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1 NT2Xnnaa (continued)

NT2X58AU through NT2X90AD (continued from Vol. 1)
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1-2 NT2Xnnaa (continued)

NT2X58AU

Product Description

The NT2 NT2X58AU international maintenance trunk module (MTM) for the
digital recorded announcement machine (DRAM) shelf has the circuit cards
that store recorded phrases. The NT2X58AU for DRAM shelf and the digital
multiplex system (DMS) control module (CM) route the circuit cards to speech
channels. The NT2X58AU and DMS perform this action when necessary. This
shelf is part of the NTOX46AB frame. This shelf houses digital recorded
announcement circuit cards. The NTOX46AB frame can have a maximum of
four NT2X58AU

The DRAM control section makes and maintains connections. The DRAM
control section controls the module operation. The DRAM control section has
the following cards:

*  NT2X45BA trunk module (TM) interface card

* NTOX70BA international TM circuit card

* NT2X53AA TM control card

* NT2X59BA A-law coder-decoder (CODEC) and tones circuit cards

The DRAM unit has a speech processor, a microprocessor controller, and
speech memory on circuit cards. The microprocessor controller and speech
processor are on the NT1X75DA controller card for enhanced digital recorded
announcement (DRA). You can use a group of any or all three different cards
to provide the speech memory. The three different cards are the NT1X76AA
PROM card, the NT1X77AA RAM card and the NT1X79AA EEPROM card.

The unit must contain at least one PROM or RAM card. You can use any group
from eight PROM, EEPROM, or RAM cards.

An NT2X58AU shelf at a specified customer site can have additional
provisional cards. You can choose these additional cards from the following:
» test signal generators

* pulse code modulated (PCM) level meters

* line test cards

* minibar drivers

* looparound test line cards

Space for these additional cards is available when the shelf has less than eight
speech memory cards.
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NT2Xnnaa (continued) 1-3
NT2X58AU (continued)

Each NT2X58AU shelf has one of the following common circuit packs:
*  NT2X58AY-replaces NT2X58AS
 NT2X58CL-replaces NT2X58CC
* NT2X58DB-replaces NT2X58DA

The NT2X58AU shelf must not have office alarm circuits.

Parts
The NT2X58AU has the following components:
* NTOX70BA-international trunk module card
* NT1X75DA-enhanced DRA controller card
* NT1X76AA-PROM cards
* NT1X77AA-RAM cards
* NT1X79AA-EEPROM cards
*  NT2X09AA-multioutput power converter card
*  NT2X45BA-trunk module interface card
*  NT2X53AA-trunk module control card
* NT2X59BA-A-law CODEC and tones card
Design

The components of the NT2X58AU are described in the following table. The
design of the NT2X58AU appears in the figure that follows the table.

NT2X58AU parts (Sheet 1 of 3)

PEC Slot Description

NTOX70BA 2F International trunk module card

The NT2X58AU card performs or controls all the operations that the
components of the MTM perform. The NT2X58AU contains a
firmware-driven microprocessor and two RAMs. One RAM stores
program information. The other RAM stores operational information.
This information includes connection information for PCM
channel-to-trunk assignments. The second RAM includes circuits
that generate the clock signal, check parity, and perform
synchronization.
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1-4 NT2Xnnaa (continued)

NT2X58AU (continued)

NT2X58AU parts (Sheet 2 of 3)

PEC Slot Description

NT1X75DA, 5F, Enhanced DRA controller card,

NT1X76AA, 6-8F, programmable read-only memory card,
NT1X77AA, 9-11F, random-access memory card,

NT1X79AA 12-14F electronically erasable read-only memory card

The DRAM unit contains an enhanced DRA controller card
(NT1X75DA), and a number of PROM (NT1X76AA), EEPROM
(NT1X79AA), and RAM (NT1X77AA) cards. The DRAM unit requires
the enhanced DRA controller for advanced features. Two advanced
features are the mechanized credit card system and the automatic
intercept service. The DRAM unit must contain a minimum of one
PROM or RAM card. You can use any group of PROM, RAM, and
EEPROM cards. The unit can contain a maximum of eight PROM,
RAM and EEPROM cards.

The DRA controller controls the transmission and reception of
messages between the DRAM unit and the DMS CM. Manual
switches configure the DRA controller for 8-channel, 16-channel,
24-channel, or 30-channel operation. The DRA controller selects and
retrieves recorded phrases from the PROM, EEPROM, or RAM
cards, or a group of the cards. The DRA controller transmits the
recorded phrases on selected speech link channels. The DRA
controller controls the recording of new announcements. The DRA
controller assigns the new announcements to an appropriate section
of memory.

Each memory card-PROM, EEPROM, or RAM-contains enough
storage space for phrases a maximum of 31 s. When the enhanced
DRA receives messages from the CM, the enhanced DRA transmits
complete announcements. The enhanced DRA controller joins
incomplete announcements to complete messages. For manual
control during maintenance procedures and recording of new
announcements, use the procedures in the DMS-100 Commands
Reference Manual, 297-1001-820. Use these procedures at the MAP
terminal.

The RAM card (NT1X77AA) stores complete and incomplete
announcements recorded on site. The complete and incomplete
announcements are made over a PCM-channel network connection.
The complete and incomplete announcements are lost if you remove
the RAM card from the RAM card slot.

The EEPROM card (NT1X79AA) stores messages recorded on site.
The messages are not lost when you remove the EEPROM card from
the EEPROM card slot. You can remove the messages if you use
electronics to erase the memory.
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NT2Xnnaa (continued) 1-5

NT2X58AU (continued)

NT2X58AU parts (Sheet 3 of 3)

PEC Slot Description

NT2X09AA 17F Multioutput power converter card
The NT2X09AA power converter card converts dc voltages of -48 V
to the lower voltages the circuit cards needs in the module. The
NT2X09AA converter produces five outputs. These outputs need dc
voltages of -5, -15, +5, +12, and +24 V. The NT2X09AA includes a
low-voltage monitor circuit, overvoltage and overcurrent protection,
faceplate test jacks, and a faceplate light-emitting diode (LED) status
indicator.

NT2X45BA 1F Trunk module interface card
The TM interface card is the network interface for both planes of the
network. The TM interface card provides two 2-way interfaces for the
two transmission paths from both network planes. The TM interface
card contains message registers, bit and channel timing circuits,
circuits that check parity, and circuits that format data again.

NT2X53AA 3F Trunk module control card
The TM control card contains the circuit controllers that handle
different messages. The TM control card exchanges information with
the NTOX70BA over data and address buses. The TM control card
produces enable signals for the circuits in the DRAM unit.

NT2X59BA 4F A-law CODEC and tones card

The CODEC and tones card creates PCM words from pulse
amplitude modulated analog samples. The CODEC and tones card
decodes PCM word streams in analog samples. The CODEC and
tones card includes the ROM that contains the digital tones for dialing
and signaling.
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1-6 NT2Xnnaa (continued)

NT2X58AU (end)

NT2X58AU components
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NT2Xnnaa (continued) 1-7

NT2X58CB

Product Description

The NT2X58CB maintenance trunk module (MTM) for digital recorded
announcement (DRA) shelf is part of the NTOX46AB frame. The NT2X58CB
houses digital recorded announcement circuit cards. These service cards have
several uses. Residential services announcements and custom local area
signaling service (CLASS) on the Meridian Digital Centrex system use these
circuit cards. The NT2X58CB MTM for the digital recorded announcement
machine (DRAM) shelf contains the circuit cards that store recorded phrases.
This shelf and the control module (CM) for the digital multiplex system

(DMS) control module (CM) route the circuit cards onto speech channels
when needed.

The module is identical to the NT2X58AC MTM except that:
* the DRAM unit is a group of circuit cards.

* the intercard bus links the first 10 module slots. The MTM uses even/odd
intercard connections.

The NTOX46AB frame can contain a maximum of four NT2X58CB shelves if
you use the NT1X76AA circuit card. If all the PROM circuit cards are double
density cards, the NTOX46AB frame can hold five NT2X58CB shelves.

The DRAM control section makes and maintains connections and controls the
operation of the module. The DRAM control section contains the following
cards:

*  NT2X45AB trunk module (TM) interface card

* NT2X70AA TM processor card

* NT2X53AA TM control card

*  NT2X59AA group coder-decoder (CODEC) and tone circuit cards

The DRAM unit contains a speech processor, a microprocessor controller, and
speech memory on circuit cards. The microprocessor controller and speech
processor are on the NT1X75BA computer card for enhanced digital recorded
announcement (DRA). You can use three different cards to provide the speech
memory. The three different cards are the NT1X76 PROM card, the
NT1X77AA RAM card, and the NT1X79AA EEPROM card. The DRAM unit
must contain a minimum of one PROM or RAM card. You can use any group
of a maximum of eight PROM, EEPROM, or RAM cards.

The NT2X58CB uses the common circuit pack NT2X58AZ. The NT2X58AZ
replaces the common circuit pack NT2X58AW. If the shelf is not equipped
with an NT3X05AA/AC digital data line card, use the NT2X58AZ common
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1-8 NT2Xnnaa (continued)

NT2X58CB (continued)

circuit pack. If the shelf is equipped with an NT3X05AA/AC digital data line
card, use the NT2X58CP common circuit pack. The NT2X58CP common
circuit pack replaces the NT2X58CK common circuit pack.

For DMS-250 applications, the NT2X58CB shelf uses the NT2X58AR or
NT2X58CJ common circuit packs.

Parts

The NT2X58CB contains the following components:

Design

NTOX70AA-trunk module processor card
NT1X75BA-DRA controller card
NT1X76-PROM cards

NT1X77AA-RAM cards

NT1X79AA-EEPROM cards

NT2X09AA-power converter

NT2X45AB-trunk module interface card
NT2X53AA-trunk module control card
NT2X59AA-group CODEC and tone circuit card
NT2X70AE-power converter

A description of the components appear in the table. The design of the
NT2X58CB appears in the figure.

NT2X58CB parts (Sheet 1 of 3)

PEC Slot

Description

NTOX70AA 2F

Trunk module processor card

The TM processor card performs or controls all the operations that
the components of the MTM perform. The TM processor card
contains a firmware-driven microprocessor, and two RAMs. One
RAM stores program information. The other RAM stores operational
information. This 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.
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NT2Xnnaa (continued) 1-9

NT2X58CB (continued)

NT2X58CB parts (Sheet 2 of 3)

PEC Slot Description

NT1X75BA, 5F, Digital recorded announcement controller card,
NT1X76, 6-8F, programmable read-only memory card,
NT1X77AA, 9-11F, random-access memory card,

NT1X79AA 12F, 13F electronically erasable read-only memory card

The DRAM unit contains a DRA controller card (NT1X75BA), and a
number of PROM (NT1X76), EEPROM (NT1X79AA), and RAM
(NT1X77AA) cards. The DRAM unit must contain a minimum of one
PROM or RAM card. The DRAM unit can contain a maximum of eight
cards.

The DRA controller controls the transmission and reception of
messages between the DRAM unit and the DMS CM. Manual
switches configure the DRA controller for 8-channel, 16-channel,
24-channel, or 30-channel operation. The DRA controller selects and
retrieves recorded phrases from the PROM, EEPROM, or RAM
cards or a group of cards. The DRA controller transmits the recorded
phrases on selected speech link channels. The DRA controller
controls the recording of new announcements. The DRA controller
assigns the new announcements to an appropriate section of
memory.

Each memory card-PROM, EEPROM, or RAM-contains enough
storage space, a maximum of 31 s, for phrases. When the enhanced
DRA-controlled card receives messages from the CM, the enhanced
DRA transmits complete announcements. The enhanced DRA
controller card joins incomplete announcements to complete
messages. For manual control during maintenance procedures and
the recording of new announcements, use the procedures in the
DMS-100 Commands Reference Manual, 297-1001-820. Use these
procedures at the MAP terminal.

The RAM card (NT1X77AA) stores complete and partial
announcements recorded on site. The complete and incomplete
announcements are made over a PCM-channel network connection.
The complete and incomplete announcements are lost if you remove
the RAM card from the RAM card slot.

The EEPROM card (NT1X79AA) stores messages recorded on site.
The messages are not lost when you remove the EEPROM card from
the EEPROM card slot. You can remove the messages if you use
electronics to erase the memory.
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1-10 NT2Xnnaa (continued)

NT2X58CB (continued)

NT2X58CB parts (Sheet 3 of 3)

PEC Slot Description

NT2X09AA 17F Power converter card

The NT2X09AA power converter card converts dc voltages of -48 V
to the lower voltages that the cards in the module need. The
NT2X09AA converter produces five outputs. These outputs are dc
voltages of -5, -15, +5, +12, and +24 V. The NT2X09AA includes a
low-voltage monitor circuit, overvoltage and overcurrent protection,
faceplate test jacks, and faceplate LED status indicator.

NT2X45AB 1F Trunk module interface card

The TM interface card is the network interface for both planes of the
network. The TM interface provides two 2-way interfaces for the two
transmission paths from both network planes. The TM interface
contains message registers, bit and channel timing circuits, circuits
that check parity, and circuits that format data again.

NT2X53AA 3F Trunk module control card

The TM control card contains the circuit controllers that handle
different messages. The TM control card exchanges information with
the processor circuit card over data and address buses. The TM
control card produces enable signals for the circuits in the DRAM
unit.

NT2X59AA 4F Group CODEC DMS-100/200 card

The group CODEC DMS100/200 card creates pulse code
modulation (PCM) words from pulse amplitude modulated (PAM)
analog samples. The CODEC DMS100/200 card decodes PCM word
streams into analog samples. This circuit card includes the ROMs
that contain the digital tones for dialing and signaling.

NT2X70AE 20F Power converter

The NT2X70AE is a dc-to-dc regulated power converter. The
NT2X70AE works with a dc input of -48 V. The NT2X70AE supplies
dc voltages of +5, -5, +12, and -12 V, with a common ground.
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NT2Xnnaa (continued) 1-11

NT2X58CB (end)

NT2X58CB design
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1-12 NT2Xnnaa (continued)

NT2X58CF

Product Description

The NT2X58CF remote service module shelf (RSM) houses office
maintenance, alarm, and service circuits. Remote offices that use remote line
modules (RLM) require these circuits.

You can mount the RSM in shelf positions 18, 32, 51, or 65 in the NTOX02AB
frame.

Components
The NT2X58CF consists of the following components:

* NTOX50AC-Filler face plate 1.12
* NT2X58CM-RSM common circuit pack (CP)
— NTOX50AA-Filler face plate 0.875
— NT2X09AA-Multi-output power converter
— NT2X59AA-Trunk module (TM) group coder-decoder (CODEC) CP
— NT3X51AA-RLM service shelf interface CP
e NT2X70AE-Power convertebV, 12 V

Design
Descriptions of the CPs that you can mount in the NT2X58CF appear in the
following table.

NT2X58CF parts (Sheet 1 of 2)

PEC Slot Description

NTOX50AA 19F Filler face plate .875
Use the NTOX50AA filler face plate to fill card slot 19.

NTOX50AC 01F, 02F, and  Filler face plate 1.12

OSF-16F Use the NTOX50AC filler face plate to fill card slots 1 and 2. Use the
NTOX50AC filler face plate to fill card slots 05-16 when they are not
used.
NT2X09AA 17F Multi-output power converter

The NT2X09AA multi-output power converter provides a regulated,
common-ground dc power supply. This converter provides five
different output voltages: +24 V, +12V, +5V, and -5 V.
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NT2Xnnaa (continued) 1-13

NT2X58CF (continued)

NT2X58CF parts (Sheet 2 of 2)

PEC Slot Description

NT2X58CM - Remote service module common circuit pack

The NT2X58CM RSM common CP fill contains the cards that have
each NT2X58CF RSM:

NTOX50AA-Filler face plate .875
NT2X09AA-Multi-output power converter
NT2X59AA-TM group CODEC CP
NT3X51AA-RLM service shelf interface CP

NT2X59AA 04F Trunk module group CODEC circuit pack

The NT2X59AA group CODEC DMS 100/200 card codes pulse
amplitude modulation (PAM) signals to pulse code modulation
(PCM) signals. The NT2X59AA decodes PCM signals into PAM
signals.

The NT2X59AA card produces PCM tones for signaling and
supervision purposes.

NT2X70AE 20F Power converter,t5 /12 V

The NT2X70AE power converter provides a regulated,
common-ground dc power supply to the NT2X58CF shelf. This
converter provides four different output voltages: +5V, -5V, +12 V,
and -12 V.

NT3X51AA 03F RLM service shelf interface circuit pack

The NT3X51AA provides an interface between the NT2X58CF and
the controlling remote line controller. This interface is normally in
bay 0 of the RLM.

A list of the trunk cards that you can mount in the NT2X58CF shelf appears in
the following table. Specified provisioning rules affect this list.

Provisionable TM cards (Sheet 1 of 7)

PEC Slot Description

NTOX10AA 05-16 Miscellaneous scanner

NT1X00AA 05-16 102 test trunk (milliwatt)

NT1X00AB 05-16 102 test trunk (milliwatt)

NT1X00AC 05-16 Receiver-off-hook (ROH) tone generator
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NT2X58CF (continued)

Provisionable TM cards (Sheet 2 of 7)

PEC Slot Description

NT1X00AD 05-16 ROH tone generator

NT1X00AE 05-16 ROH tone international 102 test trunk

NT1XO00AF 05-16 ROH tone 102/10-db test trunk

NT1X00AG 05-16 ROH tone 102/20-db test trunk

NT1X00AH 05-16 ROH tone 102/15-db test trunk

NT1X00KA 05-16 102 test trunk (China)

NT1X31AA 05-16 3-port conference circuit

NT1X75AA 05-16 Digital recorded announcement (DRA) processor

NT1X75BA 05-16 Enhanced DRA controller

NT1X75DA 05-16 A-law DRA processor

NT1X76AA 05-16 DRA standard announcement PROM-English

NT1X76AB 05-16 U.S. Bell standard announcement ROM card

NT1X76AE 05-16 Automatic coin toll service (ACTS) (American) DRA PROM
announcements

NT1X76AF 05-16 Auxiliary operator services system (AOSS) voice recording unit
(VRU) announcements-English (1)

NT1X76AG 05-16 AOSS VRU announcements-English (2)

NT1X76AH 05-16 Custom charge calling (CCC) announcements-English

NT1X76AJ 05-16 Custom local area signaling services (CLASS) phase
1-English, announcements 1 of 2

NT1X76AK 05-16 CLASS phase 1-English, announcements 2 of 2

NT1X76AM 05-16 Call forward remote activation (CFRA) phase 2-English

NT1X76AP 05-16 CLASS phase 2-English, announcements 1 of 8

NT1X76AQ 05-16 CLASS phase 2-English, announcements 2 of 8

NT1X76AR 05-16 CLASS phase 2-English, announcements 3 of 8

NT1X76AS 05-16 CLASS phase 2-English, announcements 4 of 8
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NT2X58CF (continued)

Provisionable TM cards (Sheet 3 of 7)

PEC Slot Description

NT1X76AT 05-16 CLASS phase 2-English, announcements 5 of 8

NT1X76AU 05-16 CLASS phase 2-English, announcements 6 of 8

NT1X76AV 05-16 CLASS phase 2-English, announcements 7 of 8

NT1X76AW 05-16 CLASS phase 2-English, announcements 8 of 8

NT1X76BA 05-16 DRA PROM-French version

NT1X76BF 05-16 AOSS VRU announcements-French (1)

NT1X76BG 05-16 AOSS VRU announcements-French (2)

NT1X76BH 05-16 CCC standard announcements-French

NT1X76BJ 05-16 CLASS phase 1-French announcements 1 of 2

NT1X76BK 05-16 CLASS phase 1-French announcements 2 of 2

NT1X76BP 05-16 CLASS phase 2-French announcements 1 of 8

NT1X76BQ 05-16 CLASS phase 2-French announcements 2 of 8

NT1X76BR 05-16 CLASS phase 2-French announcements 3 of 8

NT1X76BS 05-16 CLASS phase 2-French announcements 4 of 8

NT1X76BT 05-16 CLASS phase 2-French announcements 5 of 8

NT1X76BU 05-16 CLASS phase 2-French announcements 6 of 8

NT1X76BV 05-16 CLASS phase 2-French announcements 7 of 8

NT1X76BW 05-16 CLASS phase 2-French announcements 8 of 8

NT1X76CA 05-16 DRA high-density PROM announcement card

NT1X76GA 05-16 CLASS phase 2-English announcements, list items 13-31: 1 of
3

NT1X76GB 05-16 CLASS phase 2-English announcements, list items 13-31: 2 of
3

NT1X76GC 05-16 CLASS phase 2-English announcements, list items 13-31: 3 of
3
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NT2X58CF (continued)

Provisionable TM cards (Sheet 4 of 7)

PEC Slot Description

NT1X76GE 05-16 CLASS phase 2-U.S. custom feature names
announcements-type |

NT1X76GF 05-16 CLASS phase 2-U.S. custom feature names
announcements-type Il

NT1X76GG 05-16 CLASS phase 2-U.S. custom feature names
announcements-type Il

NT1X76GH 05-16 CLASS phase 2-U.S. custom feature names
announcements-type IV

NT1X76GJ 05-16 CLASS phase 2-U.S. custom feature names
announcements-type V

NT1X76GK 05-16 CLASS phase 2-U.S. custom feature names
announcements-type VI

NT1X76GL 05-16 CLASS phase 2-U.S. custom feature names
announcements-type VIl

NT1X76JA 05-16 CLASS phase 2-U.S. custom feature names
announcements-type VIII

NT1X76JB 05-16 Automatic recall (AR) date/time, AOSS, SCA announcements

NTLX77AA 05-16 DRA RAM

NT1X79AA 05-16 DRA EEPROM

NT1X80AA 05-16 Enhanced DRA machine (E-DRAM)

NT1X90AA 05-16 Test signal generator 1

NT1X90BA 05-16 Test signal generator (A-law)

NT2X01AA 05-16 Automatic identification of outward dialing (AIOD) data
recording C25

NT2X10AB 05-16 Line test unit, analog card

NT2X10AC 05-16 Line test unit, analog card

NT2X10BA 05-16 Multi-line test unit, analog card (North American)

NT2X11AA 05-16 Line test unit, digital card

NT2X11AC 05-16 Line test unit, digital card
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NT2X58CF (continued)

Provisionable TM cards (Sheet 5 of 7)

PEC Slot Description

NT2X11AD 05-16 Line test unit, digital card with battery

NT2X11BA 05-16 Multi-line test unit control card (North American)

NT2X43AB 05-16 Office alarm circuit number 3

NT2X47AB 05-16 Controller for transmission test unit (TTU)

NT2X47AC 05-16 TTU controller

NT2X47AD 05-16 TTU controller

NT2X47BA 05-16 TTU controller (A-law)

NT2X48AA 05-16 Digital 4-channel multi-frequency (MF) receiver

NT2X48AB 05-16 Digital 4-channel receiver

NT2X48CA 05-16 A-law MF receiver (international-Turkey)

NT2X48CB 05-16 Dual-tone, multi-frequency (DTMF) receiver (for British
Telecom)

NT2X48CC 05-16 A-law DTMF receiver (for U.K.)

NT2X50AB 05-16 Minibar driver

NT2X55AA 05-16 Signal distribution (SD) card Il

NT2X56AA 05-16 Test TM (TTM) digital filter

NT2X56AB 05-16 TTM digital filter

NT2X56BA 05-16 Digital filter (A-law TTU)

NT2X57AA 05-16 SD card |

NT2X57AB 05-16 SD card with office alarm unit (OAU) monitor circuit

NT2X71AA 05-16 Transmission termination trunk

NT2X75AA 05-16 Loop around test line

NT2X96AA 05-16 PCM level meter

NT2X96BA 05-16 PCM lever meter (A-law)

NT3X02AA 05-16 TOPS control processor
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NT2X58CF (continued)

Provisionable TM cards (Sheet 6 of 7)

PEC Slot Description

NT3X02BA 05-16 TOPS controller flash dial-up auto quote processor

NT3X03AA 05-16 TOPS digital signal processor

NT3X05AA 05-16 Digital data line card (DDLC)

NT3X05AB 05-16 Modified DDLC

NT3X05AC 05-16 DDLC

NT3X08AA 05-16 ACTS digitone receiver

NT3X08AB 05-16 ACTS coin detection circuit

NT3X09AA 05-16 Remote metallic test access CP

NT3X09BA 05-16 8 x 8 metallic test access CP

NT3X67AA 05-16 6-party conference circuit

NT3X67BA 05-16 6-party conference circuit (A-law)

NT3X67BB 05-16 6-party conference circuit with TBI tone (Turkey)

NT3X68AA 05-16 Pre-empted, permanent signal and conference tone generator

NT3X68AB 05-16 MF DT generator

NT3X68AC 05-16 Call waiting tone generator

NT3X68BA 05-16 Pre-empted, permanent signal and conference tone generator
(U.K)

NT3X68BB 05-16 MF TD generator (U.K.)

NT3X68BC 05-16 Call waiting tone generator (U.K.)

NT3X82AA 05-16 OAU dead system with unique audibles

NT3X82AB 05-16 OAU dead system with common audibles

NT3X83AA 05-16 OAU alarm transfer

NT3X84AA 05-16 OAU alarm sending

NT3X85AA 05-16 OAU alarm grouping

NT4X23AA 05-16 Digital test unit (DTU), bit error rate test (BERT) unit
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NT2X58CF (continued)

Provisionable TM cards (Sheet 7 of 7)

PEC Slot Description

NT4X97AA 05-16 Controller for the metallic test unit (MTU)

NT4X98BA 05-16 MTU analog 600ucard

NT4X98BB 05-16 MTU analog card

NT5X29AA 05-16 Continuity checker for the common channel interoffice signaling
(CCIS)

NT5X29AC 05-16 Audio, answer, detect digitone MF circuit

NT5X29BA 05-16 Tone generator for the (A-law) audio tone detector (ATD)

The design of the NT2X58CF appears in the following figure.
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NT2X58CF (end)

NT2X58CF design

Rear

NT2X70AE

NTOX50AA

NT2X09AA

Trunk module card oNTOX50AC

Trunk module card oNTOX50AC

Trunk module card or NTOX50AC

Trunk module card or NTOX50AC

Trunk module card or NTOX50AC

Trunk module card or NTOX50AC

Trunk module card or NTOX50AC

Trunk module card or NTOX50AC

Trunk module card oNTOX50AC

Trunk module card or NTOX50AC

Trunk module card oNTOX50AC

Trunk module card oNTOX50AC

NT2X59AA

NT3X51AA

NTOX50AC

NTOX50AC

20F
19F

17F
16F
15F
14F
13F
12F
11F
10F
09F
08F
07F
06F
05F
04F
03F
02F
01F

Circuit board

Cards

Front

297-8991-805 Standard 09.01 March 2001




NT2Xnnaa (continued) 1-21

NT2X59AA

Product description

The NT2X59AA group coder-decoder (CODEC) DMS-100/200 card codes
pulse amplitude modulation (PAM) signals to pulse code modulation (PCM)
signals. The NT2X59AA card decodes PCM signals to PAM signals. The
NT2X59AA card produces PCM tones for signaling and supervision purposes.

Location

The NT2X59AA card occupies one card position in a DMS-100/200
peripheral module. Examples of a DMS-100/200 peripheral module include a
maintenance trunk module (MTM), a remote service module (RSM), and a
trunk module (TM).

Functional description

The NT2X59AA receives PCM signals from the C-bus. The NT2X59AA
decodes the signals to PAM data. The NT2X59AA sends the PCM signals and
receives the trunk circuits over the receive-PAM (RPAM) bus. The PAM
signals from the trunk circuits over the transmit-PAM (XPAM) bus. card
encodes the PAM signals into PCM. The card sends the PAM signals over the
C-bus. The NT2X59AA card generates standard digital tones for supervision
or signaling. The NT2X59AA card inserts the tones in an output channel. The
operation of the card is synchronized with the system clock signal.

Functional blocks
NT2X59AA contains following functional blocks:

PAM gate

PAM gate

two 16-channel encoders
digital multiplexer (MUX)
32-channel decoder
sequencer

sign bit delay

digital tone generator
reference current circuit
reference voltage circuit

The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.
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NT2X59AA (continued)

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and the decoder.

16-channel encoders
The PAM samples from the PAM gate sends to the two 16-channel encoders.
The 16-channel encoders convert the PAM samplpddaas PCM samples.
The PAM gate sends the samples to each alternate encoder. The combined
encoder outputs produce a composite 32-channel signal. Each encoder sends
PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals in a 32-channel signal. The digital
MUX sends the 32-channel PCM signal over the C-bus.

32-channel decoder

The 32-channel decoder receives the PCM signals from the C-bus. The
32-channel decoder converts the PAM signals-law PAM signals. The
32-channel decoder sends the PAM signals to the trunk circuits over the RPAM
bus.

Sequencer
The sequencer uses areceived clock signal to synchronize the operations of the
NT2X59AA card. Sequencer outputs control the timing of the PAM samples
that the encoders receive. Sequencer outputs control the operation of the digital
tone generator. The NT2X59AA card output remains synchronized with the
external PCM signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit generated from each PAM
sample. The sign bit delay circuit sends the PCM sign bit to the trunk circuit
that transmits over the AUTONUL bus. The trunk circuit uses the AUTONUL
signal to null dc offsets in the XPAM signals.

Digital tone generator
The digital tone generator produces signaling and supervisory tones. Signals
from the TA bus operate the digital tone generator. You can insert the tones in
the PAM or the PCM signals.
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NT2X59AA (continued)

The tones that the digital tone generator produces appear in the following
table.

NT2X59AA tone generator output

Level for each
Frequency (Hz) frequency (dBm) Use
440 + 480 -19 Ringback
480 + 620 -24 Reorder (busy)
350 + 440 -13 Dial
480 17 High tone
2600 20 Single frequency (SF) low
2600 -8 SF high
0 Silence
700 + 900 -6 Multifrequency (MF) signaling
700 + 1100 -6 MF signaling
900 + 1100 -6 MF signaling
700 + 1300 -6 MF signaling
900 + 1300 -6 MF signaling
1100 + 1300 -6 MF signaling
700 + 1500 -6 MF signaling
900 + 1500 -6 MF signaling
1100 + 1500 -6 MF signaling
1300 + 1500 -6 MF signaling
700 + 1700 -6 MF signaling
900 + 1700 -6 MF signaling
1100 + 1700 -6 MF signaling
1300 + 1700 -6 MF signaling
1500 + 1700 -6 MF signaling
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NT2X59AA (continued)

Measure the signal levels on the list at the output of the tone generator.

Reference current circuit

The reference current circuit provides a regulated current source for the two
16-channel encoders and the 32-channel decoder. The regulated current source
makes sure the operation of the encoders and the decoder is steady.

Reference voltage circuit

The reference voltage circuit produces a steady reference voltage. The
reference voltage circuit sends the voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

The relationship between the functional blocks appears in the following figure.
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NT2X59AA functional blocks
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NT2X59AA (end)

Technical data
Dimensions
The NT2X59AA circuit card has the following dimensions:

* height: 317 mm (12.5in.)
e depth: 254 mm (10.0 in.)

Power requirements
The power requirements for the NT2X59AA appear in the following table.

Power requirements

Voltage Current
+12V 0.20 A
+5V 140 A
-15V 0.07 A
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NT2X59AB

Product description

The NT2X59AB group coder-decoder (CODEC) DMS-300 (Teleglobe) card
codes pulse amplitude modulation (PAM) signals in to pulse code modulation
(PCM). This card decodes PCM signals into PAM signals. This card produces
PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-300 peripheral module.
Examples of a PM include a maintenance trunk module (MTM), a remote
service module (RSM) or a trunk module (TM).

Functional description

The NT2X59AB card receives PCM signals from the C-bus. The card decodes
the signals into PAM data. The NT2X59AB card sends the decoded signals to
the trunk circuits over the receive-PAM (RPAM) bus. The trunk circuits send
the PAM signals over the transmit-PAM (XPAM) bus. The NT2X59AB
encodes the PAM signals into PCM. The card sends the PAM signals over the
C-bus. The card generates standard digital tones for supervision or signaling.
This card inserts the tones into an output channel. The operation of the card is
synchronized with the system clock signal.

Functional blocks
The NT2X59AB contains of the following functional blocks:

PAM gate

PAM gate

two 16-channel encoders
digital multiplexer (MUX)
32-channel decoder
sequencer

sign bit delay

digital tone generator
reference current circuit
reference voltage circuit

The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.
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NT2X59AB (continued)

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and the decoder.

16-channel encoders
The PAM gate sends PAM samples to the two 16-channel encoders for
conversion tqu-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs to produce a
composite 32-channel signal. Each encoder sends PCM signals to the digital
MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The Digital
MUX sends this 32-channel PCM signal over the C-bus.

32-channel decoder
The digital MUX sends the PCM signals over the C-bus to the 32-channel
decoder. The 32-channel decoder converts the PCM signalg-tatoPAM
signals. The 32-channel decoder sends PAM signals to the trunk circuits over
the RPAM bus.

Sequencer
The sequencer uses a received clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders, and the operation of the tone generator. Sequencer control allows
synchronization of the card output with the external PCM signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the AUTONUL signal
to null dc offsets in the XPAM signals.

Digital tone generator

Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59AB (continued)

The tones that the digital tone generator produces appear in the following

table.

