main parts:
* input filter

* SCRinverter

» ferroresonant transformer
e output filter

e control circuit power

* inverter control

» transfer control

» transfer switch

* current sense

* low voltage monitor

* ac output receptacles

» testjacks
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NTOX87AA (continued)

Design

Descriptions of the primary parts of the NTOX87AA appear in the following
table.

NTOX87AA parts (Sheet 1 of 3)

PEC Slot Description

- - AC output receptacles

Receptacle J1 provides access to the motor drive output.
Receptacles J2, J3, and J4 provide access to the normal
117-V, 60-Hz output.

- - Control circuit power

This circuit plugs in to, the NTOX87AA converter. This
circuit is part of the NTOX87AA inverter. This control
circuit activates when it receives -48 V. This control circuit
activates before CB1 is setto ON. The circuit generates a
steady control signal that the system applies to the
inverter and transfer controls.

- - Current sense

This circuit monitors the output current to J1 (output jack
1. This jack is one assigned for motor drive output). This
circuit detects if an active high-current device is present.
When this device is present, transfer switch action can
occur.

- - Ferroresonant transformer

This transformer has several functions. This transformer
has four windings:

« primary winding, which provides balanced
center-tapped load for the inverter

» starting winding, which supplies not regulated high
current for the motor starting surge

e output winding, which supplies the normal 117-V, 60
-Hz output

» ferroresonant winding which, with the output filter,
provides voltage regulation for the winding.
Ferroresonant winding produces a low-distortion
sinewave output
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NTOX87AA (continued)

NTOX87AA parts (Sheet 2 of 3)

PEC Slot Description

- - Inpu t filter

The input filter is a Pi type filter. This filter reduces the
noise that is fed back to the battery to an acceptable level.

- - Inverter control

The inverter control provides steady 60-Hz pulses to drive
the gates of the silicon control rectifier (SCR). The inverter
control provides a smooth start of the ferroresonant
circuit.

- - Low voltage monitor

The low voltage monitor continuously checks the output
voltage from the inverter. An output voltage that falls
below a threshold level activates the external alarm
system. The front panel alarm lamp lights (if -48V dc input
continues to be present).

- - Output filter

This filter and the ferroresonant transformer provide
voltage regulation and reduce harmonic distortion in the
inverter output waveform.

- - SCR inverter

The SCR inverter switches the dc power from the input
source at a rate of 60 Hz. The switching (on/off) of the
SCR generates an alternating current. The system
applies the alternating current to the input of the
ferroresonant transformer.

- - Test jacks

The test jacks that are mounted on the faceplate of the
converter provide test points (TP1-TP4) for reference
purposes. These test jacks give approximate
measurements. You can verify the -48V input and BR at
TP1 and TP2. You can verify the 117-V, 60-Hz output at
TP3 (neutral) and TP4.

- - Transfer control

This circuit controls the operation of the transfer switch.
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NTOX87AA (continued)

NTOX87AA parts (Sheet 3 of 3)

PEC Slot Description

- - Transfer switch

Two solid state switches (K1 and K2) comprise the
transfer switch. The transfer control circuit drives the solid
state switches. When you connect a load to the motor
drive output, and the high-current device is on, ac power
is received. The starting winding of the ferroresonant
transformer supplies this power. Approximately 0.8 s
later, the transfer control circuit activates the transfer
switch. The normal output winding of the transformer
supplies the motor drive output.

A simplified block diagram that indicates the electrical flow in the unit appears
in the following figure.
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NTOX87AA (continued)

NTOX87AA simplified block diagram
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The front panel of the inverter unit appears in the following figure.
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NTOX87AA (end)

NTOX87AA front view
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NTOX88AB

Product description

The NTOX88AB frame supervisory panel (FSP) receives feeder cables from
the power distribution center fuse. The FSP uses local fuses to distribute dc
power to the shelves in the NTOX02AB frame.

The NTOX8BAB receives the alarm battery supply (ABS) multiple feeder from
the ABS fuse in the power distribution center (PDC). The NTOX88AB routes
the ABS through internal fuses to the frame alarm circuits.

The NTOX88AB FSP is at shelf position 45 in the NTOX02AB frame.

Parts
The NTOX8B8AB shelf contains the following parts:
* A0205202-Fuse QFF1A
» A0205203-A0205209 Fuses. These fuses can be provisioned.
* A0205210-Dummy fuse QFF3A. This fuse can be provisioned.
* NTO0X8800-MIS FSP assembly
* NTOX91AA-Converter drive and alarm card

Design

The design of the NTOX88AB shelf appears in the following table.

NTOX88AB parts (Sheet 1 of 2)

Heading Heading Heading

A0205202 FO1-FO3 Fuse QFF1A

Fuse QFF1A is a 1.33-A fuse. Install this fuse in fuse
positions FO1, FO2, and FO3. You can use this fuse in any
of the fuse positions that remain. You cannot use this fuse
in FO4, in which a dummy fuse is installed.

The A0205202 uses a white, P097P235 designation disk.

A0205202- FO5-F24 Fuse

A0205209 Refer to the Fuse and designation discs table for

additional information.

A0205210 Fo4 Dummy fuse QFF3A

Install the A0205210 dummy fuse in fuse position 04 and
other fuse holders not in use.
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NTOX88AB (continued)

NTOX88AB parts (Sheet 2 of 2)

Heading Heading Heading

NTOX8800 - MIS frame FSP panel assembly

The NT0X8800 has two 10-A circuit breakers, the CB1
and CB2. You can assign these circuit breakers to
equipment mounted in the NTOX02AB frame.

NTOX91AA 01 Converter drive and alarm card

Provides aisle alarm output to the DMS-100 alarm system
when an alarm guard contact operates.

Information on the fuses and the associated designation discs appear in the
following table.

Fuses and designation discs

Fuse rating

(amps) Fuse type PEC Designation disc Color PEC
0.18 QFF1E A0205206 Y P097P239

0.25 QFF1F A0205207 V P097P240

0.50 QFF1G A0205208 R P097P241

0.75 QFF1H A0205209 BR P097P242

1.33 QFF1A A0205202 WH P097P235

2.0 QFF1B A0205203 O P097P236

3.0 QFF1C A0205204 BL PO97P237

5.0 QFF1D A0205205 G P097P238

The front of the panel appears in the following figure.
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NTOX88AB (end)

NTOX88AB front view
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NTOX88AD

Product description

The NTOX88AD frame supervisory panel (FSP) receives feeder cables from
the power distribution center fuse. The NTOX88AD uses local fuses to
distribute dc power to the shelves in the NTOX02AB remote service equipment
(RSE) frame.

The NTOX8BAD receives the alarm battery supply (ABS) multiple feeder from
the ABS fuse in the power distribution center (PDC). The NTOX88AD routes
the ABS through internal fuses to the frame alarm circuits.

The RSE frame uses the NTOX88AD FSP when the RSE frame operates in a
remote line module office. The NTOX88AD FSP is at shelf position 45.

Parts
The NTOX88AD shelf contains the following parts:
e A0205202-Fuse QFF1A
* A0205203-A0205209 Fuses. These fuses can be provisioned.
* A0205210-Dummy fuse QFF3A. This fuse can be provisioned.
* NTOX8820-RSE FSP assembly
» NTOX91AA-Converter drive and alarm card
* NTOX91AD-Converter drive and protection circuit
Design

The design of the NTOX88AD shelf appears in the following table.

NTOX8B8AD card (Sheet 1 of 2)

Card PEC Slot Description

A0205202 FO1-FO03 Fuse QFF1A

Fuse QFF1A is a 1.33-A fuse. Install this fuse in fuse
positions FO1, FO2, and FO3. You can use this fuse in the
fuse positions that remain, except in FO4. Position FO4
contains a dummy fuse.

The A0205202 uses a white, P097P235 designation disk.

A0205202- FO5-F16 Fuse

A0205209 Refer to the Fuses and designation discs table for

additional information.
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NTOX88AD (continued)

NTOX88AD card (Sheet 2 of 2)

Card PEC Slot Description

A0205210 FO4 Dummy fuse QFF3A
Install the A0205210 dummy fuse in fuse position 04, and
in other fuse holders that are not used.

NTOX8820 - RSE frame FSP panel assembly

The NT0X8820 has four 10-A circuit breakers, CB1
through CB4. You can assign these circuit breakers to
equipment mounted in the NTOX02AB frame.

NTOX91AA 01 Converter drive and alarm card

The NTOX91AA provides aisle alarm output to the
DMS-100 alarm system when an alarm guard contact
operates.

NTOX91AD 02 Converter drive and protection circuit

The NTOX91AD provides power control and protection
circuits.

Information on the fuses and the associated designation discs appear in the
following table.

Fuses and designation discs

Fuse rating Designation

(amps) Fuse type PEC disc Color PEC

0.18 QFF1E A0205206 Y P097P239
0.25 QFF1F A0205207 \% P097P240
0.50 QFF1G A0205208 R P097P241
0.75 QFF1H A0205209 BR P097P242
1.33 QFF1A A0205202 WH P097P235
2.0 QFF1B A0205203 ] P097P236
3.0 QFF1C A0205204 BL PO97P237
5.0 QFF1D A0205205 G P097P238
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NTOX88AD (continued)

Information on the shelf feed and the shelf talk battery appears in the following
table. This information applies when the NTOX88AD supplies talk battery to
NT2X58 remote service module shelves.

Shelf feed circuit breakers and talk battery fuses

Shelf talk
Shelf feed battery

RSM shelf

POS CB rating Loc Term ID Fuse rating Loc Term ID
65 10A CB1 TB1-12 1.33 F12 TB2-10
51 10A CB2 TB1-11 1.33 F11 TB2-9
32 10A CB3 TB1-10 1.33 F10 TB2-8
18 10A CB4 TB1-9 1.33 FO9 TB2-7

The front of the NTOX88AD panel appears in the following table.

297-8991-805 Standard 09.01 March 2001



NTOXnnaa 1-173

NTOX88AD (end)

NTOX88AD front view
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NTOX88AE

Product description

The NTOX88AE frame supervisory panel (FSP) receives feeder cables from
the power distribution center fuse. This FSP uses local fuses to distribute dc
power to the shelves in the NTOX02AB miscellaneous equipment (MIS)
frame.

The NTOX88AE receives the alarm battery supply (ABS) multiple feeder from
the ABS fuse in the power distribution center (PDC). The NTOX88AE routes
the ABS through internal fuses to the frame alarm circuits.

The NTOX8BAE FSP is used in the NTOX02AB miscellaneous equipment
frame when equipment in the frame requires 10A, filtered -48V circuit
breakers. The NTOX8BAE is at shelf position 45.

Parts
The NTOX88AE shelf contains the following parts:
* A0205202-Fuse QFF1A
* A0205203-A0205209 Fuses. These fuses can be provisioned
* A0205210-Dummy fuse QFF3A. These fuses can be provisioned
* NTO0X8833-10A filtered MIS frame FSP assembly
* NTOX91AA-Converter drive and alarm card
Design

The design of the NTOX88AE appears in the following table.

NTOX8BAE parts (Sheet 1 of 2)

Card PEC Slot Description

A0205202 FO1-FO03 Fuse QFF1A

Fuse QFF1A is a 1.33-A fuse. Install this fuse in fuse positions FO1,
FO02, and FO3. You can use this fuse in the fuse positions that remain,
except in FO4. Position FO4 contains a dummy fuse.

The A0205202 uses a white, P097P235 designation disk.

A0205202- FO5-F16 Fuse

A0205209 Refer to the Fuses and designation discs table for additional

information.
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NTOX88AE (continued)

NTOX88AE parts (Sheet 2 of 2)

Card PEC Slot Description

A0205210 F04, and Dummy fuse QFF3A
F5-F16 as

Install the A0205210 dummy fuse in fuse position 04, and in other fuse
needed

holders that are not in use.

NTOX8833

10-A filtered MIS frame FSP panel assembly

The NT0OX8833 has two 10-A circuit breakers, CB1 and CB2. You can
assign these circuit breakers to equipment mounted in the NTOX02AB
frame.

You can assign CBL1 to miscellaneous circuits. A remote test line
requires a 10-A, filtered -48V supply.

NTOX91AA 01 Converter drive and alarm card

The NTOX91AA provides aisle alarm output to the DMS-100 alarm
system when an alarm guard contact operates.

Information on the fuses and the associated designation discs appear in the
following table.

Fuses and designation discs

Fuse rating Designation disc

(amps) Fuse type PEC color PEC

0.18 QFF1E A0205206 Y P097P239
0.25 QFF1F A0205207 \% P097P240
0.50 QFF1G A0205208 R P097P241
0.75 QFF1H A0205209 BR P097P242
1.33 QFF1A A0205202 WH P097P235
2.0 QFF1B A0205203 @] P097P236
3.0 QFF1C A0205204 BL P0O97P037
5.0 QFF1D A0205205 G P097P038
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NTOX88AE (continued)

Information on the FSP fuse/terminal assignments appears in the following
table.

Fuse/terminal assignments

Max

rating FSP
Fuse loc. (amps) PDC feed terminal Comments
CB1 10 Fixed A TB1-12 ROTL or miscellaneous circuits that require

talk battery

CB2 10 Fixed B TB1-11 Miscellaneous circuits
FO1 1.33 Fixed ABS -Alarm battery to PC card
F02 1.33 Fixed ABS TB3-11 Alarm battery end AIS LP
FO3 1.33 Fixed ABS -Alarm battery FSP j acks
FO4 Dummy ABS -Not in use
FO05 5 A TB2-1 Miscellaneous circuits
FO6 5 A TB2-2 Miscellaneous circuits
FO7 5 A TB2-3 Miscellaneous circuits
FO8 5 A TB2-4 Miscellaneous circuits
FO9 5 A TB2-7 Miscellaneous circuits
F10 5 A TB2-8 Miscellaneous circuits
F11 5 B TB2-9 Miscellaneous circuits
F12 5 B TB2-10 Miscellaneous circuits
F13 5 B TB3-7 Miscellaneous circuits
F14 5 B TB3-8 Miscellaneous circuits
F15 5 B TB3-9 Miscellaneous circuits
F16 5 B TB3-10 Miscellaneous circuits

The front of the NTOX88AE panel appears in the following figure.

297-8991-805 Standard 09.01 March 2001



NTOXnnaa 1-177

NTOX88AE (end)

NTOX88AE front view
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NTOX88AF

Product description

Parts

Design

The NTOX88AF frame supervisory panel (FSP) receives feeder cables from
the power distribution center fuse. The FSP uses local fuses to distribute dc
power to the shelves in the NTOX02AB miscellaneous equipment (MIS)
frame.

The NTOX88AF receives the alarm battery supply (ABS) multiple feeder from
the ABS fuse in the power distribution center (PDC). The NTOX88AF routes
the ABS through internal fuses to the frame alarm circuits.

Use NTOX8BAF the FSP for remote module equipment (RME)
frame-mounted equipment. Use this FSP for MIS equipment mounted on a
frame that requires filtered (talk) battery. The NTOX88AF is at shelf position
45.

The NTOX88AF shelf contains the following parts:

* A0205202-Fuse QFF1A

* A0205203-A0205209 Fuses. These fuses can be provisioned.
* A0205210-Dummy fuse QFF3A. This fuse can be provisioned.
* NTO0X8843-MIS frame FSP assembly

* NTOX91AA-Converter drive and alarm card

The design of the NTOX88AF shelf appears in the following table.

NTOX8BAF parts (Sheet 1 of 2)

Card PEC Slot Description

A0205202 FO01-F03 Fuse QFF1A
Fuse QFF1Ais a 1.33-Afuse. Install this fuse in fuse
positions FO1, FO2, and FO3. You can use this fuse
in the fuse positions that remain, except in FO4.
Position FO4 contains a dummy fuse.
The A0205202 uses a white, P097P235 designation
disk.

A0205202- F05-F24 Fuse

A0205209

Refer to the Fuses and designation discs table for
additional information.
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NTOX88AF (continued)

NTOX88AF parts (Sheet 2 of 2)

Card PEC Slot Description
A0205210 FO04, and F5-F24 as Dummy fuse QFF3A
needed

Install the A0205210 dummy fuse in fuse position
04, and other fuse holders that are not used.

NTOX8833 - 10-A filtered MIS frame FSP panel assembly

The NT0X8833 has two 10-A circuit breakers, CB1
and CB2. You can assign these circuit breakers to
equipment mounted in the NTOX02AB frame.

You can assign CBL1 to miscellaneous circuits. A
remote test line requires a 10-A, filtered -48V supply.

NTOX91AA 01 Converter drive and alarm card

The NTOX91AA provides aisle alarm output to the
DMS-100 alarm system when an alarm guard
contact operates.

Information on the fuses and the associated designation discs appear in the
following table.

Fuses and designation discs

. Designation disc

Fuse rating

(amps) Fuse type PEC Color PEC

0.18 QFF1E A0205206 Y P097P239
0.25 QFF1F A0205207 \% P097P240
0.50 QFF1G A0205208 R P097P241
0.75 QFF1H A0205209 BR P097P242
1.33 QFF1A A0205202 WH P097P235
2.9 QFF1B A0205203 ] P097P236
3.0 QFF1C A0205204 BL P0O97P037
5.0 QFF1D A0205205 G P097P038
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NTOX88AF (continued)

Information on the FSP fuse/terminal assignments appears in the following
table.