NT2X59AB tone generator output (Sheet 1 of 2)

Level per
Frequency(Hz) frequency (dBm)  Use
1100 -19 Ringback
480 + 620 -24 Low tone
350 + 440 -13 Dial
480 -17 High tone
2600 -20 Single frequency (SF) low
2600 -8 SF high
2400 -9 C5 signaling
2600 -9 C5 signaling
2400 + 2600 -9 C5 signaling
2000 -12 Reserved
0 Silence
700 + 900 -7 Multifrequency (MF) signaling
700 + 1100 -7 MF signaling
900 + 1100 -7 MF signaling
700 + 1300 -7 MF signaling
900 + 1300 -7 MF signaling
1100 + 1300 -7 MF signaling
700 + 1500 -7 MF signaling
900 + 1500 -7 MF signaling
1100 + 1500 -7 MF signaling
1300 + 1500 -7 MF signaling
700 + 1700 -7 MF signaling
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NT2X59AB (continued)

NT2X59AB tone generator output (Sheet 2 of 2)

Level per
Frequency(Hz) frequency (dBm)  Use
900 + 1700 -7 MF signaling
1100 + 1700 -7 MF signaling
1300 + 1700 -7 MF signaling
1500 + 1700 -7 MF signaling

The listed signal levels are measured at the output of the tone generator.

Reference current circuit
The reference current circuit provides a regulated current source for the two
16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

The relationship between the functional blocks appears in the following figure.
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NT2X59AB (continued)

NT2X59AB functional blocks
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NT2X59AB (end)

Technical data
Dimensions
The NT2X59AB circuit card has the following dimensions:

* height: 317 mm (12.5in.)
e depth: 254 mm (10.0 in.)

Power requirements
The power requirements for the NT2X59AB appear in the following table.

Power requirements

Voltage Current
+12V 0.20 A
+5V 140 A
-15V 0.07 A

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-33

NT2X59AC

Product description

The NT2X59AC codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59AC decodes PCM signals in to PAM
signals. The NT2X59AC produces PCM tones for signaling and supervision
purposes.

Location

The card occupies one card position in a DMS-100/200 peripheral module
(PM). Examples of a PM include a maintenance trunk module (MTM), a
remote service module (RSM) or a trunk module (TM).

Functional description

The NT2X59AC receives PCM signals from the C-bus. The NT2X59AC
decodes the PCM signals into PAM data. The NT2X59AC sends the PAM data
to the trunk circuits over the receive-PAM (RPAM) bus. The trunk circuits send
the PAM signals over the transmit-PAM (XPAM) bus. The NT2X59AC
encodes the PAM signals into PCM. The NT2X59AC sends the PCM over the
C-bus. The card generates standard digital tones for supervision or signaling.
The card inserts the tones in to an output channel. The operation of the card is
synchronized with the system clock signal.

Functional blocks
The NT2X59AC contains the following functional blocks:

« PAM gate

* two 16-channel encoders
» digital multiplexer (MUX)
» 32-channel decoder

* sequencer

* sign bit delay

» digital tone generator

» reference current circuit
» reference voltage circuit
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NT2X59AC (continued)

NT2X59AC functional blocks
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The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
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NT2X59AC (continued)

data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder
PAM samples from the encoder are sent to the two 16-channel encoders for
conversion tqu-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs produce a composite
32-channel signal. Each encoder sends PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The digital
MUX sends the 32-channel PCM signal over the C-bus.

32-channel decoder
The digital MUX sends the PCM signals over the C-bus to the 32-channel
decoder. The 32-channel decoder converts the PCM signalsto PAM
signals. The 32-channel decoder sends the PAM signals to the trunk circuits
over the RPAM bus.

Sequencer
The sequencer uses areceived clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders and the operation of the tone generator. The sequencer controls
timing to allow synchronization of the card output remains synchronized with
the external PCM signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator
Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59AC (continued)

The tones that the tone generator produces appear in the following table.

NT2X59AC tone generator output

Level per
Frequency(Hz) frequency Use
2600 -20 dBm SF low
2600 -8 dBm SF high
0 Silence
700 + 900 -6 dBm Multifrequency (MF) signaling
700 + 1100 -6 dBm MF signaling
900 + 1100 -6 dBm MF signaling
700 + 1300 -6 dBm MF signaling
900 + 1300 -6 dBm MF signaling
1100 + 1300 -6 dBm MF signaling
700 + 1500 -6 dBm MF signaling
900 + 1500 -6 dBm MF signaling
1100 + 1500 -6 dBm MF signaling
1300 + 1500 -6 dBm MF signaling
700 + 1700 -6 dBm MF signaling
900 + 1700 -6 dBm MF signaling
1100 + 1700 -6 dBm MF signaling
1300 + 1700 -6 dBm MF signaling
1500 + 1700 -6 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.

Reference current circuit
The reference current circuit provides a regulated current source for the two
16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.
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NT2X59AC (end)

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data
Physical dimensions

The NT2X59AC circuit card has the following dimensions:
* height: 317 mm (12.5in.)

e depth: 254 mm (10.0 in.)
Power requirements

A list of the power requirements for the NT2X59AC appears in the following
table.

Power requirements

Voltage Current
+12V 0.20 A
+5V 1.40 A
-15V 0.07 A
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NT2X59AD

Product description

The NT2X59AD codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59AD decodes PCM signals in to PAM
signals. The card produces PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-100/200 peripheral module
(PM). Examples of a PM are a maintenance trunk module (MTM), a remote
service module (RSM) or a trunk module (TM).

Functional description

The NT2X59AD receives PCM signals from the C-bus and decodes the PCM
signals into PAM data. The NT2X59AD sends the PAM data to the trunk
circuits over the receive-PAM (RPAM) bus. The trunk circuits send the PAM
signals over the transmit-PAM (XPAM) bus. The NT2X59AD encodes the
PAM signals into PCM. The NT2X59AD sends the PCM over the C-bus. The
card generates standard digital tones for supervision or signaling. The card
inserts the tones in to an output channel. The operation of the card is
synchronized with the system clock signal.

Functional blocks
The NT2X59AD contains the following functional blocks:

PAM gate

two 16-channel encoders
digital multiplexer (MUX)
32-channel decoder
sequencer

sign bit delay

digital tone generator
reference current circuit
reference voltage circuit
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NT2X59AD (continued)

NT2X59AD functional blocks
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NT2X59AD (continued)

PAM gate
The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder is able to receive the
PAM data. Signals from the sequencer control when the PAM gate sends the
signals to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder

The encoder sends the PAM samples to the two 16-channel encoders for
conversion tqu-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs produce a composite
32-channel signal. Each encoder sends PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders and
combines the signals into a 32-channel signal. The digital MUX sends the
32-channel PCM signal over the C-bus.

32-channel decoder
The digital MUX sends the PCM signals over the C-bus to the 32-channel
decoder. The 32-channel decoder converts the PCM signalsio PAM
signals. The 32-channel decoder sends the PAM signals to the trunk circuits
over the RPAM bus.

Sequencer
The sequencer uses a received clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders, and the operation of the tone generator. The sequencer control
allows synchronization of the card output with the external PCM signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator
Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59AD (continued)

The tones that the tone generator produces appear in the following table.

NT2X59AD tone generator output

Level per
Frequency(Hz) frequency Use
440 + 480 -19 dBm Ringback
480 + 620 -24 dBm Reorder (busy)
350 + 440 -13 dBm Dial
480 -17 dBm High tone
2600 -20 dBm SF low
2600 -8 dBm SF high
0 Silence
700 + 900 -6 dBm Multifrequency (MF) signaling
700 + 1100 -6 dBm MF signaling
900 + 1100 -6 dBm MF signaling
700 + 1300 -6 dBm MF signaling
900 + 1300 -6 dBm MF signaling
1100 + 1300 -6 dBm MF signaling
700 + 1500 -6 dBm MF signaling
900 + 1500 -6 dBm MF signaling
1100 + 1500 -6 dBm MF signaling
1300 + 1500 -6 dBm MF signaling
700 + 1700 -6 dBm MF signaling
900 + 1700 -6 dBm MF signaling
1100 + 1700 -6 dBm MF signaling
1300 + 1700 -6 dBm MF signaling
1500 + 1700 -6 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



1-42 NT2Xnnaa (continued)
NT2X59AD (end)

Reference current circuit

The reference current circuit provides a regulated current source for the two

16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data
Dimensions

The NT2X59AD circuit card has the following dimensions:
* height: 317 mm (12.5in.)

e depth: 254 mm (10.0 in.)
Power requirements

The power requirements for the NT2X59AD appear in the following table.
Power requirements

Voltage Current
+12V 0.20 A
+5V 140 A
-15V 0.07 A
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NT2X59BA

Product description

The NT2X59BA codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59BA decodes PCM signals in to PAM
signals. The card produces PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-100/200 peripheral module. An
example of a PM is a maintenance trunk module (MTM), a remote service
module (RSM) or a trunk module (TM).

Functional description

The NT2X59BA receives PCM signals from the C-bus. The NT2X59AB
decodes the PCM signals into PAM data. The NT2X59BA sends the PAM data
to the trunk circuits over the receive-PAM (RPAM) bus. The trunk circuits send
the PAM signals over the transmit-PAM (XPAM) bus. The NT2X59BA
encodes the PAM signals into PCM. The NT2X59AB sends the PCM over the
C-bus. The card generates standard digital tones for supervision or signaling.
The NT2X59AB inserts the tones into an output channel. The operation of the
card is synchronized with the system clock signal.

Functional blocks
The NT2X59BA contains the following functional blocks:

« PAM gate

* two 16-channel encoders
» digital multiplexer (MUX)
* 32-channel decoder

* sequencer

* sign bit delay

» digital tone generator

» reference current circuit
» reference voltage circuit
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NT2X59BA (continued)

NT2X59BA functional blocks
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NT2X59BA (continued)

PAM gate
The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder
The encoder sends the PAM samples to the two 16-channel encoders for
conversion to A-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs produce a composite
32-channel signal. Each encoder sends PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The digital
MUX sends the 32-channel PCM signal over the C-bus.

32-channel decoder
The digital MUX sends the PCM signals over the C-bus to the 32-channel
decoder. The 32-channel decoder converts the PCM signals into A-law PAM
signals. The 32-channel decoder sends the PAM signals to the trunk circuits
over the RPAM bus.

Sequencer
The sequencer uses areceived clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders and the operation of the tone generator. The sequencer controls the
timing to synchronize the card output with the external PCM signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator
Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59BA (continued)

The tones that tone generator produces appear in the following table.

NT2X59BA tone generator output (Sheet 1 of 2)

Frequency (Hz) Level per frequency Use

2600 -8 dBm SF high

2600 -20dBm SF low

450 -10 dBm Ringback

360 + 460 -13 dBm Dial

360 + 460 -3dBm Dial

450 0 dBm Reorder (busy)

450 0 dBm Reorder (busy)

360 + 460 -13dBm

360 + 460 -3dBm

0 Silence

700 + 900 -6 dBm Multifrequency (MF) signaling

700 + 1100 -6 dBm MF signaling

900 + 1100 -6 dBm MF signaling

700 + 1300 -6 dBm MF signaling

900 + 1300 -6 dBm MF signaling

1100 + 1300 -6 dBm MF signaling

700 + 1500 -6 dBm MF signaling

900 + 1500 -6 dBm MF signaling

1100 + 1500 -6 dBm MF signaling

1300 + 1500 -6 dBm MF signaling

700 + 1700 -6 dBm MF signaling

900 + 1700 -6 dBm MF signaling

1100 + 1700 -6 dBm MF signaling
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NT2X59BA (end)

NT2X59BA tone generator output (Sheet 2 of 2)

Frequency (Hz) Level per frequency Use
1300 + 1700 -6 dBm MF signaling
1500 + 1700 -6 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.

Reference current circuit

The reference current circuit provides a regulated current source for the two
16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data
Dimensions
The NT2X59BA circuit card has the following dimensions:
e height: 317 mm (12.5in.)
* depth: 254 mm (10.0 in.)

Power requirements
The power requirements for the NT2X59BA appear in the following table.

Power requirements

Voltage Current
+12V 0.20 A
+5V 140 A
-15V 0.07 A
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NT2X59CA

Product description

The NT2X59CA codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59CA decodes PCM signals in to PAM
signals. The card produces PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-100/200 peripheral module
(PM). Examples of a PM include a maintenance trunk module (MTM), a
remote service module (RSM) or a trunk module (TM).

Functional description

The NT2X59CA sends PCM signals over the C-bus. The NT2X59CA decodes
the PCM signals into PAM data. The NT2X59CA sends the PAM data to the
trunk circuits over the receive-PAM (RPAM) bus. The trunk circuits send the
PAM signals over the transmit-PAM (XPAM) bus. The NT2X59CA encodes
the PAM signals into PCM. The NT2X59CA sends the PAM signals over the
C-bus. The card generates standard digital tones for supervision or signaling.
The NT2X59CA inserts the tones into an output channel. The operation of the
card is synchronized with the system clock signal.

Functional blocks
The NT2X59CA contains the following functional blocks:

« PAM gate

* two 16-channel encoders
» digital multiplexer (MUX)
* 32-channel decoder

* sequencer

* sign bit delay

» digital tone generator

» reference current circuit
» reference voltage circuit
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NT2X59CA (continued)

NT2X59CA functional blocks
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NT2X59CA (continued)

PAM gate
The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder
The encoders sends the PAM samples to the two 16-channel encoders for
conversion to A-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs produce a composite
32-channel signal. Each encoder sends PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The digital
MUX sends the 32-channel PCM signal over the C-bus.

32-channel decoder
The digital MUX sends the PCM signals over the C-bus to the 32-channel
decoder. The 32-channel decoder converts the PCM signals into A-law PAM
signals. The 32-channel decoder sends the PAM signals to the trunk circuits
over the RPAM bus.

Sequencer
The sequencer uses areceived clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders and the operation of the tone generator. The sequencer controls
timing to synchronize the card output with the external PCM signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator
Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59CA (continued)

The tones that the tone generator produces appear in the following table.

NT2X59CA tone generator output

Frequency (Hz) Level per frequency Use

440 + 440 -21 dBm Ringback

400 -19 dBm Reorder (busy)
350 + 440 -21 dBm Dial

400 -25 dBm Reorder (busy)
2600 -20dBm SF low

2600 -8 dBm SF high

0 Silence

700 + 900 -6 dBm Multifrequency (MF) signaling
700 + 1100 -6 dBm MF signaling
900 + 1100 -6 dBm MF signaling
700 + 1300 -6 dBm MF signaling
900 + 1300 -6 dBm MF signaling
1100 + 1300 -6 dBm MF signaling
700 + 1500 -6 dBm MF signaling
900 + 1500 -6 dBm MF signaling
1100 + 1500 -6 dBm MF signaling
1300 + 1500 -6 dBm MF signaling
700 + 1700 -6 dBm MF signaling
900 + 1700 -6 dBm MF signaling
1100 + 1700 -6 dBm MF signaling
1300 + 1700 -6 dBm MF signaling
1500 + 1700 -6 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.
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Reference current circuit

The reference current circuit provides a regulated current source for the two

16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data
Dimensions

The NT2X59CA circuit card has the following dimensions:
* height: 317 mm (12.5in.)

e depth: 254 mm (10.0 in.)
Power requirements

The power requirements for the NT2X59CA appear in the following table.
Power requirements

Voltage Current
+12V 0.20 A
+5V 1.40 A
-15V 0.07 A
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NT2X59CB

Product description

The NT2X59CB codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59CB decodes PCM signals in to PAM
signals. The card produces PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-300 peripheral module.
Examples of a peripheral module include a maintenance trunk module
(MTM), a remote service module (RSM) or a trunk module (TM).

Functional description

The NT2X59CB receives PCM signals over the C-bus. The NT2X59CB
decodes the PCM signals into PAM data. When this event occurs, the trunk
circuits receive the PAM data over the receive-PAM (RPAM) bus. The trunk
circuits send PAM signals over the transmit-PAM (XPAM) bus. The
NT2X59CB encodes the PAM signals into PCM. The NT2X59CB sends the
PCM signals over the C-bus. The card generates standard digital tones for
supervision or signaling. The card inserts the tones into an output channel. The
operation of the card is synchronized with the system clock signal.

Functional blocks
The NT2X59CB contains the following functional blocks:

PAM gate

two 16-channel encoders
digital multiplexer (MUX)
32-channel decoder
sequencer

sign bit delay

digital tone generator
reference current circuit
reference voltage circuit
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NT2X59CB (continued)

NT2X59CB functional blocks
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NT2X59CB (continued)

PAM gate
The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder

The encoder sends the PAM samples to the two 16-channel encoders for
conversion to A-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs produce a composite
32-channel signal. Each encoder sends PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The digital
MUX sends the 32-channel PCM signal is over the C-bus.

32-channel decoder
The digital MUX sends PCM signals over the C-bus to the 32-channel decoder.
The 32-channel decoder converts the PCM signals to A-law PAM signals. The
32-channel decoder sends the PAM signals to the trunk circuits over the RPAM
bus.

Sequencer
The sequencer uses areceived clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders and the operation of the tone generator. The sequencer controls
timing to allow the synchronization of card output with the external PCM
signals.

Sign bit delay
The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator
Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59CB (continued)

The tones that the tone generator produces appear in the following table.

NT2X59CB tone generator output (Sheet 1 of 2)

Frequency (Hz) Level per frequency Use

1100 -19 dBm Ringback
480 + 620 -24 dBm Low tone
350 + 440 -13 dBm Dial

480 -17 dBm High tone
2600 -20dBm SF low
2600 -8 dBm SF high
2400 -9.dBm C5 signaling
2600 -9 dBm C5 signaling
2400 + 2600 -9 dBm C5 signaling
2000 -12 dBm Reserved

0 Silence

700 + 900 -7 dBm Multifrequency (MF) signaling
700 + 1100 -7 dBm MF signaling
900 + 1100 -7 dBm MF signaling
700 + 1300 -7 dBm MF signaling
900 + 1300 -7 dBm MF signaling
1100 + 1300 -7 dBm MF signaling
700 + 1500 -7 dBm MF signaling
900 + 1500 -7 dBm MF signaling
1100 + 1500 -7 dBm MF signaling
1300 + 1500 -7 dBm MF signaling
700 + 1700 -7 dBm MF signaling
900 + 1700 -7 dBm MF signaling
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NT2X59CB (end)

NT2X59CB tone generator output (Sheet 2 of 2)

Frequency (Hz) Level per frequency Use

1100 + 1700 -7 dBm MF signaling
1300 + 1700 -7 dBm MF signaling
1500 + 1700 -7 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.

Reference current circuit
The reference current circuit provides a regulated current source for the two
16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data
Dimensions
The NT2X59CB circuit card has the following dimensions:
* height: 317 mm (12.5in.)

e depth: 254 mm (10.0 in.)

Power requirements
The power requirements for the NT2X59CB appear in the following table.

Power requirements

Voltage Current
+12V 0.20 A
+5V 140 A
-15V 0.07 A
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NT2X59DA

Product description

The NT2X59DA codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59DA decodes PCM signals in to PAM
signals. The card produces PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-100/200 peripheral module
(PM). An example of a PM includes a maintenance trunk module (MTM), a
remote service module (RSM) or a trunk module (TM).

Functional description

The NT2X59DA receives PCM signals from the C-bus. The NT2X59DA
decodes the PCM signals into PAM data. The NT2X59DA sends the PAM data
to the trunk circuits over the receive-PAM (RPAM) bus. The trunk units send
PAM signals over the transmit-PAM (XPAM) bus. The NT2X59DA encodes
the PAM signals to PCM. The NT2X59DA sends the PCM over the C-bus. The
card generates standard digital tones for supervision or signaling. The card
inserts the tones into an output channel. The operation of the card is
synchronized with the system clock signal.

Functional blocks
The NT2X59DA contains the following functional blocks:

« PAM gate

* two 16-channel encoders
» digital multiplexer (MUX)
* 32-channel decoder

* sequencer

* sign bit delay

» digital tone generator

» reference current circuit
» reference voltage circuit
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NT2X59DA (continued)

NT2X59DA functional blocks
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The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
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NT2X59DA (continued)

data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder

The encoder sends PAM samples to the two 16-channel encoders for
conversion to A-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs produce a composite
32-channel signal. Each encoder sends PCM signals to the digital MUX.

Digital MUX
The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The digital
MUX sends this 32-channel PCM signal over the C-bus.

32-channel decoder

The digital MUX sends the PCM signals over the C-bus to the 32-channel
decoder. The 32-channel decoder converts the PCM signals to A-law PAM
signals. The 32-channel decoder sends the PAM signals to the trunk circuits
over the RPAM bus.

Sequencer
The sequencer uses areceived clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders and the operation of the tone generator. The sequencer controls
timing to synchronize card output remains synchronized with the external
PCM signals.

Sign bit delay

The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator
Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59DA (continued)

The tones that the tone generator produces appear in the following table.

NT2X59DA tone generator output

Frequency (Hz) Level per frequency Use

440 + 480 -10 dBm Ringback
480 + 620 -10 dBm Reorder (busy)
350 + 440 -10 dBm Dial

440 -8 dBm Toll break-in
0 Silence

700 + 900 -6 dBm Multifrequency (MF) signaling
700 + 1100 -6 dBm MF signaling
900 + 1100 -6 dBm MF signaling
700 + 1300 -6 dBm MF signaling
900 + 1300 -6 dBm MF signaling
1100 + 1300 -6 dBm MF signaling
700 + 1500 -6 dBm MF signaling
900 + 1500 -6 dBm MF signaling
1100 + 1500 -6 dBm MF signaling
1300 + 1500 -6 dBm MF signaling
700 + 1700 -6 dBm MF signaling
900 + 1700 -6 dBm MF signaling
1100 + 1700 -6 dBm MF signaling
1300 + 1700 -6 dBm MF signaling
1500 + 1700 -6 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.
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Reference current circuit

The reference current circuit provides a regulated current source for the two

16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit

The reference voltage circuit produces a stable reference voltage. The
reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data
Dimensions

The NT2X59DA circuit card has the following dimensions:
* height: 317 mm (12.5in.)

e depth: 254 mm (10.0 in.)
Power requirements

The power requirements for the NT2X59DA appear in the following table.
Power requirements

Voltage Current
+12V 0.20 A
+5V 140 A
-15V 0.07 A
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NT2X59EA

Product description

The NT2X59EA codes pulse amplitude modulation (PAM) signals in to pulse
code modulation (PCM). The NT2X59EA decodes PCM signals in to PAM
signals. The card produces PCM tones for signaling and supervision purposes.

Location

The card occupies one card position in a DMS-100/200 peripheral module
(PM). Examples of a PM include a maintenance trunk module (MTM), a
remote service module (RSM), or a trunk module (TM).

Functional description

The NT2X59EA receives PCM signals from the C-bus. The NT2X59EA
decodes the PCM signals into PAM data. The NT2X59EA sends the PAM data
to the trunk circuits over the receive-PAM (RPAM) bus. The trunk circuits send
the PAM signals over the transmit-PAM (XPAM) bus. The NT2X59EA
encodes the PAM signals into PCM. The NT2X59EA sends the PCM over the
C-bus. The card generates standard digital tones for supervision or signaling.
The card inserts the tones into an output channel. The operation of the card is
synchronized with the system clock signal.

Functional blocks
The NT2X59EA contains the following functional blocks:

PAM gate

two 16-channel encoders
digital multiplexer (MUX)
32-channel decoder
sequencer

sign bit delay

digital tone generator
reference current circuit
reference voltage circuit
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NT2X59EA (continued)

NT2X59EA functional blocks

5 Sign bit
AUTONUL delay
signal
16
XPAM channel
bus encoder
] ! PCM
N PAM Digital data
gate MUX >
N
16 gl
I channel
encoder
Reference —
current
Received
32 PCM data
| channel
decoder
RPAM
bus
Digital
Sequencer tone -
generator | Digital
tones
Reference
] voltage
TA bus
signals
Clock
signal
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NT2X59EA (continued)

PAM gate

The PAM gate receives the PAM samples from the trunk cards over the XPAM
bus. The PAM gate holds the samples until the encoder can receive the PAM
data. Signals from the sequencer control when the PAM gate sends the signals
to the encoders.

The gate can connect the XPAM and the RPAM buses to test the operation of
the encoders and decoder.

16-channel encoder

The encoder sends PAM samples to the two 16-channel encoders for
conversion to A-law PCM samples. The PAM gate alternately sends the
samples to each encoder. The combined encoder outputs, when combined,
produce a composite 32-channel signal. Each encoder sends PCM signals to
the digital MUX.

Digital MUX

The digital MUX receives the PCM samples from the 16-channel encoders.
The digital MUX combines the signals into a 32-channel signal. The digital
MUX sends the 32-channel PCM signal over the C-bus.

32-channel decoder

The digital MUX sends PCM signals over the C-bus to the 32-channel decoder.
The 32-channel decoder converts the PCM signals to A-law PAM signals. The
32-channel decoder sends the PAM signals to the trunk circuits over the RPAM
bus.

Sequencer

The sequencer uses a received clock signal to synchronize the operations of the
card. Sequencer outputs control the timing of PAM samples sent to the
encoders and the operation of the tone generator. The sequencer controls
timing to synchronize the card output with the external PCM signals.

Sign bit delay

The sign bit delay circuit stores the PCM sign bit that each PAM sample
generates. The sign bit delay sends the PCM sign bit to the transmitting trunk
circuit over the AUTONUL bus. The trunk circuit uses the signal to null DC
offsets in the XPAM signals.

Digital tone generator

Signals from the TA bus control the digital tone generator to produce signaling
and supervisory tones. The card inserts the tones into the PAM or the PCM
signals.
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NT2X59EA (continued)

The tones that the tone generator produces appear in the following table.

NT2X59EA tone generator output

Frequency (Hz) Level per frequency Use

440 + 440 -13 dBm Ringback

400 -10 dBm Reorder (busy)

350 + 440 -13 dBm Dial

400 -17 dBm Reorder (busy)

2600 -20 dBm SF low

2600 -8 dBm SF high

0 Silence

700 + 900 -6 dBm Multifrequency (MF)
signaling

700 + 1100 -6 dBm MF signaling

900 + 1100 -6 dBm MF signaling

700 + 1300 -6 dBm MF signaling

900 + 1300 -6 dBm MF signaling

1100 + 1300 -6 dBm MF signaling

700 + 1500 -6 dBm MF signaling

900 + 1500 -6 dBm MF signaling

1100 + 1500 -6 dBm MF signaling

1300 + 1500 -6 dBm MF signaling

700 + 1700 -6 dBm MF signaling

900 + 1700 -6 dBm MF signaling

1100 + 1700 -6 dBm MF signaling

1300 + 1700 -6 dBm MF signaling

1500 + 1700 -6 dBm MF signaling

The listed signal levels are measured at the output of the tone generator.
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Reference current circuit
The reference current circuit provides a regulated current source for the two

16-channel encoders and the 32-channel decoder. This current source makes
sure operation of the encoders and the decoder has stability.

Reference voltage circuit
The reference voltage circuit produces a stable reference voltage. The

reference voltage circuit sends that voltage to the trunk circuits. The trunk
circuits use the reference voltage for the trunk identification feature.

Technical data

Dimensions
The NT2X59EA circuit card has the following dimensions:

* height: 317 mm (12.5in.)
e depth: 254 mm (10.0 in.)

Power requirements
The power requirements for the NT2X59EA appear in the following table.

Power requirements

Voltage Current
+12V 0.20A
+5V 140 A
-15V 0.07 A
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NT2X65AB

Product description

The NT2X65AB centralized automatic message accounting (CAMA) position
signaling circuit card provides an interface between the trunk module (TM)
and the common systems circuit. The common systems circuit serves as the
position of a CAMA operator at a toll switchboard. The card provides an
interface for two-way voice frequency (VF) and signaling information, and
multi-frequency (MF) signals from the CAMA positions.

Location
The card occupies one card position in a TM.

Functional description

The NT2X65AB contains two main parts: the key circuit and the talk circuit.
The key circuit receives MF pulses from the CAMA operator. The talk circuit
provides a speech path for the CAMA operator. The talk circuit also provides
supervision and signaling necessary for the operator number identification
(ONI) and to handle failures in automatic number identification (ANI).

Functional blocks
The NT2X65AB contains the following functional blocks:

» two trunk logic circuits (TLC)
* dual sampling gate

» two analog/digital (A/D) low-pass filters (each key and talk circuit receives
one filter)

» twodigital/analog (D/A) low-pass filters (each key and talk circuit receives
one filter)

* two receive level adjustment pads (each key and talk circuit receives one
filter)

» fixed transmit level pad (key circuit)

» adjustable transmit level pad (talk circuit)

» three limiters (one for the key circuit, two for the talk circuit)
* two-wire to four-wire terminating set

* balance network

* loop detector

* resistive battery detector

* relays

e card-type identifier
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NT2X65AB (continued)

TLC

Two TLCs are available. The TLC-O0 for the key circuit and TLC-1 for the talk
circuit. The two TLCs handle communication between the card and the TM.
The TLCs serve as communication buffers between the TM and the card. The
TLCs generate sampling pulses for the sampling gate, and control the test
relays. The TLC-1 also generates the voltage for the card-type identification
voltage.

Dual sampling gate

In the receive direction, the sampling gate converts analog VF signals to pulse
amplitude modulation (PAM) signals. The sampling gate sends the signals
over the transmit pulse amplitude modulation (XPAM) bus for further
processing. In the transmit direction, the gate converts PAM information, from
the receive pulse amplitude modulation (RPAM) bus, back to VF signals. The
gate sends the signals to the key or talk circuits. Use the transmit direction of
the key circuit for tests.

The sampling gate performs the conversion functions separately for the key
and the talk circuits. Signals from TLC-0 control the conversion for the key
circuit. Signals from TLC-1 control the conversion for the talk circuit.

A/D low-pass filters

Each key and talk circuit contains an A/D low-pass filter. The filters accept VF
signals from the receive level-adjustment pad and filter the signals to limit the
bandwidth. The filters pass the signals to the sampling gate. The filters also
amplify the signal.

D/A low-pass filters

Each key and talk circuit contains a D/A low-pass filter. The filters accept VF
signals from the dual sampling gate and filter the signals to limit the
bandwidth. The filters pass the signals to the transmit pads. The filters also
amplify the signal.

Receive level adjustment pads

The receive level adjustment pads provide a maximum of 15.75 dB of
adjustment (in 0.25-dB increments) to the level of the VF signal. The receive
level adjustment pads provide an adjustment before the card converts the VF
signal to digital form and processes the VF signal. To make adjustments, set
groups of miniature switches to the correct level.
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NT2X65AB (continued)

The level adjustments for the talk circuit appear in the following table.

Talk circuit receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The level adjustments for the key circuit appear in the following table.

Key circuit receive level adjustments

Switch position Adjustment (dB)
S5, position 3 8.00
S5, position 2 4.00
S5, position 1 2.00
S6, position 3 1.00
S6, position 2 0.50
S6, position 1 0.25

The receive level adjustment also contain a 60-Hz filter to remove line noise.

Fixed transmit level pad
The key circuit contains a fixed transmit level pad. The fixed transmit level pad
provides a fixed level of adjustment for signals in the transmit direction. The
transmit section of the key circuit is for tests. The transmit section does not
require a range of level adjustment.

Adjustable transmit level pad
The adjustable transmit level pad provides a maximum of 15.75 dB of
adjustment (in 0.25-dB increments) to the level of the VF signal. The
adjustable transmit level pad sends the adjustment over the trunk. To make
adjustments, set groups of miniature switches to the correct level.
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NT2X65AB (continued)

The talk circuit transmit level adjustments appear in the following table.

Talk circuit transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25

Limiters

Three limiters are available. Each limiter prevents circuit overload. A received
or transmitted signal can cause circuit overload. The first limiter is in the
receive direction of the key circuit. The second limiter is in the transmit
direction of the talk circuit. The third limiter is in the receive direction of the
talk circuit.

Two-wire to four-wire terminating set

The two-wire to four-wire terminating set converts a two-wire circuit to the
four-wire circuit that the CAMA equipment expects.

Balance network

A balance network connects with the two-wire to four-wire terminating set to
match the card with a 6@Dnonloaded facility. The compromise network
provides 60@ of resistance and 2.18- of capacitance. This compromise
network also provides network build-out capacitance (NBOC) and network
build-out resistance (NBOR) circuits. The NBOC and the NBOR provide
additional capacitance and resistance. You can switch the additional
capacitance and resistance in or out of the circuit.

Loop detector
The loop detector checks the tip (T) and ring (R) leads for a high-resistance
(onhook) loop or a low-resistance (offhook) loop. A low-resistance loop
indicates to the operator that the T and R leads were seized. The CAMA
operator uses a high-resistance loop to disconnect from an offhook condition.
The CAMA operator activates the position disconnect (PD) key. The PD key
causes the T and R leads to loop. When the CAMA operator leaves the CAMA
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NT2X65AB (continued)

position, an alternating high-low loop is present on the T and R leads. This
loop indicates that the CAMA operator is not available.

Resistive battery detector
The resistive battery detector monitors the P lead for an open or resistive
battery condition. Resistive battery is present when the CAMA operator is
ready to receive calls. The P lead is open if the CAMA operator leaves the
CAMA position and indicates to the DMS that the operator is not available.

Relays
Six relays are available for supervisory and signaling purposes. The TLC-0
controls one relay that operates in the key circuit. The TLC-1 controls the other
five relays that operate in the talk circuit. The designators and purpose for each
relay appear in the following table.

Relay operation (Sheet 1 of 2)

Relay Operated Released Controlled by

T0 Isolates leads KPT and Normal operation TLC-0 (key circuit)
KPR from the circuit.
Allows internal tests on the
key circuit.

ol The S and Ol leads Normal operation TLC-1 (talk circuit)
grounded. The CAMA
supervision (CS) lamp
glows, operator hears
double-burst high tone.
Operator challenges
subscriber on calls that are
not ANI and keys number
of the subscriber.

IF The Ol relay operated, S Normal operation TLC-1 (talk circuit)
and IF leads grounded.
Operator hears long high
tone, that indicates an ANI
failure occurs. Operator
challenges subscriber.

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-73

NT2X65AB (continued)

Relay operation (Sheet 2 of 2)

Relay Operated Released Controlled by

RV Steady battery reversal on  Removal of battery  TLC-1 (talk circuit)
T and R leads. The CS reversal on T and
lamp flashes at 60 flashes R leads. The CS
each minute. The flashes lamp stops

indicate a keying error or flashing. Indicates
an invalid calling number. the system erased
the digits in invalid

Momentary battery number

reversal on T and R leads if
relay operates for a
moment before a release.
The CS lamp flashes at 60
flashes each minute minute
for 3to 5 s. The flashes
indicate the operator used
the operator reset (RS)
key. The operator user the
key to erase a keying error
during digit pulsing.

T1 Isolates the S and P leads  Normal operation TLC-1 (talk circuit)
and allows an internal test
on part of the talk circuit.
Relay T2 must be operated
to loop the talk circuit.

T2 Isolates the T and R leads ~ Normal operation TLC-1 (talk circuit)
and allows an internal test
on part of the talk circuit.
Relay T1 must be operated
to loop the talk circuit.

Card-type identifier
The card-type identifier provides the TM with an identification code for
inventory purposes. The card-type identifier makes sure that the card is
plugged in the TM card slot.

The relationship between the functional blocks appears in the following figure.
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NT2X65AB functional blocks
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Technical data
Each talk circuit and key circuit provides impedance o500

The minimum receive level for the talk circuit is -9 dBm for digital test
sequence (DTS) output. The level ranges for the talk and key circuits appear in
the following table.

Talk and key circuit level ranges

Level Range

Talk circuit, transmit level +6 to -9 dBm for DTS input

Talk circuit, receive level -9 to +6 dBm for DTS output

Key circuit -3 to -18 dBm, single tone for DTS-6
output

Physical Dimensions
The dimensions for the NT2X65AB circuit card are:

* height: 353 mm (13.9in.)
* depth: 267 mm (10.5in.)

Power requirements
The NT2X65AB normally uses 500 mW of power.

The card provides the following converted voltages:
e +12V+0.3V

e -15V+05V

e +22.8Vto+27.0V (24.0 V nominal)
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NT2X65AD

Product description

The NT2X65AD provides an interface between the trunk module (TM) and the
common systems circuit. The common systems circuit serves as the position
of a centralized automatic message accounting (CAMA) operator at a toll
switchboard. The card provides an interface for two-way voice frequency (VF)
and signaling information. The card provides an interface for multi-frequency
(MF) signals that come from the CAMA positions.

Location

The card occupies one card position in a TM.

Functional description

The NT2X65AD contains two main parts: the key circuit and the talk circuit.
The key circuit receives MF pulses from the CAMA operator. The talk circuit
provides a speech path for the CAMA operator. The talk circuit also provides
supervision and signaling necessary for the operator number identification
(ONI), and to handle failures in automatic number identification (ANI).

Functional blocks
The NT2X65AD contains the following functional blocks:

two trunk logic circuits (TLC)
dual sampling gate

two analog/digital (A/D) low-pass filters (each key and talk circuit receives
one filter)

two digital/analog (D/A) low-pass filters (each key and talk circuit receives
one filter)

two receive level adjustment pads (each key and talk circuit receives one
filter)

fixed transmit level pad (key circuit)

adjustable transmit level pad (talk circuit)

three limiters (one for the key circuit, two for the talk circuit)
two-wire/four-wire terminating set

balance network

loop detector

resistive battery detector

relays

card type identifier
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NT2X65AD (continued)

NT2X65AD functional blocks
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NT2X65AD (continued)

TLC

Two TLCs are available: TLC-0 for the key circuit and TLC-1 for the talk
circuit. The two TLCs handle communication between the card and the trunk
module (TM). The TLCs serve as communication buffers between the TM and
the card. The TLCs generate sampling pulses for the sampling gate, and
control the test relays. The TLC-1 also generates the voltage for the card-type
identification voltage.

Dual sampling gate

In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to pulse amplitude modulation (PAM) signals. The sampling gate
sends the signals over the XPAM bus for further processing. In the transmit
direction, the gate converts PAM information from the receive pulse amplitude
modulation (RPAM) bus back to VF signals. The sampling gate sends the
signals to the key or talk circuits. The transmit direction of the key is used for
tests.

The sampling gate performs the conversion functions separate from the key
and the talk circuits. Signals from TLC-0 control the conversion for the key
circuit. Signals from TLC-1 control the conversion for the talk circuit.

A/D low-pass filters

The key and talk circuits each contain one A/D low-pass filter. The filters
accept VF signals from the receive pads and filter the signal to limit the
bandwidth. The filters pass the signal to the sampling gate. The filter also
amplifies the signal.

D/A low-pass filters

The key and talk circuits each contain a D/A low-pass filter. The filters accept
VF signals from the sampling gate and filter the signal to limit the bandwidth.
The filters pass the signal to the transmit pads. The filter also amplifies the

signal.

Receive level adjustment pads

The receive level pads provide a maximum of 15.75 dB of adjustment (in
0.25-dB increments) to the level of the VF signal. The receive level
adjustments pads provide an adjustment. The pads provide the adjustment
before the card converts VF signals, converts to the digital form and processes
the signal. To make adjustments, the user sets groups of small switches to
achieve the correct level.
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NT2X65AD (continued)

The level adjustments for the talk circuit appear in the following table.

Talk circuit receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The level adjustments for the key circuit appear in the following table.

Key circuit receive level adjustments

Switch position Adjustment (dB)
S5, position 3 8.00
S5, position 2 4.00
S5, position 1 2.00
S6, position 3 1.00
S6, position 2 0.50
S6, position 1 0.25

The receive level pads also contain a 60-Hz filter to remove line noise.

Fixed transmit level pad
The key circuit contains a pad that provides a fixed level of adjustment for
signals in the transmit direction. The transmit section of the key circuit is used
for tests. The transmit section does not require a range of level adjustment.

Adjustable transmit level pad
The transmit level pads provide a maximum of 15.75 dB of adjustment (in
0.25-dB increments) to the level of the VF signal. The adjustable transmit level
pad sends the adjustment over the trunk. To make adjustments, the user sets
groups of small switches to achieve the correct level.
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NT2X65AD (continued)

The circuit transmit level adjustments appear in the following table.

Talk circuit transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Three limiters are available. Each limiter prevents a circuit overload. A
received or transmitted signal can cause circuit overload. The first limiter is in
the receive direction of the key circuit. The second limiter is in the transmit
direction of the talk circuit. The third limiter is in the receive direction of the
talk circuit.

Two-wire to four-wire terminating set
The terminating set converts a two-wire circuit to the four-wire circuit that the
CAMA equipment expects.

Balance network
A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6QQ-nonloaded facility. The compromise network
provides 6002 of resistance and 2.18- of capacitance, and network
build-out capacitance (NBOC) circuit. The NBOC provides additional
capacitance that the user can switch in or out of the circuit.

Loop detector
The loop detector checks the tip (TL) and ring (RL) leads for a high-resistance
(onhook) or low-resistance (offhook) loop. A low-resistance loop indicates to
the operator that the system seizes TL and the RL leads. The CAMA operator
uses a high-resistance loop to disconnect from an offhook condition. The
CAMA operator activates the position disconnect (PD) key. The PD key causes
the TL and the RL leads to loop. When the CAMA operator leaves the CAMA
position, an alternating high-low loop is present on the TL and the RL leads.
This loop indicates the CAMA operator is not available.
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Resistive battery detector

Relays

The battery detector monitors the P lead for an open or resistive battery
condition. Resistive battery is present if the CAMA operator is ready to receive
calls. The P lead is open if the CAMA operator leaves the CAMA position and
indicates to the DMS that the operator is not available.

Six relays are available for supervisory and signaling purposes. The TLC-0
controls one relay that operates in the key circuit. The TLC-1 controls the other
five relays that operate in the talk circuit. The designator and purpose for each
relay appear in the following table.

Relay operation (Sheet 1 of 2)

Relay Operated Released Controlled by

TO Isolates leads KPT and  Normal operation TLC-0 (key circuit)
KPR from the circuit.
The relay allows internal
tests on the key circuit.

Ol The S and Ol leads Normal operation TLC-1 (talk circuit)
grounded. CAMA
Supervision (CS) lamp
glows, operator hears
double-burst high tone.
Operator challenges
subscriber on calls that
are not ANI calls and
keys the number of the
subscriber.

IF The Olrelay is operated, Normal operation TLC-1 (talk circuit)
S and IF leads
grounded. Operator
hears long high tone,
which indicates that ANI
failure occurs. Operator
challenges subscriber.
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Relay operation (Sheet 2 of 2)

Relay Operated Released Controlled by

RV Steady battery reversal ~ Removal of battery  TLC-1 (talk circuit)
onTLandRL leads. The reversalon TL and
CS lamp flashes at 60 RL leads. The CS
flashes each minute lamp stops
which indicates a keying  flashing. Indicates
error or aninvalid calling  the system erases
number. the digits in invalid

Momentary battery number.

reversal on TL and RL
leads if relay is
momentarily operated
and released. The CS
lamp flashes at 60
flashes each minute for
3 to 5s. The flashes
indicate that the
operator uses the
operator reset (RS) key
to erase a keying error
during a digit pulse.

T1 Isolates the S and P Normal operation TLC-1 (talk circuit)
leads and allows an
internal test on part of
the talk circuit. Relay T2
must be operated to loop
the talk circuit.

T2 Isolates the TL and RL Normal operation TLC-1 (talk circuit)
leads and allows an
internal test on part of
the talk circuit. Relay T1
must be operated to loop
the talk circuit.

Card type identifier
The card type identifier provides the TM with an identification code for
inventory purposes. The card-type identifier checks that the card is plugged in
the TM card slot.

Technical data

The talk circuit and the key circuit each provide an impedance &2 gb@
minimum receive level for the talk circuit is -9 dBm for digital test sequence
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NT2X65AD (end)

(DTS) output. The level ranges for the talk and key circuits appear in the
following table.

Talk and key circuit level ranges

Level Range
Talk circuit, transmit level +6 to -9 dBm for DTS input
Talk circuit, receive level -9 to + 6 dBm for DTS output
Key circuit -3 t0 -18 dBm, single tone for DTS-6
output
Dimensions

Dimensions for the NT2X65AD circuit card are:
* height: 353 mm (13.9in.)
e depth: 267 mm (10.5in.)

Power requirements
The NT2X65AD normally uses 500 mW of power.

The card provides the following converted voltages:
e +12V103V

e -15V+05V

* +22.8Vto+27.0V (24.0 V nominal)
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NT2X66AA

Product description

The NT2X66AA card performs two main functions. The call waiting circuit
sends signals to the centralized automatic message accounting (CAMA) call
waiting lamp circuits that indicate the level of calls waiting. The CAMA
suspension circuit processes CAMA abandon switchboard (AS) signals and
suspends CAMA operator functions. The card can appear as two E channels.

The card provides an interface between a trunk module (TM) and common
systems SD95868-01 and SD95872-01 trunk circuits.

Location
The card occupies one card position in a TM shelf.

Functional description

The card receives instructions from the TM to operate CAMA call waiting
lamps and to control the CAMA suspension circuit. Based on these
instructions, the card operates or releases relays to control the signals that the
card transmits. If the distance between CAMA position and TM is longer than
the reverse battery (RB) range, switches S1 through S6 are set. The switches
are set to E&M operation. If the card must function as an E circuit, switches
S1 through S6 are set to E & Moperation.

Functional blocks
The NT2X66AA contains the following functional blocks:

» trunk logic circuit (TLC)

» polarity and foreign battery or ground (FBG) detector
* E & M detector

* relays

* RB/EM switches
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NT2X66AA (continued)

NT2X66AA functional blocks
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NT2X66AA (continued)

TLC

The TLC receives control signals from the TM over the data and control buses.
The TLC uses these signals to control the rest of the circuits. The TLC receives
signals from the other components on the card. The TLC passes the
information back to the TM over the control and data buses.

Polarity and FBG detector

The polarity and FBG detector checks for a reverse battery voltage on the TA
and the RA leads. The polarity and FBG detector transmits this information to
the TM through the TLC. The detector checks for a foreign battery voltage or
a ground on the TA or on the RA leads. The detector sends a signal to the TM
through the TLC. The detector checks for open TA and RA leads and reports
the condition to the TM.

E & M detector

The abandon switchboard (AS) key operated at the CAMA position activates
the two E & M channels. The E & M detector senses when the AS key activates
two E & M channels. One E & M channel can activate without the other
channel. When this event occurseth & M detector reports a fault condition

to the TM through the TLC.

Relays

The TLC controls relays SC, A, B, T1 and T2 to perform several functions.
Relay SC controls the response of the card to the operation of the CAMA
abandon switchboard key. Relays A and B operate as a pair to control the
response to different CAMA call waiting states. Relays T1 and T2 isolate the

card for test or cutover. The functions of each relay appear in the following
table.

Relay operation (Sheet 1 of 3)

Relay Operated Released

SC SC operated at 30 cycles/minute  Normal operation

Indicates the CAMA Abandon AS lamp is off
Switchboard (AS) key is

operated

CAMA AS lamp is on 48 V on T lead, open on R lead
-48 V on T lead, ground on R Negative on TA lead, positive on
lead TR lead (from 48 V floating

source)
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NT2X66AA (continued)

Relay operation (Sheet 2 of 3)

Relay Operated

Released

Negative current on TR lead,
positive current on TA lead
(voltage from 48 V floating
source)

A operated, B released

Indicates X calls waiting
(o<X<Xmax)

Green CAMA call waiting lamp
ON

For RB option, high resistance
battery on TT lead, high
resistance ground on RT lead

For E & M option, low resistance
battery on M1 lead, ground on
M2 lead

A and B operated

Indicates Y calls waiting
(Xmax<Y<Ymax)

Green and white CAMA call
waiting lamps ON

For RB option, ground on TT
lead, low resistance battery on
RT lead

For E & M option, ground on M1
lead, low resistance battery on
M2 lead

A released, B released

Indicates normal operation or
removal of CAMA suspension

CAMA call waiting lamps all OFF

For RB option, high resistance
ground on TT lead, high
resistance battery on RT lead

For E & M option, ground on M1
and M2 leads
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NT2X66AA (continued)

Relay operation (Sheet 3 of 3)

Relay Operated Released

A, B (con-  Areleased, B operated

tinued) Indicates Z calls waiting or

CAMA suspension (Z>Ymax)

Green, white and red CAMA calll
waiting lamps ON

For RB option, low resistance
battery on TT lead, ground on RT
lead

For E & M option, low resistance
battery on M1 lead, low
resistance battery on M2 lead

A released, B operated at 30
cycles for each minute

Indicates CAMA suspension

Green, white and red CAMA call
waiting lamps flash at 30 cycles
for each minute

Low resistance battery on M1
and M2 leads

T1, T2 T1 and T2 operated T1 and T2 released
Test or cutover operation Normal operation

All card circuits isolated from the
CAMA switchboard

Relay T2 loops R lead into the
FBG and polarity detector to
check the state of relays A, B
and SC

During cutover operation, card
circuits isolated from CAMA
switchboard. New external leads
connected to the card. Relays T1
and T2 released to permit
communication between the
card and the new equipment.
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NT2X66AA (end)

RB/EM switches

The six RB/EM switches determine if the card is in reverse battery (RB) or E
mode. Set all six switches to the same position, RB or EM. The selection of
RB or E operation affects how the card responds to the pressed CAMA AS key.

When the card is in RB mode, press the AS key to reverse the battery signal on
TA and RA leads. The polarity detector senses the battery reversal and sends a
signal to the TM. The TM returns a signal to the TLC. The signal causes the
SC relay to cycle at a rate of 30 cycles for each minute. The relay operation
causes the AS lamp at the CAMA position to flash at 30 cycles for each minute.

When the card is in EM mode, press the AS key to activate both E channels.
The E detector senses the condition and sends a signal to the TM. The TM
returns a signal to the TLC. The TLC operates the B relay at a rate of 30 cycles
for each minute. The relay operation sends an alternate battery and ground
over the M1 and M2 leads. This action causes the green, white and red CAMA
call waiting lamps to flash at 30 cycles per minute.

Technical data

The electrical characteristics of the card, measured at the tip and ring of the
CAMA trunk facilities, are as follows:

* maximum insulation resistance: 3@K
* maximum ground potential differencel0 V

Dimensions
The dimensions of the NT2X66AA circuit card are as follows:

* height: 353 mm (13.9in.)
e depth: 267 mm (10.5in.)
e width: 29 mm (1.125in.)

Power requirements
The card requires a battery voltage of between -42.7 VV and -55.8 V.

Normal power use is 500 mW.
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NT2X70AA

Product description
The NT2X70AA power converter card is a dc-to-dc regulated converter. This
card works from a -48 V dc input and supplies voltages of +5V, -5V, +12 V,
and -12 V, each with a common ground.

The NT2X70AA contains fixed current limiting, overvoltage shutdown,
undervoltage shutdown and dc isolation between input and output.

An on/off/reset switch converter fail light emitting diode (LED) operates with
a frame supervisory panel (FSP) power control and alarm circuit.

Functional description
This section contains the functional description of the NT2X70AA.

Functional blocks
The NT2X70AA consists of eight functional blocks:

Input filter

input filter

auxiliary power supply

pulse width modulation (PWM) module and power train
current limit

monitor module

alarms

power on/off/reset switch

test connector

The input filter reduces noise fed back to the battery.

Auxiliary power supply
The auxiliary power module converts a -48 V battery to approximately +14 V
to power the control circuitry of the NT2X70AA circuitry.

PWM module and power train

The PWM module and the power train convert the input voltage of -48 V to the
output voltages of -12 V, +12 V, +5 'V, and -5 V.
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NT2X70AA (continued)

Current limit

The current limit reduces the pulse width if the current achieves a specified
threshold. The current limit lowers the output voltage and limits the output
current.

Monitor module

The monitor module monitors the output voltages. If a fault condition occurs,
all outputs fail and the system removes the ground signal on the RESET lead
to the FSP. The FSP removes main input power and the drive signal.

Alarms

Output failure causes the faceplate DS1 LED to glow. The FSP controls the
DS1 LED and activates the remote alarms and alarm circuit.

Power on/off/reset switch

The faceplate mounted power on/off/reset switch S1 provides continuity in the
position marked OFF.

Test connector

The test connector provides access to internal points in the circuit for test
purposes.

Technical data

This section contains the technical data for the NT2X70AA circuit card.

Power requirements
The input power requirements for the NT2X70AA circuit are:

» voltage: -48 V (nominal), -42 V (minimum), -56V(maximum)
e input voltage step: +5V, -5V

* maximum current drain: no load 0.5 A, full load 8 A

» efficiency: 70% (from 25% to 100% of rated load)
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The output power requirements for the NT2X70AE appear in the following
table.

Output power requirements

High (V) Low (V) Ripple
Nominal Regu- shut- shut- (mVv Maxi- Current
V) lation (V)  down down RMS) mum (A) limit (A)
5 5.05 7o 6.3 4 50 40 44
5.25
-5.0 -4.8 10 -6.5 -4 75 0.5 4.5
-5.2
12.0 11.64 to 14 11 75 2 4.5
12.36
-12.0 -11.64t0 -14 -11 75 0.5 2
—-12.36
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NT2X70AE

Product description

The NT2X70AE power converter card is a dc-to-dc regulated converter. This
card works from a -48 V dc input and supplies voltages of +5V, -5V, +12 V,
and -12 V, each with a common ground.

The NT2X70AE contains current limiting, overvoltage/undervoltage
shutdown, an interlock and dc isolation between input and output. The
interlock makes sure -5 V is present before +12 V.

An on/off/reset switch converter fail light emitting diode (LED) operates with
a frame supervisory panel (FSP) power control and alarm circuit. The
NT6X26DA is an example of an FSP that these functions can use.

Functional description
Functional blocks
The NT2X70AE consists of eight functional blocks:

* input filter

» auxiliary power supply

* pulse width modulation (PWM) module and power train
* current limit

* monitor module

* alarms

* power on/off/reset switch

» test connector

Input filter
The input filter reduces noise fed back to the battery.

Auxiliary power supply
The auxiliary power module converts a -48 V battery to approximately +14 V
to power the control circuitry of the NT2X70AE circuitry.

PWM module and power train

The PWM module and the power train convert the input voltage of -48 V to the
output voltages of -12 V, +12 V, +5 'V, and -5 V.
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NT2X70AE (continued)

Current limit

The current limit reduces the pulse width if the current achieves a specified
threshold. The current limit lowers the output voltage and limits the output
current.

Monitor module

The monitor module monitors the output voltages. If a fault condition occurs,
all outputs fail and the system removes the ground signal on the RESET lead
to the FSP. The FSP removes main input power and the drive signal.

Alarms

Output failure causes the faceplate DS1 LED to glow. The FSP controls the
DS1 LED and activates the remote alarms and alarm circuit.

Power on/off/reset switch

The faceplate mounted power on/off/reset switch S1 provides continuity in the
position marked OFF.

Test connector

The test connector provides access to internal points in the circuit for test
purposes.

Technical data
Power requirements
The input power requirements for the NT2X70AE appear in the following list:

» voltage: -48 V (nominal), -42 V (minimum), -56V(maximum)
e current: 10 A

» efficiency: 75% (from 50% to 100% load)

* noise from battery: 56 dBrnc

* isolation: UL 30QuA at 720 V dc, ISG 10QA at 500 V dc
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The output power requirements for the NT2X70AE appear in the following
table.

Output power requirements

High (V) Low (V) Ripple Mini-
Nominal Regu- shut- shut- (mVv Maxi- mum Current
V) lation (V)  down down RMS) mum (A) load (A) limit (A)
5.15 0.1 6.5+ .5 43+.3 50 50 50 64 £13
-5.0 0.2 -6.5+.5 -43+.3 75 2 0 45+15
12.0 +0.36 14+1 11+ .6 75 2 0 45+15
-12.0 +0.36 -14+3 -11+.6 75 0.5 0 35+25
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NT2X70AF

Product description

The NT2X70AF power converter card is a dc-to-dc regulated converter. This
card operates from a -48V dc input. This card supplies voltages of +5V, -5V,
+12 V, and -12 V, each with a common ground.

The NT2X70AF contains fixed current limiting, overvoltage/undervoltage
shutdown, an interlock, and dc isolation between input and output. The
interlock makes sure that -5 V is present before +12 V.

An on-off reset switch converter fail light emitting diode (LED) operates with
a frame supervisory panel (FSP) power control and alarm circuit.

Functional description
Functional blocks
The NT2X70AF consists of eight functional blocks:

Input filter

input filter

auxiliary power supply

pulse width modulation (PWM) module and power train
current limit

monitor module

alarms

power on-off reset switch

test connector

The input filter reduces noise fed back to the battery.

Auxiliary power supply
The auxiliary power module converts a -48V battery to approximately +14 V
to power the control circuitry of the NT2X70AF circuitry.

PWM module and power train

The PWM module and the power train convert the input voltage of -48 V to the
output voltages of -12 V, +12 V, +5 V, and -5 V.

Current limit
The current limit reduces the pulse width if the current achieves a specified
threshold. The reduction in pulse width lowers the output voltage and limits
the output current.
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NT2X70AF (continued)

Monitor module

The monitor module monitors the output voltages. Under a fault condition, all
outputs fail and the system removes the ground signal on the RESET lead to
the FSP. The FSP removes main input power and the drive signal.

Alarms

Output failure causes the faceplate DS1 LED to glow. The FSP controls the
DS1 LED and activates the remote alarms and alarm circuit.

Power on-off reset switch

The faceplate mounted power on-off reset switch S1 provides continuity in the
position marked OFF.

Test connector

The test connector provides access to internal points in the circuit for test
purposes.

Technical data
Power requirements
The input power requirements for the NT2X70AF are:

* voltage: -48 V (nominal), -39.5 V (minimum), -56V(maximum)
e current: 10 A

» efficiency: 75% (from 50% to 100% load)

* noise from battery: 56 dBrnc

* isolation: UL 30QuA at 720 V dc, ISG 250A at 500 V dc
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The output power requirements for the NT2X70AF appear in the following
table:

Output power requirements

Maxi-
Maxi- mum Mini-

High (V) Low (V) Ripple  mum current  mum
Nominal Regula- shut- shut- (mV current  (A)(see load Current
V) tion (V) down down RMS) (A) note) (A) limit (A)
5.15 +0.1 6.5+.5 43+.3 50 50 55 50 66 + 10
-5.0 +0.2 -65+5 -43+£3 75 2 2 0 45+15
12.0 +0.36 14+1 11+ .6 75 2 2 0 45+15
-12.0 +0.36 -14+1 -11+.6 75 0.5 0.5 0 35125
Note: Application for +5V exceeding 50A is permitted for a maximum of 8 hours continuously and
when V in is greater that 42V. Application example such as power sharing mode in XPM-based
peripheral modules (XPM).

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-99

NT2X70KA

Product description

The NT2X70KA power converter card is a dc to dc regulated converter. The
NT2x70KA works from a -60V dc input and supplies voltages of +5V, -5V,
+12 V and -12 V. Each voltages has a common ground. This card is the -60V
version of the NT2X70AE.

The NT2X70KA has fixed current limiting, overvoltage/undervoltage
shutdown. The NT2X70KA has an interlock to make sure that -5 V is present
before +12 V. The NT2X70KA has dc isolation between input and output.

Functional description
Functional blocks
The NT2X70KA contains the following eight functional blocks:

Input filter

input filter

auxiliary power supply module

pulse width modulation (PWM) module and power train
current limit

monitor module

alarms

power ON/OFF/RESET switch

test connector

The input filter reduces noise fed back to the battery.

Auxiliary power supply module
The auxiliary power module converts a -60 V battery to approximately +14 V
to power the control circuitry of the NT2X70KA.

PWM module and power train
The PWM module and the power train convert the input voltage of -60 V to the
following output voltages:

-12V
+12V
+5V
-5V
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NT2X70KA (continued)

A dc isolation is provided between the -60 V input and the outputs.

Current limit

The current limit reduces the pulse width if the current reaches a set threshold.
The reduced pulse width lowers the output voltage and limits the output
current.

Monitor module

The monitor module monitors the output voltages. When a fault condition
occurs, all outputs fail and the module removes ground signal on the RESET
lead to the FSP. The FSP removes main input power and the drive signal.

Alarms

Output failure causes the faceplate DS1 LED to glow. The FSP controls this
function. The FSP also enables the remote alarms and alarm circuit. The
NT6X26DA is one FSP to use for these functions.

Power ON/OFF/RESET switch

The faceplate mounted power ON/OFF/RESET switch S1 provides continuity
in the position marked OFF.

Test connector

The test connector provides access to internal points in the circuit for test
purposes.

Technical data
Power requirements
The input power requirements for the NT2X70KA appear in the following list:

e voltage: -60 V (nominal), -52 V (minimum), -72 V(maximum)
e current: 10 A
» efficiency: 75% (from 50% to 100% load)
* noise from battery: 56 dBrnc
* isolation:
— UL 300pA at 720 V dc
— ISG 100uA at 500 V dc
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The output power requirements for the NT2X70KA appear in the following
table.

Output power requirements

High (V) Low (V) Ripple Mini-
Nominal Regula- shut- shut- (mVv Maxi- mum Current
V) tion (V) down down RMS) mum (A) load (A) limit (A)
5.15 0.1 6.5+ .5 43+.3 50 50 50 64 £13
-5.0 0.2 -6.5+.5 -43+.3 75 2 0 45+15
12.0 +0.36 14+1 11+ .6 75 2 0 45+15
-12.0 +0.36 -14+1 -11+.6 75 0.5 0 35+25
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NT2X71AA

Product description

The NT2X71AA transmission termination trunk tests DMS-100 and
DMS-200 offices with open-circuit and short-circuit terminations. The
termination trunk provides a balanced test termination for a DMS-100 office.

Location

The card occupies one position in two-wire, four-wire, or eight-wire trunk
modules (TM).

Functional description

The NT2X71AA receives and transmits voice frequency (VF) and pulse
amplitude modulation (PAM) signals between the transmission facility and the
TM. The card uses relays to provide testing and level adjustment functions.

Functional blocks
The NT2X71AA has the following functional blocks:

two-wire to four-wire terminating set
fixed compromise network

receive level adjustment pad and filter
analog-to-digital (A/D) low-pass filter
sampling gate

card type ID circuit

digital-to-analog (D/A) low-pass filter
transmit level adjustment pad

P-pad selector

trunk logic circuit (TLC)

relays

Two-wire to four-wire terminating set
In the receive direction, the two-wire to four-wire terminating setreceives a VF
signal from the tip (T) and ring (R) leads. The terminating set functions as an
interface between the two-wire facility and the four-wire trunk circuit. In the
transmit direction, the terminating set connects the signal to the two-wire path.

Fixed compromise network
The fixed compromise network provides the two-wire to four-wire terminating
set with a 902, 2.15uF input impedance.

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-103

NT2X71AA (continued)

Receive level adjustment pad and filter
The receive level adjustment pad and filter have small switches. The switches
obtain the required amount of loss in the receive direction. The pad and filter
use afilter to block 60 Hz signal components. The switch settings appear in the
following table.

Switch settings

Switch Setment Nominal dB
S1 3 8.00
2 4.00
1 2.00
S2 3 1.00
0.50
1 0.25

A/D low-pass filter

In the receive direction, the A/D low-pass filter receives a VF signal from the
receive level adjustment pad and filter. The low-pass filter limits the signal
bandwidth and amplifies the signal.

Sampling gate
The sampling gate uses an 8 kHz sampling rate to produce PAM samples for
transmission to the TM with a transmit PAM (XPAM) bus. The gate receives
PAM samples of the signal from the TM through the receive PAM (RPAM)
bus. The gate constructs the signal again to an analog format.

Card type ID circuit

The card type ID circuit uses a voltage signal the TLC sends to identify the
card type. The card type ID circuit transmits this information to the TM.

D/A low-pass filter
In the transmit direction, the D/A low-pass filter receives a VF signal from the
sampling gate. The low-pass filter limits the signal bandwidth and amplifies
the signal.
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NT2X71AA (continued)

Transmit level adjustment pad

The transmit level adjustment pad has small switches to obtain the required
amount of loss in the transmit direction. The switch settings appear in the
following table.

Switch settings

Switch Setment Nominal dB
S3 3 8.00
2 4.00
1 2.00
S4 3 1.00
0.50
1 0.25

P-pad selector
The P-pad selector functions in the transmit direction to compensate for
different level points and connecting circuits. The circuit provides a maximum
adjustment of 7 dB in 1 dB increments. The adjustments are as follows:

Relay Adjustment
K1 4 dB
K2 2dB
K3 1dB

TLC

The TLC is a communications buffer between the VF signaling and testing
relays and the TM. The TLC generates sampling pulses for the sampling gate.
The TLC controls the voltage that identifies the type of card to the TM.
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NT2X71AA (continued)

Relays
Five relay circuits receive signals from the TLC. The circuits provide testing
and level adjustment functions. The relays and the operated and released
functions of the relays appear in the following table.

Relay operation

Relay  Operated Released

K1 Introduces a 4 dB pad to compensate for different  Pad removed
level points and connecting circuits

K2 Introduces a 2 dB pad to compensate for different  Pad removed
level points and connecting circuits

K3 Introduces a 1 dB pad to compensate for different  Pad removed
level points and connecting circuits

K4 Opens the circuit in an open-circuit terminationto ~ Normal operation
test the stability of trunks that have
negative-impedance repeaters

K5 Provides the ac short-circuit termination througha  Normal operation
10 uF capacitor to test the stability of trunks that
have negative-impedance repeaters

The relationship between the functional blocks appears in the following
diagram.
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NT2X71AA (continued)

NT2X71AA functional blocks
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NT2X71AA (continued)

Technical data
The trunk circuit transmission characteristics appear in the following table.

Trunk circuit transmission characteristics

Characteristic Value

Input impedance Open circuit, or ac short circuit, or
909Q2.15 pF

P-pads 1dB, 2 dB, 4 dB, nominal

P-pad range 0 dBto 7 dBin 1 dB increments

Nominal transmit level 0 dBm

Nominal receive level 0 dBm

The connecting circuit expected measured loss (EML) appears in the following
table.

Connecting circuit EML

Characteristic value (dB)
Local to direct trunk 3
Tandem trunk to analog switch 3
Tandem trunk to digital switch 6
Toll connecting to analog class 4 5
Toll connecting to digital class 4 6
Local to collocated step-by-step 1

The P-pad applications appear in the following table.

P-pad applications (Sheet 1 of 2)

P-pad value (dB) Trunk output (dBm)
-7 -6
-6 -5

Note: The output is the EML. The output takes into account the 6 dB gain of the
D/A direction with the manual pads set to 6 dB.
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NT2X71AA (continued)

P-pad applications (Sheet 2 of 2)

P-pad value (dB) Trunk output (dBm)
-5 -4

-4 -3

-3 2

2 1

1 0

0 +1

Note: The output is the EML. The output takes into account the 6 dB gain of the
D/A direction with the manual pads set to 6 dB.

The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic

Value

Talk battery
Normal range (float charge)

Maximum talk battery discharge (no
charge)

Maximum talk battery charge
(equalizing)

Insulation resistance

-42.50 V to -55.80 V
-49.00 V to -53.50 V

-42.75V

-55.80 V

30 kQminimum

Dimensions

The dimensions for the NT2X71AA are as follows:

* height: 353 mm (13.9in.)
* depth: 267 mm (10.5in.)
e width: 29 mm (1.125 in.)
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NT2X71AA (end)

Power requirements

The card consumes 500 mW of power. The card converts +H@.¥V, -15V

+0.5V, and +22.8 \A27.0 V. The circuit power requirements appear in the
following table.