Fuse/terminal assignments (Sheet 1 of 2)

Max

rating FSP
Fuse loc. (amps) PDC feed terminal Comments
CB1 10 Fixed A TB1-12 Miscellaneous circuits that require talk battery
CB2 10 Fixed B TB1-11 Miscellaneous circuits that require talk battery
FO1 1.33 Fixed ABS TB1-14 Alarm battery to PC card
F02 1.33 Fixed ABS TB3-11 Alarm battery end AIS LP
FO3 1.33 Fixed ABS -Alarm battery FSP jacks
Fo4 Dummy ABS -Not used
FO5 5 A TB2-1 Miscellaneous circuits that require talk battery
F06 5 A TB2-2 Miscellaneous circuits that require talk battery
FO7 5 A TB2-3 Miscellaneous circuits that require talk battery
FO8 5 A TB2-4 Miscellaneous circuits that require talk battery
F09 5 A TB2-7 Miscellaneous circuits that require talk battery
F10 5 A TB2-8 Miscellaneous circuits that require talk battery
F11 5 B TB2-9 Miscellaneous circuits that require talk battery
F12 5 B TB2-10 Miscellaneous circuits that require talk battery
F13 5 B TB3-7 Miscellaneous circuits that require talk battery
F14 5 B TB3-8 Miscellaneous circuits that require talk battery
F15 5 B TB3-9 Miscellaneous circuits that require talk battery
F16 5 B TB3-10 Miscellaneous circuits that require talk battery
F17 1.33 B TS1-1 Miscellaneous circuits that require talk battery*
F18 1.33 B TS1-2 Miscellaneous circuits that require talk battery*
Note: * The TS1 pins have a limited current carrying capacity. Fuses in locations F17-F24 must not
have a rate higher than 1.33A.
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NTOX88AF (continued)

Fuse/terminal assignments (Sheet 2 of 2)

Max

rating FSP
Fuse loc. (amps) PDC feed terminal Comments
F19 1.33 B TS1-3 Miscellaneous circuits that require talk battery*
F20 1.33 B TS1-4 Miscellaneous circuits that require talk battery*
F21 1.33 B TS1-5 Miscellaneous circuits that require talk battery*
F22 1.33 B TS1-6 Miscellaneous circuits that require talk battery*
F23 1.33 B TS1-7 Miscellaneous circuits that require talk battery*
F24 1.33 B TS1-8 Miscellaneous circuits that require talk battery*

Note: * The TS1 pins have a limited current carrying capacity. Fuses in locations F17-F24 must not

have a rate higher than 1.33A.

The front of the NTOX88AF panel appears in the following figure.
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NTOX88AF (end)

NTOX88AF front view
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NTOX91AA

Product description

The NTOX91AA frame supervisory panel (FSP) drive and alarm circuit pack
operates relay contacts in response to different alarm inputs. This pack
activates the frame failure alarm and the aisle alarm loop. The drive circuit of
the NTOX91AA supplies -48 V to the power converters in response to reset
inputs.

Functional description
Functional blocks
The NTOX91AA contains the following functional blocks:

e alarm circuit
* drive circuit

Alarm circuit

If alarm input is not present, resistor R3 keeps transistor Q1 in the OFF
position. Transistor Q2 is in the OFF position. This setting allows Q3 to be ON.
Relay K1 opens the contacts. The contacts are normally closed. In this
configuration, the frame fail lamp is OFF. The aisle alarm loop is open.

When the system applies -48 V nominal voltage to any of the six inputs marked
-48 V FUSEGD, current flows through R5. Transistor Q2 changes to ON. This
action changes Q3 to OFF. Relay K1 closes. This action lights the frame alarm
lamp, and closes the aisle alarm loop. Each -48 V FUSEGD input normally
connects to the alarm contact of a fuse or circuit breaker. The system can use
any source of -48 V. Diodes D1 to D6 isolate the inputs to avoid direct
connection between alarm contacts of fuses fed from separate -48V buses.
Only fuses that operate at -48V nominal voltage can use these alarm inputs.

Fuses on th&24V bus use the input marked 24 V FUSEGD. If the system
applies a nominat24 V to this pin, transistor Q1 changes to ON. This setting
causes Q2 to change to ON, and Q3 to change to OFF. This event operates the
alarm relay.

The input LEDPWR connects to the converter-fail light-emitting diodes (LED)
on the converter faceplate. When any of the LEDs are ON, the LED current
moves through R1 and R3. The LEDs in an ON state indicate a converter
failure. The voltage drop across R3 is enough to change Q1 to ON. This setting
operates the alarm relay.

Transistor Q4 operates the fan fail lamp. When the cooling unit detects a fan
failure, the system applies -48 V to pin 8. Transistor Q4 changes to ON. The
fan fail lamp glows. An override switch connection is normally present
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NTOX91AA (end)

between pins 9 and 12. Diode D8 sets Q3 to OFF. This setting operates the
alarm relay. The fan alarm override switch on the FSP face plate breaks the
connection between pins 9 and 12 to override the fan alarm. The fan fail lamp
glows. This event does not activate the main alarm because the link through the
D8 is not present.

Capacitor C1 prevents radio frequency (RF) instability.

Drive circuit

Transistor Q5 controls the drive to one of the power converters. When you
press the converter reset button, the system applies a ground to the RESET A
input. This action changes Q5 to ON. The system provides the DRIVE signal
(-48 V) to the converter over the collector of Q5.

Capacitor C2 prevents high frequency instability.

Transistor Q6 and associated components use a similar method to control the
second power converter.
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NTOX91AE

Product description

The converter drive and protect (NTOX91AE) circuit pack contains five
transistors which trip the frame supervisory panel (FSP) circuit breakers in
response to reset inputs. Two additional transistors supply -48V drive to the
power converters.

Functional description

When the circuit breaker is set to the on position, transistor Q1 is turned to the
on position through resistors R3 and R4. Current then flows in the circuit
breaker trip coil. When current is in the circuit breaker trip coil, the circuit
breaker is immediately set to the off position. As a result it is not possible to
supply power to the back panel before a power converter is plugged in. Diode
D1 protects transistor Q1 from voltage spikes caused by the switching of the
circuit breaker.

After a power converter is plugged in, switched to the on position, and the reset
button is pressed, the circuit breaker can be set to the on position. When the
power converter output voltage is at nominal value, the low voltage monitor
relay closes, holding transistor Q1 in the off position, even after the reset
button is released. This is the normal operating condition and is maintained
indefinitely.

If the power converter output decreases caused by overloading or failure, the
low voltage monitor R3, R4 and the circuit breaker are tripped. If the power
converter is switched to the off position, the circuit breaker trip coil is operated
directly.

Use transistor Q2 in the same way as transistor Q1 to control a second power
converter and circuit breaker. Transistors Q3, Q4 and Q5 operate in the same
way and are used to control up to three additional circuit breakers. Transistors

Q3, Q4 and Q5 are on other FSP circuit packs.

Transistors Q6 and Q7 provide the drive outputs to the power converters.
Capacitors C1 and C2 prevent high frequency instability.
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NTOX91KA

Product description

The NTOX91KA frame supervisory panel (FSP) drive and alarm circuit pack
is the -60V version of the NTOX91AA. These cards operate relay contacts in
response to different alarm inputs. These alarms activate the frame failure
alarm and the aisle alarm loop. The drive circuit supplies -60 V to the enable
circuits of the power converters in response to reset inputs.

Functional description
Functional blocks
The NTOX91KA contains the following functional blocks:

e alarm circuit
* drive circuit

Alarm circuit

If alarm input is not present, resistor R3 keeps transistor Q1 in the OFF
position. Transistor Q2 is in the OFF position. This event causes transistor Q3
to be ON. Relay K1 opens the contacts. The contacts are normally closed. In
this configuration, the frame fail lamp is OFF. The aisle alarm loop is open.

When the system applies -60V nominal voltage to any of the six inputs marked
-60V FUSEGD, current flows through resistor R5. Transistor Q2 changes to
ON. This action changes Q3 to OFF. Relay K1 closes. This event lights the
frame alarm lamp, and closes the aisle alarm loop. Each -60V FUSEGD input
normally connects to the alarm contact of a fuse or circuit breaker. The system
can use any source of -60 V. Diodes D1 to D6 isolate the inputs to avoid direct
connection between alarm contacts of fuses fed from separate -60V buses. You
can use these alarm inputs only for fuses that operate at -60V nominal voltage.

Fuses on th&24V bus use the input marked 24V FUSEGD. If the system
applies a nominat24 V to this pin, transistor Q1 changes to ON. This setting
causes transistor Q2 to change to ON. Transistor Q3 changes to OFF. This
event operates the alarm relay.

The input LEDPWR connects to the converter-fail light-emitting diodes (LED)
on the converter faceplate. When any of the LEDs are on, the LED current
moves through R1 and R3. The LEDs in an ON state indicate a converter
failure. The voltage drop across R3 is enough to change transistor Q1 to ON.
This event operates the alarm relay.

Transistor Q4 operates the fan fail lamp. When the cooling unit detects a fan
failure, the system applies -60 V to pin 8. Transistor Q4 changes to ON. The
fan fail lamp glows. An override switch connection is normally present
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NTOX91KA (end)

between pins 9 and 12. Diode D8 sets Q3 to OFF, and the alarm relay operates.
The fan alarm override switch on the FSP faceplate breaks the connection
between pins 9 and 12. This action overrides the fan alarm. The fan fail lamp
glows. The main alarm does not activate because the link to D8 is not present.

Capacitor C1 prevents radio frequency (RF) instability.

Drive circuit

Transistor Q5 controls the drive to one of the power converters. When you
press the converter reset button, the system applies a ground to the RESET A
input. This event changes Q5 to ON. The system supplies the -60V DRIVE
signal to the converter over the collector of Q5.

Capacitor C2 prevents high frequency instability.

Transistor Q6 and associated components provide the same function as
transistor Q5 to control the second power converter.
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2 NT1Xnnaa

NT1X00AA through NT1X90BA
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NT1X00AA

Product description

The card for the NT1X00AA 102 test trunk circuit pack provides a 1004-Hz
digital tone or a quiet termination for maintenance applications. These
applications are in a DMS-100 office. The card contains one test circuit that
can connect to one or two trunks.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The digital tone is in a ROM circuit. The MTM controller controls the digital
tone through the trunk logic circuits (TLC). The TLCs serve as buffers for
control and data signals between the MTM and the NT1X00AA.

Functional blocks
The following functional blocks make up the NT1X00AA

» two identical TLCs

e address counter

* ROM circuit

* output buffer

The TLC receives a signal on one of the allow lines to indicate that the TLC
must start the required test. The TLC passes the request to the address counter.
The address counter activates the ROM to issue the test tone. The system sends
ROM output to the output buffer. The output buffer converts the parallel data
to serial data. The TLC uses the signal distribution (SD) point to send the
digital tone over the transmit data (XDAT) bus. The TLC can use the SD to
select a quiet termination. When the SD point is active, the system sends the
tone. When the SD point is not active, the test circuit ends in a quiet
termination.

The standard test sequence follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for 9 s

» SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1X00AA (end)

NT1X00AA functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D > XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data
The NT1X00AA provides a tone of 1004 H9.02 Hz at 0 dBnx0.01 dB. The
level stability is zero variation.

The quiet termination condition provides a code for zero pulse code
modulation (PCM).

Power requirements
The power requirements for the NT1X00AA appear in the following table.

Power requirements

Voltage Current
5V 520 mA
12V 7 mA
-15V 3 mA
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NT1X00AB

Product description

The NT1X00AB 102 test trunk card provides a 1004 Hz digital tone or a quiet
termination for maintenance applications. These applications are in a
DMS-100 office. The card contains one test circuit that can connect to one or
two trunks.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The digital tone is in a ROM circuit. The MTM controller controls the digital
tone through the trunk logic circuits (TLC). The TLCs serve as buffers for
control and data signals between the MTM and the NT1X00AB.

Functional blocks
The following functional blocks make up the NT1X00AB:

» two identical TLCs

e address counter

* ROM circuit

* output buffer

The TLC receives a signal on one of the allow lines. The signal indicates that
the TLC must start the required test. The TLC passes the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends the ROM output to the output buffer. The output buffer converts
the parallel data to serial data. The TLC uses the signal distribution (SD) point
to send the digital tone over the transmit data (XDAT) bus, or to select a quiet
termination. When the SD point is not active, the test circuit ends in a quiet
termination. The contains scan points to verify that the SD point is correctly
set.

The standard test sequence follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for 9 s

» SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1XO00AB (end)

NT1X00AB functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D N D 4‘> XDAT
counter circuit buffer bus
to MTM
TLC -
Enable B
SD

Technical data

The NT1XO00AB provides a tone of 1004 H@2.02 Hz at 0 dBnx0.01 dB. The
level stability is zero variation.

The quiet termination condition provides a code for zero pulse code
modulation (PCM).

Power requirements
The power requirements for the NT1X00AB appear in the following table.

Power requirement

Voltage Current
5V 520 mA
12V 7 mA
-15V 3 mA
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NT1X00AC

Product description

The NT1X00AC receiver off-hook tone card provides a receiver off-hook
(ROH) digital tone or a quiet termination for maintenance applications. These
applications are in a DMS-100 office. The card contains one test circuit that
can connect to one or two trunks.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The digital tone is in a ROM circuit. The MTM controller controls the digital
tone through the trunk logic circuits (TLC). The TLCs serve as buffers for
control and data signals between the MTM and the NT1X00AC.

Functional blocks
The following functional blocks make up the NT1X00AC

» two identical TLCs
e address counter

*  ROM circuit

* output buffer

The TLC receives a signal on one of the enable lines. The signal indicates the
TLC must start the required test. The TLC passes the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends ROM output to the output buffer. The output buffer converts the
parallel data to serial data. The TLC uses the signal distribution (SD) point to
send the digital tone over the transmit data (XDAT) bus. The TLC can use the
SD point to select a quiet termination. When the SD point is active, the system
sends the tone. When the SD point is not active, the test circuit ends in a quiet
termination. The NT1XO00AC contains scan points to verify that the SD point
is correctly set.

The standard test sequence follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for 9 s

* SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1XO00AC (end)

NT1X00AC functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D D XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data

The NT1X00AC provides an ROH tone. The ROH tone combines tones of
1404 Hz, 2060 Hz, 2452 Hz and 2604 Hz, at a level of -6.25 dBm for each
frequency. This action creates a total level of 0.4 dBm. The total harmonic
distortion is -24 dBm.

The quiet termination condition provides a code for zero pulse code
modulation (PCM).

Power requirements
The power requirements for the NT1X00AC appear in the following table.

Power requirements

Voltage Current
+5V 520 mA
+12V 7 mA
-15V 3 mA
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NT1X00AD

Product description

The NT1X00AD receiver off-hook tone card provides a receiver off-hook
(ROH) digital tone or a quiet termination for maintenance applications. The
applications are in a DMS-100 office. The card can contain one test circuit that
can connect to one or two trunks.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The read-only memory (ROM) circuit contains the digital tone. The MTM
controller controls the digital tone through the trunk logic circuits (TLC). The
TLCs serve as buffers for control and data signals between the MTM and the
NT1XO00AD.

Functional blocks
The NT1X00AD contains the following functional blocks:

» two identical TLCs
* address counter

*  ROM circuit

* output buffer

The TLC receives a signal on one of the allow lines. The signal indicates the
TLC must start the required test. The TLC passes the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends ROM output to the output buffer. The output buffer converts the
parallel data to serial data. The TLC uses the signal distribution (SD) point to
send the digital tone over the transmit data (XDAT) bus. The TLC also uses the
SD point to select a quiet termination. If the SD point is active, the system
sends the tone out. If the SD point is not active, the test circuit ends in a quiet
termination.

The standard test sequence is as follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for 9 s

* SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1XO0AD (end)

NT1X00AD functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D > XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data

The NT1X00AD provides an ROH tone. The ROH tone combines tones of
1404 Hz, 2060 Hz, 2452 Hz and 2604 Hz, at a level of -6.25 dBm for each
frequency. This action creates a total level of 0.4 dBm. The total harmonic
distortion is -24 dBm.

The quiet termination condition provides a zero pulse code modulation (PCM)
code.

Power requirements
The power requirements for the NT1X00AD appear in the following table.

Power requirements

Voltage Current
+5V 520 mA
+12V 7 mA
-15V 3 mA
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NT1X00AE

Product description

The NT1X00AE international 102 test trunk card provides a 1020 Hz digital
tone or a quiet termination for maintenance applications. The maintenance
applications are for a DMS-100 office. The card contains one test circuit that
connects to one or two trunks. The NT1X00AE is designed for international
102 test trunks.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The read-only memory (ROM) circuit contains the digital tone. The MTM
controller controls the digital tone through the trunk logic circuits (TLC). The
TLCs act as buffers for control and data signals between the MTM and the
NT1X00AE.

Functional blocks
The NT1X00AE contains the following functional blocks:

* two identical TLCs
* address counter

*  ROM circuit

* output buffer

The TLC receives a signal on one of the enable lines. The signal indicates the
TLC must start the required test. The TLC sends the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends the ROM output to the output buffer. The output buffer converts
the parallel data to serial data. The TLC uses the signal distribution (SD) point
to send the digital tone over the transmit data (XDAT) bus. The TLC also uses
the SD to select a quiet termination. If the SD point is active, the system sends
the the tone out. If the SD point is not active, the test circuit ends in a quiet
termination.

The standard test sequence is as follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for9 s

* SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1XO00AE (end)

NT1XO00AE functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D D XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data
The NT1XO00AE provides a tone of 1020 H@.02 Hz at -10 dBm0.01 dB.
The level stability is zero variation.

The quiet termination condition provides a zero pulse code modulation (PCM)
code.

Power requirements
The following table lists the power requirements for the NT1X00AE .

Power requirements

Voltage Current
+5V 520 mA
+12V 7 mA
-15V 3 mA
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NT1XO00AF

Product description

The NT1X00AF 102 terminating -10dB test line card provides a 1004-Hz
digital tone or a quiet termination for maintenance applications. The
maintenance applications are for a DMS-100 office. The card contains one test
circuit that connects to one or two trunks. The NT1X00AF is designed to
terminate a 102 test trunk at a -10dB level.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The read-only memory (ROM) circuit contains the digital tone. The MTM
controller controls the digital tone through the trunk logic circuits (TLC). The
TLCs serve as buffers for control and data signals between the MTM and the .

Functional blocks
The NT1X00AF contains the following functional blocks:

» two identical TLCs

* address counter

* ROM circuit

* output buffer

The TLC receives a signal on one of the enable lines. The signal indicates the
TLC must start the required test. The TLC sends the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends the ROM output to the output buffer. The output buffer converts
the parallel data to serial data. The TLC uses the signal distribution (SD) point
to send the digital tone over the transmit data (XDAT) bus. The TLC uses the
SD to select a quiet termination. If the SD point is active, the system sends the
tone out. If the SD point is not active, the test circuit ends in a quiet
termination.

The standard test sequence is as follows:

* SD=0 (no tone) for 200 ms

+ SD=1 (tone present) for 9 s

* SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1X00AF (end)

NT1XO00AF functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D > XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data
The NT1XO00AF provides a tone of 1004 H@.02 Hz at -10 dBm:0.01 dB.
The level stability is zero variation.

The quiet termination condition provides a zero pulse code modulation (PCM)
code.

Power requirements
The following table lists the power requirements for the NT1X00AF.

Power requirements

Voltage Current
+5V 520 mA
+12V 7 mA
-15V 3 mA
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NT1X00AG

Product description

The NT1X00AG 102 terminating -20dB test line card provides a 1004 Hz
digital tone or a quiet termination. The test card provides these features for
maintenance applications in a DMS-100 office. The card contains one test
circuit that connects to one or two trunks. The NT1X00AG is designed to
terminate a 102 test trunk at a -20dB level.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The read-only memory (ROM) circuit contains the digital tone. The MTM
controller controls the digital tone through the trunk logic circuits (TLC). The
TLCs act as buffers for control and data signals between the MTM and the
NT1X00AG.

Functional blocks
The NT1X00AG contains the following functional blocks:

* two identical TLCs

» address counter

* ROM circuit

* output buffer

The TLC receives a signal on one of the enable lines. The signal indicates the
TLC must start the required test. The TLC sends the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends the ROM output to the output buffer. The output buffer converts
the parallel data to serial data. The TLC uses the signal distribution (SD) point
to send the digital tone over the transmit data (XDAT) bus. The TLC also uses
the SD to select a quiet termination. If the SD point is active, the system sends
the tone out. If the SD point is not active, the test circuit ends in a quiet
termination.

The standard test sequence is as follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for9 s

* SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1X00AG (end)

NT1X00AG functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D > XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data
The NT1X00AG provides a tone of 1004 H9.02 Hz at -20 dBn+0.01 dB.
The level stability is zero variation.

The quiet termination condition provides a zero pulse code modulation (PCM)
code.

Power requirements
The following table lists the power requirements for the NT1X00AG.

Power requirements

Voltage Current
+5V 520 mA
+12V 7 mA
-15V 3 mA
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NT1X00AH

Product description

The NT1X00AH 102 terminating -15dB test line card provides a 1004 Hz
digital tone or a quiet termination. The test card provides these features for
maintenance applications in a DMS-100 office. The card contains one test
circuit that can connect to one or two trunks. The NT1X00AH is designed to
terminate a 102 test trunk at a -15dB level.

Location
The card occupies one card position in a maintenance trunk module (MTM).

Functional description

The read-only memory (ROM) circuit contains the digital tone. The MTM
controller controls the digital tone through the trunk logic circuits (TLC). The
TLCs act as buffers for control and data signals between the MTM and the
NT1X00AH.

Functional blocks
The NT1X00AH contains the following functional blocks:

* two identical TLCs

» address counter

* ROM circuit

* output buffer

The TLC receives a signal on one of the enable lines. The signal indicates the
TLC must start the required test. The TLC sends the request to the address
counter. The address counter activates the ROM to issue the test tone. The
system sends the ROM output to the output buffer. The output buffer converts
the parallel data to serial data. The TLC uses the signal distribution (SD) point
to send the digital tone over the transmit data (XDAT) bus. The TLC also uses
the SD to select a quiet termination. If the SD point is active, the system sends
the tone out. If the SD point is not active, the test circuit ends in a quiet
termination.

The standard test sequence is as follows:

* SD=0 (no tone) for 200 ms

» SD=1 (tone present) for9 s

* SD=0 (no tone) until disconnected or SD=1 is programmed

The relationship between the functional blocks appears in the following figure.
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NT1X00AH (end)

NT1X00AH functional blocks

Enable A
SD
TLC
XDAT bus
to MTM Address ROM Output
D D D XDAT bus
counter circuit buffer
to MTM
TLC
Enable B
SD

Technical data
The NT1X00AH provides a tone of 1004 H0.02 Hz at -15 dBn+0.01 dB.
The level stability is zero variation.

The quiet termination condition provides a zero pulse code modulation (PCM)
code.

Power requirements
The following table lists the power requirements for the NT1X00AH.

Power requirements

Voltage Current
+5V 520 mA
+12V 7 mA
-15V 3 mA
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NT1X31AA

Product description

The NT1X31AA conference circuit card processes three-party conference
calls for the DMS-100. Each card can accommodate two three-party
conference calls.

Location

The NT1X31AA occupies one card position in the maintenance trunk module
(MTM) or trunk module (TM). Six trunks are connected to the card.

Functional description

To process conference calls, the NT1X31AA switches speech samples at the
pulse code modulation (PCM) rate between the conference parties. The card
samples all three parties. The largest sample, which corresponds to the talking
party, is sent to the other two parties. The parties involved do not hear the
switching because the sampling rate is too high.

Functional blocks

Both conference circuits on the NT1X31AA contains the following functional
blocks:

» three identical trunk logic circuits (TLC)
e comparator

TLC
Each TLC provides timing signals to one of the three ports in the conference
circuit. Each TLC has a signal distribution (SD) point. The SD point is
monitored through the transmit data (XDAT) bus to verify the connections
between PCM channels and conference circuit ports.

Comparator

The speech samples from each of the three parties enter the card through the
receive data (RDAT) bus. The speech samples are sent to the comparator
circuit. The comparator compares the samples from two of the parties. The
comparator sends the largest sample through the XDAT bus to the third party.
This comparison occurs for each of the three parties. The switching of speech
samples takes place at the PCM sampling rate. The parties involved do not hear
the speech samples.

The relationship between the functional blocks appears in the following figure.
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NT1X31AA functional blocks

RDAT bus
XDAT bus
Selected
Speech samples speech sample
Comparator
SD {>
TLC
1
SD
TLC >
2
SD
TLC {>
3

Technical data
Dimensions
The dimensions of the NT1X31AA circuit card are as follows:
* height: 317 mm (12.5in.)

e depth: 254 mm (10 in.)

Power requirements
The following table lists the power requirements for the NT1X31AA.

Power requirements

Voltage Current
+5V 520 mA
+12V 25 mA
-15V 7 mA
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NT1X33AA

Product description

The NT1X33AA processor interface (PIl) administers the central message
controller (CMC) end of the central processor (CP) to CMC interface. The
processor interface allows the CMC to appear on the data port of each CP.

A data port extender card (NT1X51AA) in the CP shelf provides an interface
between the CP and the two CMCs. The extender card recognizes when a
CMC is addressed and enables communication between the CP and the
addressed CMC.

The ROM sequencer drives the NT1X33AA.

Location
The NT1X33AA resides in the CMC.

Functional description

The NT1X33 extends the read or write operations to the rest of the CMC cards.
The NT1X33 completes the read or write sequence to the CP. The NT1X33AA
calculates the odd parity bit over address and data on write operations. The
NT1X33 informs the CP if a parity error is present. The state of the CPs and
the CMC determines if the NT1X33AA can selectively communicate with
CPs.

Functional blocks
The NT1X33AA contains the following functional blocks:

* CPO terminated receivers and drivers (TRDO)

* CP1 terminated receivers and drivers (TRD1)

» processor select logic (PSL)

* port status table use contention control (PUCC)
» processor interface controller (PIC)

* processor incoming register (PIR)

» parity check circuit (PCC)

» parity generate circuit (PGC)

* processor outgoing register (POR)

The functional relationship between blocks appears in the following figure.
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NT1X33AA (continued)

NT1X33AA functional blocks
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CPO terminated receivers and drivers
The TRDO circuit terminates the bus from the CMC interface card to CPO. This
bus includes a bidirectional data bus, a one-directional address bus and control
signals. The control signals are parity, input/output (I1/0O) synchronization,
read, write, reset, processor sync, activity dunit, and I/O interrupt.

The bus uses twisted pair leads. One side carries the signal and the other side
carries the backplane ground. The processor select logic circuits control the
bus.
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CP1 terminated receivers and drivers

The CP1 terminated receivers and drivers (TRD1) circuit terminates the bus
from the CMC interface card to CP1. The TRD1 functions like the TRDO.

Processor select logic

The PSL enables the TRDO and TRD1 circuits. The following conditions
determine if TRDO and TRD1 can be enabled:

« CMCMODE (online or offline)

* activity status of the CP

e aread signal is present

» synchronization status of the CP (in or out of synchronization)

The active CP normally drives the CMC and is online. If the CPs operate in
synchronization, only the TRD that connects to the active CP can receive
information. Both TRDs can drive information back to both CPs. This
information is the data lines, the dunitline and I/O interrupt line. If the two CPs
are out of synchronization, only the TRD that connects to the active CP can
drive information back.

The inactive CP drives an offline CMC. If the CPs operate in synchronization,
only the TRD that connects to the inactive CP can receive information. Both
TRDs can drive information back to both CPs. If the CPs are out of
synchronization, only the TRD that connects to the inactive CP can drive
information back.

Port status table use contention control
The PUCC regulates access to the port status table (PST) between the CP and
the incoming controller (IC). The CP accesses the PST to initialize and update
the PST and the IC to determine the ports to scan. To use the PST, the CP or
IC must request permission from the PUCC. If the CP and IC post requests at
the same time for the PST, the CP has priority.

Processor interface controller
The PIC follows standard data port protocol in communications with the CP.
The sequencer receives input data from the register and multiplexer. The PIC
differentiates between a PST write and non-PST write operation. The PIC
differentiates between a PST read, a message buffer read and other types of
read operation.

Processor incoming request

The PIR register stores the address and data information from the CP for the
CMC to use. The PIC clocks the address and data information to the PIR
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registers. The PIC performs this function when a read or write operation occurs
for the CMC.

Parity check circuit

The PCC calculates the odd parity for the address and data the PCC receives
from the CP in a write operation. The PCC compares the calculated parity with
the odd parity bit the CP presents. If the received and calculated parity are the
same, the write operation occurs. If the received and calculated parity are
different, the external write operation is completed to the CP. The internal
write operation does not complete.

If a parity error occurs, a parity interrupt is posted to the CP. The write
operations are treated as if parity errors are present until the CP clears the
parity interrupt. Two types of operations are not treated as if parity errors are
present. These include:

» the operations that clear the parity interrupt

» the operations that make the CMC maintenance busy, or if the CMC is
already maintenance busy

Parity generate circuit

The PGC calculates the odd parity bit for transmission to the CP in a read
operation. The CFR2 can be manipulated to invalidate the parity that transmits
to the CP. This feature is for test purposes only.

Processor outgoing register

Signaling

The POR receives the data and parity status line from the CMC on a read
operation. The POR consists of six buffers. Three (PORO) are assigned to
TRD1 and three (POR1) are assigned to TRD1. If a synchronization signal and
aread signal are present, PORO and POR1 are enabled. If these signals are not
present, the CPs and the CMCMODE signal activity modes determine how the
PORO and PORL1 are enabled. If the CPs are out of synchronization, the offline
CMC responds to the inactive CP and the online CMC responds to the active
CP.

The interface to the CMC side of the processor interface (PI) contains
incoming data, address, control signal buses and outgoing data buses. The
sequencer action of the Pl causes the buses to operate in synchronization. The
cabling is twisted pair. One half of the pair carries the ground and the other half
carries the signal.
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NT1X33AA (end)

Protocol

Communications between the CMC and the CP follow standard data port
protocol.

Technical data

Power requirements

The input power to this card is fused to the paddle board with an axial lead
fuse. A light-emitting diode (LED) mounted on the faceplate of a visual fuse
alarm circuit indicates when a fuse is open.

The NT1X33AA operates with +5V at 3.8A (standard).
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NT1X35

Product description

The NT1X35 central message controller interface card is in the central
message controller (CMC ) shelf.

The NT1X35 handles the message transfer sequence for all messages from a
peripheral processor to the central processor (CP). These messages are
incoming messages. The controller can store a variable length message a
maximum of 256 bytes. Each byte has eight bits. The controller validates the
checksum of the message and reports errors during the message transfer
sequence.

The incoming controller (IC) can scan forincoming messages on 70 peripheral
ports. The sequencer drives the IC.

Functional description
Functional blocks
The NT1X35 contains the following functional blocks:

* incoming controller sequencer (ICS)

e incoming timer (IT)

* incoming controller error type register (ICETR)
* incoming bit counter (IBC)

* incoming controller select multiplexer (ICSM)

» parallel-to-serial converter (PSC)

* incoming message byte counter ((IMBC)

* incoming message buffer access circuit (IMBAC)
* incoming message buffer (IMB)

* message receiver (MR)

* incoming message byte register (IMBR)

* incoming length register (ILR)

* incoming check code calculator (ICC)

* incoming check code register (ICCR)

* incoming controller port selector (ICPS)

The following figure shows the relationship of these parts.
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NT1X35 functional blocks
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NT1X35 (continued)

Incoming controller sequencer
The ICS handles the message transfer sequence from a peripheral to the CP.
The ICS outputs information to other functional blocks as incoming controller
sequence data (ICSD).

Incoming timer

The IT scans a peripheral port for 40 &0xb5;s during a scan sequence and
waits for a MAY | SEND (MIS), | WILL SEND (IWS) or an IDLE message.

Incoming controller error type register
As the ICETR performs the message transfer sequence with the peripheral.
The ICETR checks the stages of the message transfer sequencer. The ICETR
checks for problems in the message transfer sequencer protocol.

Incoming bit counter
The IBC informs the sequencer at which bit of the byte the sequencer works.

The output of the IBC determines the bit relationship of the IC incoming data
stream.

Incoming controller select multiplexer
The ICSM determines which of the four control messages to send on the IC
outgoing data stream to a peripheral. The four control messages are IDLE,
SEND, POSITIVE ACKNOWLEDGMENT (PACK) and NEGATIVE
ACKNOWLEDGMENT (NACK).

Parallel-to-serial converter
The PSC feeds a data stream forward to the peripheral interface card.

Incoming message byte counter

The IMBC keeps track of the number of the incoming message byte. This
message byte is received for the ICS. The message byte provides the incoming
message buffer (IMB) with the address required to write a byte of incoming
message data into the IMB.

Incoming message buffer access circuit

The IMBAC gives the IMBC address lines and incoming message bytes access
to the outgoing message buffer to write the outgoing message buffer. The
IMBAC gives the CP address lines and the CP data lines the ability to read or
write the outgoing message buffer (OMB).

Incoming message buffer
The IMB stores the incoming message bytes.
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NT1X35 (end)

Message receiver

The MR receives the serial IC incoming data stream and decodes four message
types: IDLE, MIS, IWS and MESSAGE (MSG).

Incoming message byte register
The IMBR latches in the most important eight bits of the incoming message
byte.

Incoming length register
The ILR stores the length of the incoming data message. The outputs of the
ILR are compared to the values of the IMBC. When these two values are equal,
the comparator signals the ICS that this byte of the incoming message is the
last one.

Incoming check code calculator

The ICC adds a message byte of data to a running binary sum of the previous
bytes of data.

Incoming check code register
The ICCR stores the last byte of the incoming message and the checksum for
the entire message from the ICC. If the checksums are equal, a checksum
signal is sent to the ICS.

Incoming controller port selector
The ICPS selects the ports for the IC.