Power requirements

Circuit Idle/PCP Busy/PCP
Trunk signaling 2W 14 W
Data receiver 5W 5W

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



1-110 NT2Xnnaa (continued)

NT2X72AA

Product description

The NT2X72AA provides an incoming, outgoing, or two-way voice and
signaling interface. The NT2X72AA provides the interface between a trunk
module (TM) and a four-wire intertoll, tandem, or toll-connecting trunk. The
card uses type D1 E&M supervision and accepts dial pulsing or
multifrequency (MF) signaling.

Each card contains two trunk circuits and uses cable facilities.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X72AA exchanges control messages with the TM. The NT2X72AA
transmits near-end signaling to the far end. The NT2X72AA receives far-end
signaling and processes voice frequency (VF) information. The NT2X72AA
receives the VF information over the tip (T) and ring (R) leads. The VF
information is converted to pulse amplitude modulation (PAM) signals. The
NT2X72AA sends the VF information to the TM for further processing. The
PAM signals are received from the TM. The signals are converted into VF
signals and sent over the T1 and R1 leads.

Functional blocks
Each circuit in the NT2X72AA contains the following functional blocks:

» trunk logic circuit (TLC)

* dual sampling gate

* analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

e limiters (two)

* VF transformers (two)

» E detector

* relays (three)

» card type identifier

The functional blocks in trunk circuit 1 appear in the following figure. Trunk
circuit O operation is identical.
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NT2X72AA (continued)

NT2X72AA functional blocks

XPA
bus
60 Hz T
A/D low Filter and - VF
Dual N pass filter | Receive < LmiteRd 4 ansformer K1
Card ual pad —Jﬁ— R
<H| -type < sampling T XKl
ID gate
D/A | T it VF } >
> ow ransmi I
}7 pass filter% pad 1 Limiter{3 transformer I‘<1
R1
RPAM >
bus
K2
Control Relays E i E
data signals detector K2 K2
\ M
-48 V —X—
K3 |

TLC

The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate. Each trunk circuit has a
separate TLC.

Dual sampling gate

In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to pulse amplitude modulation (PAM) signals. The sampling gate
sends the signals over the transmit PAM (XPAM) bus for further processing.
In the transmit direction, the gate converts PAM information received from the
receive PAM (RPAM) bus into VF signals. The gate sends the signals over the
T1 and R1 leads.

The card contains a single sampling gate that both trunk circuits use.

A/D low-pass filter

The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter passes the signal to the sampling
gate. The filter amplifies the signal.
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NT2X72AA (continued)

D/A low-pass filter
The D/A filter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth and passes the signal to the transmit pads. The
filter amplifies the signal.

Receive level adjustment pad
The receive level pad has a maximum of 15.75 dB of adjustment to the VF
signal level before the system converts the signal to digital form. When the
card converts the signal to digital form, the card processes the signal. The
adjustment of the signal occurs in 0.25 dB increments. To make the
adjustments, set the combinations of the small switches to achieve the correct
level.

The following table shows the receive level adjustments.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The receive level pads contain a 50 Hz filter to remove line noise.

Transmit level adjustment pad

The transmit level pad has a maximum of 15.75 dB of adjustment (in 0.25 dB
increments) to the level of the VF signal sent over the trunk. To make the
adjustments, set the combinations of the small switches to achieve the correct
level.
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NT2X72AA (continued)

The transmit level adjustments appear in the following table.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Two limiters prevent an overload of the circuit caused by a received or
transmitted signal. One limiter is in the receive direction. One limiter is in the
transmit direction.

VF transformers

The VF transformers provide interfaces between the four-wire trunk circuits in
the card and the four-wire analog facilities. In the receive direction, the
transformer converts the signals on the T and R leads to a single signal. The
receive circuit processes the signal. In the transmit direction, the transformer
receives the signal from the transmit circuit. The transformer sends the
converted signals over the T1 and R1 leads.

E detector
The E detector detects the conditions present on the E lead and transmits the

information through the TLC to the TM. The E lead conditions represent
far-end signaling.
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NT2X72AA (continued)

Relays

Three relays test and M-lead (near-end) signal. The designator and purpose for
each relay appears in the following table.

Relay operation

Relay Operated Released

K1, K2 Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the transmission
and signaling paths. These events allow the
system to test the circuit internally

K3 -48 V placed on M lead M lead grounded

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the card connects into

the TM card slot.
Signaling
Pin numbers
The following figure illustrates the pin outs for the NT2X72AA.
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NT2X72AA (continued)

NT2X72AA pin numbers

A B
1A GND
2A T.0
3A R.0
aA T1
5A R.1
6A
7A M.0
8A ESC.0
9A
10A
11A A B
12A 41A 41B| GND GND
13A 42A 42B] GND GND
14A 43A 43B. | GND GND
15A 44A 44B|  RPAM-P
16A 45A 45B| RPAM-N
17A 46A 46B| GND GND
18A 47A 47B
19A 48A 48B | XPAM-N
20A 2 49A 49B  XPAM-P
21A 50A 50B | GND GND
22A 51A 51B
23A 52A 52B
24A 53A 53B
25A 54A 54B
26A 55A 55B
27A 56A 56B
28A ESC.1 57A 57B"
29A 29B M.1 58A 588]
30A 30B 59A 59B|
31A 31B, R1.1 60A 60B
32A 32B | T11 61A 61B"
33A 33B] R1.0 62A ezsj
34A 34B.  T1.0 63A 63B
35A 35B  +24V +24V 64A 64B
36A 36B  +24V +24V 65A 65B
37A 37B/  FLT-GND FLT-GND 66A 66B| TE.O TE.1
38A 38B!  FLT-GND FLT-GND 67A 67B TYP TYN
39A 39B| -48 VFLT -48 VFLT 68A 68B RDAT
40A 40B]  -48 VFLT -48 VFLT 69A 69B | BUS/CLK
70A 70B ANUL
71A 71B, XDAT
72A 72B
73A 73B
74A 74B 15 V 15 V
75A 75B
76A 76B| +12V +12V
77A 77B
78A 78B
79A 79B
80A 80B] GND GND
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NT2X72AA (continued)

Technical data

Each circuit on the card has an impedance oftB00

The minimum receive level for the circuits is -12 dBm for digital test sequence
(DTS) output. The range is -12 dBm to +3 dBm. The maximum transmit level

is +9 dBm for DTS output. The range is +9 dBm to -6 dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic

Value

Talk battery voltage

Normal talk battery range (float charge)

Maximum talk battery discharge

Maximum talk battery charge
(equalizing)

Minimum insulation resistance
Ground potential

Maximum external E-lead resistance
Minimum external M-lead resistance

Minimum M-lead DP outpulsing
resistance

M-lead MF pulsing range

-42.75V to -55.8 V
-49V 1o -53.5V
-42.75V

-55.8V

30k Q
+10V
1000 Q
350 Q

2000 Q

Limited by voice band transmission
characteristics

Dimensions
The dimensions for the NT2X72AA circuit card are as follows:

height: 353 mm (13.9 in.)
depth: 267 mm (10.5 in.)
width: 29 mm (1.125in.)
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NT2X72AA (end)

Power requirements

DANGER

Damage to equipment or loss of service

For use only on telephone wiring protected by a Nortel
Networks protector, catalog number 303M-12AIKE, in
combination with a 26-AWG copper wire with
thermoplastic insulation. The maximum fusing wire to b
used in series with the protector is 26 AWG.

D

The card provides the following converted voltages:
s +12Vi3V

e -15V%5V

e +22.8Vto+27V (24 V nominal)

Power use is normally 500 mW for each idle trunk circuit.
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NT2X72AB

Product description

The NT2X72AB provides an incoming, outgoing, or two-way voice and
signaling interface. The interface is between a trunk module (TM) and a
four-wire intertoll, tandem, or toll-connecting trunk. The card uses type D1 E
& M supervision and accepts dial pulsing or multifrequency (MF) signaling.
The card also contains a relay. The relay functions as an echo suppressor
control for connection to an external analog echo suppressor circuit. The relay
controls if the external echo suppressor is connected to the circuit.

Each card contains two trunk circuits and uses cable facilities.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X72AB exchanges control messages with the TM. The NT2X72AB
transmits near-end signaling to the far end. The NT2X72AB receives far-end
signaling and processes voice frequency (VF) information. The NT2X72AB
receives the VF information over the tip (T) and ring (R) leads. The
NT2X72AB converts VF information to pulse amplitude modulation (PAM)
signals. The NT2X72AB sends the VF information to the TM for further
processing. The PAM signals are received from the TM, converted into VF
signals, and sent over the T1 and R1 leads.

Functional blocks
Each circuit in the NT2X72AB contains the following functional blocks:

» trunk logic circuit (TLC)

* dual sampling gate

* analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

* limiters (two)

* VF transformers (two)

» E detector

* relays (four)

« card type identifier
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The relationship between functional blocks in trunk circuit 1 appears in the
following figure. Trunk circuit O operation is identical.

NT2X72AB functional blocks

ESC
W
XPAM 1
bus =
60 Hz I T
A/D low Filter and - VF
Dual N pass filter 1| Receive- G@ transformer K1
Card ua pad R
<H| type - sampling L] l<1
D gate K‘1>
Tl
) D/A low- Transmit- _ VF |
}7 pass fiIter% pad > Limiter 13 transformer K1

R1
RPAM | >
bus

Relays K2 E
Control E de- \
data signals tector K2 K2
| M
-48 V —X—
K3

TLC
The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate. Each trunk circuit has a
separate TLC.

Dual sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit PAM (XPAM) bus for further processing. In the transmit direction,
the gate converts PAM information received from the receive PAM (RPAM)
bus into VF signals. The gate sends the signals over the T1 and R1 leads.

The card has a single sampling gate that both trunk circuits use.
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NT2X72AB (continued)

A/D low-pass filter

The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter sends the signal to the sampling
gate. The filter amplifies the signal.

D/A low-pass filter

The D/A filter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The filter sends the signal to the transmit
pads. The filter also amplifies the signal.

Receive level adjustment pad

The receive level pad provides a maximum of 15.75 dB of adjustment in
increments of 0.25-dB to the VF signal level. The card converts the signal to
digital form and processes the signal. To make adjustments to the signal, set
the combinations of the small switches to achieve the correct level.

The following table shows the receive level adjustments.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The receive level pads also contain a 50 Hz filter to remove line noise.

Transmit level adjustment pad
The transmit level pad has a maximum of 15.75 dB of adjustment in
increments of 0.25 dB to the VF signal level sent over the trunk. To make
adjustments to the signal, set the combinations of the small switches to achieve
the correct level.
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NT2X72AB (continued)

The following table shows the transmit level adjustments.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Two limiters are provided so that a received or transmitted signal does not
overload the circuit. One limiter is in the receive direction. One limiter is in the
transmit direction.

VF transformers

The VF transformers provide interfaces between the four-wire trunk circuits in
the card and the four-wire analog facilities. In the receive direction, the
transformer converts the signals on the T and R leads to a single signal. The
receive circuit processes the single signal. In the transmit direction, the
transformer receives the signal from the transmit circuit. The transformer
sends the converted signals over the T1 and R1 leads.

E detector
The E detector detects the conditions present on the E lead and transmits the
information through the TLC to the TM. The E lead conditions represent
far-end signaling.
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NT2X72AB (continued)

Relays

Four relays on the NT2X72AB test, M-lead (near-end) signal, and control the

echo suppressor. The designator and purpose for each relay appear in the
following table.

Relay operation

Relay Operated Released

K1, K2 Isolates the trunk circuit from the external
transmission facilities and loops the transmission

and signaling paths. These actions allow the system
to test the circuit internally.

Normal operation

K3 -48 V placed on M lead M lead ground
K4 ESC lead ground, external echo suppressor External echo suppressor in
disabled

operation

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the card connects into

the TM card slot.
Signaling
Pin numbers
The pin numbers for the NT2X72AB appear in the following figure.

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-123

NT2X72AB (continued)

NT2X72AB pin numbers

A B
GND
TO
R.0
T1
R.1
M.0
ESC.0
A B
41A 41B| GND GND
42A 42B] GND GND
43A 43B. GND GND
44A 44B| RPAM-P
45A 458 RPAM-N
46A 46B  GND GND
47A 47B
48A 48B |  XPAM-N
49A 49B|  XPAM-P
50A 50B' GNDGND
51A 51B
52A 528
53A 538
54A 54B
55A 558
56A 568
ESC.1 57A 57B!
M.1 58A SSBJ
59A 598
R1.1 60A 60B
32A 32B | T11 61A 61B'
33A 338] R0 62A 628}
34A 34B|  T1.0 63A 638/
35A 358  +24V +24V 64A 64B
36A 36B  +24V +24V 65A 658
37A 37B.  FLT-GND FLT-GND 66A 66B| TE.O TE
38A 38B. FLT-GND FLT-GND 67A 67B| TYP TYN
30A 39B| -48 VFLT -48 VFLT 68A 68BL RDAT
40A 40BT  -48 VFLT -48 VFLT 69A 69B  BUS/CLK
70A 70B ANUL
71A 71Bl,  XDAT
72A 728
73A 73B
74A 74B|  -15V 15 V
75A 758
76A 76B| +12V +12V
77A 778
78A 78B
79A 79B
80A 80B| GND GND
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NT2X72AB (continued)

Technical data
Each circuit on the card provides an impedance o500

The minimum receive level for the circuits is -12 dBm for digital test sequence
(DTS) output. The minimum receive range is -12 dBm to +3 dBm. The
maximum transmit level is +9 dBm for DTS output. The maximum transmit
range is +9 dBm to -6 dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic

Value

Talk battery voltage

Normal talk battery range (float charge)
Maximum talk battery discharge

Maximum talk battery charge (equalizing)
Minimum insulation resistance

Ground potential

Maximum external E-lead resistance
Minimum external M-lead resistance
Minimum M-lead DP outpulsing resistance

M-lead MF pulsing range

-42.75V to -55.8 V
-49Vto-53.5V
-42.75V

-55.8V

30k Q

+10V

1000 Q

350 Q

2000 Q

Voice band transmission characteristics limit this
range.

Dimensions

The dimensions for the NT2X72AB circuit card are as follows:
* height: 353 mm (13.9in.)
e depth: 267 mm (10.51in.)
e width: 29 mm (1.125in.)
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NT2X72AB (end)

Power requirements

DANGER

Damage to equipment or loss of service

For use only on telephone wiring that a Nortel Networks
protector protects in combination with a 26-AWG coppe
wire with thermoplastic insulation. The catalog number ¢
the protector is 303M-12AIKE. The maximum fusing
wire in series with the protector is 26 AWG.

-

=h

The card provides the following converted voltages:
s +12Vi3V

e -15Vi5V

e +22.8Vto+27V (24 V nominal)

Power use is normally 500 mW for each idle trunk circuit.
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NT2X72AC

Product description

The NT2X72AC has an incoming, outgoing, or two-way voice and signaling
interface. The interface is between a trunk module (TM) and a four-wire
intertoll, tandem, or toll-connecting trunk. The card uses type D1 E & M
supervision and accepts dial pulsing or multifrequency (MF) signaling. The
card contains a relay that functions as an echo suppressor control for
connection to an external analog echo suppressor circuit. The relay controls if
the external echo suppressor is connected to the circuit.

Each card has two trunk circuits and uses cable facilities.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X72AC exchanges control messages with the TM. The NT2X72AC
transmits near-end signaling to the far end. The NT2X72AC receives far-end
signaling and processes voice frequency (VF) information. The NT2X72AC
receives the VF information over the tip (T) and ring (R) leads. The
NT2X72AC converts the information to pulse amplitude modulation (PAM)
signals and sends the information to the TM to process. The PAM signals are
received from the TM, converted into VF signals, and sent over the T1 and R1
leads.

Functional blocks
Each circuit in the NT2X72AC contains the following functional blocks:

» trunk logic circuit (TLC)

* dual sampling gate

* analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

* limiters (two)

* VF transformers (two)

» E detector

* relays (four)

« card type identifier
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NT2X72AC (continued)

The relationship between functional blocks in trunk circuit 1 appears in the
following figure. Trunk circuit O is identical.

NT2X72AC functional blocks

ESC
K4
XPAM ﬁ
bus =
60 Hz L T
A/D low Filter and - VF
%}7 <F@ Receive $@ transformer K1
card sD:nzilpling pad } R
type L |
<H |>|:l)p a gate K1 K‘l
T1
VF >

transformer K1

D/A low Transmit - | ~ R1
}7 —1 pass filter #% pad > Limiter—> |

RPAM
bus

K2
Control E de- |
data signals tector K2 K2
| M
48 V ——X—
K3

TLC
The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate. Each trunk circuit contains a
separate TLC.

Dual sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit PAM (XPAM) bus for further processing. In the transmit direction,
the gate converts PAM information received from the receive PAM (RPAM)
bus into VF signals. The gate sends the signals over the T1 and R1 leads.
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NT2X72AC (continued)

The card contains a single sampling gate that both trunk circuits use.

A/D low-pass filter
The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter sends the signal to the sampling
gate. The filter amplifies the signal.

D/A low-pass filter
The D/Afilter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The filter passes the signal to the transmit
pads. The filter amplifies the signal.

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment to the
VF signal level before the card converts the signal to digital form. When the
card converts the signal to digital form, the card processes the signal. The
adjustments to the signal occur in 0.25 dB increments. To make the
adjustments, set the combinations of the small switches to achieve the correct
level.

The receive level adjustments appear in the following table.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The receive level pad has a 50 Hz filter to remove line noise.

Transmit level adjustment pad
The transmit level pad provides a maximum of 15.75 dB of adjustment to the
VF signal level sent over the trunk. The adjustment of the signal occurs in 0.25
dB increments. To make the adjustments, set the combinations of the small
switches to achieve the correct level.
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NT2X72AC (continued)

The transmit level adjustments appear in the following table.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Two limiters are provided so that a received or transmitted signal does not
overload the circuit. One limiter is in the receive direction. One limiter is in the
transmit direction.

VF transformers

The VF transformers provide interfaces between the four-wire trunk circuits in
the card and the four-wire analog facilities. In the receive direction, the
transformer converts the signals on the T and R leads to a single signal. The
receive circuit processes the single signal. In the transmit direction, the
transformer receives the signal from the transmit circuit. The transformer
sends the converted signals over the T1 and R1 leads.

E detector
The E detector senses the conditions present on the E lead and transmits the
information through the TLC to the TM. The E-lead conditions represent
far-end signaling.
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NT2X72AC (continued)

Relays

Four relays on the NT2X72AC test, M-lead (near-end) signal and control the

echo suppressor. The designator and purpose for each relay appear in the
following table.

Relay operation

Relay Operated Released

K1, K2 Isolates the trunk circuit from the external
transmission facilities and loops the transmission

and signaling paths. These actions allow the system
to test the circuit internally.

Normal operation

K3 -48 V placed on M lead M lead ground
K4 ESC lead ground, external echo suppressor External echo suppressor in
disabled

operation

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the card connects into

the TM card slot.
Signaling
Pin numbers
The pin numbers for the NT2X72AC appear in the following figure.
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NT2X72AC (continued)

NT2X72AC pin numbers

A B
GND
T.0
R.O
T.1
R.1
M.0
ESC.0
A B
41A 41B GND GND
42A 42B GND GND
43A 43B GND GND
44A 44B RPAM-P
45A 45B RPAM-N
46A 46B GND GND
47A 47B
48A 48B XPAM-N
49A 49B XPAM-P
50A 50B GND GND
51A 51B
52A 52B
53A 53B
54A 54B
55A 55B
56A 56B
ESC.1 57A 57B-
M.1 58A SBBJ
59A 59B
R1.1 60A 60B
32A 32B T1.1 61A 61B"
33A 33B R1.0 62A 628}
34A 34B T10 63A 638
35A 35B +24 'V +24 'V 64A 64B
36A 36B +24V +24 V 65A 65B
37A 37B FLT-GND FLT-GND 66A 66B TE.O TE.1
38A 38B FLT-GND FLT-GND 67A 67B TYP TYN
39A 39B -48 VFLT -48 VFLT 68A 68B7 RDAT
40A 40B -48 VFLT -48 VFLT 69A 69B BUS/CLK
70A 70B ANUL
71A 71B XDAT
T72A 72B
73A 73B
74A 74B -15 VvV -15 VvV
75A 75B
76A 76B +12V +12V
T77A 77B
78A 78B
79A 79B
80A 80B GND GND
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NT2X72AC (continued)

Technical data

Each circuit on the card provides an impedance o600

The minimum receive level for the circuits is -2 dBm for digital test sequence

(DTS) output. The minimum receive range is -2 dBm to +13 dBm. The

nominal carrier receive level is +7 dBm. The maximum transmit level is -3
dBm for DTS output. The maximum transmitrange is -3dBmto -18 dBm. The

nominal carrier transmit level is -16 dBm.

The signaling characteristics of the card are listed in the following table.

Signaling characteristics

Characteristic

Value

Talk battery voltage

Normal talk battery range (float charge)
Maximum talk battery discharge

Maximum talk battery charge (equalizing)
Minimum insulation resistance

Ground potential

Maximum external E-lead resistance
Minimum external M-lead resistance
Minimum M-lead DP outpulsing resistance

M-lead MF pulsing range

-42.75V to -55.8 V
-49.0Vto-53.5V
-42.75V

-55.8V

30 kQ

+10V

1000Q2

350Q

2000Q

Voice band transmission characteristics limit this
range.

Dimensions

The dimensions for the NT2X72AC circuit card are as follows:

* height: 353 mm (13.9 in.)
* depth: 267 mm (10.5 in.)
e width: 29 mm (1.125 in.)
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NT2X72AC (end)

Power requirements

DANGER

Damage to equipment or loss of service

For use only on telephone wiring a Northern Telecom
protector protects, in combination with a 26-AWG copper
wire with thermoplastic insulation. The catalog number
for this protector is 303M-12AIKE. The maximum fusing
wire used in series with the protector is 26 AWG.

The card provides the following converted voltages:
e +12WH3V

e -15WH5V

e +22.8Vtox27 V (24 V nominal)

Power use is normally 500 mW for each idle trunk circuit.
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Nortel NetworksNT2X72BA

Product description

The NT2X72BA four-wire trunk 6002 DC5A (UK) card provides an

incoming, outgoing, or two-way voice and signaling interface. The interfaces
are between a trunk module (TM) and a four-wire intertoll, tandem, or
toll-connecting trunk. The card uses type D1 E & M supervision. The card
accepts dial pulse or multifrequency (MF) signaling. Each card contains two
trunk circuits. Use each card with cable facilities.

Location
The card occupies one card position in an eight-wire TM.

Functional description
The NT2X72BA performs the following functions:

» exchanges control messages with the TM

» transmits near-end signaling to the far end

» receives far-end signaling

» processes voice frequency (VF) information

The NT2X72BA receive VF information over the T and R leads. The
NT2X72BA converts VF information to pulse amplitude modulation (PAM)
signals. The NT2X72BA sends the VF information to the TM for additional

processing. The TM sends PAM signals. The TM converts PAM signals into
VF signals. These signals are sent over the T1 and R1 leads.

Functional blocks
Each circuit in the NT2X72BA contains the following functional blocks:

» trunk logic circuit (TLC)

* dual sampling gate

* analog-digital (A-D) low-pass filter
» digital-analog (D-A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

* two limiters

* two VF transformers

» E detector

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-135

Nortel NetworksNT2X72BA  (continued)

» three relays
» card-type identifier

The relationship between the functional blocks in trunk circuit 1 appears in the
following figure. Trunk circuit O operation is identical.

NT2X72BA functional blocks

XPAM
bus
R i I
h—— ool | o L [ e T
— < pass filter adjust- - Limiter transformer
Dual ment pad
Card sampling i I N R
< ype 1772 K1 |1
identifier gate ST
— I D-A low Transmit o VF |
}7 pass filter level- 1y Limiter > transformer K1
adjust- | R1
RPAM ment pad >
bus
K2
Control Relays £ i E
ontro
data signals detector K2 K2
\ M
-48 V —%—
K3
TLC

The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate. Each trunk circuit contains a

different TLC.

Dual sampling gate

In the receive direction, the dual sampling gate converts analog VF signals to
PAM signals. The sampling gate sends the signals over the transmit-PAM
(XPAM) bus for additional processing. In the transmit direction, the gate
converts PAM information in to VF signals. The gate receives these VF signals
from the receive-PAM (RPAM) bus. The gate sends the signals over the T1 and

R1 leads.

The card contains a single sampling gate that both trunk circuits use.
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Nortel NetworksNT2X72BA (continued)

A-D low-pass filter
The A-D low-pass filter accepts VF signals from the receive level-adjustment
pad. The filter filters the signals to limit the bandwidth. The filter passes the
signals to the dual sampling gate. The filter amplifies the signal.

D-A low-pass filter
The D-A low-pass filter accepts VF signals from the dual sampling gate. The
filter filters the signals to limit the bandwidth. The filter passes the signals to
the transmit level-adjustment pad. The filter amplifies the signal.

Receive level adjustment pad
The receive level adjustment pad provides a maximum of 15.75 dB of
adjustment (in 0.25-dB increments) to the level of the VF signal. Adjust the
level of the VF signal before the signal is converted to digital form. The card
processes the VF signal when the VF signal is in digital form. To make
adjustments, set groups of miniature switches to achieve the correct level. The
receive level adjustment pad contains a 50-Hz filter to remove line noise.

The receive level adjustments appear in the following table.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

Transmit level adjustment pad
The transmit level adjustment pad provides a maximum of 15.75 dB of
adjustment (in 0.25-dB increments) to the level of the VF signal sent over the
trunk. To make adjustments, set combinations of miniature switches to achieve
the correct level.

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-137

Nortel NetworksNT2X72BA  (continued)

The transmit level adjustments appear in the following table.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Two limiters are available. The two limiters do not allow a received or
transmitted signal to overload the circuit. The receive direction receives one
limiter. The transmit direction receives one limiter.

VF transformers

The VF transformers provide interfaces between the four-wire trunk circuits in
the card and the four-wire analog facilities. The transformer converts the
signals on the T and R leads to one signal. The receive circuit process this
signal. In the transmit direction, the transformer receives the signal from the
transmit circuit. The transformer sends the converted signals over the T1 and
R1 leads.

E detector
The E detector senses the conditions present on the E lead (far end). The E

detector transmits the information through the TLC to the TM. The E-lead
conditions represent far-end signaling.
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Nortel NetworksNT2X72BA (continued)

Relays

Three relays are available for testing and M-lead (near-end) signaling. The
designator and purpose for each relay appears in the following table.

Relay operation

Relay Operated Released

K1, K2 Isolates the trunk circuit from the external Normal operation
transmission facilities. Loops the transmission and
signaling paths to allow an internal circuit test.

K3 -48 V placed on M lead M lead grounded

Card-type identifier

The card-type identifier provides the TM with an identification code for
inventory purposes. The identifier makes sure that the card plugs in to the TM

card slot.
Signaling
Pin numbers
The pin numbers for the appear in the following figure.
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Nortel NetworksNT2X72BA  (continued)

NT2X72BA pin numbers

A B
1A GND
2A T.0
3A R.0
4A T1
5A R.1
6A
7A M.0
8A ESC.0
9A
10A
11A A B
12A 41A 41B| GNDGND
13A 42A 42B77 GNDGND
14A 43A 43B| | GNDGND
15A 44A 44B| RPAM-P
16A 45A 45B|  RPAM-N
17A 46A 46B  GNDGND
18A 47A 47B
19A 48A 48B | XPAM-N
20A 2 49A 49B| XPAM-P
21A 50A 50B| GNDGND
22A 51A 51B
23A 52A 52B
24A 53A 53B
25A 54A 54B
26A 55A 55B
27A 56A 56B
28A ESC.1 57A 57B"
29A 29B | M.1 58A 588]
30A 30B 59A 59B|
31A 31B- R1.1 60A 60B
32A 32B | T11 61A 61B"
33A 33B] R1.0 62A 6ZBJ
34A 34B  T1.0 63A 63B
35A 35B|  +24V +24V 64A 64B
36A 36B|  +24V +24V 65A 65B
37A 37B|  FLT-GND FLT-GND 66A 66B TE.OTE.1
38A 38B. FLT-GND FLT-GND 67A 67B  TYP TYN
39A 39B| -48 VFLT -48 VFLT 68A 68B RDAT
40A 40B]  -48 VFLT -48 VFLT 69A 69B | BUS/CLK
70A 70B ANUL
71A 71B5  XDAT
72A 72B
73A 73B
74A 74B|  -15V -15 V
75A 75B
76A 76B|  +12V +12V
77A 77B
78A 78B
79A 79B
80A 80B| GNDGND
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Nortel NetworksNT2X72BA (continued)

Technical data
Each circuit on the card provides an impedance o500

The minimum receive level for the circuits is -12 dBm for digital test sequence
(DTS) output. The receive level range is -12 to +3 dBm. The maximum
transmit level is +9 dBm for DTS output. The transmit level range is +9 to -6
dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic

Value

Talk battery voltage

Normal talk battery range (float charge)
Maximum talk battery discharge
Maximum talk battery charge (equalizing)
Minimum insulation resistance

Ground potential

Maximum external E-lead resistance
Minimum external M-lead resistance

Minimum M-lead dial pulse (DP) outpulsing
resistance

M-lead MF pulsing range

-42.75V to -55.8 V
-49Vto-53.5V
-42.75V

-55.8V

30k Q

+10V

1000 Q

350 Q

2000 Q

Voice band transmission characteristics limit the
value

Physical dimensions

The NT2X72BA circuit card has the following dimensions:
* height: 353 mm (13.9in.)

e depth: 267 mm (10.51in.)

e width: 29 mm (1.125in.)
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Nortel NetworksNT2X72BA (end)

Power requirements

DANGER

Damage to equipment or loss of service
For use only on telephone wiring that a Nortel Networks
protector, catalog number 303M-12AIKE protects. Use
with a 26-AWG copper wire with thermoplastic insulation,
The maximum fusing wire to use in series with the
protector is 26 AWG.

The card provides the following converted voltages:
s +12Vi3V

e -15Vi5V

e +22.8Vtox27 V (24 V nominal)

Power use is normally 500 mW for each idle trunk circuit.
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NT2X72BB

Product description

The NT2X72BB CAL1A trunk four-wire 60Q (Spain project) card provides
an incoming, outgoing, or two-way voice and signaling interface. This
interface is between a trunk module (TM) and a four-wire intertoll, tandem, or
toll-connecting trunk. The card uses type D1 E & M supervision. The card
accepts dial pulse or multifrequency (MF) signaling.

Each card contains two trunk circuits. Use these trunk circuits with cable
facilities.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X72BB exchanges control messages with the TM. The NT2X72BB
transmits near-end signaling to the far end. The NT2X72BB receives far-end
signaling. The NT2X72BB processes voice frequency (VF) information. The
NT2X72BB receives the VF information over the T and R leads. The
NT2X72BB converts the VF information to pulse amplitude modulation
(PAM) signals. The NT2X72BB sends the PAM signals to the TM for
additional processing. The TM converts the PAM signals are in to VF signal.
The TM sends the VF signals over the T1 and R1 leads.

Functional blocks
Each circuit in the NT2X72BB contains the following functional blocks:

» trunk logic circuit (TLC)

* dual sampling gate

* analog-digital (A-D) low-pass filter
» digital-analog (D-A) low-pass filter
* receive level adjustment pad

« transmit level adjustment pad

* two limiters

* two VF transformers

» E detector

» three relays

» card-type identifier
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The relationship between the functional blocks in trunk circuit 1 appears in the
following figure. Trunk circuit O operation is identical.

NT2X72BB functional blocks

XPAM
bus
Receive 7% T
] A-D low level- Limi VF
bual o pass filter adjust- 1| LM g ansformer | K1
ua ment pad
card sampling i —— R
< type - K1l |k1
identifier gate i ST
D-A low Transmit T VF
}7 — pass filter level- 57 Limiter—4 transformer K1
adjust- | > R1
RPAM ment pad
bus
K2
Control E
data signals detector K2 K2
| M
-48 V —X—
K3

TLC
The TLC handles communication between the card and the TM. The TLC

serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate. Each trunk circuit contains a

separate TLC.

Dual sampling gate
In the receive direction, the dual sampling gate converts analog VF signals to
PAM signals. The sampling gate sends the signals over the transmit-PAM
(XPAM) bus for further processing. In the transmit direction, the gate converts
PAM information received from the receive-PAM (RPAM) bus in to VF
signals. The gate sends the signals over the T1 and R1 leads.

The card contains a single sampling gate that both trunk circuits use.

A-D low-pass filter
The A-D low-pass filter accepts VF signals from the receive level-adjustment
pads. The filter filters the signals to limit the bandwidth. The filter passes the
signals to the dual sampling gate. The filter amplifies the signal.
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NT2X72BB (continued)

D-A low-pass filter

The D-A low-pass filter accepts VF signals from the dual sampling gate. The
filter filters the signals to limit the bandwidth. The filter passes the signals to
the transmit level-adjustment pad. The filter amplifies the signal.

Receive level adjustment pad

The receive level adjustment pad provides a maximum of 15.75 dB of
adjustment (in 0.25-dB increments) to the level of the VF signal. Adjust the VF
signal before the VF signal is converted to digital form. The card processes the
signal when the signal is in digital form. To make adjustments, set groups of
miniature switches to achieve the correct level. The receive level adjustment
pad contains a 50-Hz filter to remove line noise.

The receive level adjustments appear in the following table.

Receive level adjustments

Switch position

Adjustment (dB)

S1, position 3
S1, position 2
S1, position 1
S2, position 3

S2, position 2

S2, position 1

8.00

4.00

2.00

1.00

0.50

0.25

Transmit level adjustment pad

The transmit level adjustment pad provides a maximum of 15.75 dB of
adjustment (in 0.25-dB increments) to the level of the VF signal sent over the
trunk. To make the adjustments, set groups of miniature switches to achieve
the correct level.