Technical data

Power requirements
The input power to this card is fused to the paddle board with an axial lead
fuse. A light-emitting diode (LED) mounted on the faceplate of a visual fuse
alarm circuit indicates when a fuse is open.
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NT1X36AA

Product description

The NT1X36AA central message controller (CMC) peripheral interface card
provides a link for data and control messages. The link occurs between the
DMS-100 switch CMC and the peripheral controllers that perform network or
input/output (I/0) functions.

The card contains five separate and identical circuits.

Location
The card occupies one position in the CMC shelf.

Functional description

The NT1X36AA card uses signal conversions, data alignment, and gates to
receive and send data from the CMC and the peripheral controllers. The card
interacts with the CMC controller with five serial data lines, 12 control lines
and three clock lines. The card interacts with the peripheral controller and uses
a maximum of five pairs of one-directional, serial, ac-coupled lines. A biphase
transmission code with a biphase code violation indicates the frame pulse.

Functional blocks
Each circuit in the NT1X36AA contains the following functional blocks:

* logic gate
* DATA gate
» frame pulse inserter
» transistor-transistor logic (TTL)/biphase converter
» biphase driver
* biphase receiver
» clock extractor
» frame pulse extractor
* biphase/TTL converter
» phase aligner
* two AND gates
Logic gate
The logic gate receives port selection signals from the CMC incoming (IC) and

outgoing (OG) controller ports. The logic gate uses a port select signal to
determine which peripheral port receives the data.
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NT1X36AA (continued)

DATA gate

The DATA gate receives 2.56 Mbps TTL format data and idle messages from
the CMC IC and OG controllers. The following table lists the messages and
their meanings.

Idle messages

Message Meaning

Low priority idle Continuously transmits over serial
links when data does not transmit.

High priority idle Transmits to peripherals. Indicates
that only high priority data be sent to
the CMC.

May | send (MIS) Indicates a request to transmit data.

Send Indicates data ready to be received.

Positive acknowledge (PACK) Acknowledges successful data

transmission.

Negative acknowledge (NACK) Indicates data transmission not
successful.

Data message Indicates the start of a data message.

| will send (IWS) Informs the CMC that the peripheral
cannot accept a message from the
CMC

Frame pulse inserter
The frame pulse inserter receives data from the DATA gate and inserts a 125
ms frame pulse signal. The frame pulse inserter sends the data to the
TTL/biphase converter.

TTL/biphase converter

The TTL/biphase converter changes the data from a TTL format to a biphase
signal format.

Biphase driver
The biphase driver receives the converted data from the TTL/biphase
converter. The biphase driver uses control lines to send the data to the
peripheral controller at a 2.048 Mbps rate. The driver divides the frame pulse
into 32 10-bit channels. The driver inserts consecutive 8-bit data bytes into
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consecutive 10-bit channels to transmit the data. Bit 1 is for a reset code and
bit O is for the frame pulse.

Biphase receiver

The biphase receiver accepts 2.56 Mbps biphase data from the incoming path
of the peripheral port and sends the data to the clock extractor.

Clock extractor

The clock extractor removes the clock signal from the data. The clock signal
is aligned with the CMC clock and sends the data to the frame pulse extractor.

Frame pulse extractor

The frame pulse extractor receives the data from the clock extractor. The frame
pulse extractor removes the L25rame pulse and sends the data to the
biphase/TTL converter.

Biphase/TTL converter

The biphase/TTL converter changes biphase data received from the frame
pulse extractor to TTL format.

Phase aligner

The phase aligner receives the data from the biphase/TTL converter and aligns
the data to the CMC clock. The phase aligner sends the data to the AND gates
for transmission to the CMC IC or CMC OG controller.

AND gate

The AND gates receive data from the phase aligner and the peripheral port

select. If both signals are present, the gates send the data to the CMC OG or
CMC IC controller.

The relationship between the functional blocks appears in the following figure.
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NT1X36AA functional blocks
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Pin outs

The pin-out diagram for NT1X36AA the appears in the following figure.
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NT1X36AA pin outs

A
1A GND
2A +5V
3A +5V
4A +5V
5A GND
6A -5V
7A GND
8A
9A GND
10A
11A GND
12A
13A
14A
15A
16A
17A
18A
19A
20A - GND
21A 21B
22A ZZBJ
23A 23B
24A 24B
25A 25B GND
26A 26B
27A 27B
28A 28B
29A 29B
30A 30B ISPS2—
31A 31B
32A 32B
33A 33B ICPS0-
34A 34B ICID-
35A 35B OCPS1-
36A 36B IC-
37A 37B RCO-
38A 38B RC2-
39A 39B FPIN5-
40A 40B PC39000-

GND
+5V
+5V
+5V
GND
-5V
GND

GND

ICBS-

GND
GND
GND

OCBS-

ICPS1-

ICOD-
OCPS2-
OCPSO0-
OCOD-
RC1-
RC3-
OCID-
PC195-

41A 41B
42A 42B
43A 43B
44A 44B
45A 45B
46A 46B
47A 47B
48A 48B
49A 49B
50A 50B

51A 51B

52A 52B
53A 53B
54A 54B
55A 55B
56A 56B
57A 57B
58A 58B
59A 59B
60A 60B
61A 61B
62A 62B
63A 63B
64A 64B
65A 65B
66A 66B
67A 67B
68A 68B
69A 69B
70A 70B
71A 71B
T2A 72B
73A 73B
T4A 74B
75A 75B
76A 76B
TTA 77B
78A 78B
79A

1

I

A

GND
OBIPIN+
OBIPOUT+

1BIPIN+
1BIPOUT+

GND
GND

GND
GND

GND
GND

GND

B

GND
OBIPIN-
OBIPOUT-

1BIPIN-
1BIPOUT-

GND
GND

GND
GND

GND
GND

GND
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NT1X36AA (end)

Technical data
The cable attached to the NT1X36AA is a 26-gauge tight twist cable with 90-
to 110W impedance. The twist cable has a maximum attenuation of 17 dB at
2.56 MHz. The maximum cable length from the CMC to the peripherals is 61
m (200 ft).
The receiver for the card has
* areceiver sensitivity of 0.25V peak to peak
* a maximum input voltage of 3.2V peak to peak

* a minimum 500Vdc input/output isolation through the transformer

Dimensions
The dimensions for the NT1X36AA are as follows:

* height: 31.75 cm (12.5in.)
* depth: 24.5 cm (10 in.)
* width: 1.27 cm (0.5in.)

Power requirements

Power status indicators on the faceplate glow if the supply to the +5V or -5V
fuses is interrupted. The following table lists the power requirements for the
NT1X36AA.

Power requirements

Voltage Current Tolerance
+5V 25A +4.75V 1o +5.25V
-5V 0.1A -475Vt0-525V
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Product description

The common control (CC) card administers the activity between the incoming

controllers (IC) and outgoing controllers (OC).

Registers in the CC card store the status of the central message controller
(CMC) as the central processor (CP) determines. The IC and OC use these

registers in message transfer sequences.

The CC logs the interrupts that the IC and OC post during a message transfer
sequence (MTS) and forwards the interrupts to the CP. Primary clocking and

timing signals for the CMC are taken from the CC card.

Functional description
Functional blocks
The NT1X37AA contains the following functional blocks:

read/write locations accessible by the central processor
outgoing message buffer (OMB)
incoming message buffer (IMB)

port status table (PST)

command register (CDR)

maximum port count register

offline port address register (OPAR)
readable locations

configuration register

peripheral reset register (PRR)
message mode register (MMR)
interrupt register

mask register

mask interrupt register

read only locations

parity error interrupt register

clock interrupt

outgoing controller error type register
incoming controller error type register
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e port counter (PC)

* address strap

* parity strap

* message transfer attempted flag
* clock generation

e outgoing port address register

e port use contention control

Port status table
The CP and IC access the PST to read and write the status of the 70 peripheral
ports.

Command register
The CP uses the CDR to instruct the CMC to execute one of 39 commands.

Offline port address register
The OPAR contains the address in the PST that the CMC uses when the CMC
is in an offline mode. The address in OPAR is the address that the IC and OC
use when the CMC is offline.

Peripheral reset register
The active PRR informs the OC when a peripheral reset operation occurs.
When the PRR clears, the PRR informs the OC when a message transfer to a
peripheral occurs.

Message mode register
The active MMR indicates to the CMC to send the message in the OMB
simplex. When the MMR clears, the MMR indicates to the CMC to send the
message in the OMB duplex.

Port counter
The IC uses the PC to keep track of the port under examination.

Clock generation
Retiming flip-flops produce different frequencies and phases of clocks and
framing pulses for other circuits in the CMC to use.

Outgoing port address register
The outgoing port address register stores the port number specified in the
OMB.
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Port use contention control

Each controller requests to use a port from the port use contention control. The
peripheral is half duplex. The OC and the IC cannot use the port at the same
time.

Signaling and timing
Different maintenance test points are located in the CC card to help locate card
faults.

Technical data
Power requirements
The NT1X37AA has the following power requirements:

e current: +5V
* voltage: 1.8A (normal)

Pins labeled GND are logic circuit ground and are different from frame ground
and battery return.

The common control card operates in duplex mode and limits the allocation of
duplex pairs. Duplex messages are sent over two separate peripheral cards in
the CMC.
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Product description

The NT1X44 stack card provides the register and stack functions of the
processor. The NT1X44 is a four layer card that conforms to DMS common
features.

This description covers the following card codes:

1 Kword stack card-NT1X44AA

1 Kword stack card, ESD faceplate-NT1X44BA
4 Kword stack card, ESD faceplate-NT1X44BB
1 Kword stack SPIE card-NT1X44Y

Functional description
Functional blocks
The NT1X44 contains the following functional blocks:

stack pointer

RAM address multiplexer (MUX)
RAM stack

data port extension register
most significant (MS) byte data store (DS) address drivers
pipe register

top-of-stack (TOS) register
S1-bus MUX

S2-bus MUX

DS data drivers

DS data receivers

TOS MUX

Result-bus (R-bus) receivers
ROM decode

ROM parity

RAM/DS parity

The relationship between the functional blocks appears in the following figure.
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NT1X44 functional blocks
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Stack pointer

The stack pointer is a 9-bit up/down counter (12 bits for 4 Kword stack) under
microcode control. The stack pointer provides one of the four methods to
address the RAM stack.

RAM address multiplexer

The RAM address MUX provides four methods to address the RAM stack
under microcode control.

RAM stack
The RAM stack is a 1 Kword by 16 bit high speed memory with a 1-bit parity.

Data port extension register

The data port extension register is an 8-bit register. The data port extension
register is loaded from the MS byte of the RAM/CDS bus under microcode
control.

This register forms the MS byte of the 24-bit DS address. This register can be
loaded in parallel with DA. Refer to arithmetic and logic function (ALF) board
NT1X45.

Most significant byte data store address drivers

The MS byte DS address driver distributes the MS byte of the 24-bit address
on the processor backplane.

Pipe register
The pipe register is a 16-bit register used as one of two source registers in
arithmetic or logical operations.

The pipe register is loaded with data from the RAM stack or data store under
microcode control. This register has a secondary function as a left-shift register
that holds the multiplicand in a multiply operation.

Top-of-stack register
The processor uses the TOS register in four operations:

* as the top of stack to make sure of fast access to an element in arithmetic
or logical operations

» as the data to store register on writes to RAM or DS

* to communicate data between processors when the processors run as a
matched pair

» as ageneral purpose register with a different microcode bit to control
loading
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S1-bus multiplexer

The S1-bus MUX multiplexes the TOS register, pipe register, DA extension
register and the stack pointer on the tristate S1-bus.

S2-bus multiplexer

The S2-bus MUX multiplexes the TOS register and the pipe register on the
tristate S2-bus.

Data store data drivers

The DS data drivers distribute data from the 16-bit data port data bus on the
processor backplane.

Data store data receivers

The DS data receivers provide hysteresis reception of data from the 16 bit
bidirectional DS data bus.

Top-of-stack multiplexer

The TOS MUX selects one of two sources of data to load in the TOS register.
The data sources are the DS/RAM or the R-bus. The selection of data is under
microcode control.

Result-bus receiver
The R-bus receiver provides hysteresis reception of data from the 16-bit R-bus.

ROM decode

The ROM decode decodes the microcode ROM information and distributes
control signals to areas of logic decoded for control.

ROM parity
The ROM parity generates a single-level parity bit of the seven microcode
ROM bits received on the card.

RAM/DS parity

The RAM/DS parity generates parity and checks over address and data for
both the RAM stack and the DS.

Parity checking is inhibited for page #FF of the DS.
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NT1X46EA

Product description

The NT1X46EA system uses the improved load-route read-only memory
(ROM) card for the 40 MHz central controller in the DMS-100 NT40. This
ROM card is different from the previous version, NT1X46DA. This ROM card
adds firmware to allow use of all load routes.

Functional description

The NT1X46EA provides the microstore and microstore addressing functions
of the central processor.

Functional blocks
The NT1X46EA contains the following functional blocks.

e data jump register

* page register

* chapter register

* subroutine register

* ROM address multiplexer

* PROM microstore

* ROM data register

* ROM decode block

*  ROM parity block

* reset address buffer
Data jump register

The data jump register is a 4-bit register. This register can multiplex to the least
important 4 bits of the ROM address. This action provides a data jump ability.

Page register
The page register is a 2-bit register that allows access to the microstore in a
single chapter. The page register has a bypass feature. The bypass feature
overrides the microstore pipeline. This feature allows the system to define and
execute the page jump in one step.

Chapter register

The chapter register is a single bit register that controls access between the two
microstore chapters.
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NT1X46EA (continued)

Subroutine register

The subroutine register is a 12-bit register that holds the return address of a
microstore subroutine.

ROM address multiplexer

The 13-bit ROM address multiplexer is implemented with high-drive buffers.
The multiplexer allows termination of the address lines. The multiplexer
improves noise immunity under high load and capacitance conditions.

PROM microstore

The PROM microstore is a total of eight kbyte by 40-bit words. The PROM
micro divides into two chapters of four pages each, with 1 Kword of storage in
each page.

ROM data register

The ROM data register latches the data bits that the NT1X46EA card requires
from the PROM output data register. Boards in the NT40 CPU use the PROM
register.

ROM decode block

The ROM decode block decodes the latched microstore PROM data and
distributes the control signal for onboard use.

ROM parity block
The ROM parity block performs a parity check on the PROM address and data.

The ROM parity block sends the single-bit parity signal to the maintenance
card NT1X48.

Reset address buffer

The reset address buffer supplies the CPU reset address. The system uses the

reset address to reset the CPU.

The relationship of the functional blocks appears in the following figure.
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NT1X46EA functional blocks
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Technical data
Power requirements
The nominal supply voltage for the NT1X46EA is +5V. The standard supply
current is 3.5A.
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NT1X47

Product description
The timing and control card provides the microcycle source and microstore

decoding functions of the processor. This card has four layers and conforms to
DMS common features.

The following versions of this card are available:

* NT1X47AA Processor timing and control

 NT1X47BA The same as NT1X47AA, with ESD faceplate

* NT1X47BB Processor timing and control, compatible with NT1X43BD
Improved pipe and ESD faceplate

* NT21X47YA Processor timing and control SP1E

* NT1X47YB Processor timing and control SP1E, compatible with
NT1X43BD Improved pipe.

Functional description

The NT1X47 provides the microcycle source and the microstore decoding
functions of the processor.

Functional blocks
The NT1X47 contains the following functional blocks:

» clock generation

» program port clock delay

* microcycle clock control

* microcycle clock drivers

» digital timers

» clock interrupt register (CIR)
* ROM decode

» register destination decode
* register source decode

» flag selection

» data bus receivers

» status control register

» data bus drivers

* interrupt logic
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NT1X47 (continued)

* hexadecimal display
* reset register

* reset sequencer

*  ROM parity

The relationship between these parts appears in the Functional blocks figure.

Clock generation

A 36 MHz crystal oscillator provides the free-running 18 MHz CLK22 signal
that drives clocks. When the system detects a defective clock, an automatic
clock sensing mechanism selects the source clock from the mate processor. If
an offline, manual, or power reset occurs, the processor must use the clock
source of the processor.

A controlled clock switch is provided for test purposes.

Program port clock delay

The program port clock delay introduces a single CLK25 period delay into the
release of a wait state. This action occurs if the program port causes the the
wait state.

Microcycle clock control

Place the clock in a temporary wait state to synchronize the microcycle clock
CLK50. A pair of synchronization signals are added to the microcycle clock
control. This addition accommodates the improved program port control.

Microcycle clock drivers
Microcycle clock drivers provide distribution of the microcycle clock.

Digital timers
Digital timers provide all of the timeouts in the central processor (CP).

Clock interrupt register
The CIR is a 4-bit counter that sets the clock interrupt period. The inputs of the
CIR are configured through pin straps when the system is connected. The
S1-bus can read the CIR register and the output from the counter for control
purposes.

ROM decode

The ROM decode decodes the ROM data register and distributes the control
signals.
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NT1X47 (continued)

Register destination decode

The register destination decode decodes the ROM data register. The register
destination decode distributes the register clocks and register clock enables
through the processor.

Register source decode

The register source decode decodes the ROM data registers. The register
source decode distributes the register enable signals through the processor.

Flag selection
Two registers provide flag generation and selection. The outputs from both
registers are multiplexed and selected under microprogram control. This action
generates a single signal. Use this signal for conditional branching.
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NT1X47 (continued)

NT1X47 functional blocks
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NT1X47 (continued)

Data bus receivers

Data bus receivers provide hysteresis reception of the least significant (LS)
byte of the data bus.

Status control register

The NT1X47 contains bits 0 to 5 of the status control register. All eight bits
(six used) are loaded from and read to the LS byte of the data bus.

Data bus drivers

Data bus drivers distribute the LS byte of the status control register to the data
bus.

Interrupt logic
Three cards contain the interrupt register. One of the registers is the NT1X47.
The debug and clock levels are on this card. The interrupt mask register (IRM)
and the interrupt request register (IRQ) are provided.

The IRM is loaded from the data bus as a memory location destination. A
multiplexing buffer on the output allows read operations to the data bus for
control purposes.

The system multiplexes the IRQ to the data bus to read for control purposes.

Hexadecimal display
The system uses two hexadecimal displays as maintenance indicators. The
displays appear as a write-only memory location on the data bus. The no read
facility is provided.

Reset register
The reset register allows the processor to execute a reset sequence in response
to re-initialization. The system multiplexes the register onto the data bus to
allow read operations for control purposes.

Reset sequencer
A reset sequencer is a 6-bit recirculating register. The system normally clears
the reset sequencer when a reset condition is not present. The release of the
clear allows the system to clock the register at CLK25 rate. This action
generates a sequence that stops the processor, issues a master reset and starts
the microcycle clock.

The last stage of the sequencer inhibits the clock of the sequencer. This action
locks out a repeat of the reset mechanism until the reset register clears the reset
stimuli.
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NT1X47 (end)

ROM parity
The ROM parity performs a single-level parity generation of the seven PROM
data bits latched on this board.
Signaling
Timing points
The four timing points that are tapped appear in the following table.

NT1X47 timing points

Points Period Purpose

704clk 7.04 us when the two processors
go to synchronization

TOUT+ 125 us for timing out the data or
program ports
CLK12.5 12.5 ns maximum, provides the clock
adjustable in 0.8 interrupts
increments
STTOUT 0.8s a recovery mechanism
with an insane active
processor
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NT1X50AB

Product description

The NT1X50AB data port extender provides a buffer between the processor
and external memory devices.

The NT1X50AB is a double-sided card that conforms to DMS common
features.

Functional description

The NT1X50AB provides transistor-transistor logic (TTL) to balanced line
level shifting to the memory. The NT1X50AB provides a balanced line to a
TTL level shift from the memory to the processor.

Functional blocks
The NT1X50AB contains the following functional blocks:

» differential address line drivers that have one direction

» differential bidirectional drivers and receivers

» differential control drivers and receivers that have one direction
* TTL to control bus direction and inhibit control signals

Differential address line drivers that have one direction

Differential address drivers accept TTL input signals. These drivers transmit
differential address signals over a twisted pair of wires to the memory shelf
where these lines terminate. The system enables the address drivers.

Differential bidirectional drivers and receivers

The system enables the differential data receivers. The system disables the
differential data drivers when the system issues a read store. When the store
completes the read, the system removes the wait state in the processor. The
data bus returns to the normal state, write cycle.

Differential control drivers and receivers that have one direction

The extender receives the signals. The extender transmits the signals to the
external memory device as differential control signals. These signals follow:

* read store (RS)

* write store (WS)

* active (ACT+)

» data port reset (DRESET)
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NT1X50AB (end)

TTL logic to control bus direction and inhibit control signals
The configuration register inhibits read and write operations to the external
memory devices. The configuration register does not allow the memory
devices to receive EDUNIT. The processor maintenance can set the
configuration register. This operation does not require the bus protocol signals.
This operation can occur during bus failure.
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NT1X51AA

Product description

The NT1X51AA central message controller (CMC) interface card is a special
data port extender card in the shelf of the central processor (CP).

The NT1X51AA performs four functions:

interfaces the CP with two CMCs

acts as a bus extension of the single-ended, tristate busing scheme used in
the CP and between the CP and CMCs

decodes the address of an addressed CMC and allows communication
between the CP and the CMC

blocks or allows communication between a CMC and a CP

Functional description

The CMC interface contains two circuits. One circuit is present for each port
to the CMCs.

Functional blocks
The CMC card contains the following functional blocks:

address drivers

address decoder

configuration register (CR)
port selector and enable (PSE)
central buffer (CB)

data drivers (DD)

data receiver (DR)

The relationship of these parts appears in the following figure.

DMS-100 Family Hardware Description Manual Volume 1 of 5 2001Q1



2-54 NT1Xnnaa
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NT1X51AA functional blocks
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Address drivers

The address driver receives the 24 tristate address lines from the CP backplane.
The address driver feeds address bits (0-9) that have one direction to the CMC
through a cable connection.
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Address decoder

The address decoder consists of three address decoding circuits. One circuit
decodes the address of CMC 0. One circuit decodes the address of CMC 1.
One circuit decodes the address of the configuration register.

Configuration register
The CR enables or blocks the DUNIT and IOINT signals to the CP.

Port selector and enable

The PSE controls the direction of the tristate bus between the CMCs and the
CPs. The PSE controls the read and write signals on the CMC interface port to
the CMC.

Central buffer
The CB buffers the control leads between the CP and the CMC.

Data drivers

The PSE can enable the tristate DDs. The tristate DDs can forward the
bidirectional data bus lines (0-15) from the CP to the CMC.

Data receiver

The PSE can enable the tristate DRs. The tristate DRs can forward the
bidirectional data bus and parity bus from the CMC to the CP.

Technical data

Power requirements
The NT1X51AA has the following power requirements:

* voltage: +5V
e current: 2.2A
The input power to this card is fused on the paddle board with an axial lead

fuse. A visual fuse alarm circuit for this fuse includes a light-emitting diode
(LED). The LED is on the faceplate to indicate when a fuse is open.
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NT1X54AA

Product description

The NT1X54AA jack-ended trunk circuit pack allows tests of trunks and lines.
Tests occur with portable test equipment from the MAP terminal. The card
contains two different test circuits. Each test circuit provides T-lead, R-lead,
T1-lead, and R1-lead. These leads are for use with DMS-100, DMS-200 and
combined DMS-100/DMS-200 switches.

Location

The card occupies one card position in a maintenance trunk module (MTM) or
a four-wire or eight-wire trunk module (TM).

Functional description

The NT1X54AA card provides normal trunk circuit processing. The
NT1X54AA converts outgoing pulse amplitude modulation (PAM) samples to
voice frequency (VF) signals and incoming VF signals to PAM samples. The
VF information does not pass to or come from a trunk. The VF leads connect
to test jacks for use with portable test equipment. The system sends PAM
samples to the MTM or the TM. The system sends the samples over the
transmit pulse amplitude modulation (XPAM) bus. The system receives the
samples over the receive pulse amplitude modulation (RPAM) bus.

Functional blocks

The NT1X54AA contains the following functional blocks:
« sampling gate

» digital-analog (D-A) converter

* transmit P-pads

* analog-digital (A-D) converter

* level-adjustment pads

* isolating-limiting circuits

* looparound circuits

» trunk logic circuit (TLC)

Sampling gate

The sampling gate is common to the receive and the transmit circuit. In the
transmit direction, the gate samples PAM information from the MTM or TM
on the RPAM bus at an 8 kHz rate. The system applies the sampled information
to the D-A converter for additional processing. In the receive direction, the
gate samples the converted VF information from the A-D converter at an 8 kHz
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rate. The gate sends the sampled information to the MTM or to the TM over
the XPAM bus.

D-A converter
The D-A converter accepts sampled PAM digital information from the
sampling gate. The D-A converter converts the PAM information to VF analog
information. The converter amplifies the signal before the converter applies the
information to the level-adjustment pads.

Transmit P-pads
The system includes the P-pads of 4, 2 and 1 dB in the transmit circuit. This
action compensates for losses. This action produces the actual measured loss
for the trunk the system tests. Relays control the pads. The trunk logic circuit
operate the relays.

The P-pad settings for applications appear in the table below.

P-pad settings

Application Pad setting (dB)
Local direct trunk 3
Tandem trunk to analog tandem switch 3
Tandem trunk to digital tandem switch 6
Toll connecting to analog Class 4 switch 5
Toll connecting to digital Class 4 switch 6
Collocated step-by-step (SXS) office 1

A-D converter
The A-D converter accepts VF information from the level-adjustment pad and
converts the VR information to PAM information. The converter passes the
information to the sampling gate for transmission to the MTM or the TM.

Level-adjustment pads
The transmit and receive circuits contain level-adjustment pads. These pads
provide adjustments from O dB through 15.75 dB in 0.25dB steps. Miniature
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switches control the pads. Select the switches in combinations to produce the
full adjustment range. Switch positions appear in the following table.

Level-adjustment pad switch settings

Switch Segment Adjustment (dB)
S1 (receive) 3 8.00
S2 (transmit) 2 4.00
1 2.00
S3 (receive) 3 1.00
S4 (transmit) 2 0.50
1 0.25

Isolating-limiting circuits
The system provides an isolating circuit in the transmit and the receive
direction. The isolating circuit does not allow signals that are not VF to enter
or leave the card. The system provides a limiting circuit in the transmit and
receive direction. The limiting circuit restricts the signal levels that enter or
leave the card.

Looparound circuits

The trunk logic circuit controls a relay. This relay loops the circuits at the
T-lead, R-lead, T1-lead, and R1-lead. This action isolates the test trunk circuit
from the maintenance test position. This action allows internal tests of the
trunk circuit.

TLC

The TLC handles communications and serves as a communications buffer
between the NT1X54AA card and the TM. The TLC controls operation of the
relays that control the P-pad and the looparound circuit.

The relationship between the functional blocks appears in the following figure.
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NT1X54AA functional blocks
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NT1X54AA (end)

Technical data
The provides the following transmit and receive levels:

Transmit and receive levels

Level Value

Maximum transmit level for digital test +9 dBm
sequence (DTS) input

Transmit level range with P-pads setto  +9 dBm to -6 dBm
0 for DTS input

Minimum receive level for DTS output -12 dBm

Receive level range for DTS input -12 dBm to +3 dBm
Nominal transmit level for TP3 tests -6 dBm

Nominal receive level for TP3 tests 0 dBm

Nominal transmit level for TPO tests 0 dBm + P-pad value
Nominal receive level for TPO tests 0 dBm

The recommended cable type is NESO8A, with an impedance ofib.a#
each 1000 ft. The maximum cable length is 760 m (2500 ft).

Dimensions
The following are dimensions for the NT1X54AA circuit card:

e height: 353 mm (13.9 in.)
e depth: 280 mm (10.9 in.)

Power requirements
The NT1X54AA card requires 500 mW of power for each idle trunk circuit.

DANGER

Damage to equipment or loss of service

Use this card on telephone wiring that Northern Telecor
protector, catalog number 303M-12AIKE, protects. A 2
AWG copper wire with thermoplastic insulation must be
present. The maximum fusing wire that you can use in
series with the protector is 26 AWG.

(2 B )
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NT1X55

Product description

The NT1X55 disk drive controller provides an interface. The interface is
between the input/output controller (I0OC) of DMS-100 Family switching
equipment and one Priam Winchester disk drive. The Winchester disk
subsystem provides high-capacity memory enhancement to the DMS-100
Family switch of 30 Mbytes to 150 Mbytes. The disk controller receives
messages in parallel data format. The controller receives messages from the
IOC common bus and routes messages to the Winchester disk drive.

The primary usage features of the NT1X55 are as follows:

» controls a maximum of three Priam disks

* maintains backup memory allocation for a map of the drive configuration

* monitors configuration map and disk variables to detect errors

* maintains logs to keep track of activities for the disk system

* incorporates a self-test facility

» provides a light-emitting diode (LED) fuse failure indicator mounted on
the front panel

Location
The NT1X55 disk controller occupies one card position inan NT1X61 10C or
an NT2X76 combined central message controller (CMC)/IOC shelf.

Functional description
Divide the disk controller circuit in five major parts:

* an lOC interface,

* amicroprocessor core

» aburst error processor (BEP),
* a buffer memory

* adisk interface.

The disk controller design can emulate two virtual controllers, each controller
is qualified to control a separate disk drive. The central control (CC) can select
one of two virtual controllers. Selection occurs through the terminal number
field of the CC to peripheral processor messages. Most commands are
performed separately for each virtual controller. These controllers include data
transfer between the CC and disk and other disk-related functions. Several
maintenance functions apply to the card as a whole and are not only associated
with a virtual controller.
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The disk controller emulates one virtual controller at any time. Outgoing
messages are queued on a disk controller basis because the system cannot
interrupt the control processor. Outgoing messages are not queued on a virtual
controller basis to prevent message rebounds. Higher level CC processes are
responsible for queuing messages generated by the virtual controller. A
process associated with one virtual controller terminates. The system sends a
message that relates to the alternate virtual controller.

In the current application with the DMS-100 Family of switches, one disk
drive, and one virtual controller, is in use with a disk controller.

Stored data on the disks are in 1 kbyte sectors that can be addressed separately.
The parameters, like cylinder, track number, and sector number access each
sector. To avoid software overheads that are not necessary, the disk controller
accepts logical addresses. Logical addresses are the volume number and block
number. The disk controller converts logical addresses to the address required
to access the sector.

The disk controller can control several models of Priam drives. During the
initialization of a drive, the disk controller learns parameters of the disk. The
disk controller reports the total disk resources available to the file system. The
disk controller can partition resources into logic volumes. Each volume has a
adjacent set of addresses. The disk controller firmware imposes limits on the
number of volumes (32) and the size of the volume (65 456 blocks). The
allocate volumes command string assigns the wanted partitions to the drive.
When a drive is allocated, you can issue the logical address to access any
available block.

To perform the address translation, the disk controller maintains a map for the
drive partitioning. Save this configuration map in the buffer memory. The
configuration map is written to two reserved disk sectors for nonvolatile
backup and drive portability.

When alogical address is received, the address is first converted to an absolute
block number. To convert an address, add the volume offset obtained from the
configuration map to the block number in question.

Convert the absolute block number in to a address as follows:

* Divide the number of sectors. The remainder is the sector number.

» Divide the sector number by the number of tracks. The remainder is the
track number.

* The quotient from the operation that preceded is the cylinder number.
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Before you use the disk drive with DMS-100 Family switches, you must

format and allocate the disk drive. The drive is not always arranged for

DMS-100 Family use. In this occurrence, attempts to enter data and receive
output result in errors. Place a disk drive in a DMS-100 Family shelf. Verify
dual in-line package (DIP) switch settings on the drive. The DIP switch
settings program the number of sectors for each track. Make sector
programming changes before you turn on the drive. The appropriate DIP
switch settings appear in the table titled “Disk DIP switch settings”.

Maintenance logs are on a virtual controller on a one for each disk basis. The
logs keep track of the activities of the disk system. These activities include the
number of error messages sent to the CC or the number of soft data errors.

The relationship with the functional blocks appears in the following figure.

NT1X55 functional blocks for the disk controller
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8-bit destination lines

|OC interface

The common I0C input bus to the disk controller and other device controllers
comprises 16 address lines that have one direction. The common IOC input bus
also comprises eight bidirectional lines, and four control lines that have one
direction.

Bits 12 to 15 of the addresses are matched to a 4-bit strap value. This 4-bit strap
is for insertion in the slot plug of the disk controller. Bits 10 and 11 identify

the disk controller port to which the drive connects. The disk controller has
four ports and handles one drive. The disk drive is hardware-wired to respond
to port zero. Bits zero to nine select message buffer words and associated status
and control registers.
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The eight data lines send messages to and receive messages from the disk
controller. A list of commands the disk controller accepts appears in the
following table.

The four control lines carry signals that control read and write sequences and
hardware resets.

All central processing unit (CPU) control and data transactions are performed
with messages routed through the IOC and central message controller (CMR).
Outgoing messages from the CPU have information for different tasks related
to data transmission, control interrogation, and maintenance. The system

generates incoming messages to the CPU as a result of outgoing messages.

A status register in the I0C interface controls the flow of messages. The I0C
can read this 8-bit register separate from the microprocessor of the disk
controller at any time. The microprocessor is responsible for loading a latch
with seven of the eight bits of data. The additional bit is a separate flag that
indicates the state of a sanity timer. The seven bits indicate the state of the disk
controller. The seven bits indicate if the disk controller is ready to receive data
or transmit data.

Microprocessor core
The microprocessor core includes an arithmetic and logic unit (ALU),

sequencing logic, micro program memory, a pipeline latch, and source and
destination management.

A bipolar processor that provides control of an 8-bit path for all data control
drives the disk controller. Pass data through the ALU to perform all data
transfers in the disk controller. Devices that generate data have ports on the
source bus and devices that accept data have ports on the destination bus.

Commands (Sheet 1 of 3)

Command Function

format This command learns the available capacity of the
disk and gives each sector a different address. This
command writes timing and synchronization
information on the disk.

allocate volumes This command defines the partitioning or the disk
store in logical volumes.
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Commands (Sheet 2 of 3)

verify

read

write

boot

query resources

query allocation

query logs

clear log(s)

format blocks

setroute

profile

query status

dump memory

This command reads all sectors in the specified
volume. This command creates a list of defective
blocks for or sectors that cannot be read or located.
Error correction is not ever invoked. This function
allows the file system to map media defects to an
error file before the file system uses the volume.