The transmit level adjustments appear in the following table.

Transmit level adjustments (Sheet 1 of 2)

Switch position

Adjustment (dB)

S3, position 3
S3, position 2

S3, position 1

8.00

4.00

2.00
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Transmit level adjustments (Sheet 2 of 2)

Switch position Adjustment (dB)

S4, position 3 1.00

S4, position 2 0.50

S4, position 1 0.25
Limiters

Two limiters are available. These limiters do not allow a received or
transmitted signal to overload the circuit. The receive direction has one limiter.
The transmit direction has one limiter.

VF transformers

The VF transformers provide interfaces between the four-wire trunk circuits in
the card and the four-wire analog facilities. In the receive direction, the
transformer converts the signals on the T and R leads to one signal. The receive
circuit processes this signal. In the transmit direction, the transformer receives
the signal from the transmit circuit. The transformer sends the converted
signals over the T1 and R1 leads.

E detector

The E detector senses the conditions present on the E lead (far end). The E
detector transmits the information through the TLC to the TM. The E-lead
conditions represent far-end signaling.

Relays

Three relays are available for testing and M-lead (near-end) signaling. The
designator and purpose for each relay appears in the following table.

Relay operations

Relay Operated Released

K1, K2 Isolates the trunk circuit from the external Normal operation
transmission facilities. Loops the transmission and
signaling paths, to allow the internal circuit test

K3 -48 V placed on M lead M lead grounded

Card-type identifier

The card-type identifier provides the TM with an identification code for
inventory purposes. The identifier makes sure that the card plugs in to the TM
card slot.
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NT2X72BB (continued)

Signaling
Pin numbers
The pin numbers for the NT2X72BB appear in the following figure.
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NT2X72BB (continued)

NT2X72BB pin numbers

A B
1A GND
2A T.0
3A R.0
aA T1
5A R.1
6A
7A M.0
8A ESC.0
9A
10A
11A A B
12A 41A 41B| GND GND
13A 42A 42B] GND GND
14A 43A 43B. | GND GND
15A 44A 44B|  RPAM-P
16A 45A 45B| RPAM-N
17A 46A 46B| GND GND
18A 47A 47B
19A 48A 48B | XPAM-N
20A 2 49A 49B  XPAM-P
21A 50A 50B] GND GND
22A 51A 51B
23A 52A 52B
24A 53A 53B
25A 54A 54B
26A 55A 55B
27A 56A 56B
28A ESC.1 57A 57B"
29A 29B  M.1 58A 588]
30A 30B 59A 59B|
31A 31B, R1.1 60A 60B
32A 32B | T11 61A 61B"
33A 33B] R1.0 62A GZBJ
34A 34B  T1.0 63A 63B
35A 35B  +24V +24V 64A 64B
36A 36B  +24V +24V 65A 65B
37A 37B/  FLT-GND FLT-GND 66A 66B| TE.O TE.1
38A 38B!,  FLT-GND FLT-GND 67A 67B TYP TYN
39A 39B| -48 VFLT -48 VFLT 68A 68B RDAT
40A 40B]  -48 VFLT -48 VFLT 69A 69B | BUS/CLK
70A 70B ANUL
71A 71B, XDAT
72A 72B
73A 73B
74A 74B| 15 V 15 V
75A 75B
76A 76B| +12V +12V
77A 77B
78A 78B
79A 79B
80A 80B| GND GND
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NT2X72BB (continued)

Technical data

Each circuit on the card provides an impedance o500

The minimum receive level for the circuits is -12 dBm for digital test sequence
(DTS) output. The receive level has a range of -12 to +3 dBm. The maximum
transmit level is +9 dBm for DTS output. The transmit level has a range of +9

to -6 dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristic

Characteristic

Value

Talk battery voltage

Normal talk battery range (float charge)
Maximum talk battery discharge

Maximum talk battery charge (equalizing)
Minimum insulation resistance

Ground potential

Maximum external E-lead resistance
Minimum external M-lead resistance
Minimum M-lead DP outpulsing resistance

M-lead MF pulsing range

-42.75V to -55.8 V
-49Vto-53.5V
-42.75V

-55.8V

30k Q

+10V

1000 Q

350 Q

2000 Q

Characteristics of the voice band transmission
limit the value

Physical dimensions

The NT2X72BB circuit card has the following dimensions:
* height: 353 mm (13.9in.)
e depth: 267 mm (10.51in.)
e width: 29 mm (1.125in.)
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NT2X72BB (end)

Power requirements

DANGER

Damage to equipment or loss of service

For use only on telephone wiring that a Nortel Networks
protector, catalog number 303M-12AIKE, protects. Use
with a 26-AWG copper wire with thermoplastic insulation,
The maximum fusing wire to use in series with the
protector is 26 AWG.

The card provides the following converted voltages:
s +12Vi3V

e -15Vi5V

e +22.8Vto+27V (24 V nominal)

Power use is normally 500 mW for each idle trunk circuit.
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NT2X75AA

Product description

The NT2X75AA looparound test line card allows the measurement of
near-to-far trunk losses. The near-to-far trunk losses are from class 4 or 5
offices in a DMS-100 switching network. The following figure and explanation
describe the procedure for measuring trunk losses.

NT2X75AA loss measurement

Trun-

Class 5
Class 4 | kA office Milliwatt
Measurement or 5 office generator
Measurement of far-to-near loss
— Trunk Appearance
Milliwatt Lﬁli
generator
Loop-
Class 4 Class around

or 5 office | Trunk | 5 office Appearance | test line

A 2
Measurement — —

Measurement of total loss

The looparound testing method requires that two trunks connect at a distant
office. This condition is necessary so that you can take a measurement at the
originating office. The following steps describe the looparound loss
measurement method:

1. Establish the far-to-near trunk loss to use as a reference.

2. Todetermine the total loss, connect the reference trunk and the trunk to be
measured to loop-around test lines. The loop-around test lines are at the
terminating class-5 office.

3. To determine the near-to-far loss of the measured trunk, subtract the loss
of the reference trunk from the measurement of the loss.
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NT2X75AA (continued)

Location

The NT2X75AA card occupies one card position in a maintenance trunk
module (MTM). The card requires two trunk appearances.

Functional description

The NT2X75AA card performs the trunk loss measurement test through the
use of a looparound process. Use the following method to perform the
looparound process. Transfer data associated with one channel time slot to the
next channel time slot. Receive new data in the previous channel time slot
under control of enable lines. The system receives pulse code modulation
(PCM) data from the receive data (RDAT) bus. The system sends the data
through bandpass filters and adjustable pads to the transmit data (XDAT) bus.
Bandpass filters make sure that the system transmits milliwatt test tones.

Functional blocks

The NT2X75AA consists of the following functional blocks:
* input buffer

* two trunk logic circuits (TLC)

» two TLC buffers

» buffer gate

* adjustable pads

» two bandpass filters

e output buffer

e output gate

Input buffer

TLC

The input buffer receives PCM data in 8-bit samples from the RDAT bus and
sends the data to the adjustable pads and bandpass filters.

The TLCs control PCM data attenuation according to the adjustable pad
settings. The TLC-0 controls the PCM data associated with the channel
assigned to TLC-1. The TLC-1 controls the PCM data associated with the
channel assigned to TLC-0. Enable lines regulate the transfer of control signals
from the TLCs to the buffers.

TLC buffers

The TLC buffers receive control signals from the previous channel. The TLC
buffers transmit these samples to the XDAT bus in the time slot for the next
channel. For example, the TLC buffers send the first sample to the XDAT bus
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NT2X75AA (continued)

in the time slot for the second channel. The buffer in the second channel time
slot accepts a new sample from the RDAT bus. The TLC buffer transmits a new
sample to the XDAT bus in the time slot for the first channel.

Buffer gate
The buffer gate receives control signals from the TLC buffers. The buffer gate
releases the information to the adjustable pads in channel sequence under
control of enable lines.

Adjustable pads
The adjustable pads determine the output level for the PCM data. The settings
range from O through 7 dB in 1-dB increments.

Bandpass filters
Two bandpass filters does not allow the XDAT bus to receive data other than a
milliwatt test tone. Each filter measures the frequency of the incoming PCM
data. If the data represents a frequency from 960 through 1200 Hz (which
indicates the presence of the test tone), the output gate the filter controls opens
to allow data to pass through.

Output buffer
The output buffer receives the attenuated data from the adjustable pads and
sends the data to the output gate.

Output gate
The output gate receives data from the output buffer and the bandpass filters
and transmits the data to the XDAT bus. If the signal from the bandpass filter
indicates the presence of a milliwatt test tone, the output gate releases the data.

The milliwatt test tone must be present in a single cycle for the looparound test
line to transmit the PCM data. If the milliwatt test tone is not present for three
consecutive cycles, the channel data returns to a quiet termination state.

The following figure displays the relationship between the functional blocks.
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NT2X75AA (continued)

NT2X75AA functional blocks

RDAT bus XDAT bus
from MTM to MTM
Input Adjustable Output
buffer pads T buffer ?@b
gate
/AN
Buffer
gate
TLC Bandpass
buffer — filter
TLC Bandpass
buffer —L7  filter
Enable
line

Technical data

The input signal level is from +6 to -30 dBm. The bandpass filters have a
bandwidth of 240 Hz from 960 through 1200 Hz with an accuracild Hz.

The adjustable pads have an adjustment range from O through 7 dB in 1-dB
increments.

Physical dimensions
The physical dimensions for the NT2X75AA circuit card are:

* height: 353 mm (13.9in.)
* depth: 277 mm (10.9in.)
e width 28 mm (1.1 in.)
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NT2X75AA (end)

Power requirements

The following table lists the power requirements for the NT2X75AA.
Power requirements

Voltage Current
+5V 780 mA
+12V 7 mA
-15V 3 mA

The power dissipation is 4.1 W.
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NT2X77AA

Product description

The NT2X77AA compromise balance network (CBN) balances two—wire
nonloaded cable facilities. The cable facilities connect to a two—wire to
four—wire terminating set in a trunk circuit. The card permits compliance with
any requirements to meet regulations. The NT2X77AA has a network
build—out capacitance (NBOC) circuit. The NT2X77AA has a network
build—out resistance (NBOR) circuit.

Location
The NT2X77AA connects to the DMS—-100 two—wire trunk circuit card.

Functional description

The CBN sets switch assemblies in the on or off position to perform the
balancing procedure. The CBN sets the switch assemblies for selected
resistance and capacitance values. Cable facilities that the resistance and
capacitance values balance can have a maximum length of 2743 m (9000 ft).

Functional blocks
The NT2X77AA contains the following functional blocks:

« NBOR circuit
« NBOC circuit
* switches

NBOR circuit

The CBN contains an NBOR switch assembly to select resistance values. The
NBOR switch assembly has five sections. This switch assembly sets 32
resistance values in 2Dincrements, to a maximum of 620 These resistance
values add series.

NBOC circuit

The NBOC selects capacitance values. The NBOC has seven sections. The
switch assembly sets 128 capacitance values, to a maximum of uE4Z2he
capacitance values add parallels.

Switches

The switches select a network to provide compatibility with 19—, 22—, 24—, and
26—gauge nonloaded cables.

The relationship between the functional blocks appears in the following figure.
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NT2X77AA (continued)

NT2X77AA functional blocks
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Technical data
The NT2X77AA circuit is compatible with 19—, 22—, 24—, or 26—gauge
nonloaded cables. The circuit has an impedance o€90l0s the value of
NBOR and NBOC. The circuit has a maximum cable length of 2743 m (9000
ft).
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NT2X77AA (end)

Physical dimensions
The NT2X77AA has the following dimensions:

* height: 65 mm (2.62 in.)
e depth: 70 mm (2.75in.)
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NT2X77AB

Product description

The NT2X77AB compromise balance network (CBN) balances two—wire
nonloaded cable facilities. The cable facilities connect to a two—wire to
four—wire terminating set in a trunk circuit. The card permits compliance with
any requirements to meet local regulations. The NT2X77AB has a network
build—out capacitor (NBOC) circuit. The NT2X77AB has a network build—out
resistor (NBOR) circuit.

Location
The NT2X77AB connects to the DMS—-100 two—wire trunk circuit card.

Functional description

The CBN sets switch assemblies in the ON or OFF position to perform the
balancing procedure. The CBN sets the switch assemblies for selected
resistance and capacitance values. Cable facilities that the resistance and
capacitance values balance can have a maximum length of 2743 m (9000 ft) in
length.
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NT2X77AB (continued)

Functional blocks
The NT2X77AB contains the following functional blocks:

« NBOR circuit
« NBOC circuit
* switches

NT2X77AB functional blocks
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NT2X77AB (end)

NBOR circuit

The CBN contains an NBOR switch assembly to select resistance values. The
NBOR switch has five sections. This switch assembly sets 32 resistance values
in 20-Q increments, to a maximum of 62D These resistance values add
series.

NBOC circuit

The NBOC is a switch assembly that selects capacitance values. This switch
assembly has seven sections. The switch assembly sets 128 capacitance values,
to a maximum of 0.142(1F. The capacitance values add parallels.

Switches

The switches select a network to provide compatibility with 19—, 22—, 24—, and
26—gauge nonloaded cables.

Technical data

The NT2X77AB circuit is compatible with 19—, 22—, 24—, or 26—gauge
nonloaded cables. The circuit has an impedance 0€600s the value of
NBOR and NBOC. The circuit has a maximum cable length of 2743 m (9000
ft).

Physical dimensions
The NT2X77AB has the following dimensions:
* height: 65 mm (2.62 in.)
e depth: 70 mm (2.75in.)
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NT2X77AC

Product description

The NT2X77AC compromise balance network (CBN) balances two-wire
nonloaded cable facilities. These facilities connect to a two-wire to four-wire
terminating set in a trunk circuit. The card allows compliance with local
regulatory requirements. The circuit contains a network build-out capacitor
(NBOC) circuit.

Location
The NT2X77AC connects to the DMS-100 two-wire trunk circuit card.

Functional description

The CBN performs the balancing procedure. The CBN sets switch assemblies
in the ON or OFF position for selected resistance and capacitance values.
Cable facilities can be a maximum of 229 m (750 ft) in length. The resistance
and capacitance values balance the cable facilities.
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NT2X77AC (continued)

Functional blocks

The NT2X77AC contains the following functional blocks:

* resistor
« NBOC circuit
* switches

NT2X77AC functional blocks
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Resistor
The CBN contains a resistor to match a 9D6able load.
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NT2X77AC (end)

NBOC circuit

The NBOC is a seven-section switch assembly that selects capacitance values.
The switch assembly sets 128 parallel-adding capacitance values, to a
maximum of 0.142uF.

Switches

The switches select a network to provide compatibility with 19-, 22-, 24-, and
26-gauge nonloaded cables.

Technical data

The NT2X77AC circuit is compatible with 19-, 22-, 24-, or 26-gauge
nonloaded cables. The circuit has an impedance o€08ad the value of
NBOC. The circuit has a maximum cable length of 229 m (750 ft).

Physical dimensions
The physical dimensions of the NT2X77AC are as follows:

» overall height: 65 mm (2.62 in.)
» overall depth: 70 mm (2.75 in.)
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NT2X77AD

Product description

The NT2X77AD compromise balance network (CBN) balances two-wire
nonloaded cable facilities. These facilities connect to a two-wire to four-wire
terminating set in a trunk circuit. The card allows compliance with local
regulatory requirements. The circuit contains a network build-out capacitor
(NBOC) circuit.

Location
The NT2X77AD connects to the DMS-100 two-wire trunk circuit card.

Functional description

The CBN performs the balancing procedure. The CBN sets switch assemblies
in the ON or OFF position for selected resistance and capacitance values.
Cable facilities that the resistance and capacitance values balance, can be a
maximum of 229 m (750 ft) in length.
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NT2X77AD (continued)

Functional blocks
The NT2X77AD contains the following functional blocks:

* resistor
« NBOC circuit
* switches

NT2X77AD functional blocks
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Resistor

The CBN contains a resistor to match a®@@able load.
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NT2X77AD (end)

NBOC circuit

The NBOC is a seven-section switch assembly that selects capacitance values.
The switch assembly sets 128 parallel-adding capacitance values, to a
maximum of 0.142uF.

Switches

The switches select a network to provide compatibility with 19-, 22-, 24-, and
26-gauge nonloaded cables.

Technical data

The NT2X77AD circuit is compatible with 19-, 22-, 24-, or 26-gauge
nonloaded cables. The circuit has an impedance o€68ad the value of
NBOC. The circuit has a maximum cable length of 229 m (750 ft).

Physical dimensions
The physical dimensions of the NT2X77AD are as follows:

» overall height: 65 mm (2.62 in.)
» overall depth: 70 mm (2.75 in.)
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NT2X77BA

Product description

The NT2X77BA compromise balance network (CBN) balances two—wire
nonloaded cable facilities. These facilities connect to a two—wire to four—wire
terminating set in a trunk circuit. The card allows compliance with local
regulatory requirements.

Location
The NT2X77BA connects to the DMS-100 two—wire trunk circuit card.

Functional description

The CBN performs the balancing procedure. The CBN sets switch assemblies
in the ON or OFF position for selected resistance and capacitance values.

Functional blocks
The NT2X77BA contains the following functional blocks:

* switch assembly
» switches

NT2X77BA functional blocks

Switch assembly

The seven—section switch assembly contains two main sections and five minor
sections. If the first section is in the ON position, a resistive and capacitive
series balance network is connected. A complex balance network is connected
when the second section is in the ON position. One of these sections must be
in the ON position.
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NT2X77BA (end)

The five minor sections of the switch assembly, switches 3 through 7, do not
connect to a network. These sections can be set to ON or OFF.

Switches

The switches select a network to provide compatibility with 19—, 22—, 24—, and
26—gauge nonloaded cables.

Technical data

The NT2X77BA circuit is compatible with 19—, 22—, 24—, or 26—gauge
nonloaded cables. This section has an impedance a2 &adnplex A.

Physical dimensions
The physical dimensions of the NT2X77BA are as follows:

» overall height: 65 mm (2.62 in.)
» overall depth: 70 mm (2.75 in.)
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NT2X78AA

Product description

The NT2X78AA provides two incoming, outgoing, or two-way voice and
signaling interfaces between a trunk module (TM). This card also provides a
four-wire intertoll or toll-connecting trunk. The card uses single-frequency
(SF) signaling. The signaling eliminates the need for a separate SF card.

Each card contains two trunk circuits.

Location
The card is in one card position in a four-wire or an eight-wire TM.

Functional description

The NT2X78AA exchanges control messages with the TM, and transmits
near-end SF signaling to the far-end. This card receives far-end SF signaling,
and processes voice frequency (VF) information. The card receives VF
information over the T and R leads. The card converts the information to pulse
amplitude modulation (PAM) signals, and sends the information to the TM for
additional processing. The card receives PAM signals from the TM. The card
converts the information to VF signals, and sends the information over the T1
and R1 leads.

Functional blocks

Each of the two circuits in the NT2X78AA contains the following functional
blocks:

* trunk logic circuit (TLC)

* sampling gate

* analog-digital (A-D) low-pass filter
» digital-analog (D-A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

e limiters (two)

* VF transformers (two)

* 2600-Hz band elimination filter

» signal detector

* guard detector

* comparator

* 2600-Hz HI, LO control
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NT2X78AA (continued)

» relays (three)
» card type identifier

The relationship between functional blocks in trunk circuit 1 appears in the
following figure. Trunk circuit O operation is identical.

NT2X78AA functional blocks
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TLC

The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate.
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NT2X78AA (continued)

Sampling gate
In the receive direction, the sampling gate converts analog VF signals to PAM
signals. The sampling gate sends the signals over the transmit-PAM (XPAM)
bus for additional processing. In the transmit direction, the gate converts PAM
information from the receive-PAM (RPAM) bus to VF signals. The sampling
gate sends the signals over the T1 and R1 leads.

A-D low-pass filter
The A-D filter accepts VF signals from the receive pads and filters the signal
to limit the bandwidth. The A-D filter passes the signal to the sampling gate.
The filter also amplifies the signal.

D-A low-pass filter
The D-A filter accepts VF signals from the sampling gate and filters the signal
to limit the bandwidth. The D-A filter passes the signal to the transmit pads.
The filter also amplifies the signal.

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment to the
level of the VF signal. The adjustment is in increases of 0.25-dB. The pad
provides the adjustment before the card converts the pad to digital form and
processes the pad. The adjustments occur when combinations of miniature
switches are set to achieve the correct level.

The receive level adjustments appear in the following table.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The receive level pads also contain a 50-Hz filter to remove line noise.
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NT2X78AA (continued)

Transmit level adjustment pad

The transmit level pad provides a maximum of 15.75 dB of adjustment to the
level of the VF signal sent over the trunk. The adjustment is in increases of
0.25-dB. The adjustments occur when combinations of miniature switches are
set at the correct level.

The transmit level adjustments appear in the following table.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25

Limiters
Two limiters are available. These limiters do not allow a received or
transmitted signal to overload the circuit. One limiter each is available in the
receive direction and the transmit direction.

VF transformers

The VF transformers provide interfaces between the four-wire trunk circuits in
the card and the four-wire analog facilities. In the receive direction, the
transformer converts the signals on the T and R leads to a single signal. The
receive circuit processes the signal. In the transmit direction, the transformer
receives the signal from the transmit circuit. The transformer sends the
converted signals over the T1 and R1 leads.

2600-Hz band elimination filter

The 2600-Hz filter makes sure that SF tones do not reach the calling customer.
When an SF tone is present, the filter is inserted in the circuit. The received
signal, with 2600-Hz tones, is sent to the filter and the SF processing circuits.
The SF processing circuits are the signal detector and guard detector. The SF
processing circuits are responsible for the signaling tones. The tones do not
need to remain in the received VF signal. The filter removes the 2600-Hz tones
from the signal and sends the filtered signal back to the receive path for
additional processing.
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NT2X78AA (continued)

Signal detector
The signal detector accepts the VF information from the receive path. The
detector filters out all the parts of the signal, except a band of frequencies
between 1700 and 3500 Hz. If SF tones are not present, the output voltage from
the signal detector combines with the output from the guard detector. The
output voltage is sent to the comparator. If SF tones are present, the signal
detector output is sent to the comparator.

Guard detector
The guard detector accepts received VF information at the same time with the
signal detector. The guard detector filters out a band of frequencies between
2550 and 2650 Hz. If SF tones are not present, the DMS software operates
relay GD. The relay GD causes the output signal to combine with the output
of the signal detector. The output of the signal detector is 10 dB lower. The
relay GD also causes the output signal to be sent to the comparator. If SF tones
are not present, the guard detector output is not used.

Filtered and combined signals do not allow the SF circuit from to respond to
speech or noise signals.

Comparator
If SF tones are not present, the comparator receives the output from the signal
detector. The guard detector compares the combined signal with a threshold
voltage. If the detector outputs are lower than the threshold voltage, the
comparator sends a signal through the TLC to the TM. This signal indicates
that tones are not present.

If SF tones are present, the TM operates relay GD to remove the guard detector
from the circuit. The comparator compares the output of the signal detector
with the threshold voltage. If the detector output is higher than the threshold
voltage, the comparator sends the TM a signal. This signal indicates that SF
tones are present.

2600-Hz HI LO control
The 2600-Hz HI LO control regulates the 2600-Hz high-level (offhook) or
low-level (onhook) tones that the transmit circuit sends. The tones are stored
in digital form in the TM. The HI LO control controls the tones sent through
the normal transmit path.
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NT2X78AA (continued)

Relays

Three relays are available for testing and near-end signaling. The designator
and purpose for each relay appears in the following table.

Relay operation

Relay Operated Released

T Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the transmission
and signaling paths. These actions allow the circuit
to be tested internally.

BE Operates when SF tones are present. Inserts the Released when SF tones are
2600-Hz filter in the receive circuit. not present. Removes the
2600-Hz filter from the receive
circuit.
GD Operates when SF tones are not present. Insertsthe  Released when SF tones are
guard detector in the SF processing circuit. Sends present. Removes the guard
the detector output to the comparator. detector from the SF

processing circuit. Does not
allow the detector output to
reach the comparator.

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier also checks that the card that plugs
into the TM card slot.

Technical data
Each circuit on the card provides an impedance ofB00

The minimum receive level for the circuits is -2 dBm for digital test sequence
(DTS) output, with a range of -2 to +13 dBm. The maximum transmit level is
-3 dBm for DTS output, with a range of -3 to -18 dBm.

The receive level switches must be set to 9 dB for a nominal carrier receive
level of +7 dBm. The transmit level switches must be set to 13 dB for a
nominal carrier transmit level of -16 dBm.
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The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75V to -55.8 V
Normal talk battery range (float charge) -49Vto-53.5V
Maximum talk battery discharge -42.75V

Maximum talk battery charge (equalizing) -55.8V

Minimum insulation resistance 30k Q

The SF tone source (through the RPAM bus) has the following characteristics:
» frequency: 2600 Hz

» Hl level amplitude: -8 dBmO

* LO level amplitude: -20 dBmO

The characteristics of the SF receiver appear in the following table.

SF receiver characteristics

Characteristic Value

Center frequency 2600 Hz + 0.3%

Broad detection bandwidth (signal detector only) 1800 Hz

Narrow detection bandwidth (guard and signal 100 Hz at -10 dBm input signal
detectors)

Minimum sensitivity -26 dBm + 2 dBm

Maximum sensitivity +7 dBm + 1 dBm

DP pulsing 7.5 10 12.5 pulses per second
Signal-to-guard ratio 10 dB

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



1-176 NT2Xnnaa (continued)
NT2X78AA (end)

The characteristics of the 2600-Hz band elimination filter appear in the
following table displays .

2600-Hz band elimination filter characteristics

Frequency Loss

250 to 2200 Hz 0.5dB

2600 Hz 45 dB minimum
3000 to 3400 Hz 0.5dB

Physical dimensions
The dimensions for the NT2X78AA circuit card are as follows:

» overall height: 353 mm (13.9in.)
e overall depth: 267 mm (10.5 in.)
» overall width: 29 mm (1.125 in.)

Power requirements

CAUTION

Damage to equipment or loss of service
Only for use on telephone wiring that a Nortel Networks
protector protects, catalog number 303M-12AIKE. For
use in combination with a 26-AWG copper wire with
thermoplastic insulation. The maximum fusing wire for
use in series with the protector is 26-AWG.

The card provides the following converted voltages:
e +12V+03V

e -15V+05V

e +22.8Vto+27V (24 V nominal)

Power consumption is normally 600 mW for each idle trunk circuit
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NT2X80AA

Product description

The NT2X80AA precision balance network card balances a two-wire to
four-wire terminating set. The card balances the set when the two-wire consists
of H88 loaded cable facilities of a maximum of 1828.8 m (6000 ft.).

Location
The NT2X80AA card mounts on the trunk circuit card directly.

Functional description

The NT2X80AA uses two, reduced in size, switch assemblies to adjust
resistance and capacity elements. The NT2X80AA provides an adjustable
impedance across terminals. The adjusted hybrid balance can produce a higher
loss in the transmission path from between four-wire legs. These adjustments
reduce the possibility of singing or oscillations in the four-wire loop.
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NT2X80AA (continued)

Functional blocks
The NT2X80AA has the following functional blocks:

* switches
* network resistor
* network capacitor

NT2X80AA functional blocks
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Notes: 1) Capacity is in picofarads unless stated differently.
2) Resistance is in ohms.
3) Inductance is in millihenrys
Switches

The switch assembly contains switches 1 through 3. The switch assembly
selects a network to provide compatibility with 19, 22, 24, and 26 gauge H88
loaded cables.

Network resistor
The switch assembly has switches 4 to 8. The switch assembly affects the
resistance section of the balancing procedure. Switches 4 to 8 add series. The
switches provide 32 resistance by values of2f a maximum of 62Q.
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NT2X80AA (end)

Network capacitor

The switch assembly has switches 1 to 6. The switch assembly affects the
capacity section of the balancing procedure. Switches 1 through 6 perform
parallel addition. The switches provide 62 different capacitance values.

Technical data
The NT2X80AA is compatible with 19, 22, 24, or 26 gauge H88 loaded cables.

Dimensions
The dimensions for the NT2X80AA card are as follows:
* height: 65 mm (2.62 in.)
e depth: 70 mm (2.75in.)
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NT2X81AA

Product description

The NT2X81AA provides a incoming, outgoing, or two-way voice and
signaling interface. The NT2X81AA provides interfaces between a trunk
module (TM) and a two-wire interoffice, tandem, toll-connecting, or
secondary intertoll trunk. The card uses type D1 E&M supervision. The card
accepts dial pulsing or multifrequency (MF) signaling.

Each card has two trunk circuits.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X81AA communicates control messages with the TM. The
NT2X81AA transmits near-end signaling to the far-end and receives far-end
signaling. The NT2X81AA processes voice frequency (VF) information. The
VF information is received, converted to pulse amplitude modulation (PAM)
signals, and sent to the TM for further processing. The PAM signals are
received from the TM. The PAM signals are converted to CF signals, and sent
over the tip (T) and ring (R) leads.

Functional blocks
Each circuit in the NT2X81AA has the following functional blocks:

» trunk logic circuit (TLC)

* sampling gate

* analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* 60-Hz high-pass filter

» fixed receive level pad

» fixed transmit level pad

» two-wire to four-wire terminating set
* balance network

» E detector

* relays (two)

» card type identifier

The following figure shows the relationship between functional blocks in trunk
circuit 1. Trunk circuit O operation is identical.
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NT2X81AA (continued)

NT2X81AA functional blocks

XPAM
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%7

Card
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ID

Control
data signals

<}7

Sampling
gate

D--Alow
pass filter

A--D low
pass filter

60-Hz
Filter and

Receive
pad

Limiter %k

K1

Plug-in — | Two-wire to K1 R
balance four-wire
network | ———| terminating
set
Transmit A
B
‘ K1 E
E de- |
tector K1 K1
| M
48V —X—e
K2 |

TLC

The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC

generates sampling pulses for the sampling gate.

Sampling gate

In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
XPAM bus for further processing. In the transmit direction, the gate converts

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



1-182 NT2Xnnaa (continued)

NT2X81AA (continued)

PAM information received from the receive pulse amplitude modulation
(RPAM) bus into VF signals. The gate sends the signals over the T and R leads.

A/D low-pass filter

The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter passes the signal to the sampling
gate. The filter amplifies the signal.

D/A low-pass filter

The D/Afilter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The filter passes the signal to the transmit
pads. The filter amplifies the signal.

60-Hz high-pass filter

The 60 Hz filter removes all sections of the signal below 60 Hz to prevent line
noise from entering the receive path.

Fixed receive level pad

The receive level pad provides a fixed 0 dBm level of adjustment to the level
of the VF signal. The card converts the receive level pad to digital form and
processes the the receive level pad.

Fixed transmit level pad

The transmit level pad provides a fixed 3 dBm level of adjustment. The
transmit level pad provides this adjustment to the level of the VF signal sent
over the trunk.

Two-wire to four-wire terminating set

The terminating set converts the internal four-wire circuit into a two-wire
circuit for connection to a two-wire analog transmission facility.

Balance network
A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6AQ non-loaded facility. The compromise network
provides 600W of resistance and 2L50f capacitance.
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NT2X81AA (continued)

The balance network plug-in options for applications are in the following
table.

Balance network options

Balance network

Application product code Maximum cable length
H88 loaded cable NT2X80AA

Non-loaded cable, 900 Q NT2X77AA 2743 m (9000 ft)
Non-loaded cable, 600 Q NT2X77AB 2743 m (9000 ft)
Non-loaded cable, 900 Q NT2X77AC 229 m (750 ft)
Non-loaded cable, 600 Q NT2X77AD 229 m (750 ft)

Non-loaded cable, 600 Q NT2X77BA
(complex A)

Non-loaded cable, 600 Q NT2X77BB
(complex B)

E detector

The E detector senses the conditions present on the E lead. The E detector
transmits the information through the TLC to the TM. The E lead conditions
represent far-end signaling.

Relays

There are two relays specified tests and M-lead (near-end) signaling. The
following table shows the name and purpose for each relay.

Relay operation

Relay Operated Released

K1 Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the
transmission and signaling paths. These
events allow an internal test of the circuit.

K2 -48 V placed on M lead M lead ground

Card type identifier
The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the TM card slot has
the card connected to it.
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NT2X81AA (continued)

Signaling
Pin numbers
The following figure describes the pin numbers for the NT2X81AA.
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NT2X81AA (continued)

NT2X81AA pin numbers

A B
1A GND
2A T.0
3A R.O
4A T.1
5A R.1
6A
7A M.0
8A
9A
10A
11A A B
12A 41A 41B| GND GND
13A 42A 42B7] GND GND
14A 43A 43B ] GND GND
15A 44A 44B| RPAM-P
16A 45A 45B| RPAM-N
17A 46A 46B| GND GND
18A ATA 47B
19A 48A 48B | XPAM-N
20A 2 49A 49B| XPAM-P
21A 50A 50B"] GND GND
22A 51A 51B
23A 52A 52B
24A 53A 53B
25A 54A 54B
26A 55A 55B
27A 56A 56B
28A 57A 57B"
29A 29B M.1 58A 588]
30A 30B E.1 59A 59B|
31A 31B B.1 60A 60B
32A32B| A1l 61A 61B"
33A 33B B.0 62A ezsj
34A 34B| A0 63A 63B
35A 35B +24V +24 V 64A 64B
36A 36B +24V +24V 65A 65B
37A 37B FLT-GND  FLT-GND 66A 66B  TE.O TE.1
38A 38B FLT-GND  FLT-GND 67A 678  TYP TYN
39A 39B 48V FLT -48V FLT 68A 68B" RDAT
40A 40B 48V FLT -48VFLT 69A 69B = BUS/CLK
70A 70B ANUL
71A 71B5  XDAT
72A 72B
73A 73B
T4A 74B 15V -15V
75A 75B
76A 76B  +12V +12V
77A 77B
78A 78B
79A 79B
80A 80B' GND GND
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NT2X81AA (continued)

Technical data
Each circuit on the card provides an impedance of(®00

The receive level and transmit level for the circuits are O dBm for digital test
sequence (DTS) output.