This command provides random access to any 1
kbyte block on the disk. The function passes the
data back to the central control (CC) in five
messages.

This command allows the CC to update any 1 kbyte
block on the disk.

This command locates the bilge file and sends the
file to the CC. Flow control requires a boot-continue
command after every message the CC receives.
This command starts flow control.

This command reports the available disk capacity to
the CC.

This command reports the volume allocation of the
disk to the CC.

This command sends the log records to the CC.

This command clears all of the log records or this
command only clears the record specified.

This command fills the data field of a list of sectors
(maximum 120) with a specified data pattern.

This command is a maintenance command which
assigns the peripheral processor number and clears
the latched sanity flag.

This command returns the specified area of the
buffer memory of the disk controller to the CC.

This command returns the drive status map, store
status, and signature analysis gate bits to the CC.

This command returns the specified area of the
buffer memory of the disk controller to the CC.
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Commands (Sheet 3 of 3)

query vintage This command reports the firmware vintage, like
1D2 or 1W3.
spin This command provides a mechanism to start or

stop the disk spindle rotation.

selftest This command allows the CC to test elements of the
disk system. This command has a test mode to allow
different types of tests to be performed separately.

Burst error processor
The burst error processor (BEP) provides error detection and correction of the
data streams to and from the disk. The BEP can check the integrity of the disk
resource variables and configuration maps when stored in the buffer memory.

The BEP generates redundancy codes in an internal register array. Check bits
are appended to the data. The system writes the data to the disk. The observed
error rates for the system are one soft error for each million blocks read. The
probability of an error that is not detected is 2 X110

The BEP corrects all single burst errors less than 12 bits long. The error burst
can be longer than 11 bits, or a double burst can occur. In this occurrence, a
limited possibility occurs that data miscorrection is possible for a different
valid code word. This miscorrection is the primary reason for an error rate that
is not detected. Perform corrections on any block in a maximum of 120 ms for
each attempt.

Buffer memory

The buffer memory comprises a 3 kbyte-by-8-bit memory interfaced on the
microprocessor buses. The buffer memory stores data which writes to and
reads from the disk. The data store is partitioned in twelve 256 byte pages.
Three of the 256 byte pages are reserved for disk controller workspace and
storing log information. These pages are also reserved to maintain
configuration maps and drive variables.

Disk interface
The disk interface can be reduced to the following functional parts:

* a bidirectional bus

e control and status signals

» data conversion signals

» clock switch, synchronization, and reset logic
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The relationship with the functional blocks of the disk interface appears in the
following figure.

NT1X55 functional blocks for the disk interface
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An 8-bit bidirectional bus between the disk controller and the control
processor associated with the disk is present. This bidirectional bus sends
commands to the disk drive (spin up, spin down, seek restore, reset fault
indication). This bus also loads target cylinder addresses, and reads the disk
status or the current cylinder address. The bus is in the positive logic mode.
Two positive-logic address bits determine the register you write on or the
register you read from the disk. Test the bus separate from the disk for
maintenance purposes.

Several discrete control and status signals on the interface are present. These
signals are required to provide the disk controller with real time control of the
disk read and write electronics.
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The disk control functions appear in the following table.

Disk control functions

Control lines Number Function

USEL - 2 selects one of two disks

WGATE-/RGATE 2 enables read and write
electronics

HEAD/ 3 encoded to select one of eight

heads (tracks)

ADD+/AD1+ 2 selects target register for bus
read and write

DSKRD-/DSKWR- 2 strobes in association with the
bidirectional bus

The status line functions appear in the following table.

Status line functions

Status lines Function
DRDY - indicates drive is current, servos locked on track
INDEX - provides a servo pulse from the control track one

time in each round

SECTOR - pulses to indicate the start of each sector

The data conversion logic circuit converts non-return-to-zero (NRZ) serial
data. The circuit converts this data from the disk to an 8-bit representation for
the disk controller. The circuit converts 8-bit parallel data from the disk
controller to NRZ serial data for transmission to the disk.

Three types of synchronization are required during serial input and output
operations:

» The first type of synchronization is the rotation of the disk. To accomplish
this, poll for an index mark or wait for sector pulses. The system generates
both options from the control tracks on the media. Both options provide
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complete rotational references separate of any differences in disk motor
speed.

* The second type of synchronization is clock synchronization of the disk
controller microprocessor to the data clock that the disk generates. This
synchronization occurs in the hardware clock switch circuits.

» The third type of synchronization is byte synchronization to the serial data
stream. During write operations, a firmware write to the parallel-to-serial
converter of the special data synchronization character establishes the
byte-synchronization. For the read operation, hardware that waits for the
same character performs data sunchronization.

When the system selects a disk, the disk provides a reference clock. If the
system asserts the read gate, extract the clock from the encoded data through
use of a phase-locked oscillator. If the system does not assert the read gate,
derive the clock from the disk media with the servo head. The clock differs in
frequency as the motor speed changes. Make sure the firmware runs in
synchronization with the disk. The main clock can be switched from the 8
MHz 10C-CLK to the disk-generated REF-CLK (about 8.3 MHz).

The reset timer allows the disk controller to apply a 100 ms reset strobe to the
disk drive. To perform this action, assert a single write strobe.

Technical data

This section describes the technical specifications for the disk drive controller.
These specification include:

* 10C bus requirements

» disk interface requirements
» disk DIP switch settings

* power requirements

» environmental conditions

* equipment dimensions

IOC bus specifications
Technical data for the I0C bus includes specifications for address lines, control

lines, and data lines.
The specifications for the address lines are as follows:

» 16 lines that have one direction with Schottky transition to transition logic
(TTL) line drivers and low power Schottky receivers

» terminations of 270 ohms to +5 V and 470 ohms-to-ground
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The specifications for the control lines are as follows:

* 4 lines that have one direction with open connector Schottky TTL line
drivers and low power Schottky hysteresis receivers

» terminations of 270 ohms to +5 V and 470 ohms-to-ground

The specifications for the data lines are as follows:

» 8 bidirectional lines with Schottky TTL line drivers and low power
Schottky receivers

» terminations of 270 ohms to +5 V and 470 ohms-to-ground

Disk interface specifications
Disk interface specifications appear in the following table.

Disk interface specifications

Component Specifications
Data lines eight bidirectional lines
Data code NRZ
Address lines two lines that have one direction
Control lines 12 lines that have one direction
Status logic three lines that have one direction
Serial interface two sets of two lines that have one direction
Reset strobe one line that has one direction
Connecting cables two with maximum length of 5.49 m (18 ft)
Disk types Priam 3350-10
Priam 6650-10
Priam 15450-10
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Disk DIP switch settings

For correct operation with DMS-100 Family equipment, set the DIP switches
on the disks as listed in the following table.

Disk DIP switch settings

Group Location

Single PCB Split PCB Switch number Switch function  Switch setting

10K 1J 1 Unit Select 1 On
2 Unit Select 2 Off
3 Unit Select 3 Off
4 Unit Select 4 Off
5 Skip defect On

protection

6 Write enable On
7 Clock transmit On
8 Clock phase On

11K 9F 1 1 sector / track Off
2 2 sectors / track On
3 4 sectors / track Off
4 8 sectors / track Off
5 16 sectors / track  On
6 32 sectors / track  Off
7 64 sectors / track  Off
8 reserved Off
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Power requirements
The power requirements appear in the following table.

Power requirements

Type of Power Amount
Voltages required +5V
Current required 45A

Environmental conditions
The disk drive controller performs under limited environmental conditions that
appear in the following table.

Ambient Conditions

Condition Operating range Short-term range

Temperature 10°C to 30°C 5°C to 49°C
(50°F to 86°F) (41°F to 120.2°F)

Relative humidity 20% to 55% 20% to 80%

Note: A relative humidity of 80% is expected at an ambient temperature of
215°C (69.85F) maximum. At an ambient temperature of 495
(120.25F), the relative humidity is expected to be 30% maximum.

Equipment dimensions
The disk drive controller dimensions are:

* height: 353 mm (13.9in.)
* depth: 277 mm (10.9 in.)
e width: 213 mm (0.84 in.)

» weight: 820 grams (1.8 Ib)
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Product description

The NT1X55FA disk drive controller provides an interface. This interface is
between the input/output controller (I0OC) of DMS-100 Family switching
equipment and one Priam Winchester disk drive. The Winchester disk
subsystem provides a high-capacity memory enhancement to the DMS-100
Family switch. The capacity of the NT1X55FA circuit card is 250 Mbytes. The
disk controller receives messages in parallel data format. The disk controller
receives these messages from the IOC common bus. The disk controller routes
the messages to the Winchester disk drive.

The primary usage features of the NT1X55FA are as follows:

» controls a maximum of three Priam disks

* maintains backup memory allocation for a map of the drive configuration

* monitors configuration map and disk variables to detect errors

* maintains logs to keep track of activities for the disk system

* incorporates a self-test facility

. provi?les a light-emitting diode (LED) fuse failure indicator on the front
pane

Location

The NT1X55FA disk controller occupies one card position inan NT1X61 IOC
or an NT2X76 combined central message controller (CMC)/IOC shelf.

Functional description
Divide the disk controller circuit in five major parts:

* an IOC interface

* a microprocessor core

* aburst error processor (BEP)

* a buffer memory

* adisk interface

The design of the disk controller allows the disk controller to copy two virtual
controllers. Each controller can control a separate disk drive. The central
control (CC) can select one of the two virtual controllers. The selection occurs
through the terminal number field of the CC to peripheral processor messages.

Most commands are performed separately for each virtual controller. These
commands include data transfer between the CC and disk and other
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disk-related functions. Several maintenance functions apply to the card as a
whole and are not associated with a virtual controller.

The disk controller emulates one virtual controller at any time. You cannot
interrupt the control processor. Outgoing messages are queued on a disk
controller basis and not on a virtual controller basis. This process allows the
controller to avoid message rebounds. Higher level CC processes are
responsible for queuing virtual controller-dependent messages. For example, a
process associated with one virtual controller terminates. This termination
occurs before the system sends a message that relates to the alternate virtual
controller.

In the current application with the DMS-100 Family of switches, use one disk
drive, and virtual controller, with a disk controller.

Store data on the disks in 1 kbyte sectors that are addressed separately.
Parameters, like cylinder, track number, and sector number access each sector.
To avoid software overheads that are not necessary, the disk controller accepts
logical addresses. A logical address is the volume number and block number.
The disk controller converts logical addresses to the physical address required
to access the sector.

The disk controller can control several models of Priam drives. During the
initialization of a drive, the disk controller learns the parameters of the disk.
The disk controller reports the total disk resources available to the file system.
The resources are partitioned in to logic volumes. Each volume must contain
an adjacent set of addresses. The disk controller firmware imposes limits on
the number of volumes (32) and the size of the volume (65 456 blocks). Use
the allocate volumes command string to assign the wanted partitioning.
Allocate a drive and issue the logical address to access any available block.

To perform the address translation, the disk controller maintains a map for the
drive partitioning. The buffer memory saves this configuration map. This
configuration map is written to two reserved disk sectors for nonvolatile
backup and drive portability.

A logical address is received. The address is first converted into an absolute
block number. The disk controller adds the volume offset obtained from the
configuration map to the block number in question.
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Convert the absolute block number to an address as follows:
+ Divide the number of sectors. The remainder is the sector number.

» Divide the sector number by the number of tracks. The remainder is the
track number.

* The quotient from the earlier operation is the cylinder number.

Before you use the disk drive with DMS-100 Family switches, format and
allocate the disk drive. If the drive is not arranged for DMS-100 Family use,
attempts to enter data and receive output resultin errors. When you place a disk
drive in a DMS-100 Family shelf, verify the dual inline package (DIP) switch
settings on the drive. The DIP switch settings program the number of sectors
for each track. Make any changes to sector programming before you power up
the drive. The appropriate DIP switch settings appear in the table titled “Disk
interface specifications”.

Maintenance logs are on a virtual controller on one for each disk basis. The
logs note the activities of the disk system. Activity examples are the number
of error messages sent to the CC or the number of soft data errors.

The relationship with the functional blocks appears in the figure that follows.

NT1X55FA functional blocks for the disk controller
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|OC interface

The common I0C input bus to the disk controller and other device controllers
comprises 16 address lines that have one direction. The 10C input bus also
comprises eight bidirectional lines, and four control lines that have one
direction.
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Bits 12 to 15 of the addresses are matched to a 4-bit strap value. This 4-bit strap
value is for the slot into which the disk controller plugs. Bits 10 and 11 identify
the disk controller port in which the drive is connected. The disk controller has
four ports and handles one drive. The disk controller is hardware-wired to
respond to port zero. Bits 0-9 select message buffer words and associated
status and control registers.

The eight data lines send messages to and receive messages from the disk
controller. A list of commands you programmed the disk controller to accept
appear in the following table.

The four control lines carry signals that control read and write sequences and
hardware resets.

Messages routed through the 10C and central message controller (CMR),
perform all central processing unit (CPU) control and data transactions.
Outgoing messages from the CPU contain information for different tasks
related to data transmission, control interrogation, and maintenance. The
system generates incoming messages to the CPU as a result of outgoing
messages.

A status register in the 10C interface controls the flow of messages. The I0C
can read this 8-bit register at any time free of the microprocessor of the disk
controller. The microprocessor loads a latch with seven of the eight bits of
data. The additional bit is a separate flag that indicates the state of a sanity
timer. The seven bits indicate the state of the disk controller. An example is if
the disk controller is ready to receive data or ready to transmit data.

Microprocessor core

The microprocessor core includes an arithmetic and logic unit (ALU),
sequencing logic, micro program memory, a pipeline latch, and source and
destination management.

A bipolar processor that provides control of an eight-bit path for all data
control drives the disk controller. To perform all data transfers in the disk
controller, transfer data through the ALU. Devices that generate data have
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ports on the source bus. Devices that accept data have ports on the destination
bus.

Commands (Sheet 1 of 2)

Command Function

format This command learns the available capacity of the
disk, and assigns each sector a different address.
This command writes timing and synchronization
information on the disk.

allocate volumes This command defines the partitioning or the disk
store in logical volumes.

verify This command reads all sectors in the specified
volume. This command also creates a list of
defective blocks for sectors that cannot be read or
located. Error correction is not ever invoked. This
function allows the file system to map media defects
into an error file before the file system uses the
volume.

read This command provides random access to any 1
Kbyte block on the disk. The data passes back to the
central control (CC) in five messages.

write This command allows the CC to update any 1 Kbyte
block on the disk.
boot This command locates the bilge file and sends the

file to the CC. The system requires a boot-continue
command after every message the CC receives.
This command allows the system to start flow

control.

guery resources This command reports the available disk capacity to
the CC.

query allocation This command reports the volume allocation of the

disk to the CC.
query logs This command sends the log records to the CC.

clear log(s) This command clears all of the log records. This
command clears the record specified.

format blocks This command fills the data field of a list of sectors
(maximum 120) with a specified data pattern.
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Commands (Sheet 2 of 2)

Command Function

setroute This command is a maintenance command that
assigns the peripheral processor number and clears
the latched sanity flag.

profile This command returns the specified area of buffer
memory to the CC. This area of buffer memory
belongs to the disk controller.

query status This command returns the drive status map, store
status, and signature analysis gate bits to the CC.

dump memory This command returns the specified area of buffer
memory to the CC. This area of buffer memory
belongs to the disk controller.

query vintage This command reports the firmware vintage, like
1D2 or 1W3.
spin This command provides a mechanism to start or

stop the disk spindle rotation.

selftest This command allows the CC to test elements of the
disk system. This command has a test mode to
permit different types of tests to be performed
separately.

Burst error processor
The burst error processor (BEP) provides error detection and correction of the
data streams to and from the disk. You can use the BEP to check the integrity
of the disk resource variables and configuration maps. The processor checks
the integrity of these variables when the processor stores the variables in the
buffer memory.

The BEP generates redundancy codes in an internal register array. The BEP
appends check bits to the written data on the disk. The observed error rates for
the system are one soft error for each million blocks read. The probability that
an error is not detected is 2 x 10

The BEP corrects all single burst errors below 12 bits long. The error burst can
be over 11 bits, or a double burst can occur. In this occurrence, a limited
possibility that a data miscorrection to a different valid code word is present.
This miscorrection is the primary reason for an error rate that is not seen. The
BEP can perform a correction on any block in a maximum of 120 ms for each
attempt.
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Buffer memory

The buffer memory comprises a 3 Kbyte-by-8-bit memory interfaced on the
microprocessor buses. The buffer memory stores data that you write to and
read from the disk. The data store is partitioned into twelve 256 byte pages.
Three of the 256 byte pages are reserved for disk controller workspace, storing
log information. The pages are also reserved for the maintenance of
configuration maps and drive variables.

Disk interface

The disk interface can have the following functional parts:
* a bidirectional bus

» control and status signals

» data conversion signals

» clock switch, synchronization, and reset logic

The relationship with the functional blocks of the disk interface appears in the
figure that follows.