The signaling characteristics of the card are in the following table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75V to -55.8 V

Normal talk battery range (float charge) -49 Vto-53.5V

Maximum talk battery discharge -42.75V

Maximum talk battery charge -55.8V

(equalizing)

Minimum insulation resistance 30k Q

Ground potential 5V

Maximum external E-lead resistance 1000 Q

Minimum external M-lead resistance 350 Q

Minimum M-lead DP outpulsing 2000 Q

resistance

M-lead MF pulsing range Limited by voice band transmission
characteristics

Dimensions
The dimensions for the NT2X81AA circuit card are as follows:

* height: 353 mm (13.9 in.)
* depth: 267 mm (10.5 in.)
e width: 29 mm (1.125 in.)
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NT2X81AA (end)

Power requirements

CAUTION

Damage to equipment or loss of service
Use on telephone wiring protected by a Nortel Networks
protector, catalog number 303M-12AIKE only. Use with
26 AWG copper wire with thermoplastic insulation. The
maximum fusing wire to use in with the protector is 26
AWG.

5%

The card provides the following converted voltages:
e +12V+0.3V

« -15V105V

e +22.8Vto+27V (24 V nominal)

Power use is normally 500 mW.
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NT2X81AB

Product description

The NT2X81AB provides an incoming, outgoing, or two-way voice and
signaling interface. The interfaces are between a trunk module (TM) and a
two-wire interoffice, tandem, toll-connecting, or secondary intertoll trunk. The
card uses type D1 E&M supervision. The card accepts dial pulsing or
multifrequency (MF) signaling.

Each card has two trunk circuits.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X81AB communicates control messages with the TM. The
NT2X81AB transmits near-end signaling to the far-end and receives far-end
signaling. The NT2X81AB processes voice frequency (VF) information. The
VF information is received, converted to pulse amplitude modulation (PAM)
signals, and sent to the TM for further processing. PAM signals are received
from the TM, converted into VF signals, and sent over the tip (T) and ring (R)
leads.

Functional blocks
Each circuit in the NT2X81AB has the following functional blocks:

» trunk logic circuit (TLC)

* sampling gate

* analog-to-digital (A/D) low-pass filter
* analog-to-digital (D/A) low-pass filter
* 60 Hz high-pass filter

» fixed receive level pad

» fixed transmit level pad

» two-wire to four-wire terminating set
* balance network

» E detector

* relays (two)

» card type identifier

The following figure shows the relationship between functional blocks in trunk
circuit 1. Trunk circuit O operation is identical.
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NT2X81AB (continued)

NT2X81AB functional blocks

bus

%7

RPAM
bus

XPAM

60-Hz

Card . Plug-in | Two-wire to K1 R
< type - S:trgplmg balance four-wire
ID 9 network | ———| terminating
set

Control
data signals

<t

Limiter %k K1
4’7 T

Filter and
J(F A--D low .
- Receive
pass filter J pad

D--Alow Transmit o —

| K1 E
E de-
tector K1 K1
M
48V —X—e
K2 —

TLC

The TLC handles communication between the card and the TM. The TLC

serves as a communication buffer between the TM and the card. The TLC card

generates sampling pulses for the sampling gate.

Sampling gate

In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit PAM (XPAM) bus for further processing. In the transmit direction,
the gate converts PAM information received from the receive PAM (RPAM)
bus back into VF signals. The gate sends the signals over the T and R leads.
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NT2X81AB (continued)

A/D low-pass filter
The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter passes the signal to the sampling
gate. The filter amplifies the signal.

D/A low-pass filter
The D/A filter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The filter passes the signal to the transmit
pads. The filter amplifies the signal.

Balance network

A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6dQ non-loaded facility. The compromise network
provides 6002 of resistance and 2.18- of capacitance.

The balance network plug-in options for various applications are listed in the
following table.

Balance network options

Balance network

Application product code Maximum cable length
H88 loaded cable NT2X80AA

Non-loaded cable, 900 Q@ NT2X77AA 2743 m (9000 ft)
Non-loaded cable, 600 Q NT2X77AB 2743 m (9000 ft)
Non-loaded cable, 900 Q NT2X77AC 229 m (750 ft)
Non-loaded cable, 600 Q NT2X77AD 229 m (750 ft)

Non-loaded cable, 600 Q NT2X77BA
(complex A)

Non-loaded cable, 600 Q NT2X77BB
(complex B)

60 Hz high-pass filter
The 60 Hz filter removes all sections of the signal below 60 Hz to prevent line
noise from entering the receive path.

Fixed receive level pad
The receive level pad provides a fixed 0 dBm level of adjustment to the level
of the VF signal. The card converts the receive level to digital form and
processes the receive level.
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NT2X81AB (continued)

Fixed transmit level pad

The transmit level pad provides a fixed 3 dBm level of adjustment to the level
of the VF signal. The trunk carries the VF signal.

Two-wire to four-wire terminating set

The terminating set converts the internal four-wire circuit into a two-wire
circuit for connection to a two-wire analog transmission facility.

E detector

The E detector senses the conditions present on the E lead. The E detector
transmits the information through the TLC to the TM. The E-lead conditions
represent far-end signaling.

Relays

Two relays test and M-lead (near-end) signal. The following table shows the
name and purpose for each relay.

Relay operation

Relay Heading Heading

K1 Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the
transmission and signaling paths These
events allow the internal test of the circuit

K2 -48 V placed on M lead M lead ground

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the TM card slot has
the card connected.

Signaling

Pin numbers
The following figure illustrates the pin numbers for the .
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NT2X81AB (continued)

NT2X81AB pin numbers

32A 32B
33A 33B
34A 34B
35A 35B
36A 36B
37A 37B
38A 38B
39A 39B
40A 40B

M.1

E.l

B.1

Al

B.O

A.0
+24V
+24V
FLT-GND
FLT-GND
-48 V FLT
-48 V FLT

+24 'V
+24V
FLT-GND
FLT-GND
-48 V FLT
-48 V FLT

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
72A 72B
73A 73B
T4A 74B
75A 75B
76A 76B
T7A 77B
78A 78B
79A 79B
80A 80B

N I |

GND
GND
GND
RPAM-P
RPAM-N
GND

XPAM-N

XPAM-P
GND

TE.O
TYP
RDAT
BUS/CLK

XDAT

-15V

+12V

GND

GND
GND
GND

GND

GND

TE1
TYN

ANUL

-15V

+12V

GND
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NT2X81AB (continued)

Technical data

Each circuit on the card has an impedance oft800 he receive level and
transmit level for the circuits is -3 dBm for digital test sequence (DTS) output.

The signaling characteristics of the card are in the following table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75V to -55.80 V

Normal talk battery range (float charge) -49.00 V to -53.50 V

Maximum talk battery discharge -42.75V

Maximum talk battery charge -55.80 V

(equalizing)

Minimum insulation resistance 30k Q

Ground potential 5V

Maximum external E-lead resistance 1000 Q

Minimum external M-lead resistance 350 Q

Minimum M-lead DP outpulsing 2000 Q

resistance

M-lead MF pulsing range Limited by voice band transmission
characteristics

Dimensions
The dimensions for the NT2X81AB circuit card are as follows:

* height: 353 mm (13.9in.)
e depth: 267 mm (10.5in.)
e width: 29 mm (1.125in.)
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NT2X81AB (end)

Power requirements

DANGER

Damage to equipment or loss of service

For Use only on telephone wiring protected by a Nortel
Networks protector, catalog number 303M-12AIKE, in
combination with a 26 AWG copper wire with
thermoplastic insulation. The maximum fusing wire to b
used in series with the protector is 26 AWG.

1%

The card has the following converted voltages:
e +12V+0.3V

« -15V105V

e +22.8Vto+27V (24 V nominal)

Power use is normally 500 mW.
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NT2X81AC

Product description

The NT2X81AC provides an incoming, outgoing, or two-way voice and
signaling interface. The interfaces are between a trunk module (TM) and a
two-wire interoffice, tandem, toll-connecting, or secondary intertoll trunk. The
card uses SSDC5AA type supervision. The card accepts dial pulsing or
multifrequency (MF) signaling.

Each card has two trunk circuits.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X81AC communicates control messages with the TM. The
NT2X81AC transmits near-end signaling to the far-end and receives far-end
signaling. The NT2X81AC processes voice frequency (VF) information. The
VF information is received, converted to pulse amplitude modulation (PAM)
signals, and sent to the TM for further processing. The PAM signals are
received from the TM, converted into VF signals, and sent over the tip (T) and
ring (R) leads.

Functional blocks
Each circuit in the NT2X81AC contains the following functional blocks:

» trunk logic circuit (TLC)

* sampling gate

* analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* 50 Hz high-pass filter

» fixed receive level pad

» fixed transmit level pad

» two-wire to four-wire terminating set
* balance network

» E detector

* relays (two)

» card type identifier

The following figure shows the relationship between functional blocks in trunk
circuit 1. Trunk circuit O operation is identical.
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NT2X81AC (continued)

NT2X81AC functional blocks

XPAM
busﬁi 50-Hz
Filter and
A/D low ; P
*3 ad $M =
pass filter pad 4’7 T
Card , Plug-in Two-wire to KI o
<1 type $S:tl”gp“ng balance- four-wire 4‘7
D g network terminating
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X A
D/A low Transmit
}7 pass filter Pad 1 5
RPAM
K1
Control data TLC-1 E de-
signals tector KL Kl
\ M
K2
TLC

The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate.

Sampling gate

In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit PAM (XPAM) bus for further processing. In the transmit direction,
the gate converts PAM information received from the receive PAM (RPAM)
bus into VF signals. The gate sends the signals over the T and R leads.

A/D low-pass filter

The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter passes the signal to the sampling
gate. The filter amplifies the signal.
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NT2X81AC (continued)

D/A low-pass filter

The D/A filter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The filter passes the signal to the transmit
pads. The filter amplifies the signal.

50 Hz high-pass filter

The 50 Hz filter removes all sections of the signal below 50 Hz to prevent line
noise from entering the receive path.

Fixed receive level pad

The receive level pad provides a fixed 0 dBm level of adjustment to the level
of the VF signal. The card converts the receive level pad to digital form and
processes the receive level path.

Fixed transmit level pad

The transmit level pad provides a fixed 3 dBm level of adjustment to the level
of the VF signal. The trunk carries the VF signal.

Two-wire to four-wire terminating set

The terminating set converts the internal four-wire circuit into a two-wire
circuit for connection to a two-wire analog transmission facility.

Balance network

A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6@ non-loaded facility. The compromise network
provides 602 of resistance and 2.18- of capacitance.

The balance network plug-in options for applications are listed in the
following table.

Balance network options (Sheet 1 of 2)

Balance network
Application product code Maximum cable length
H88 loaded cable NT2X80AA
Non-loaded cable, 900 Q NT2X77AA 2743 m (9000 ft)
Non-loaded cable, 600 Q NT2X77AB 2743 m (9000 ft)
Non-loaded cable, 900 Q@ NT2X77AC 229 m (750 ft)
Non-loaded cable, 600 Q NT2X77AD 229 m (750 ft)
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NT2X81AC (continued)

Balance network options (Sheet 2 of 2)

Balance network

Application product code Maximum cable length
Non-loaded cable, 600 Q  NT2X77BA
(difficult A)
Non-loaded cable, 600 Q NT2X77BB
(difficult B)
E detector

The E detector senses the conditions present on the E lead. The E detector

transmits the information through the TLC to the TM. The E lead conditions
represent far-end signaling.

Relays

Two relays test and M lead (near-end) signal. The following table shows the
name and purpose for each relay.

Relay operation

Relay Operated Released

K1 Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the
transmission and signaling paths. These
event allow the internal test of the circuit

K2 M lead ground M lead open

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the TM card slot has

the card connected.
Signaling
Pin numbers
The following figure illustrates the pin numbers for the NT2X81AC.
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NT2X81AC (continued)

NT2X81AC pin numbers

A B
1A GND
2A T.0
3A R.0
4A T1
5A R.1
6A
7A M.0
8A
9A
10A
11A A B
12A 41A 41B| GND GND
13A 42A 42B[] GND GND
14A 43A 43B] GND GND
15A 44A 44B|  RPAM-P
16A 45A 45B|  RPAM-N
17A 46A 46B| GND GND
18A 47A 47B
19A 48A 48B | XPAM-N
20A 49A 49B  XPAM-P
21A 50A 50B/| GND GND
22A 51A 51B|
23A 52A 52B
24A 53A 53B
25A 54A 54B
26A 55A 55B
27A 56A 56B
28A 57A 578/
29A 29B | M.1 58A 588}
30A 30B  E.1 59A 59B
31A 31B., B.1 60A 60B
32A32B | Al 61A 61B'
33A 33B] B.O 62A 628]
34A 34B| A0 63A 63B|
35A 35B  +24V +24V 64A 64B
36A 36B  +24V +24V 65A 65B
37A 37B/  FLT-GND FLT-GND 66A 66B| TE.O TE.1
38A 38B. FLT-GND FLT-GND 67A 67B TYP TYN
39A 39B| -48VFLT -48VFLT 68A 68B1 RDAT
40A 40B] -48VFLT -48VFLT 69A 69B | BUS/CLK
70A 70B ANUL
71A 71B  XDAT
72A 72B
73A 73B|
74A 74B| 15V -15V
75A 75B
76A 76B| +12V +12V
77A 77B
78A 78B
79A 79B
80A 80B] GND GND
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NT2X81AC (continued)

Technical data
Both circuits on the card have an impedance of€00

The receive level for the circuits is O dBm for digital test sequence (DTS)
output. The transmit level is -1 dBm for DTS output.

The signaling characteristics of the card are in the following table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75 V to -55.80 V

Normal talk battery range (float charge) -49.00 V to -53.50 V

Maximum talk battery discharge -42.75V

Maximum talk battery charge -55.80 V

(equalizing)

Minimum insulation resistance 30k Q

Ground potential 5V

Maximum external E lead resistance 1000 Q

Minimum external M lead resistance 350 Q

Minimum M lead DP outpulsing 2000 Q

resistance

M lead MF pulsing range Limited by voice band transmission
characteristics

The E lead (receiving) detects ground on as off-hook and ground off as
on-hook. The M lead (transmitting) detects ground on as off-hook and an open
circuit as on-hook.

Dimensions
The dimensions for the NT2X81AC circuit card are as follows:

* height: 353 mm (13.9in.)
* depth: 267 mm (10.5in.)
e width: 29 mm (1.125in.)
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NT2X81AC (end)

Power requirements
The card has the following converted voltages:

e +12V+0.3V
« -15V105V
e +22.8Vto+27.0V (24.0 V nominal)

Power use is normally 500 mW.
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NT2X81BA

Product description

The NT2X81BA circuit card provides an incoming, outgoing, or two-way
voice and signaling interface. The interfaces are between a trunk module (TM)
and a 2-wire interoffice, tandem, toll-connecting, or secondary intertoll trunk.
The NT2X81BA circuit card usessignalling system DC5A (SSDC5AA). The
NT2X81BA circuit card accepts dial pulsing or multifrequency (MF)
signaling.

This circuit card accommodates two trunk circuits.

Location
The card occupies one card position in a 8-wire TM.

Functional description

The NT2X81BA communicates control messages with the TM. The
NT2X81BA circuit card transmits near-end signaling to the far-end and
receives far-end signaling. The NT2X81BA circuit card communicates control
messages with the TM and processes voice frequency (VF) information. The
VF information is received, converted to pulse amplitude modulation (PAM)
signals, and sent to the TM for further processing. The PAM signals are
received from the TM, converted into VF signals, and sent over the tip (T) and
ring (R) leads.

Functional blocks
This section describes the functional blocks and provides a diagram that

displays the major functional blocks of the NT2X81BA circuit card.
The functional blocks of the NT2X81BA circuit card are:
» trunk logic circuit (TLC)

» sampling gate

» analog-to-digital (A/D) low-pass filter

» digital-to-analog (D/A) low-pass filter

* 50 Hz high-pass filter

» fixed receive level pad

» fixed transmit level pad

e 2-wire to 4-wire terminating set

* balance network

* E detector
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NT2X81BA (continued)

* relays (two)
» card type identifier

The next figure shows the relationship between functional blocks in trunk
circuit 1. Trunk circuit O operation is identical.

NT2X81BA functional blocks

XPAM
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Filter and
A/D low ; _
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| e
Card Sampling EITg_m 2-wire to = R
<H type - alance- d-wire
D gate network | ———| terminating
set
- A
D/A low Transmit
}7 pass filter Pad 1 B
RPAM
K1
Control data TLC-1 E de-
signals tector KL Kl
‘ M
K2

Trunk logic circuit
The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the trunk circuit. The
circuit card type identification voltage is made available to the TM under the
control of the TLC.

Sampling gate
In the receive direction, the sampling gate converts analog VF signals to PAM
signals. The sampling gate sends the signals over the transmit PAM (XPAM)
bus for further processing. In the transmit direction, the signaling gate converts
PAM information received from the receive PAM (RPAM) bus into VF signals.
The signaling gate sends the signals over the T and R leads.
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NT2X81BA (continued)

A/D low-pass filter

The A/D filter accepts VF signals from the receive pads. The A/D filter limits
the bandwidth and amplifies the signal. The signal is forwarded to the
sampling gate.

D/A low-pass filter

The D/A filter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The D/A filter limits the bandwidth and
amplifies the signal. The signal is forwarded to the transmit pads.

50 Hz high-pass filter

The 50 Hz filter removes all sections of the signal below 50 Hz to prevent line
noise from entering the receive path.

Fixed receive level pad

The receive level pad provides a fixed 0 dBm level of adjustment to the level
of the VF signal. The NT2X81BA circuit card converts the receive level pad to
digital form and processes the receive level path.

Fixed transmit level pad

The transmit level pad provides a fixed 3 dBm level of adjustment to the level
of the VF signal. The trunk carries the VF signal.

2-wire to 4-wire terminating set

The terminating set converts the internal 4-wire circuit into a 2-wire circulit for
connection to a 2-wire analog transmission facility.

Balance network

A balance network connects to the terminating set to match the card with a 600
Q non-loaded facility. The network provides 6Q0of resistance and 2.15
of capacitance.

The balance network plug-in options are listed in the next table.

Balance network options

Balance network
Application product code

Non-loaded cable, 600 Q NT2X77BA
(difficult A)

Non-loaded cable, 600 Q NT2X77BB
(difficult B)

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-205

NT2X81BA (continued)

E detector

The E detector senses the conditions present on the E lead. The E detector

transmits the information through the TLC to the TM. The E lead conditions
represent far-end signaling.

Relays
The next table shows the name and purpose of each relay.

Relay operation

Relay Operated Released

K1 Isolates the trunk circuit from the external
transmission facilities and loops the
transmission and signaling paths.

Normal operation

K2 M lead ground

M lead open

Card type identifier

The circuit card type identifier provides the TM with an identification code for

inventory purposes. The circuit card type identifier ensures the TM circuit card
slot has the circuit card connected.

Signaling
This section contains the backplane pin numbers for the NT2X81BA circuit
card.
Pin numbers

The next figure illustrates the pin numbers for the NT2X81AC circuit card.
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NT2X81BA (continued)

NT2X81BA pin numbers

1A

2A

3A

4A

5A

6A

7A

8A

9A

10A
11A
12A
13A
14A
15A
16A
17A
18A
19A
20A
21A
22A
23A
24A
25A
26A
27A
28A
29A 29B
30A 30B
31A 31B
32A 32B
33A 33B
34A 34B
35A 35B
36A 36B
37A 37B
38A 38B
39A 39B
40A 40B

M.1

E.l

B.1

Al

B.O

A.0
+24V
+24V
FLT-GND
FLT-GND
-48 V FLT
-48 V FLT

+24 V
+24 V
FLT-GND
FLT-GND
-48 V FLT
-48 V FLT

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
T7A 77B
78A 78B
79A 79B
80A 80B

S I SO —

GND
GND
GND
RPAM-P
RPAM-N
GND

XPAM-N

XPAM-P
GND

TE.O
TYP
RDAT
BUS/CLK

XDAT

-15V

+12V

GND

GND
GND
GND

GND

GND

TE1
TYN

ANUL

-15V

+12V

GND
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Technical data
The NT2X81BA circuit card has an input impedance of @00

The receive level for the circuits is 0 dBm for digital test sequence (DTS)
output. The transmit level is -1 dBm for DTS output.

The signaling characteristics of the NT2X81BA circuit card are in the next
table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75 V to -55.80 V

Normal talk battery range (float charge) -49.00 V to -53.50 V

Maximum talk battery discharge -42.75V
Maximum talk battery charge -55.80 V
(equalizing)

Minimum insulation resistance 30k Q
Ground potential +5V

The E lead (receiving) detects ground on as off-hook and ground-off as
on-hook. The M lead (transmitting) detects ground on as off-hook and an open
circuit as on-hook.

Dimensions
The dimensions for the NT2X81AC circuit card are as follows:

* height: 353 mm (13.9in.)
e depth: 267 mm (10.51in.)
e width: 29 mm (1.125in.)

Power requirements
The card has the following converted voltages:

e +12V10.3V
« -15V1+05V
* +22.8Vto+27.0V (24.0 V nominal)

Power use is normally 500 mW.
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NT2X82AA

Product description

The NT2X82AA provides an incoming, outgoing, or two-way voice and
signaling interface. The interfaces are between a trunk module (TM) and a
two-wire interoffice, tandem, or toll-connecting trunk. Normal connecting
circuits include SXS, NE-5 crossbar, and two-wire SP-1. The card accepts dial
pulsing or multifrequency (MF) signaling.

Each card has two trunk circuits.

Location

The card occupies one card position in a two-wire, four-wire, or an eight-wire
TM.

Functional description

The NT2X82AA communicates control messages with the TM. The
NT2X82AA transmits near-end signaling to the far-end and receives far-end
signaling. The NT2X82AA processes voice frequency (VF) information. The
VF information is received, converted to pulse amplitude modulation (PAM)
signals, and sent to the TM for further processing. The PAM signals are
received from the TM, converted into VF signals, and sent over the tip (T) and
ring (R) leads.

Functional blocks
Each circuit in the NT2X82AA contains the following functional blocks:

» trunk logic circuit (TLC)

* sampling gate

» analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* receive level adjustment pad

» transmit level adjustment pad

e limiters (two)

* two-wire to four-wire terminating set
* balance network

* loop detector

* relays (two)

» card type identifier
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The following figure shows the relationship between blocks in trunk circuit 1.
Trunk circuit O operation is identical.

NT2X82AA functional blocks

XPAM
- 60-Hz
Fi A-DI Filter and
—Llow Receive .
$@ pad M .
\
i T
Card samolin Plug-in ——— | Two-wire to -
Q— i $ atep y balance four-wire |
® ’ network | ——— terminating | R
set
D--Alow Transmit o
}7 %passfilter%pad ﬂ:% Limiter ||~
RPAM
bus . 4
S5
Loop
Control TLC detector RB REB
data signals
<t
@ RB RB
- 48V
TLC

The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC

generates sampling pulses for the sampling gate.

Sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit PAM (XPAM) bus for further processing. In the transmit direction,
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NT2X82AA (continued)

the gate converts PAM information received from the receive PAM (RPAM)
bus back into VF signals. The gate sends the signals over the T and R leads.

A/D low-pass filter

The A/D filter accepts VF signals from the receive pads. The A/D filter filters
the signal to limit the bandwidth. The filter passes the signal to the sampling
gate. The filter amplifies the signal.

D/A low-pass filter

The D/Afilter accepts VF signals from the sampling gate. The D/A filter filters
the signal to limit the bandwidth. The filter passes the signal to the transmit
pads. The filter amplifies the signal.

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment, in 0.25
dB steps, to the VF signal level. The card processes the signal and converts the
signal to digital form. To make adjustments, set groups of miniature switches
to achieve the correct level.

The following table shows the receive level adjustments.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

Transmit level adjustment pad
The transmit level pad provides a maximum of 15.75 dB of adjustment, in 0.25
dB steps, to the VF signal level sent over the trunk. To make adjustments to the
signal level, set groups of miniature switches to achieve the correct level.
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NT2X82AA (continued)

The following table shows the transmit level adjustments.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Two limiters prevent a received or transmitted signal from causing the circuit
to overload. One limiter is in the receive direction. The other limiter is in the
transmit direction.

Two-wire to four-wire terminating set
The terminating set converts the internal four-wire circuit into a two-wire
circuit for connection to a two-wire analog transmission facility.

Balance network

A balance network connects to the two-wire to four-wire terminating set to
match the card with a 60Q non-loaded facility. The compromise network has
600Q of resistance and 2.18- of capacitance.

The balance network plug-in options include NT2X80AA (H88 loaded cable).
The plug-in options include NT2X77AA (compromise network, network
build-out capacitance, and network build-out resistance). The plug-in options
also include NT2X77AC (compromise network and network build-out
capacitance). The loaded and non-loaded cables can be 19, 22, 24, or 26 gauge.
The non-loaded cable can be up to 2700 m (9000 ft) in length.

Loop detector
The loop detector senses the far-end signaling on the A and B leads. The loop
detector transmits the signaling state to the TLC. Switch S5 selects if the
detector detects short-loop signaling (S5 ON), or long-loop signaling (S5
OFF).
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NT2X82AA (continued)

Relays

Two relays test and near-end signal. The following table shows the name and
purpose for each relay.

Relay operation

Relay Operated Released

T Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the
transmission and signaling paths. These
events allow the system to test the circuit
internally.

RB A and B leads reversed, reverse battery Normal operation
applied to transmission facilities

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that TM card slot has the
card connected.

Technical data
Each circuit on the card has an impedance oft200

The minimum receive level for the circuits is -9 dBm for digital test sequence
(DTS) output. The range is -9 to +6 dBm. The maximum transmit level is +6
dBm for DTS output. The range is +6 to -9 dBm.

The signaling characteristics of the card are in the following table.

Signaling characteristics (Sheet 1 of 2)

Characteristic Value

Talk battery voltage -42.50 V to -55.80 V

Normal talk battery range (float charge) -49.00 V to -53.50 V

Maximum talk battery discharge -42.75V
Maximum talk battery charge -55.80 V
(equalizing)

Minimum insulation resistance 30k Q
Ground potential 10V
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NT2X82AA (end)

Signaling characteristics (Sheet 2 of 2)

Characteristic Value

Supervision range 4500 Q

DP pulsing range, short loop option 0-2000 Q

DP pulsing range, long loop option 2000-4500 Q

M lead MF pulsing range Limited by voice band transmission
characteristics

Dimensions
The dimensions for the NT2X82AA circuit card are as follows:

* height: 353 mm (13.9in.)
* depth: 267 mm (10.5in.)
e width: 29 mm (1.125in.)

Power requirements

DANGER

Damage to equipment or loss of service

For use only on telephone wiring protected by a Nortel
Networks protector, catalog number 303M-12AIKE, in
combination with a 26 AWG copper wire with
thermoplastic insulation. The maximum fusing wire to b
used in series with the protector is 26 AWG.

%)

The card has the following converted voltages:
e +12V+0.3V

e -15V+05V

e +22.8Vto+27 V (24 V nominal)

Power use is normally 500 mW.
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NT2X83AA

Product description
The NT2X83AA circuit card provides a voice and signaling interface. This

signaling interface is between a trunk module (TM) in Digital Multiplex
System (DMS) and two-wire interoffice, tandem, or toll-connecting trunks.
Features of the NT2X83AA circuit card are

* 900Q =2.15uF impedance

e 2-wire to 4-wire terminating set

» outpulse dial pulse (DP) or multifrequency (MF)

» card type identification to the TM

* looparound test circuits

» selection of two battery and ground feed resistance options

* polarity detector

» switch selected level adjustment

» optional plug-in circuit for balancing the terminating set

Connecting circuits are:

* SXS outgoing (OG) trunk circuit

* NE-5 crossbar

* No. 1 ESS OG trunk circuit

e SP-1 two-wire incoming (IC) trunk circuit

Each card can accommodate two trunk circuits.

Location

The NT2X83AA circuit card occupies one position in two-wire, four-wire, or
eight-wire TMs.

Functional description

The NT2X83AA circuit card transmits and receives voice frequency (VF) and
pulse amplitude modulation (PAM) signals between the transmission facility
and the TM. The NT2X83AA circuit card uses relays to provide test and signal
functions.
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NT2X83AA (continued)

Functional blocks
Functional blocks of the NT2X83AA circuit card are:

two trunk logic circuits (TLC)

dual sampling gate

analog-to-digital (A/D) low-pass filter
digital-to-analog (D/A) low-pass filter
receive level adjustment pad and filter
transmit level adjustment pad

two limiter circuits

two-wire to four-wire terminating set
balancing network

polarity detector

relays

card type ID circuit

The next figure shows the relationship between the functional blocks.
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NT2X83AA (continued)

NT2X83AA functional blocks
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NT2X83AA (continued)

Trunk logic circuit
The TLCs function as communication buffers between the VF signaling and
testing relays and the TM. The TLCs generate sampling pulses for the dual
sampling gate. The TLCs control the voltage that identifies the type of card to
the TM.

Dual sampling gate
The dual sampling gate uses an 8 kHz sampling rate to produce PAM samples
for transmission to the TM. The dual sampling gate uses a transmit PAM
(XPAM) bus. The gate receives PAM samples of the signal from the TM
through the receive PAM (RPAM) bus. The gate constructs the signal again to
an analog format.

Analog to digital low-pass filter

In the receive direction, the A/D low-pass filter receives a VF signal from the
receive level adjustment pad and filter. The low-pass filter limits the signal
bandwidth and amplifies the signal.

Digital to analog low-pass filter

In the transmit direction, the D/A low-pass filter receives a VF signal from the
sampling gate. The low-pass filter limits the signal bandwidth and amplifies
the signal.

Receive level adjustment pad and filter

The receive level adjustment pad and filter has miniature switches to obtain the
required amount of loss in the receive direction. The adjustment pad and filter
use a filter to block 60 Hz signal components.

The next table shows the receive switch positions and level adjustments.

Receive switch positions

Switch positions Adjustment (dB)
S5, position 3 8.00
S5, position 2 4.00
S5, position 1 2.00
S6, position 3 1.00
S6, position 2 0.50
S6, position 1 0.25
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Transmit level adjustment pad

The transmit level adjustment pad has miniature switches to obtain the
required amount of loss in the transmit direction.

The next table shows the transmit switch positions and level adjustments.

Transmit switch positions

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25

Limiter circuits

Two limiter circuits restrict the signal voltage on the VF signals received and
transmitted.

Two-wire to four-wire terminating set

In the receive direction, the two-wire to four-wire terminating set receives a VF
signal from the tip (T) and ring (R) leads. The terminating set functions as an
interface between the two-wire facility and the trunk circuit. In the transmit
direction, the terminating set connects the signal to the two-wire path.

Balancing network

The balancing network balances the terminating set for the two-wire facility
connected to the four-wire trunk.

Polarity detector

The polarity detector detects far-end signaling, on-hook and off-hook
supervision signals, remote-make-busy signals, and loop integrity conditions.
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Relays

Three relay circuits receive signals from the TLC. The relay circuits provide
testing and signaling functions. The next table has the relays and the operated
and released functions of the relays.

Relay operation

Relay Operated Released

T Allows the system to perform internal Normal operation
tests on the card. These tests are
possible through the addition of
loop-around connections between the
receive and transmit paths

BG Conditions the trunk circuit for battery Normal operation
and ground signaling outpulsing

P Transmits near-end signaling with Normal operation
miniature switches for outpulsing to short
or long loops

Card type ID circuit

The card type ID circuit uses a voltage signal sent by the TLC to identify the
card type. The card type ID circuit transmits this information to the TM.

Technical data

The balance network plug-in options include the NT2X80AA H88 loaded
cable. The options include the NT2X77AA compromise network, network
build-out capacitance (NBOC) and network build-out resistance (NBOR). The
options also include the NT2X77AC compromise network and the NBOC.

The signaling characteristics of the NT2X83AA card are in the next table.

Signaling characteristics (Sheet 1 of 2)

Characteristic Value

Talk battery voltage -42.5V to-55.8 VvV

Normal talk battery range (float charge) -49.0Vto-53.5V

Maximum talk battery discharge (no 427V
charge)

Maximum talk battery charge -55.8V
(equalizing)
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NT2X83AA (continued)

Signaling characteristics (Sheet 2 of 2)

Characteristic Value

Minimum insulation resistance 30 kQ

Ground potential +10.0V

Supervision and pulsing 4500 Q external resistance

The next table lists the pulsing options.

Pulsing options

Switch
Circuit External circuit Battery ground position S1
requirements loop resistance feed resistance and S2
SXS systems:
Loop pulsing 0-1200 653/653 OFF
BG pulsing 1201-2000 200/200 ON
Common control
systems:
Loop pulsing 0-2000 653/653 OFF
BG pulsing 2001-4500 200/200 ON

Transmission specifications
The NT2X83AA circuit card uses 19, 22, 24, or 26 gauge H88 loaded and
non-loaded cables. The cables can be a maximum of 2743 m (9000 ft) long.
The next table lists the transmission characteristics of the NT2X83AA circuit
card.

Transmission characteristics (Sheet 1 of 2)

Characteristic Value

Impedance 900 Q +2.15 uF

Minimum receive level with level -9 dBm nominal for digital test

adjustment switches set to OUT sequence (DTS) input at T and R leads
of circuit card
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Transmission characteristics (Sheet 2 of 2)

Characteristic Value

Maximum transmit level with level +6 dBm nominal for DTS output at T
adjustment switches set to OUT and R leads of circuit card

Receive level range +6 dBm to -9 dBm for DTS input based

on the return loss achieved on a
particular transmission facility

Transmit level range -9 dBmto +6 dBm for DTS output based
on the return loss achieved on a
particular transmission facility

Dimensions
The dimensions of the NT2X83AA circuit card are as follows:

* height: 353 mm (13.9in.)
e depth: 267 mm (10.5in.)
e width: 29 mm (1.125in.)

Power requirements

CAUTION

Damage to equipment or loss of service

For use only on telephone wiring protected by a Nortel
Networks protector, catalog number 303M-12AIKE, in
combination with a 26 AWG copper wire with
thermoplastic insulation. The maximum fusing wire to b
used in series with the protector is 26 AWG.

D

The NT2X83AA circuit card uses 500 mW of power.

The NT2X83AA circuit card converts the following voltages:
e +12V+0.3V

« -15V+0.5V

* 424V nominal (+22.8 to +27)
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NT2X84BA

Product description

The NT2X84BA trunk 2-way BT public switched telephone network (PSTN)
earth calling (EC) card exchanges information. The NT2X84BA card
exchanges information between a private branch exchange (PBX) extension
and the BT PSTN in a DMS-100 PBX switch.

Location
The card occupies one position in a trunk module (TM).

Functional description

The NT2X84BA receives and transmits voice frequency (VF) signals between
the PSTN and the TM. The card filters the signals to limit the bandwidths. The
card uses relays to provide testing and supervisory functions.

Functional blocks
The digital section of the card consists of the following functional blocks:

» two-wire to four-wire terminating set
* analog-to-digital (A-D) gain adjust circuit
» 50-Hz filter
* A-D filter
* sampling gate
» card type ID circuit
» digital-to-analog (D-A) filter
* D-A gain adjust circuit
» complex balance network
* two trunk logic circuits (TLC)
* relays
Two-wire to four-wire terminating set
In the transmit direction, the two-wire to four-wire terminating set receives a
VF signal from the PSTN. The set converts the signal from the two-wire mode

to the four-wire mode. In the receive direction, the terminating set connects the
signal to the two-wire path.

A-D gain adjust circuit
In the transmit direction, the A-D gain adjust circuit receives the direction
signal from the two-wire to four-wire terminating set. The circuit uses
miniature switches to adjust the signal level.
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NT2X84BA (continued)

50-Hz filter
The 50-Hz filter works in the transmit direction to attenuate 50-Hz main S
frequency interference.

A-D filter
In the transmit direction, the A-D filter receives a VF signal from the 50-Hz
filter. The A-D filter limits the signal bandwidth to a 300-Hz to 3400-Hz range,
and amplifies the signal.

Sampling gate
The sampling gate uses an 8-kHz sampling rate to produce PAM samples for
transmission to the TM with a transmit PAM (XPAM) bus. The gate receives
PAM samples of the signal from the TM through the receive PAM (RPAM)
bus. The gate reconstructs the signal to an analog format.

Card type ID circuit
The card type ID circuit uses a voltage signal that the TLC sends to identify
the card type. The circuit transmits this information to the TM.

D-A filter
In the receive direction, the D-A filter receives a VF signal from the sampling
gate. The D-A filter blocks frequencies above 3400 Hz, and amplifies the
signal.

D-A gain adjust circuit
In the receive direction, the D-A gain adjust circuit receives the signal from the
D-A filter. The circuit uses miniature switches to adjust the level.

Complex balance network
The complex balance network provides balance impedance to match the
BT-specified cable impedance.

TLC
The two TLCs function as communication buffers between the VF signaling
and supervisory circuits and the TM. The TLCs generate sampling pulses for
the sampling gate and control the voltage that identifies the type of card to the
TM.

The TLC-0 receives signals from the detector circuits in the analog section of
the card. The TLC-0 transmits the data to the TM. The TLC-0 controls the scan
points AO to A7. The TLC-1 controls the signal distribution points AO to A7.
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NT2X84BA (continued)

Relays

Eleven relays perform testing and supervisory functions. The following table
lists the relays and operated and released functions.

Relay operation

Relay Operated Released

K1 Disconnects outside cable facility and Normal operation
connects self-test loop

K2 Establishes a trunk is ready for incoming  Normal operation
or outgoing calls

K3 Disconnects hold loop and polarity Hold loop and polarity
detector detector connect
K4 Establishes a pulsing loop toward PSTN  Normal operation

and operates before relays K5 and K9.
Does not release until the relays release

K5 Establishes a holding circuit during Normal operation
pulsing
K6 Outpulses digits dialed toward the Normal operation

accessed PBX lines

K7 Reverses trunk A-wire and B-wire to Normal operation
verify that the polarity detector functions
correctly

K8 Isolates ringing generator from Normal operation

transmission path. Establishes test
operate conditions

K9 Establishes a holding circuit during Normal operation
pulsing
K10 Disconnects resistors R10 and R12 Resistors connect

during the self-test

K11 Detects PSTN idle conditions on the Normal operation
trunk A-wire and B-wire

The following figure displays the relationship between the functional blocks.
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NT2X84BA (continued)

NT2X84BA digital section functional blocks (part 1 of 2)
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NT2X84BA (continued)

The analog section of the card consists of the following functional blocks:
* A-idle detector

* polarity detector

* A-leg earth detector

* B-idle detector

» self-test loop

* ringing generator

* A-leg battery detector

A-idle detector

The A-idle detector monitors the trunk A wire to detect an idle condition at the
PSTN end of the trunk.

Polarity detector

The polarity detector monitors the trunk A wire and B wire to detect battery
reversal when the detector establishes an incoming call.

A-leg earth detector

The A-leg earth detector monitors the trunk A wire for an earth connection that
the PSTN sends. The PSTN indicates a valid acknowledgment of a seizure by
a call that originates from the PBX.

B-idle detector

The B-idle detector monitors the trunk B wire to detect an idle condition at the
PSTN end of the trunk.

Self-test loop

The self-test loop checks the signaling, supervisory, and voice circuits in the
trunk.

Ringing generator

The ringing generator monitors the trunk B wire to detect a ringing signal of
an incoming call from the PSTN.

A-leg battery detector

The A-leg battery detector prevents a seizure of the trunk by an outgoing call
from the PBX to happen at the same time. The detector monitors the trunk A
wire to detect a battery condition that the PSTN applies during ringing.

The following figure displays the relationship between the functional blocks.
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NT2X84BA (continued)

NT2X84BA analog section functional blocks (part 2 of 2)
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NT2X84BA (continued)

Technical data
The following table lists the signaling characteristics of the card.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.5V to -55.8 V

Normal talk battery range (float charge) -49Vto-53.5V

Maximum talk battery discharge (no -42.7V

charge)

Maximum talk battery charge -55.9V

(equalizing)

Minimum insulation resistance 50 k Q

Ground potential +10.V

Supervision and pulsing 1500 Q external looped resistance

Transmission specifications
The following table lists the transmission characteristics of the card.

Transmission characteristics (Sheet 1 of 2)

Characteristic Value

Impedance 600 Q

Minimum receive level with level -9 dBm nominal for digital test
adjustment switches set to OUT sequence (DTS) input at A and B wires

of the circuit card

Maximum transmit level with level +6 dBm nominal for DTS output at A
adjustment switches set to OUT and B wires of the circuit card
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NT2X84BA (end)

Transmission characteristics (Sheet 2 of 2)

Characteristic Value

Receive level range +6 to -9 dBm for DTS input depending
on the return loss achieved on a
particular transmission facility

Adjustments are switch-selected in 0.25
dB increments

Transmit level range -9 to +6 dBm for DTS output depending
on the return loss achieved on a
particular transmission facility

Adjustments are switch-selected in 0.25
dB increments

Physical dimensions
The physical dimensions of the NT2X84BA are:

* height: 353 mm (13.9 in.)
* depth: 280 mm (10.9 in.)
e width: 28 mm (1.1 in.)

Power requirements

DANGER

Damage to equipment or loss of service

For use on telephone wiring that a Nortel Networks
protector, catalog number 303M-12AIKE protects, with a
26 AWG copper wire with thermoplastic insulation. The
maximum fusing wire for use in series with the protector is
26 AWG.

The NT2X84BA consumes 700 mW of power and converts voltages of +12 V
+0.3V, -15 V15V, and +24 V nominal (+22.8 to +27).
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NT2X85AA

Product description

The NT2X85AA provides an incoming, outgoing, or two-way voice and
signaling interface. The NT2X85AA provides this interface between a trunk
module (TM) and a type-3 switchboard in a remote building. The card makes
the switchboard operator able to control subscriber recall and release
sequences and to perform coin control operations.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X85AA exchanges control messages with the TM, and transmits
near-end signaling to the far-end. The card receives far-end signaling, and
processes voice frequency (VF) information. The card receives the VF
information, and converts the information to pulse amplitude modulation
(PAM) signals. The card sends the information to the TM for additional
processing. The card receives the PAM signals from the TM, and converts the
PAM signals to VF signals. The card sends the signals over the T and R leads.

Functional blocks
The NT2X85AA contains the following functional blocks:

» trunk logic circuit (TLC)

* sampling gate

* analog-digital (A-D) low-pass filter
» digital-analog (D-A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

* limiters (two)

» two-wire to four-wire terminating set
* balance network

* loop detector

* negative supervision detector

* positive supervision detector

* positive coin detector

* negative coin detector
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NT2X85AA (continued)

* relays (four)
» card type identifier
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NT2X85AA (continued)

NT2X85AA functional blocks

XPAM
bus 60-Hz
AD | Filter and
] i OW'% Receive- imi
S pass filter]~ | pad M@ T
K1
Card sampling E'lfg'in ———| Two-wire to
<H type <& alance four-wire
ID gate network  ———| terminating KL R
set
D-A low Transmit o
}7 #passfilter%pad % Limiter >
RPAM - -48 V
T A
bus B
Loop
detector g
) —a
K3 ( K3
o—| Negative
} super- }
o | Vvisory o
K3 [ “detecror K3 K1
Positive
Control TLC supervi- K1
data signals s—| sory de- | o
tector
< Negative
coin de-
>— teCtOI’ —eo L 4
1 K2 |
Positive K2
coin de-
| tector o
J7 Low  High 1 (
W' K3 K3
Relays S IS
K4
b 3
-48 V +24 V

297-8991-805 Standard 09.01 March 2001




NT2Xnnaa (continued) 1-233

NT2X85AA (continued)

TLC
The TLC handles communication between the card and the TM. The TLC is a
communication buffer between the TM and the card. The TLC generates
sampling pulses for the sampling gate.

Sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The gate sends the signals over the transmit-PAM
(XPAM) bus for additional processing. In the transmit direction, the gate
converts PAM information received from the receive-PAM (RPAM) bus back
to VF signals. The gate sends the signals over the T and R leads.

A-D low pass filter
The A-D filter accepts VF signals from the receive pads, and filters the signal
to limit the bandwidth. The filter passes the signal to the sampling gate. The
filter amplifies the signal.

D-A low pass filter
The D-A filter accepts VF signals from the sampling gate and filters the signal
to limit the bandwidth. The filter passes the signal to the transmit pads. The
filter amplifies the signal.

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment in 0.25
dB increments to the level of the VF signal. The pad provides the adjustment
before the adjustment converts to digital form and the card processes the
adjustment. The adjustments occur when combinations of miniature switches
are set at the correct level.

The following table displays the receive level adjustments.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25
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NT2X85AA (continued)

Transmit level adjustment pad

The transmit level pad provides a maximum 15.75 dB of adjustment in
0.25-dB increments to the level of the VF signal sent over the trunk. The
adjustments occur when combinations of miniature switches are set at the
correct level.

The following table displays the transmit level adjustments.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25
Limiters

Two limiters are provided to prevent a received or transmitted signal from
overloading the circuit. One limiter each is provided in the receive direction
and the transmit direction.

Two-wire to four-wire terminating set

The terminating set converts the internal four-wire circuit to a two-wire circuit
for connection to a two-wire analog transmission facility.

Balance network
A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6QQ-nonloaded facility. The compromise network
provides 602 of resistance and 2.18- of capacitance.

The balance network plug-in options include NT2X80AA, NT2X77AA, and
NT2X77AC. The NT2X80AA option is for H88 loaded cable. The

NT2X77AA is for compromise network, network build-out capacitance, and
network build-out resistance. The NT2X77AA is for compromise network and
network build-out capacitance. The loaded and nonloaded cables can be 19,
22, 24, or 26 gauge. The nonloaded cable can be a maximum of 2700 m (9000
ft) in length.
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NT2X85AA (continued)

Relays
Four relays are provided for testing and near-end signaling. The following
table displays the designator and purpose for each relay.

Relay operation

Relay Operated Released

K1 Isolates the trunk circuit from the external ~ Normal operation
transmission facilities and loops the
transmission and signaling paths. These
actions allow the circuit to be tested
internally

K2, K3 Indicates to the far end that the trunk Signals far end that the
circuit is seized. Reverse battery applied near-end trunk is not
to T and R leads, operates trunk lamp on  seized
distant switchboard. The K3 connects
loop detector to circuit.

When relay K1 operated, simulates
seizing of the trunk circuit

K4 Applies low resistance to T and R leads.  Applies high resistance to
indicates to far end that near-end T and R leads, which
subscriber is offhook indicates to far end that
When relay K1 operates, simulates near-end subscriber is

onhook

subscriber offhook condition
When relay K1 operates,
simulates subscriber
onhook condition

Card type identifier
The card type identifier provides the TM with an identification code for
inventory purposes. The identifier checks that the card is plugged into the TM
card slot.

Loop detector
When the near-end subscriber seizes the trunk circuit, the loop detector
connects to the signaling path by relay K3. The detector connects to the
signaling path to detect an answer by the far-end operator. When the loop
detector senses the completion of the loop (operator answer), relay K3
releases. The loop detector is removed from the circuit. When the loop detector
is removed, the negative and positive supervision detectors and the negative
and positive coin detectors connect.
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NT2X85AA (continued)

Negative supervision detector

The negative supervision detector monitors the signaling path after the loop
detector is switched out of the circuit. The detector senses the presence of the
far-end operator answer signal and passes the information to the TM through
the TLC.

Positive supervision detector

The positive supervision detector monitors the signaling path for the presence
of a far-end operator recall (re-ring) signal. The detector passes the
information to the TM through the TLC.

Positive coin detector

The negative coin detector monitors the signaling path for the presence of a
coin collect (CC) signal. The detector passes the information to the TM
through the TLC.

Negative coin detector

The negative coin detector monitors the signaling path for the presence of a
coinreturn (CR) signal. The detector passes the information to the TM through
the TLC.

Technical data
The card provides an impedance of 9D0

The minimum receive level for the circuit is -9 dBm for digital test sequence
(DTS) output, with a range of -9 to +6 dBm. The maximum transmit level is
+6 dBm for DTS output, with a range of +6 dBm to -9 dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristics (Sheet 1 of 2)

Characteristic Value

Talk battery voltage -42.75V to -55.8 V
Normal talk battery range (float charge) -49Vto -53.5V
Maximum talk battery discharge -42.75V

Maximum talk battery charge (equalizing) -55.8 Vv

Minimum insulation resistance 30k Q

Ground potential 10V
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NT2X85AA (end)

Signaling characteristics (Sheet 2 of 2)

Characteristic Value
Supervision range 4500 Q
Coin control range 3500 Q

Physical dimensions
The dimensions for the NT2X85AA circuit card are:

* height: 353 mm (13.9 in.)
* depth: 254 mm (10 in.)
e width: 29 mm (1.125 in.)

Power requirements

DANGER

Damage to equipment or loss of service

For use on telephone wiring that a Nortel Networks
protector, catalog number 303M-12AIKE, protects, with
26-AWG copper wire with thermoplastic insulation. The
maximum fusing wire for use in series with the protector is
26 AWG.

DD

Power use is normally 500 mW. The card provides the following converted

voltages:
e +12V10.3V
e -15V+05V

e +22.8Vto +27 V (24 V nominal)
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NT2X86AA

Product description

The NT2X86AA provides an incoming, outgoing, or two-way voice and
signaling interface. The interface is between a trunk module (TM) and a type-3
switchboard in a distant building. The card can process incoming calls from
the distant switchboard operator. The card can process these calls with or
without start dial indications, subscriber recall and release functions, and coin
control operations.

Location

The card occupies one card position in a four-wire or an eight-wire trunk
module (TM).

Functional description

The NT2X86AA exchanges control messages with the TM, transmits near-end
signaling to the far end, and receives far-end signaling. The card also processes
voice frequency (VF) information. The NT2X86AA receives VF information,
and converts the information to pulse amplitude modulation (PAM) signals.
This card sends the information to the TM for additional processing. The card
receives the PAM signals from the TM. These signals convert to VF signals
and the card sends the signals over the T and R leads.

Functional blocks

The NT2X86AA contains the following functional blocks:
» trunk logic circuit (TLC)

* sampling gate

* analog-digital (A-D) low-pass filter

» digital-analog (D-A) low-pass filter

* receive level adjustment pad

» transmit level adjustment pad

e limiters (two)

» two-wire to four-wire terminating set
* balance network

* loop detector

* ring detector

» coin collect detector

» coin return detector
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* relays (four)
» card type identifier
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NT2X86AA (continued)

NT2X86AA functional blocks
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NT2X86AA (continued)

TLC
The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card. The TLC
generates sampling pulses for the sampling gate.

Sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit-PAM (XPAM) bus for additional processing. In the transmit
direction, the gate converts PAM information from the receive-PAM (RPAM)
bus back to VF signals. The gate sends the signals over the T and R leads.

A-D low-pass filter
The A-D filter accepts VF signals from the receive pads, and filters the signal
to limit the bandwidth. The A-D filter passes the signal to the sampling gate.
The filter also amplifies the signal.

D-A low-pass filter
The D-Afilter accepts VF signals from the sampling gate, and filters the signal
to limit the bandwidth. The D-A filter passes the signal to the transmit pads.
The filter also amplifies the signal.

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment in
0.25-dB increments to the level of the VF signal. The receive level pad
provides this adjustment before the signal converts to digital form and the card
processes the signal. The adjustments occur when groups of small switches are
set at the correct level.

The receive level adjustments appear in the following table.

Receive level adjustments (Sheet 1 of 2)

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
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NT2X86AA (continued)

Receive level adjustments (Sheet 2 of 2)

Switch position Adjustment (dB)

S2, position 1 0.25

Transmit level adjustment pad

The transmit level pad provides a maximum of 15.75 dB of adjustment (in
0.25-dB increments) to the level of the VF signal sent over the trunk. The
adjustments occur when groups of small switches are set at the correct level.

The transmit level adjustments appear in the following table.

Transmit level adjustments

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
S4, position 2 0.50
S4, position 1 0.25

Limiters

Two limiters are available. These limiters do not allow a received or
transmitted signal to overload the circuit. One limiter is provided in the receive
direction. Another limiter is provided in the transmit direction.

Two-wire to four-wire terminating set

The terminating set converts the internal four-wire circuit to a two-wire circuit
for connection to a two-wire analog transmission facility.

Balance network
A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6AQ nonloaded facility. The compromise network
provides 6002 of resistance and 2.18- of capacitance.

The balance network plug-in options include NT2X80AA, NT2X77AA, and
NT2X77AC. The NT2X80AA is for H88 loaded cable. The NT2X77AA s for
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NT2X86AA (continued)

change network, network build-out capacitance, and network build-out
resistance. The NT2X80AA is for compromise network and network build-out
capacitance. The loaded and nonloaded cables can be 19, 22, 24, or 26 gauge.
The nonloaded cable can be a maximum of 2700m (9000 ft.) in length.

Loop detector
The loop detector senses far-end loop seizure (distant operator that plugs into
the switchboard) and dial pulsing over the T and R leads. The card passes the
information from the detector to the TM through the TLC. The TM sends a
signal to operate relay K4, which sends a reverse battery signal to the
switchboard. The reverse battery lights the supervisory lamp of the operator as
a start dial signal.

When the subscriber answers, the TM releases K4. This action sends an
offhook signal to the switchboard and extinguishes the supervisory lamp.
When the line of the subscriber returns to an onhook state, the TM operates K4
again. This action lights the supervisory lamp as a disconnect signal. When the
operator unplugs, the loop detector senses the absence of a loop. The TM
releases K4.

Ring detector
The ring detector senses far-end operator simplex (SX) ringing over the T and
R leads. Place +130 V on the T and R leads to signal far-end SX ringing. The
card passes information from the detector to the TM through the TLC.

Coin collect detector
The coin collect detector senses far-end coin collect (CC) signals over the CC
lead. The card passes information from the detector to the TM through the
TLC.

Coin return detector
The coin return detector senses far-end coin return (CR) signals over the CC
lead. The card passes information from the detector to the TM through the
TLC.
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Relays
Four relays are available for testing and near-end signaling. The designator and
purpose for each relay appear in the following table.

Relay operation

Relay Operated Released

K1 Isolates the trunk circuit from the Normal operation
external transmission facilities and
loops the transmission and signaling
paths. This action allows the system to
test the circuit internally

K2 Applies +24 V to the T and R leads. Normal operation
Used during testing with relay K1
operated.

K3 Connects low resistance path to CC Connects high resistance
lead for near-end coin signaling path to CC for near-end

coin signaling

K4 Connects reverse battery to T and R Removes reverse battery
leads for near-end signaling. Lights from T and R leads. Distant
distant switchboard supervisory lamp,  switchboard recognizes
to indicate dial start (first operation) or  removal of reverse battery
disconnect (second operation). as offhook signal and

extinguishes supervisory
lamp.

Card type identifier
The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the card is connected
into the TM card slot.

Technical data
The card provides an impedance of 9D0

The minimum receive level for the circuit is -9 dBm for digital test sequence
(DTS) output, with a range of -9 to +6 dBm. The maximum transmit level is
+6 dBm for DTS output, with a range of +6 to -9 dBm.
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The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75V to -55.8 V
Normal talk battery range (float charge) -49 V to -53.50 V
Maximum talk battery discharge -42.75V

Maximum talk battery charge -55.8V
(equalizing)

Minimum insulation resistance 30 kQ

Ground potential 10V

Supervision range 4500 Q

Coin control range 3500 Q

Physical dimensions
The dimensions for the NT2X86AA circuit card are:

* height: 353 mm (13.9 in.)
* depth: 267 mm (10.5 in.)
e width: 29 mm (1.125 in.)
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Power requirements

DANGER

Damage to equipment or loss of service

For use on telephone wiring that a Nortel Networks
protector protects, catalog number 303M-12AIKE, along
with a 26-AWG copper wire with thermoplastic insulation
The maximum fusing wire for use in series with the
protector is 26 AWG.

Power use is normally 500 mW. The card provides the following converted

voltages:
e +12V+03V
e -15V+05V

e +22.8Vto +27 V (24 V nominal)
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NT2X88AA

Product description

The NT2X88AA provides an incoming, outgoing, or two-way voice and
signaling interface. The interface is between a trunk module (TM) and a
four-wire interoffice, tandem, toll-connecting, or secondary intertoll trunk.

Each card contains two trunk circuits.

Location
The card occupies one card position in an eight-wire TM.

Functional description

The NT2X88AA exchanges control messages with the TM, transmits near-end
signaling to the far-end, and receives far-end signaling. The card processes
voice frequency (VF) information. The card receives VF information, and
converts the information to pulse amplitude modulation (PAM) signals. The
card sends the information to the TM for additional processing. The card
receives the PAM signals from the TM. These signals convert to VF signals.
The card sends these signals over the T and R leads.

Functional blocks
Each circuit in the NT2X88AA contains the following functional blocks:

» trunk logic circuit (TLC)

* sampling gate

* analog-digital (A-D) low-pass filter
» digital-analog (D-A) low-pass filter
* 60-Hz high-pass filter

* receive level adjustment pad

* transmit level adjustment pad

» E detector

* relays (two)

» card type identifier

The following figure describes the relationship between functional blocks in
trunk circuit 1. Trunk circuit O operation is the same.
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NT2X88AA (continued)

NT2X88AA functional blocks

K1, K2, E-Detector
TLCO0 p— [ —ckT-0
< —— VF
XPAM i S1 S2
bus 1/2[3/|1/2|3
] 60-Hz
1 A-D Filter and -
low < Receive- < Limiter (< K1 T1
pass pad
filter
Four-wire
Card . e
Sampling terminating-
< type H
ate set K1
ID J - R1
K1,
‘ T
D-A Transmit .
— ow 1 pad > Limiter > K1,
pace "
ilter
bus 1/2/3/|1|2|3
S3 S4
Control TLCA K2 E- De- EA
data signals . > M tector ] . EB
! K1 Kl\
—>>- MA
—>1 T %KZ Kl‘
‘ \ > MA
V
+V

297-8991-805 Standard 09.01 March 2001




NT2Xnnaa (continued) 1-249

NT2X88AA (continued)

TLC
The TLC handles communication between the card and the TM. The TLC
serves as a communication buffer between the TM and the card, and generates
sampling pulses for the sampling gate.

Sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The sampling gate sends the signals over the
transmit-PAM (XPAM) bus for further processing. In the transmit direction,
the gate converts PAM information from the receive-PAM (RPAM) bus back
to VF signals. The gate sends the signals over the T and R leads.

A-D low-pass filter
The A-D filter accepts VF signals from the receive pads, and filters the signal
to limit the bandwidth. The A-D filter passes the signal to the sampling gate.
The filter also amplifies the signal.

D-A low-pass filter
The D-Afilter accepts VF signals from the sampling gate, and filters the signal
to limit the bandwidth. The D-A filter passes the signal to the transmit pads.
The filter also amplifies the signal.

60-Hz high-pass filter
The 60-Hz filter removes every part of the signal below 60 Hz. This action does
not allow line noise to enter the receive path.

Receive level adjustment pad
The receive level adjustment pad provides adjustments in 0.25 dB steps. The
adjustments consist of fixed pads which connect in groups by small switches.
The pads connect in this method to obtain the required amount of gain or loss.

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



1-250 NT2Xnnaa (continued)

NT2X88AA (continued)

The switch settings for desired levels of adjustment appear in the following

table.
Direction CKT Switch Degment dB (Nominal)
Receive 0/1 S1.0/1 3 8
2 4
1 2
S2.0/1 3 1
2 0.5
1 0.25

Transmit level adjustment pad
The transmit level adjustment pad provides adjustments in 0.25 dB steps. The
adjustments consist of fixed pads which connect in groups by small switches.
The pads connect in this method to obtain the required amount of gain or loss.
The switch settings for desired levels of adjustment appear in the following

table.
Direction CKT Switch Segment db (Nominal)
Transmit 0/1 S3.0/1 3
2 4
1 2
S4.0/1 3 1
2 0.5
1 0.25
E detector

The E detector senses the conditions present on the E lead. The E detector
transmits the information through the TLC to the TM. The E-lead conditions
represent far-end signaling.

Four-wire terminating set
The four-wire terminating circuit provides an interface. The interface is
between the 600 ohms transmission and signaling facility and the internal 400
ohms trunk circuit components.
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Relays

Two relays are provided for testing and M-lead (near-end) signaling. The
following table describes the designator and purpose for each relay.

Relay operation

Relay Operated Released

K1 Isolates the trunk circuit from the external Normal operation
transmission facilities and loops the
transmission and signaling paths. This action
allows the system to test the circuit internally

K2 -48 V placed on M lead

M lead grounded

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The card type identifier checks that the card is connected

in to the TM card slot.
Signaling
Pin numbers
The pin numbers for the NT2X88AA appear in the following figure.
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NT2X88AA (continued)

NT2X88AA pin numbers

1A

2A

3A

4A

5A

6A

A

8A

9A

10A
11A
12A
13A
14A
15A
16A
17A
18A
19A
20A
21A
22A
23A
24A
25A
26A
27A
28A
29A
30A
31A
32A
33A
34A
35A
36A
37A
38A
39A
40A

1B

2B

3B

4B

5B

6B

7B

8B

9B

10B
11B
12B
13B
14B
15B
16B
17B
18B
19B
20B
21B
22B
23B
24B
25B
26B
27B
28B
29B
30B
31B
32B
33B
34B
35B
36B
37B
38B
39B
40B

A B
GND

T.0

R.O0

T.1

R.1

EA

EB

MA

MB

MB

MA

EB

EA

R.1

T.1

R.0

T.0

+24V +24V
+24V +24V
FLT-GND  FLT-GND
FLT-GND  FLT-GND
-48 VFLT -48 VFLT
-48 VFLT -48 VFLT

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
72A 72B
73A 73B
T4A 74B
75A 75B
76A 76B
T7A 77B
78A 78B
79A 79B
80A 80B

A

GND
GND
GND
RPAM-P
RPAM-N
GND

XPAM-N

XPAM-P
GND

TE.O
TYP
RDAT
BUS/CLK

XDAT

-15 Vv

+12V

GND

GND
GND
GND

GND

GND

TE1
TYN

ANUL

-15 Vv

+12V

GND
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NT2X88AA (continued)

Technical data

Each circuit on the card provides an impedance of@0Dhe receive level and
transmit level for the circuits is -3 dBm for digital test sequence (DTS) output.

The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic

Value

Talk battery voltage
Normal talk battery range (float charge)
Maximum talk battery discharge

Maximum talk battery charge
(equalizing)

Minimum insulation resistance
Ground potential

Maximum external E-lead resistance
Minimum external M-lead resistance

Minimum M-lead DP transmission
resistance

M-lead MF pulsing range

-42.75V to -55.80 V
-49.00 V to -53.50 V
-42.75V

-55.80 V

30k Q

10V

500 Q

Limited by the connecting circuit.
Limited by supervision range.

Limited by voice band transmission
characteristics

Physical dimensions

The dimensions for the NT2X88AA circuit card are:

* height: 353 mm (13.9in.)
e depth: 267 mm (10.5in.)
e width: 29 mm (1.125in.)
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NT2X88AA (end)

Power requirements

DANGER

Damage to equipment or loss of service
For use only on telephone wiring that a Nortel Networks
protector protects, catalog number 303M-12AIKE, along
with a 26-AWG copper wire with thermoplastic insulation
The maximum fusing wire for use in series with the
protector is 26 AWG.

The card provides the following converted voltages:
e +12V+0.3V

« -15V105V

e +22.8Vto+27V (24 V nominal)

Power use is normally 500 mW.
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NT2X90

Product description

The incoming/outgoing (IC/OG) test trunk circuit card provides an interface.
The interface is between a trunk module (TM) or remote maintenance module
(RMM) of the DMS-100 Family of digital switching systems and many types
of test facilities. These facilities include 14 local test desks (LTD), 3 local test
cabinets (LTC), Centralized Automated Loop Reporting System (CALRS) test
desk, and mechanized loop tester (MLT).

This card enables maintenance personnel to access subscriber lines at host or
remote sites through the metallic test access (MTA) network. The test trunk
card is also used to process incoming operator verification calls.

The NT2X90 is available in three versions. Alphabetic suffixes to the product
engineering code (PEC) of the card distinguish these versions. The three
versions are NT2X90AB, NT2X90AC, and NT2X90AD. The NT2X90AD
version includes the NT2X90AC capabilities. These capabilities can be used
to test remote carrier lines that are part of the DMS-100.

The primary features of the NT2X90 card are:

e 900-ohm impedance

* Dbuilt-in, 2-wire-to-4-wire terminating set

* loop supervision

» sleeve lead supervision

* high-impedance monitor amplifier

* reverse battery seizure signaling

» receives dial pulse (DP) or multifrequency (MF)

* outpulses DP

» card-type identification to trunk module (TM)

» line identification (tip or ring party)

* dual-tone multifrequency (DTMF) testing

* manual setting for transmit and receive pad range from 0.0 dB to 15.75 dB
selected in 0.25 dB steps

* manual selection of loop detector sensitivity

» talk with or without battery

» balance network plug-in option

» on-hook dc signature (NT2X90AD version only)
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NT2X90 (continued)

* bypass initiate signal detector (NT2X90AD version only)
* ring ground signal detector (NT2X90AD version only)

Location

Each test trunk card accommodates one trunk circuit and can connect to an
8-wire TM or RMM.

Functional description

The following section describes the NT2X90 in terms of VF signal paths as
well as signaling and supervisory circuits.

VF signal paths

The circuit incorporates a 2-wire to 4-wire terminating set. This set provides
an interface between the 2-wire facility and the 4-wire trunk circuits.

The NT2X90 card passes incoming VF signal on the tip/ring (T/R) leads
through the 2-wire to 4-wire terminating set. Terminating set balancing is
available as a plug-in option. The card routes the signal through the limiter to
the receive level adjustment pad. The card also routes the signal to the
analog/digital (A/D) low pass filter. This filter limits the bandwidth and
amplifies the signal. The sampling gate samples the signal at an 8-kHz rate.
The pulse amplitude modulated (PAM) bus samples that result are applied to a
common transmit PAM (XPAM) bus. The samples are applied to the XPAM
bus for the encoder in the TM or RMM to process.

In the transmit direction of the 4-wire circuit, PAM samples from the decoder
in the TM or RMM are applied to a common receive PAM (RPAM) bus. The
PAM samples are applied to an RPAM bus. The digital-to-analog (D/A)
low-pass filter samples and reconstructs the original VF signal. This filter also
provides signal amplification. The card passes the VF signal to the T/R leads
through the transmit level adjustment pad, limiter, and 4- to 2-wire terminating
set.

Level adjustments are available in the two directions in 0.25 dB steps. The
adjustments consist of fixed pads. These pads connect in groups of small
multisection switches (S1, S2, S3, and S4) to obtain the required amount of
loss. Refer to the table on page 7 for level adjustment switch settings.