NT1X55FA functional blocks for the disk interface
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The 8-bit bidirectional bus between the disk controller and the control
processor associated with the disk performs the following:

* sends commands to the disk drive. The commands are spin up, spin down,
seek restore, and reset fault indication

* loads target cylinder addresses
» reads the disk status or the current cylinder address
The bus is in the positive logic mode. Two positive-logic address bits

determine that the register writes on or reads from the disk. You can test the
bus separate from the disk for maintenance purposes.

Several discrete control and status signals are available on the interface. These
signals must provide the disk controller with real time control of the disk read
and write electronics.

The disk control functions appear in the following table.

Disk control functions

Control kines Number Function

USEL - 2 selects one of two disks

WGATE-/RGATE 2 enables read and write electronics

HEAD/ 3 encoded to select one of eight
heads (tracks)

ADD+/AD1+ 2 selects target register for bus read
and write

DSKRD-/DSKWR- 2 strobes in association with the

bidirectional bus

The status line functions appear in the following table.

Status line functions

Status lines Function
DRDY - indicates drive is current, servos locked on track
INDEX - provides a servo pulse from the control track one

time in each rotation

SECTOR - pulses to indicate the start of each sector
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The data conversion logic circuit converts non-return-to-zero (NRZ) serial
data. This circuit converts data from the disk to an 8-bit representation for the
disk controller. The circuit converts 8-bit parallel data from the disk controller
to NRZ serial data for transmission to the disk.

The three types of synchronization required during serial input and output
operations are as follows:

» Thefirsttype of synchronization is to the rotation of the disk. Poll an index
mark and wait for sector pulses to accomplish this synchronization. You
can also wait for sector pulses to accomplish this synchronization. The
control tracks on the media generate both types of synchronization. Both
types provide total rotational references free of any differences in disk
motor speed.

* The second type of synchronization is when the disk generates clock
synchronization of the disk controller microprocessor to the data clock.
This synchronization occurs in the hardware clock switch circuitry.

» The third type of synchronization is byte synchronization to the serial data
stream. During write operations, a firmware write to the parallel-to-serial
converter of the special data synchronization character establishes the
byte-synchonization. For the read operation, hardware that waits for the
same character performs data synchronization.

Select a disk and the disk provides a reference clock. If the system asserts the
read gate, a phase-locked oscillator extracts the clock from encoded data. If the
system does not assert the read gate, the servo head derives the clock from the
disk media. In both occurrences, the clock varies in frequency as the motor
speed changes. To make sure the firmware runs in synchronization with the
disk, the main clock can be switched from the 8 MHz IOC-CLK. The clock
can be switched to the disk-generated REF-CLK (about 8.3 MHz).

The reset timer allows the disk controller to apply a 100 ms reset strobe to the
disk drive. The controller applies the strobe through assertion of a single write
strobe.

Technical data

This section describes the technical specifications for the disk drive controller
that include:

* 10C bus requirements

» disk interface requirements
» disk DIP switch settings

* power requirements
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* environmental conditions
* equipment dimensions

IOC bus specifications

Technical data for the IOC bus includes specifications for address lines, control
lines, and data lines.
The specifications for the address lines are as follows:

» 16 lines that have one direction with Schottky transition to transition logic
(TTL) line drivers and low power Schottky receivers

e terminations of 270 ohms to +5 V and 470 ohms-to-ground

The specifications for the control lines are as follows:

* 4 lines that have one direction with open connector Schottky TTL line
drivers and low power Schottky hysteresis receivers

» terminations of 270 ohms to +5 V and 470 ohms-to-ground

The specifications for the data lines are as follows:

» 8 bidirectional lines with Schottky TTL line drivers and low power
Schottky receivers

» terminations of 270 ohms to +5 V and 47 ohms-to-ground

Disk interface specifications

Disk interface specifications appear in the following table.

Disk interface specifications (Sheet 1 of 2)

Component Specifications

Data lines eight bidirectional lines

Data code NRZ

Address lines two lines that have one direction

Control lines 12 unidirectional lines that have one direction
Status logic three lines that have one direction

Serial interface two sets of two lines that have one direction
Reset strobe one line that has one direction

Connecting cables two with maximum length of 5.49 m (18 ft)
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Disk interface specifications (Sheet 2 of 2)

Component Specifications

Disk types Priam 3350-10

Priam 6650-10
Priam 15450-10

Disk DIP switch settings

For correct operation with DMS-100 Family equipment, you must set the DIP
switches on the disk as indicated in the following table.

Disk DIP switch settings (Sheet 1 of 2)

Group Location

Single PCB  Split PCB Switch number Switch function  Switch setting

10K 17 1 Unit Select 1 On
2 Unit Select 2 Off
3 Unit Select 3 Off
4 Unit Select 4 Off
5 Skip defect On

protection

6 Write enable On
7 Clock transmit On
8 Clock phase On

11 K 9F 1 1 sector / track Off
2 2 sectors / track On
3 4 sectors / track Off
4 8 sectors / track Off
5 16 sectors /track  On
6 32 sectors / track  Off
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Disk DIP switch settings (Sheet 2 of 2)

Group Location

Single PCB  Split PCB Switch number Switch function  Switch setting
7 64 sectors / track  Off
8 reserved Off

Power requirements
The power requirements appear in the following table.

Power requirements

Type of Power Amount
Voltages required +5V
Current required 45A

Environmental conditions
The disk drive controller performs under limited environmental conditions that
appear in the following table.

Ambient conditions

Condition Operating range Short-term range

Temperature 10°C to 30°C 5°C to 49°C
(50°F to 86°F) (41°F to 120.2°F)

Relative humidity 20% to 55% 20% to 80%

Note: A relative humidity of 80% is expected at an ambient temperature of
21°C (69.8F) maximum. Atan ambienttemperature 0f@9120.2F), the
relative humidity is expected to be 30% maximum.

Equipment dimensions
The disk drive controller dimensions are:

* height: 353 mm (13.9in.)
e depth: 277 mm (10.9 in.)
e width: 213 mm (0.84 in.)

* weight: 820 grams (1.8 Ib)
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Product description

Parts

The NT1X58AA service trunk module (STM) has two reduced-size versions
of the maintenance trunk module (MTM) in a single module. Each STM unit
links channels from the network modules (NM) to channels on service circuit
cards in the STM. Each STM unit functions as a switching center for control
messages. The control module (CM) of the DMS-core and the separate test or
service circuit packs exchange these messages. Internally, the STM provides
the necessary low-voltage supplies and the connections needed to exchange
data. This data exchange occurs between the service circuit packs (CP) and the
common control circuits.

Each STMin the module functions as one module. Each has a common control
CPs and service packs. The NT4X65AB control section includes network
interface (NI), processor, and control CPs that produce and maintain
connections. Two buses exchange data between the service CPs (XDAT or
RDAT buses are not used). The two buses are maintenance (MAINT) 1 and 2.
Each STM in a module has a power converter. Each STM in a module has a
maximum of 6 or 7 service CPs. A maximum of 13 service CPs are in a single
module.

The STM provides digital and analog looparound provisions. For digital
looparound, the RDAT bus loops back to the XDAT bus. The RDAT bus loops
back to the RDAT/XDAT connections to the trunk logic circuits (TLC) in the
service CPs. The RPAM bus is looped to the XPAM bus for analog looparound.
The common control section, which sends messages addressed to the different
service cards as necessary, controls both looparounds.

Looparound circuits are in each service card for channel-specific looparound
tests. The common control section, which addresses specified test or service
cards through their TLC, controls these circuits.

The STM has service CPs, the NT2X70AD power converter &0xb1;5V and
12V CP, and the NT4X65AB trunk module (TM) control card CP.

Service circuit packs

Maintenance programs reside in the control module of the DMS-core. These
programs control the service CPs. The service CPs use the MAINT buses. The
software provides the correct control codes and enabling signals. These codes
and signals operate in with the service CPs in the STM.

The separate STMs in the STM are reduced in size. Because of this condition,
limits apply to the service CPs that are available for use. A maximum of 6 or
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NT1X58AA (continued)

7 service CPs for each STM in the module are present. Service CPs (CPs
without external connections), not test CPs, are available for use. The service
CPswith-12V, -5V, +5V, and +12 V dc power supply requirements can be
installed.

Refer to the following table for a list of the service CPs available for use in the
STM. The table list the slots in which to install the service CPs.

NT1X58AA parts

PEC Slot Description
NT4X65AB 4,12 TM controllers
NT2X70AD 1,20 Power converters
NT2X48AB 5-13, 13-18 4-Channel DTMF or MF receiver
NT3X67AA 5-8, 10, 13-16, 6-Port conference circuit
18
NT3X68BA 5-11, 13-18 Tone generator, PRMT/PST/CONF
NT5X29AC 5, 13 Digital tone detector and sender
NT1X31AA 5-8, 10, 13-16, 3-Port conference circuit
18
NT1X00AB 5-11, 13-18 102 Test trunk or receiver-off-hook tone
NT1X90AA 6, 8,10, 14,16  Test signal generator
NT2X96AA 7,9,11, 15, 17 PCM level meter
NT2X47AB, 6, 8, 10, 14,16  Transmission test controller
-AC
NT2X56AA, -AB 7,9, 11, 15, 17 TTM digital filter
NT2X75AA 5-11, 13-18 Looparound test line
NT3X02AA 6, 8,10, 14,16  Control processor
NT3X03AA 7,9,11, 15, 17 Digital signal processor
Note: The NT2X47AB, AC, NT2X56AA, AB are part of the transmission test unit. The NT3X02AA and
NT3X03AA are part of TOPS control.
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NT1X58AA (continued)

Design

The design of the NT1X58AA appears in the following table and figure.

NT1X58AA part design

PEC

NT2X70AD

NT4X65AB

Slot

1F, 20F

4F, 12F

Description
Power converter

The power converters (NT2X70AD) convert the -48V dc to the
lower voltages (-5V, -15V, +5V, and +15V dc) the CPs need in
the module. Two power converters in the STM, one for STM-0
and one for STM-1 are present. The converters include
overvoltage and overcurrent protection circuits, light-emitting
diode (LED) status indicators, faceplate test jacks and a
low-voltage monitor circuit. The power converters also include
a low-voltage shutdown alarm.

Trunk module control card circuit pack

The TM control card CP contains the NI, processing, and
control circuits for each STM in an STM module. The NI
provides two bi-directional interfaces for the two transmission
paths from both network planes. The NI contains message
registers, bit and channel timing circuits, parity-checking
circuits, and circuits that format data again. The processor
performs or controls all operations of the components of the
STM accomplish. The processor includes a firmware-driven
microprocessor and two RAMs. One RAM stores program
information and the other one stores operational information.
Operational information includes connection information for
PCM channel-to-trunk assignments. The RAM processor
includes circuits that generate the clock signal, check parity,
and perform synchronization. The control section has the circuit
controllers that handle different messages. The control section
exchanges information with the processor CP over data and
address buses. The control section produces enable signals for
the circuits on the service and test CPs.
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NT1X58AA (end)

NT1X58AA parts

Rear

NT2X70AD 20F
| NTOX50AC | | 19F
| Service Card | 18F
|_Service Card || 17F
| Service Card | | 16F
| Service Card | | 15F
| Service Card | | 14F
| Service Card | | 13F
| NT4X65AB || 12F
| Service Card | | 11F

Service Card 10F

Service Card 09F
| Service Card | | osF
| Service Card | | o7F
| Service Card | | o6F
| Service Card | | osF
| NT4X65AB | | 04F

03F
L 02F
NT2X70AD 01F

Circuit board Cards

Front
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NT1X61AB

Product description

Parts

The input/output controller (IOC) provides an interface between a pair of
central message controllers (CMC) and a maximum of nine
microprocessor-based device controllers (DC). The IOC relays central control
(CC)-generated messages through the CMC to input/output (I/O) DCs. The
IOC accepts messages from DCs for transmission to the CC. The maximum
number of I0Cs that the system can use in the DMS-100 Family is six pairs.

Each I0C can receive and transmit messages on two 2.56 Mbps serial ports to
a pair of CMCs (CMC-0, CMC-1). Each IOC can receive and transmit on one
parallel data bus to the DCs.

The 10C performs serial-to-parallel and parallel-to-serial conversions on the
data to and from DCs in the order given. The IOC performs the standard DMS
serial transmission protocol on the serial ports. The IOC interfaces the DCs on
an 8-bit parallel bus.

In an idle state, the IOC always monitors the serial ports for message
transmission requests. The IOC monitors the DCs for transmission requests,
sanity timeouts, and error flag indicators on received messages that are not
correct.

The limit of message transmission between the DCs and central processor,
through the CMC and IOC, is 256 bytes.

The NT1X61AB IOC has the following important characteristics:

* employs one common control card, which uses low-power Schottky logic
» transmission of messages from the IOC to the DC is asynchronous

» performs checksum integrity checks on all data transfers

» uses a selective reset capability for all DCs

* can receive and transmit maintenance messages through the internal 256
byte memory of the IOC

The NT1X61AB has DC cards; the NT1X67AB, and a group of the following
parts:

*  NTOX50AA-Filler faceplate 0.875
* NTOX50AF-Filler faceplate 1.75
* NTOX67AA-IOC terminator
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NT1X61AB (continued)

* NT1X55AB-Disk drive controller

* NT1X62AB-I/O controller

* NT1X67-Data link controller

* NT1X68BD-Magnetic tape unit controller

* NT1X89BA-Enhanced multiprotocol controller

* NT2X70AA-Power convertegV/12V

» NT6X91AA/AB-Mobile telephone exchange link controller

Design
Descriptions of the parts that comprise the shelf appear in the following table.

NT1X61AB parts (Sheet 1 of 2)

PEC Slot Description
NTOX50AA 1F, 5F, 7F, 9F, Filler faceplate .875
i%i igi éi:z The NTOX50AA fills in circuit pack (CP) slots that are not
used.
NTOX50AF 23F Filler faceplate 1.75

The NTOX50AF fills in slot 23F on the 10C shelf.

NTOX67AA 22F Input/output control terminator circuit pack

The NTOX67AA provides terminating resistors for the
parallel bus of the 10C.

NT1X55AB Provisionable: 4F,  Disk drive controller circuit pack

6F, 8F,10F, 12F, The NT1X55AB provides an interface between the CC
14F,16F, 18F, 20F : . .
and the corresponding disk drive.

NT1X62AB 2F I/O message controller circuit pack

The NT1X62AB performs the main activities of the I0C
shelf. The NT1X62AB transmits and receives messages
on two 2.56 Mbps serial ports, one to each CMC and one
parallel port to the DCs. The NT1X62AB performs
serial-to-parallel and parallel-to-serial conversions on
data. The NT1X2AB performs the transmission protocol
on the serial ports.

NT1X67 Provisionable: 4F,  Data link controller circuit pack

6F, 8F,10F, 12F, The NT1X67 provides an interface between the CC and
14F,16F, 18F, 20F . .
the corresponding I/O device.
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NT1X61AB (continued)

NT1X61AB parts (Sheet 2 of 2)

PEC Slot Description
NT1X68BD Provisionable: 4F,  Magnetic tape unit controller circuit pack
6F, 8F,10F, 12F, . .
The NT1X68BD provides an interface between the CC
14F,16F, 18F, 20F . . .
and the corresponding magnetic tape unit.
NT1X89BA Provisionable: 4F,  Enhanced multiprotocol controller circuit pack
6F, 8F,10F, 12F, .
14F.16F, 18F, 20F The NTlXSQBA is a general purpose data
communications board.
NT2X70AA 25F Power converter, £5V/12V
The NT2X70AA provides the 10C shelf with a regulated
dc power supply with an output of £5V or 12V, 40A. Input
to the converter comes from a nominal -48V dc office
battery.
NT6X91AA or AB Provisionable: 4F,  Mobile telephone exchange link controller circuit pack

6F, 8F,10F, 12F,
14F,16F, 18F, 20F

The NT6X91 provides a mobile telephone exchange link
between the CC and the corresponding peripheral unit.

The design of the NT1X61AB appears in the following figure.
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NT1X61AB (end)

NT1X61AB design

NT2X70AA

NTOX50AF

NTOX67AA

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Rear

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

|
|
|
|
‘ Provisionable—NT1X67, NT1X68, NT1X89, NT6X91
|
|
|
|
|

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

|
|
|
| NTOX50AA
|
|
|

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NT1X62AB

| NTOX50AA

25F

23F
22F

21F
20F
19F
18F
17F
16F
15F
14F
13F
12F
11F
10F
09F
08F
07F
06F
05F
04F
03F
02F
01F

Circuit board Cards

Front
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NT1X61AD

Product description

Parts

The input/output controller (IOC) provides an interface between a pair of
central message controllers (CMC) and a maximum of nine
microprocessor-based device controllers (DCs). The IOC relays central
control (CC)-generated messages through the CMC to input/output (1/0) DCs.
The 10C accepts messages from DCs for transmission to the CC. The
maximum number of IOCs for use in the DMS-100 Family is six pairs.

Each I0C can receive and transmit messages on two 2.56 Mbps serial ports to
a pair of CMCs (CMC-0, CMC-1). Each IOC can receive and transmit on one
parallel data bus to the DCs.

The 10C performs serial-to-parallel and parallel-to-serial conversions on the
data to and from DCs in the order given. The IOC performs the standard DMS
serial transmission protocol on the serial ports. The IOC interfaces the DCs on
an 8-bit parallel bus.

In an idle state, the IOC always monitors the serial ports for message
transmission requests. The IOC monitors the DCs for transmission requests,
sanity timeouts, and error flag indicators on incorrectly received messages.

The limit on message transmission between the DCs and central processor,
through the CMC and IOC, is 256 bytes.

The NT1X61AD IOC has the following important characteristics:

* employs one common control card, which uses low-power Schottky logic
» transmission of messages from the IOC to the DC is asynchronous

» performs checksum integrity checks on all data transfers

» uses a select reset capability for all DCs

e can receive and transmit maintenance messages through the internal 256
byte memory of the IOC

The NT1X61AD contains the DC cards, like the NT1X67AB, and a group of
these other parts:

*  NTOX50AA-Filler faceplate 0.875
* NTOX50AF-Filler faceplate 1.75
* NTOX67AA-IOC terminator

* NT1X55AB-Disk drive controller
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NT1X61AD (continued)

* NT1X62AB-I/O controller

* NT1X67-Data link controller

* NT1X68BD-Magnetic tape unit controller

* NT1X89BA-Enhanced multiprotocol controller

* NT2X70AA-Power convertegV/12V
 NT6X91AA/AB-Mobile telephone exchange link controller

Design
Descriptions of the parts that comprise the NT1X61AD shelf appear in the
following table.

NT1X61AD parts (Sheet 1 of 2)

PEC Slot Description
NTOX50AA 1F, 5F, 7F, Filler faceplate .875
9F,11F, 13F, The NTOX50AA fills in circuit pack (CP) slots that are not
15F,17F, 19F, 21F P
used.
NTOX50AF 23F Filler faceplate 1.75

The NTOX50AF fills in slot 23F on the 10C shelf.

NTOX67AA 22F Input/output control terminator circuit pack

The NTOX67AA provides terminating resistors for the
parallel bus of the 10C.

NT1X55AB Provisionable: 4F,  Disk drive controller circuit pack

6F, 8F,10F, 12F, The NT1X55AB provides an interface between the CC
14F,16F, 18F, 20F : . .
and the corresponding disk drive.

NT1X62AB 2F I/O message controller circuit pack

The NT1X62AB performs the main activities of the I0C
shelf. The NT1X62AB transmits and receives messages
on two 2.56 Mbps serial ports, one to each CMC and one
parallel port to the DCs. The NT1X62AB also performs
serial-to-parallel and parallel-to-serial conversions on
data. The NT1X62AB performs the transmission protocol
on the serial ports.

NT1X67 Provisionable: 4F,  Data link controller circuit pack

6F, 8F,10F, 12F, The NT1X67 provides an interface between the CC and
14F,16F, 18F, 20F . .
the corresponding I/O device.
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NT1X61AD (continued)

NT1X61AD parts (Sheet 2 of 2)

PEC Slot Description
NT1X68BD Provisionable: 4F,  Magnetic tape unit controller circuit pack
6F, 8F,10F, 12F, . .
14F 16E. 18F. 20F The NT1X68BD provides an interface between the CC
' ' ’ and the corresponding magnetic tape unit (MTU).
NT1X89BA Provisionable: 4F,  Enhanced multiprotocol controller circuit pack
6F, 8F,10F, 12F, _—
14F.16F, 18F, 20F The NT1X89BA a general purpose data communications
board.
NT2X70AA 25F Power converter,x5V/12V
The NT2X70AA provides to the IOC shelf a regulated dc
power supply with an output of £5V or 12V, 40A. Input to
the converter comes from a nominal -48V dc office
battery.
NT6X91AA or AB Provisionable: 4F,  Mobile telephone exchange link controller circuit pack

6F, 8F,10F, 12F,
14F,16F, 18F, 20F

The NT6X91 provides a mobile telephone exchange link
between the CC and the corresponding peripheral unit.

The design of the NT1X61AD appears in the following figure.
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NT1X61AD (end)

NT1X61AD design

NT2X70AA

| NTOX50AA

| NTOX50AA

NTOX67AA

NTOX50AA

NTOX50AA

|
|
‘ Provisionable—NT1X67, NT1X68, NT1X89, NT6X91
|
|

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Rear

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

|
|
|
|
|
‘ Provisionable—NT1X67, NT1X68, NT1X89, NT6X91
|
|
|
|
|
|

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NT1X62AB

| NTOX50AA

25F
24F
23F
22F
21F
20F
19F
18F
17F
16F
15F
14F
13F
12F
11F
10F
09F
08F
07F
06F
05F
04F
03F
02F
01F

Circuit board Cards

Front
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NT1X61AG

Product description

Parts

The input/output controller (IOC) provides an interface between a pair of
central message controllers (CMC) and a maximum of nine
microprocessor-based device controllers (DCs). The IOC relays central
control (CC) generated messages through the CMC to input/output (I/O) DCs.
The 10C accepts messages from DCs for transmission to the CC. The
maximum number of IOCs available for use in the DMS-100 Family is six
pairs.

Each I0C can receive and transmit messages on two 2.56 Mbps serial ports to
a pair of CMCs (CMC-0, CMC-1). Each IOC can receive and transmit on one
parallel data bus to the DCs.

The IOC performs serial-to-parallel and parallel-to-serial conversions on the
data to and from DCs in the order given. The IOC performs the standard DMS
serial transmission protocol on the serial ports. The 10C interfaces the DCs on
an 8-bit parallel bus.

In an idle state, the IOC always monitors the serial ports for message
transmission requests. The IOC monitors the DCs for transmission requests,
sanity timeouts, and error flag indicators on incorrectly received messages.

The limit on message transmission between the DCs and central processor,
through the CMC and IOC, is 256 bytes.

The NT1X61AG IOC has the following important characteristics:

* employs one common control card, which uses low-power Schottky logic
» transmission of messages from the I0OC to the DC is asynchronous

» performs checksum integrity checks on all data transfers

» uses a selective reset capability for all DCs

e can receive and transmit maintenance messages through the use of its
internal 256 byte memory

The NT1X61AG consists of DC cards, like the NT1X67AB, and a group of
these other parts:

*  NTOX50AA-Filler faceplate 0.875
* NTOX67AA-IOC terminator
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NT1X61AG (continued)

« NT1X62AB-1/O controller
« NT2X70AA-Power convertett5/12V

Design
Descriptions of the parts that comprise the NT1X61AG shelf appear in the
following table.

NT1X61AG parts (Sheet 1 of 2)

PEC Slot Description
NTOX50AA 1F, 5F, 7F, Filler faceplate .875
9F,11F, 13F, .
15F.17F, 19F, IzstTOXSOAA fills in circuit pack (CP) slots that are not
21F,23F ‘
NTOX67AA 22F Input/output control terminator circuit pack
The NTOX67AA provides terminating resistors for the
parallel bus of the 10C.
NT1X55AB Provisionable: Disk drive controller circuit pack
4F, 6F, 8F,10F, . .
The NT1X55AB provides an interface between the CC
12F, 14F,16F, and the corresponding disk drive
18F, 20F ponding '
NT1X62AB 2F I/O message controller circuit pack
The NT1X62AB performs the main activities of the I0C
shelf. The I0C transmits and receives messages on two
2.56 Mbps serial ports, one to each CMC and one parallel
port to the DCs. The NT1X62AB performs
serial-to-parallel and parallel-to-serial conversions on
data. The NT1X62AB performs the transmission protocol
on the serial ports.
NT1X67 Provisionable: Data link controller circuit pack
4F, 6F, 8F,10F, The NT1X67 provides an interface between the CC and
12F, 14F,16F, the corresponding I/O device
18F, 20F ponding '
NT1X68BD Provisionable: Magnetic tape unit controller circuit pack
4F, 6F, 8F,10F, : .
The NT1X68BD provides an interface between the CC
12F, 14F,16F, ! . .
18F. 20F and the corresponding magnetic tape unit (MTU).
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NT1X61AG (continued)

NT1X61AG parts (Sheet 2 of 2)

PEC Slot Description
NT1X89BA Provisionable: Enhanced multiprotocol controller circuit pack
4F, 6F, 8F,10F, .
The NT1X89BA is a general purpose data

12F, 14F,16F, communications board

18F, 20F '

NT2X70AA 25F Power converter, £5V/12V

The NT2X70AA provides to the IOC shelf a regulated dc
power supply with an output of £5V or 12V, 40A. Input to
the converter comes from a nominal -48V (dc) office
battery.

NT6X91AA or AB Provisionable: Mobile telephone exchange link controller circuit pack
4F, 6F, 8F,10F, The NT6X91 provides a mobile telephone exchange link
12F, 14F,16F, . . )
18E. 20EF between the CC and the corresponding peripheral unit.

The design of the appears NT1X61AG in the following figure:
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NT1X61AG (end)

NT1X61AG design

NT2X70AA

| NTOX50AA

| NTOX50AA

NTOX67AA

NTOX50AA

NTOX50AA

|
|
‘ Provisionable—NT1X67, NT1X68, NT1X89, NT6X91
|
|

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Rear

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NTOX50AA

|
|
|
|
|
‘ Provisionable—NT1X67, NT1X68, NT1X89, NT6X91
|
|
|
|
|
|

Provisionable—NT1X67, NT1X68, NT1X89, NT6X91

NT1X62AB

| NTOX50AA

25F
24F
23F
22F
21F
20F
19F
18F
17F
16F
15F
14F
13F
12F
11F
10F
09F
08F
07F
06F
05F
04F
03F
02F
01F

Circuit board Cards

Front
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NT1X62AA

Product description

The NT1X62AA input/output controller (I0OC) card provides an interface
between the device controllers and the central control (CC). The card has serial
interfaces to the central control and a parallel interface to the device
controllers.

Functional description
The NT1X62AA performs the following functions:

» transmits and receives messages on two 2.56 Mbps serial ports, one port
for each central message controller (CMC)

» transmits and receives messages on one parallel port to the device
controllers

» performs serial-to-parallel and parallel-to-serial conversions on the data,
and initiates the transmission protocol on the serial ports
Functional blocks
The NT1X62AA has the following functional blocks:
» serial ports logic
* microprocessor
» parallel bus control logic

The functional relationship of these parts appears in the following figure.
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NT1X62AA (continued)

NT1X62AA functional blocks
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NT1X62AA (continued)

Signaling

Serial port logic
The serial port logic duplicates to provide an interface to both CMCs.

The serial port logic runs on a clock from received data. The data arrival flag
signals between the two asynchronous segments of the logic.

Microprocessor
The microprocessor performs four functions:
» scans the serial ports and device interfaces for transmission requests

» delivers messages from the CC to device controllers and from the device
controllers to the CC

» starts the standard DMS input/output system transmission protocol on the
serial links

» acts a maintenance center for the IOC subsystem because the
microprocessor can receive and generate messages

The microprocessor runs on a crystal clock. The cycle time is 347 ns. When
serial port logic duplicates, the cycle can provide an interface to both CMCs.

Parallel bus control logic

The parallel bus control logic controls the flow of data between the device
controllers and the message processor. The port control logic can also issue
resets to device controllers.

This section describes the protocol and timing for the NT1X62AA.

Protocol

Parallel bus protocol
The message processor controls the parallel bus and can perform the following
three types of operations:

* read data from a different device controller address location

* write data to a different device controller address location

» reset a device controller

Serial links protocol

The standard DMS transmission protocol controls the flow of messages over
the serial links.

Timing

The timing for the serial port appears in the following figure.
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NT1X62AA (continued)

NT1X62AA serial port timing
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The timing for the parallel port control appears in the following figure.
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NT1X62AA (end)

NT1X62AA parallel port timing
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NT1X62CB

Product description

The input and output message processor card (I0C) provides an interface
between different device controllers and the central control (CC).

The NT1X62CB transmits and receives messages on two serial ports. The
NT1X62CB transmits and receives messages on one parallel port to the device
controllers. The NT1X62CB performs the DS30 transmission protocol on the
central control-side (C-side) serial ports.

The NT1X62CB performs like the current NT1X62CA. To increase strength,
the NT1X62CB uses a new DS30 interface. The DS30 interface uses a
customized NO3 integrated circuit (IC) device and a modified 00B reset circuit.

Location
The IOC shelf has the NT1X62CB.

Functional description
The NT1X62CB performs the following functions:

* transmits and receives messages on two 2.56 Mbps serial ports. The
NT1X62CB transmits one message to each CMC.

» the serial ports are to each CME
» performs serial-to-parallel and parallel-to-serial conversions on the data
» performs the DS30 transmission protocol on the serial ports

Functional blocks
The NT1X62CB has of the following functional blocks:

» serial port logic

* microprocessor

» parallel bus control logic

Serial port logic

The serial port logic performs the DS30 interface functions. The customized

NO3 IC starts this function. The NO3 device provides a reliable clock and frame
pulse. This action can prevent resets.

Microprocessor
The 8-bit microprocessor performs the following functions:
» scans the serial ports and device interfaces for transmission requests

» delivers messages from the CC to the device controllers and from the
device controllers to the CC
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NT1X62CB (continued)

» starts the standard DS30 input/output system transmission protocol on the
serial links

* acts as a maintenance center for the I0C subsystem because the
microprocessor can receive and generate messages

The microprocessor has a 256 byte RAM that stores incoming and outgoing
maintenance messages and buffers messages. This RAM buffers messages
travel from the serial links to the device controllers for a short time. The
microprocessor has port status registers that capture failure signals on the
serial ports. Port status registers capture bus control lines on the parallel port.

Parallel bus control logic

The parallel bus control logic controls the flow of data between the device
controllers and the CMC. The port control logic issues resets to device
controllers.

The relationship between the functional blocks appears in the following figure.
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NT1X62CB (continued)

NT1X62CB functional blocks
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NT1X62CB (continued)

Signaling

Protocol

Timing

Parallel bus protocol
The message processor controls the parallel bus and can perform the following
operations:

* read data from a different device controller address location
* write data to a different device controller address location

e reset a device controller

Serial links protocol

The standard DMS transmission (DS30) protocol controls the flow of
messages over the serial links.

The timing for the serial port appears in the next two figures.
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NT1X62CB (continued)

NT1X62CB serial port timing (incoming data)
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NT1X62CB (continued)

NT1X62CB serial port timing (outgoing data)
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The timing for the parallel port control appears in the following two figures.

NT1X62CB parallel port timing (read cycle)
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NT1X62CB (end)

NT1X62CB parallel port timing (write cycle)
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Technical data

Power requirements
The required power supply for the is NT1X62CB +5 V.
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NT1X67BD

Product description

The echo off line circuit card (NT1X67BD) interfaces input output devices
(IOD) or data sets, with the central control (CC) through a input output
controller (IOC) and a central message controller (CMC). Messages are
transmitted from the CC on the IOC parallel bus.

The NT1X67BD circuit card is an asynchronous controller card. The
NT1X67BD circuit card uses four data ports to transmit and receive data to and
from the 10D and datalinks. The NT1X67BD circuit card occupies one card
position in an I0C shelf or a central message and input output device controller
shelf.

Functional description

The NT1X67BD circuit card has four separate ports for peripheral terminal
devices. The firmware in this circuit card allows the terminals to communicate
at higher speeds on all ports. The current specification requires a single port
should not exceed 2400 bps. This alters the processing speed of the complete
circuit card. The maximum bits for each second rate a single port in a special
application (4800 bps) can support does not change. When a single port on a
card exceeds 2400 bps, the following conditions apply:

* The terminal must support the higher bits for each second rate.

» The total of the bits for each second rate for all ports on a single card must
not exceed 4800 bps (current loop) or 9600 bps electronic industries
association (EIA).

« The NT1X67BD circuit card is used for user interface terminals, not data
transfer.

Use the NT1X67BD circuit card in automatic dial back applications and for
special editing functions.

Features of the NT1X67BD circuit card are:

» Each of the four data ports can use current loop or EIA interfacing.

* The NT1X67BD circuit card accepts resets for a single port or for all ports.

* The IOC can be used to program the terminal port configurations from a
central processing unit (CPU).

» Each port can be set to active or standby. If the port is set to standby, the
NT1X67BD circuit card ignores all activity on that port. The system sets
input output messages to error.

» Data sets for service remote terminals can be private line or switched
network and 300 or 1200 bps limited.
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NT1X67BD (continued)

* The A EIA RS-232C interface interfaces data sets.
* Message loop back is available for tests.

Functional blocks
The NT1X67BD has of the following functional blocks:

« 10C

* microprocessor

» watchdog timer

* random access memory (RAM) input output control
* Dbus buffer

* bus control

* system RAM

* program read only memory (ROM)

» asynchronous controllers (firmware)

» asynchronous controllers (input output circuit)

* EIA interface

» asynchronous controllers (current loop interface circuit)

The functional relationship between these blocks appears in the following
figure.
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NT1X67BD (continued)

NT1X67BD functional blocks
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NT1X67BD (continued)

Input output controller interface

The 10D bus that communicates with the IOC contains 16 address links, four
control links, and eight two way data lines. The functions of the address links
are:

» Address bits 12 to 15 select a specified controller or other device on the
IOC bus. The signals carried over the lines must match a pre-wired
backplane 