Signaling and supervisory circuits
The trunk logic circuit establishes communications between the TM or RMM
and VF, signaling, and supervisory circuits. The TLC serves as a
communication buffer between the TM or RMM and the trunk circuit. The
TLC also generates the sampling pulses for the sampling gate. Control of the
TLC provides card-type identification voltage to the TM or RMM.
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NT2X90 (continued)

The loop detector detects far-end signaling and sends a signal to the TLC.
Small switch (S5) selects the loop detector sensitivity for short-loop (S5 on
S/LP) or long loop (S5 on L/LP) operation. System software responds through
the TM or RMM and TLC, operates sleeve (S) relay (K8). The K8 connects
four current detectors to the sleeve lead.

The sleeve lead detectors provide four different states to the TLC. These states
include negative high current (NHC), negative low current (NLC), positive
high current (PHC), and positive low current (PLC).

The current detector circuits on the sleeve lead are used in different groups to
sense signaling information through the S lead. This information includes dial

and key pulse completion and line identification. The current detector outputs
appear at the TLC. The TLC forwards the results to the TM or RMM.

Activate relays (K1-K12) in the correct group and sequence to establish
near-end signaling. This action allows the tester to perform routine or
maintenance test procedures, or routine and maintenance test procedures.

A high impedance amplifier circuit connects across TT and TR leads when
monitor relay (K4) operates for monitor applications, like DTMF testing.

A test circuit designed to check the signaling, supervisory and VF circuits is
provided. The test relays (K9 and K10) operates through TLC to isolate the
trunk circuit from the external transmission facility. The test relays also
provide looparound connections between the receive and transmit paths. These
connections allow the system to test the card internally. Activate relays
(K1-K12) in the correct group and sequence to allow the system to test the card
internally.

Test trunk card relays, SD points, and SC points
This section describes the function of the 12 relays, and the signal distribution
(SD) points that activate these relays. This section also describes the the five
scan (SC) points used in the NT2X90AD test trunk card.
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NT2X90 (continued)

NT2X90AD test trunk card relays
A description of each of the 12 relays (K1-K12) appears in the following table.

Test trunk card relay descriptions (Sheet 1 of 2)

Relay Description

K1 If switches SW8 and SW9 of the test trunk are set to ON, this relay
enables the on-hook dc signature (5.2 k delta that connects
between the tip/ring of the test trunk). This signature indicates that
the subscriber line to be tested is on an integrated carrier system.
If switches SW8 and SW9 are set to OFF, relay K1 provides the
intercept identification sequence used for CALRS. If switch SW8
is set to ON and switch SW9 to OFF, 402 ohms are applied
between T/R of the test trunk. The ohms are applied as required
for line test position (LTP) testing.

K2 This relay opens the tip of the test trunk. With relays K3 and K12
in operation, pulsing relay K2 provides ground at intervals on the
tip. This pulsing that is not continuous is used when the MTA is not
available.

K3 This relay opens the ring of the test trunk. With relay K2 operated,
pulsing relay K3 provides ground that is not continuous on the
ring. This relay is used during busy and monitor sequences.

K4 This relay connects an amplifier circuit across the TT and TR
leads. This circuit is used for monitor applications, like DTMF
testing.

K5 This relay provides ground to external wire D. The position of a

ground on wire indicates an external receiver to prepare to receive
digits. An external receiver replaces the monitor amplifier for
DTMF testing.

K6 This relay connects the T/R of the test trunk to the TT and TR
leads in that order. This condition provides part of the metallic test
path from test equipment to a subscriber loop. The test equipment
includes a test desk or MLT.

K7 This relay connects the TT and TR leads to the metallic test pair.
This condition provides part of the metallic test path from test
equipment to a subscriber loop. The test equipment includes a test
desk or MLT.

K8 This relay provides a sleeve-to-ground connection that indicates
that the test trunk was seized.
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NT2X90 (continued)

Test trunk card relay descriptions (Sheet 2 of 2)

Relay Description

K9, K10 Relays K9 and K10 isolate the test trunk card from external
connections. These relays provide loop-around connections
between the receive and transmit paths in the card. This condition
allows the system to test internal signaling, supervisory, and VF
circuits in the card.

K11 This relay provides a 35.7 k intercept delta between the T/R of the
test trunk. This delta indicates that the line is not available for
testing.

K12 This relay provides a reverse battery signal on the T/R loop that

indicates the DMS switch is ready to receive digits. Relay K12, in
operation with relay K3, puts ground on the tip and does not put
the battery on the ring. Ground on the tip indicates to the test
facility that the metallic path for testing is set up. The tip and ring
of the subscriber connects to the metallic test pair.

Before ground is placed on tip, the test facility removes a 116 V
potential from the tip. The test facility uses the 116 V potential (the
bypass initiate signal) to request a metallic test path to the
subscriber loop. Battery detector 2 senses this voltage. Relays 2
and 3 are activated to remove this signal. Battery detector 2
detects this removal, which allows the test sequence to proceed.

NT2X90AD SD points
The association between SD points in the test trunk and the relays the points
operate appears in the following table.

Test trunk SD point-relay associations (Sheet 1 of 2)

SD point Relay activated
A0 (TLC 1) K9 and K10
Al (TLC 1) K8

A2 (TLC 1) K7

A3 (TLC 1) K4

A4 (TLC 1) K11

A5 (TLC 1) K6

A6 (TLC 1) K5
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NT2X90 (continued)

Test trunk SD point-relay associations (Sheet 2 of 2)

SD point

Relay activated

A7 (TLC 1)
A0 (TLC 2)
Al (TLC 2)

A3 (TLC 2)

K1

K12

K3

K2

NT2X90AD SC points

A description of the five SC points for the NT2X90AD appears in the
following table.

Test trunk card scan points

Scan points

Description

A2

A4

A5

A6

A7

This scan point detects the ring ground detector. This detector is
used during the bypass initiate signal setup. This detector is used
to determine if the subscriber line to be tested is a coin line
(ring-grounded) or a line like a ring-open line.

This scan point detects NLC on the sleeve lead. The NLC is
present when the metallic test path is set up from the test facility
to the subscriber loop after the subscriber dials the digits.

This scan point detects PHC or PLC on the sleeve lead. The NHC
signals the test trunk to disconnect the test setup. The PHC
signals the test trunk to enter the DTMF testing sequence.

This scan point detects PLC on the sleeve lead. This scan point is
not used with the NT2X90AD test trunk card.

This scan point detects current on the T/R of the test trunk. Scan
point 7 connects to the loop detector. Current flows in the T/R loop
when the test facility seizes the test trunk.

Scan point 7 also connects to battery detectors 1 and 2. These
detectors detect the on-hook dc signature of the 116 V potential
on the tip. When the on-hook dc signature is removed, battery
detector 1 is disconnected.
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NT2X90 (continued)

Switches

A description of switches S1-S10 appears in the following table.

Switches SW1-SW10 (Sheet 1 of 2)

Switch

Description

SW1-SwW4

SW5

SW6

SW7

These switches connect attenuation pads in groups to obtain
desired amounts of loss for certain signals. These signals go
through the test trunk toward test facilities in one direction and
toward the MTA network. The subscriber line is in the other
direction. The switches are set according to the distance between
the test facility and the test trunk card.

Switch SW5 selects loop detector sensitivity. The loop detector
detects far-end signaling and signals the TLC in the test trunk.
Short loop (S/LP) or long loop (L/LP) options are available. The
option that you choose depends on the distance between the test
facility and the test trunk card. This switch normally is set to S/LP,
carrier systems that use the NT2X90AD test trunk use the L/LP
option.

Switch SW6 selects an internal (INT) and external (EXT) ground
for the sleeve lead. This switch allows the 2X90 to be referenced
to the internal DMS system ground or to an external test
equipment ground point.

The INT (internal) ground. In this configuration, the NT2X90AD
provides the ground reference. This is the recommendation option
of Nortel Networks. Use this option for carrier systems that use the
2X90 Test Trunk.

The EXT (external) ground. In this configuration, the NT2X90AD
requires that an external ground reference connects to the Test
Trunk. This connection requires a ground conductor to be wired
between the test equipment (MLT2) ground reference and the
NT2X90AD Test Trunk module.

Switch SW7 selects if the T/R that connects to the 2W/4W
terminating set attaches normally or is reversed. Switch SW7
selects so that the tip attaches to where the ring normally attaches
and the opposite. The setting depends on the application. For a
carrier system that uses the NT2X90AD test trunk, the setting
must be NORMAL.

Note: The TR-TSI-000536 specifies that the Maximum Sleeve/Ground Loop
resistance is 1500 ohms.
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Switches SW1-SW10 (Sheet 2 of 2)

Switch

Description

SW8-SW9

SW10

Switches SW8 and SW9 select the impedance between T/R
according to card application. If switch SW8 is set to Y (ON),
operation of relay K1 causes 30 kohms between T/R required for
CALRS line identification. The switch SW9 setting is not used for
CALRS and can be setto LTP or I/C.

If switch SW8 is set to N (OFF) and switch SW9 is setto LTP, 402
ohms are applied between the T/R as required for LTP testing. If
switch SW8is set to N (OFF) and switch SW9 is set to I/C, a delta
of 56.2 ohms is applied. A delta of 56.2 ohms is applied between
the T/R to test lines of an integrated carrier system.

Switch SW10 selects the Sleeve/Ground Loop Detection
sensitivity. The switch allows the 2X90 to compensate for the
distances between the test equipment and the Test Trunk.

The S/LP (short loop). In this configuration, the NT2X90AD
provides a series 1000-ohm resistor on the Test Trunk Sleeve
Lead. This resistor limits the power that the system dissipates on
the Trunk Module, test equipment, or the Trunk Module and the
test equipment. When you select the short loop option, the
maximum Sleeve/Ground Loop resistance is 500 ohms or 250
ohms each lead. The S/LP requires that the EXT (external) ground
conductor resistance between the test equipment and the Test
Trunk Sleeve Lead is not greater than 250 ohmes.

The L/LP (long loop). In this configuration, the NT2X90AD
operates in the maximum Sleeve/Ground Loop resistance of 1500
ohms or 750 ohms for each lead.

Note: The TR-TSI-000536 specifies that the Maximum Sleeve/Ground Loop
resistance is 1500 ohms.
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NT2X90 (continued)

The options for switch selection appear in the following table.

Switches S1-S4 level adjustments

Direction Switch Segment dB (normal)
Receive S1 3 8

2 4

1 2
A/D S2 3 1

2 0.5

1 0.25
Transmit S3 3

2 4

1 2
D/A S4 3 1

2 0.5

1 0.25

Application connections
The application connections appear in the following figure.
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NT2X90 Application connections

DF connections

TO RO TLI RLI Tl RI
Mm ® aOn drRy ) (©)

(This connection
connects to the

same horizontal in LTP o L
the MTA unit with
the associated LTU
cards.
) TEST . 2 * . o .
DESK
FACILITY
(This connection OPERATOR .« o
connects to the VERIFICATION
horizontal of the
MTA unit.)

The functional blocks of the NT2X90 trunk test card appear in the following
figure.
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NT2X90 Test trunk card (Part 3 of 3)
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NT2X90 (continued)

The IC/OG test trunk appears in the following figure.

NT2X90 IC/OG test trunk (Part 1 of 2)
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1-270 NT2Xnnaa (continued)

NT2X90 (continued)

Technical data
The technical data section provides specifications for

* the NT2X90 power requirements
» signaling characteristics

* equipment dimensions

» facility cable characteristics

» transmission specifications

* pulsing range

* environmental conditions

Power requirements
The NT2X90 power requirements appear in the following table.

Power requirements

Requirements Value

Power use (for each idle trunk circuit) 500 mW (normal)

Converted voltages +12 0.3V
-15+0.5V
+22.810 27.0
(24.0 V nominal)

Signaling characteristics
The NT2X90 signaling characteristics appear in the following table.

Signaling characteristics (Sheet 1 of 2)

Characteristics Value

Talk battery -42.75V to -55.8 V
Normal range (float charge) -49.0Vto-535V
Maximum discharge (no charge) -42.75V

Maximum charge (equalizing) -55.8V

Insulation resistance (T and R) 30 ohm (minimum)
Insulation resistance (sleeve lead) 60 ohm (maximum)
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NT2X90 (continued)

Signaling characteristics (Sheet 2 of 2)

Characteristics Value

Ground potential (sleeve lead) 3V

Ground potential (reverse battery) +10V

60-Hz longitudinal induction 40.0 mA

Supervision range 0 to 4500 ohms (maximum external
loop resistance)

Equipment dimensions
The NT2X90 dimensions are 353 mm (9 inches) in height, 29 mm (1.125
inches) in width, and 267 mm (10.5 inches) in depth. The approximate weight
of the NT2X90 is 1.36 kg (3 Ib).

Facility cable characteristics

The facility cable characteristics for non-loaded cable are a maximum of 22.87
m (900 feet) for 19, 22, 24, or 26 ga NL.

Transmission specifications
The NT2X90 transmission specifications appear in the following table.

Transmission specifications (Sheet 1 of 2)

Characteristics Value

Input impedance 900 ohm + 2.15 uF

Maximum transmit level with switches +6 dBm nominal for digital test

S3 and S4 set to OUT sequence (DTS) output. Refer to Note 1

Maximum receive level with switches -9 dBm nominal for DTS input. Refer to

S1 and S2 setto OUT Note 1

Receive level range +6 dBm to -9 dBm for DTS output. Refer
to Note 2

Transmit level range -9 dBm to +6 dBm for DTS output (See
Note 2)

Balance network plug-in options

Note 1: The levels refer to the levels at the T/R of the circuit card.

Note 2: The amount of usable gain depends on the return loss that can be
achieved in a specified transmission facility.
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NT2X90 (continued)

Transmission specifications (Sheet 2 of 2)

Characteristics Value

H88 loaded cable NT2X80AA

Compromise Network + NBOC + NT2X77AA

NBOR

Compromise Network + NBOC NT2X77AC

Note 1: The levels refer to the levels at the T/R of the circuit card.

Note 2: The amount of usable gain depends on the return loss that can be
achieved in a specified transmission facility.

Pulsing range
The NT2X90 pulsing range characteristics appear in the following table.

Pulsing range

Characteristic Value

Dial pulsing (DP) short-loop options 0 to 2000 ohms (maximum external
loop resistance)

DP long loop option 2000 to 4500 ohms (maximum external
loop resistance)

Short loop options (S5) to S/LP

Maximum nonoperate current 7.0 mA

Minimum nonoperate current 13.0 mA

Short loop options (S5) to S/LP
Maximum nonoperate current 2.6 mA

Minimum nonoperate current 7.8 mA
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NT2X90 (end)

Environmental conditions

The NT2X90 performs under limited environmental restrictions. A description
of these restrictions 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. At an ambient temperature ofP@9120.2F), the
expected relative humidity is 30% maximum.
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NT2X90AB

Product description

The incoming/outgoing test trunk circuit card (NT2X90AB) provides an
interface between a trunk module (TM) or remote maintenance module
(RMM) and many types of test facilities. The test facilities include 14 local test
desks (LTD), 3 local test cabinets (LTC), Centralized Automated Loop
Reporting System (CALRS) test desk, and mechanized loop tester (MLT).

The NT2X90AB circuit card enables maintenance personnel to access
subscriber lines through the metallic test access (MTA) network. The
NT2X90AB circuit card is used to process incoming operator verification
calls.

The primary features of the NT2X90AB card are:

Location

900Q impedance

built-in, 2-wire-to-4-wire terminating set
loop supervision

sleeve lead supervision

high-impedance monitor amplifier
reverse battery seizure signaling
receives dial pulse (DP) or multifrequency (MF)
outpulses DP

card-type identification to TM

line identification (tip or ring party)
dual-tone multifrequency (DTMF) testing

manual setting for transmit and receive pad range from 0.0 dB to 15.75 dB
selected in 0.25 dB steps

manual selection of loop detector sensitivity
talk with or without battery
balance network plug-in option

Each test trunk card accommodates one trunk circuit and can connect to an
8-wire TM or RMM.
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NT2X90AB (continued)

Functional description

This section contains the functional description of the NT2X90AB circuit
card.

VF signal paths

The NT2X90AB circuit card incorporates a 2- to 4-wire terminating set. This
terminating set provides an interface between the 2-wire facility and the 4-wire
trunk circuit.

In the receive direction, the NT2X90AB circuit card passes incoming VF
signals on the tip and ring leads through the 2- to 4-wire terminating set.
Terminating set balancing is available as a plug-in option. The NT2X90AC
circuit card routes the signal through the limiter to the receive level adjustment
pad and to the analog/digital (A/D) low pass filter. This A/D filter limits the
bandwidth and amplifies the signal. The sampling gate samples the signal at an
8-kHz rate. The resultant pulse amplitude modulated (PAM) bus samples are
applied to a common transmit PAM (XPAM) bus for the encoder in the TM or
RMM to process.

In the transmit direction of the 4-wire circuit, PAM samples from the decoder
in the TM or RMM are applied to a common receive PAM (RPAM) bus. The
PAM samples are reconstructed to the original VF signal through the
digital-to-analog (D/A) low-pass filter. This D/A filter also provides signal
amplification. The VF signal is passed to the tip and ring leads through the
transmit level adjustment pad, limiter and 4-wire to 2-wire terminating set.

Level adjustments are available in the two directions in 0.25 dB steps. The
adjustments consist of fixed pads. These pads connect in groups of small
multi-section switches; S1, S2, S3 and S4 to obtain the required amount of
loss.

Signaling and supervisory circuits
The trunk logic circuit (TLC) establishes communications between the TM or
RMM and VF signaling and supervisory circuits.The TLC serves as a
communication buffer between the TM or RMM and the trunk circuit. The
TLC generates the sampling pulses for the sampling gate. The TLC provides
card-type identification voltage to the TM or RMM.

Far end signaling is detected by the loop detector which sends a signal to the
TLC. The loop detector sensitivity is selected by a miniature switch (S5). This
miniature switch selects the loop detector sensitivity for short-loop (S5 on
S/LP) or long-loop (S5 on L/LP) operation. System software responds through
the TM or RMM and the TLC, and operates sleeve relay K8. The K8 relay
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NT2X90AB (continued)

connects four current detectors to the sleeve lead. The sleeve lead detectors
provide four different states to the TLC.

The four states are:

* negative high current (NHC)
* negative low current (NLC)
» positive high current (PHC)
» positive low current (PLC)

The current detector circuits on the sleeve lead are used in different groups to
detects signaling information through the sleeve lead. This information
includes dial pulse completion, key pulse completion and line identification.
The current detector outputs appear at the TLC. The TLC forwards the results
to the TM or RMM.

Near-end signaling is established by activating relays K1-K12 in the correct
group and sequence. This action allows operating company personnel to
perform routine or maintenance test procedures.

A high-impedance amplifier circuit connects across tip to tip and tip to ring
leads when relay K4 operates for monitor applications, such as DTMF testing.

A test circuit designed to check the signaling, supervisory and VF circuits is
provided. Test relays K9 and K10 operate through the TLC to isolate the trunk
circuit from the external transmission facility. Relays K9 and K10 also provide
looparound connections between the receive and transmit paths. These
connections allow the Digital Multiplex System (DMS) to test the circuit card
internally, by activating relays K1-K12 in the correct group and sequence.
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NT2X90AB (continued)

Switches
The options for switch selection appear in the next table.

Switches S1-S4 level adjustments

Direction Switch Segment dB (normal)
Receive S1 3

2 4

1 2
A/D S2 3 1

2 0.5

1 0.25
Transmit S3 3

2 4

1
D/A S4 3 1

0.5
1 0.25

Application connections
The NT2X90AB circuit card application connections appear in the next figure.
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NT2X90AB (continued)

NT2X90AB circuit card application connections

DF connections
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The functional blocks of the NT2X90AB trunk test card appear in the next
figure.
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NT2X90AB (continued)

NT2X90AB functional blocks (Part 1 of 3)
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NT2X90AB (continued)

NT2X90AB functional blocks (Part 3 of 3)
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NT2X90AB (continued)

The incoming/outgoing (IC/OG) test trunk appears in the next figure.

NT2X90AB circuit card (Part 1 of 2)
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NT2X90AB (continued)

Technical data
The technical data section provides specifications for

* power requirements

» signaling characteristics

» DP range characteristics

* loop option

* equipment dimensions

» facility cable characteristics

e transmission specifications

* balance plug-in network options
» environmental conditions

Power requirements
The NT2X90AB power requirements appear in the following table.

Power requirements

Requirements Value

Power use (for each idle trunk circuit) 500 mW (normal)

Converted voltages +12 +0.3V
-15+05V
+22.8t0 27.0
(24.0 V nominal)

Signaling characteristics
The NT2X90AB signaling characteristics appear in the following table.

Signaling characteristics (Sheet 1 of 2)

Characteristics Value

Talk battery -42.75V to -55.8 V
Normal range (float charge) -49.0Vto-535V
Maximum discharge (no charge) -42.75V

Maximum charge (equalizing) -55.8V
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NT2X90AB (continued)

Signaling characteristics (Sheet 2 of 2)

Characteristics Value

Insulation resistance (T and R) 30 k Q (minimum)

Insulation resistance (sleeve lead) 60 kQ (maximum)

Ground potential (sleeve lead) 3V

Ground potential (reverse battery) 10V

60-Hz longitudinal induction 40.0 mA

Supervision range 0 to 4.5 kQ (maximum external loop

resistance)

Dial pulse range and loop option

The NT2X90AB DP characteristics appear in the next table.

Dial pulse range

Characteristic Value

DP short loop 0 to 2.0 kQ (maximum external loop
resistance)

DP long loop 2.0 kQ to 4.5 kQ (maximum external
loop resistance)

The NT2X90AB short and long loop option information appear in the next

table.

Short and long loop options

Characteristic Value
Maximum non operate current (short loop option) 7.0 mA
Minimum non operate current (short loop option) 13.0 mA
Maximum non operate current (long loop option) 2.6 mA
Minimum non operate current (long loop option) 7.8 mA

Equipment dimensions
The NT2X90AB dimensions are 353 mm (9 inches) in height, 29 mm (1.125
inches) in width, and 267 mm (10.5 inches) in depth. The approximate weight

of the NT2X90AB is 1.36 kg (3 Ib).
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NT2X90AB (continued)

Facility cable characteristics

The facility cable characteristics for non-loaded cable are a maximum of 22.87
m (900 feet) for 19, 22, 24, or 26 ga NL.

Transmission specifications
The NT2X90AB transmission specifications appear in the next table.

Transmission specifications

Characteristics Value

Input impedance 900 Q + 2.15 uF

Maximum transmit level with switches +6 dBm nominal for digital test

S3 and S4 set to OUT sequence (DTS) output. Refer to Note 1

Maximum receive level with switches -9 dBm nominal for DTS input. Refer to

S1 and S2 setto OUT Note 1

Receive level range +6 dBmto -9 dBm for DTS output. Refer
to Note 2

Transmit level range -9 dBm to +6 dBm for DTS output (See
Note 2)

Note 1: The levels refer to the levels at the T/R of the circuit card.

Note 2: The amount of usable gain depends on the return loss that can be
achieved in a specified transmission facility.

Balance network
The NT2X90AB transmission specifications appear in the next table.

Balance network plug-in options

Characteristics Value
H88 loaded cable NT2X80AA
Compromise Network + network NT2X77AA

build-out capacitance (NBOC) +
network build-out resistance (NBOR)

Compromise Network + NBOC NT2X77AC

297-8991-805 Standard 09.01 March 2001



NT2Xnnaa (continued) 1-287

NT2X90AB (end)

Environmental conditions

The NT2X90AB performs under limited environmental restrictions. A
description of these restrictions appear in the next 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. At an ambient temperature ofP@9120.2F), the
expected relative humidity is 30% maximum.
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NT2X90AC

Product description

The incoming/outgoing test trunk circuit card (NT2X90AC) provides an
interface between a trunk module (TM) or remote maintenance module
(RMM) and many types of test facilities. The test facilities include 14 local test
desks (LTD), 3 local test cabinets (LTC), Centralized Automated Loop
Reporting System (CALRS) test desk, and mechanized loop tester (MLT).

The NT2X90AC circuit card enables maintenance personnel to access
subscriber lines through the metallic test access (MTA) network. The
NT2X90AC circuit card is used to process incoming operator verification
calls.

The NT2X90AC version includes the NT2X90AB circuit card capabilities.

The primary features of the NT2X90AC card are:
* 900Q impedance

* built-in, 2-wire-to-4-wire terminating set

* loop supervision

» sleeve lead supervision

* high-impedance monitor amplifier

* reverse battery seizure signaling

* receives dial pulse (DP) or multifrequency (MF)
* outpulses DP

» card-type identification to TM

» line identification (tip or ring party)

* dual-tone multifrequency (DTMF) testing

* manual setting for transmit and receive pad range from 0.0 dB to 15.75 dB
selected in 0.25 dB steps

* manual selection of loop detector sensitivity
» talk with or without battery
» balance network plug-in option

Location

Each test trunk card accommodates one trunk circuit and can connect to an
8-wire TM or RMM.
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NT2X90AC (continued)

Functional description

This section contains the functional description of the NT2X90AC circuit
card.

VF signal paths

The NT2X90AC circuit card incorporates a 2- to 4-wire terminating set. This
terminating set provides an interface between the 2-wire facility and the 4-wire
trunk circuit.

In the receive direction, the NT2X90AC circuit card passes incoming VF
signals on the tip and ring leads through the 2- to 4-wire terminating set.
Terminating set balancing is available as a plug-in option. The NT2X90AC
circuit card routes the signal through the limiter to the receive level adjustment
pad and to the analog/digital (A/D) low pass filter. This A/D filter limits the
bandwidth and amplifies the signal. The sampling gate samples the signal at an
8-kHz rate. The resultant pulse amplitude modulated (PAM) bus samples are
applied to a common transmit PAM (XPAM) bus for the encoder in the TM or
RMM to process.

In the transmit direction of the 4-wire circuit, PAM samples from the decoder
in the TM or RMM are applied to a common receive PAM (RPAM) bus. The
PAM samples are reconstructed to the original VF signal through the
digital-to-analog (D/A) low-pass filter. This D/A filter also provides signal
amplification. The VF signal is passed to the tip and ring leads through the
transmit level adjustment pad, limiter and 4-wire to 2-wire terminating set.

Level adjustments are available in the two directions in 0.25 dB steps. The
adjustments consist of fixed pads. These pads connect in groups of small
multi-section switches; S1, S2, S3 and S4 to obtain the required amount of
loss.

Signaling and supervisory circuits
The trunk logic circuit (TLC) establishes communications between the TM or
RMM and VF signaling and supervisory circuits.The TLC serves as a
communication buffer between the TM or RMM and the trunk circuit. The
TLC generates the sampling pulses for the sampling gate. The TLC provides
card-type identification voltage to the TM or RMM.

Far end signaling is detected by the loop detector which sends a signal to the
TLC. The loop detector sensitivity is selected by a miniature switch (S5). This
miniature switch selects the loop detector sensitivity for short-loop (S5 on
S/LP) or long-loop (S5 on L/LP) operation. System software responds through
the TM or RMM and the TLC, and operates sleeve relay K8. The K8 relay
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NT2X90AC (continued)

connects four current detectors to the sleeve lead. The sleeve lead detectors
provide four different states to the TLC.

The four states are:

* negative high current (NHC)
* negative low current (NLC)
» positive high current (PHC)
» positive low current (PLC)

The current detector circuits on the sleeve lead are used in different groups to
detects signaling information through the sleeve lead. This information
includes dial pulse completion, key pulse completion and line identification.
The current detector outputs appear at the TLC. The TLC forwards the results
to the TM or RMM.

Near-end signaling is established by activating relays K1-K12 in the correct
group and sequence. This action allows operating company personnel to
perform routine or maintenance test procedures.

A high-impedance amplifier circuit connects across tip to tip and tip to ring
leads when relay K4 operates for monitor applications, such as DTMF testing.

A test circuit designed to check the signaling, supervisory and VF circuits is
provided. Test relays K9 and K10 operate through the TLC to isolate the trunk
circuit from the external transmission facility. Relays K9 and K10 also provide
looparound connections between the receive and transmit paths. These
connections allow the Digital Multiplex System (DMS) to test the circuit card
internally, by activating relays K1-K12 in the correct group and sequence.
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NT2X90AC (continued)

Switches
The options for switch selection appear in the next table.

Switches S1-S4 level adjustments

Direction Switch Segment dB (normal)
Receive S1 3

2 4

1 2
A/D S2 3 1

2 0.5

1 0.25
Transmit S3 3

2 4

1
D/A S4 3 1

0.5
1 0.25

Application connections
The NT2X90AC circuit card application connections appear in the next figure.
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NT2X90AC (continued)

NT2X90AC circuit card application connections

DF connections
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The functional blocks of the NT2X90AC trunk test card appear in the next
figure.
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NT2X90AC (continued)

NT2X90AC functional blocks (Part 1 of 3)
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NT2X90AC (continued)

NT2X90AC functional blocks (Part 3 of 3)
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NT2X90AC (continued)

The incoming/outgoing (IC/OG) test trunk appears in the next figure.

NT2X90AC circuit card (Part 1 of 2)
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NT2X90AC (continued)

Technical data
The technical data section provides specifications for

* power requirements

» signaling characteristics

» DP range characteristics

* loop option

* equipment dimensions

» facility cable characteristics

e transmission specifications

* balance plug-in network options
» environmental conditions

Power requirements
The NT2X90AC power requirements appear in the following table.

Power requirements

Requirements Value

Power use (for each idle trunk circuit) 500 mW (normal)

Converted voltages +12 +0.3V
-15+05V
+22.8t0 27.0
(24.0 V nominal)

Signaling characteristics
The NT2X90AC signaling characteristics appear in the following table.

Signaling characteristics (Sheet 1 of 2)

Characteristics Value

Talk battery -42.75V to -55.8 V
Normal range (float charge) -49.0Vto-535V
Maximum discharge (no charge) -42.75V

Maximum charge (equalizing) -55.8V
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NT2X90AC (continued)

Signaling characteristics (Sheet 2 of 2)

Characteristics Value

Insulation resistance (T and R) 30 k Q (minimum)

Insulation resistance (sleeve lead) 60 kQ (maximum)

Ground potential (sleeve lead) 3V

Ground potential (reverse battery) 10V

60-Hz longitudinal induction 40.0 mA

Supervision range 0 to 4.5 kQ (maximum external loop

resistance)

Dial pulse range and loop option

The NT2X90AC DP characteristics appear in the next table.

Dial pulse range

Characteristic Value

DP short loop 0 to 2.0 kQ (maximum external loop
resistance)

DP long loop 2.0 kQ to 4.5 kQ (maximum external
loop resistance)

The NT2X90AC short and long loop option information appear in the next

table.

Short and long loop options

Characteristic Value
Maximum non operate current (short loop option) 7.0 mA
Minimum non operate current (short loop option) 13.0 mA
Maximum non operate current (long loop option) 2.6 mA
Minimum non operate current (long loop option) 7.8 mA

Equipment dimensions
The NT2X90AC dimensions are 353 mm (9 inches) in height, 29 mm (1.125
inches) in width, and 267 mm (10.5 inches) in depth. The approximate weight

of the NT2X90AC is 1.36 kg (3 Ib).
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NT2X90AC (continued)

Facility cable characteristics

The facility cable characteristics for non-loaded cable are a maximum of 22.87
m (900 feet) for 19, 22, 24, or 26 ga NL.

Transmission specifications
The NT2X90AC transmission specifications appear in the next table.

Transmission specifications

Characteristics Value

Input impedance 900 Q + 2.15 uF

Maximum transmit level with switches +6 dBm nominal for digital test

S3 and S4 set to OUT sequence (DTS) output. Refer to Note 1

Maximum receive level with switches -9 dBm nominal for DTS input. Refer to

S1 and S2 setto OUT Note 1

Receive level range +6 dBmto -9 dBm for DTS output. Refer
to Note 2

Transmit level range -9 dBm to +6 dBm for DTS output (See
Note 2)

Note 1: The levels refer to the levels at the T/R of the circuit card.

Note 2: The amount of usable gain depends on the return loss that can be
achieved in a specified transmission facility.

Balance network
The NT2X90AC transmission specifications appear in the next table.

Balance network plug-in options

Characteristics Value
H88 loaded cable NT2X80AA
Compromise Network + network NT2X77AA

build-out capacitance (NBOC) +
network build-out resistance (NBOR)

Compromise Network + NBOC NT2X77AC
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NT2X90AC (end)

Environmental conditions

The NT2X90AC performs under limited environmental restrictions. A
description of these restrictions appear in the next 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. At an ambient temperature ofP@9120.2F), the
expected relative humidity is 30% maximum.
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NT2X90AD

Product description

The incoming/outgoing test trunk circuit card (NT2X90AD) provides an
interface between a trunk module (TM) or remote maintenance module
(RMM) and many types of test facilities. The test facilities include 14 local test
desks (LTD), 3 local test cabinets (LTC), Centralized Automated Loop
Reporting System (CALRS) test desk, and mechanized loop tester (MLT).

The NT2X90AD circuit card enables maintenance personnel to access
subscriber lines at host or remote sites through the metallic test access (MTA)
network. The NT2X90AD circuit card is used to process incoming operator
verification calls

The NT2X90AD version includes the NT2X90AC capabilities. These
capabilities can be used to test remote carrier lines that are part of the
DMS-100.

The primary features of the NT2X90AD card are:

e 900Q impedance

* built-in, 2-wire-to-4-wire terminating set

* loop supervision

* sleeve lead supervision

* high-impedance monitor amplifier

* reverse battery seizure signaling

» receives dial pulse (DP) or multifrequency (MF)

* outpulses DP

» card-type identification to trunk module (TM)

» line identification (tip or ring party)

* dual-tone multifrequency (DTMF) testing

* manual setting for transmit and receive pad range from 0.0 dB to 15.75 dB
selected in 0.25 dB steps

* manual selection of loop detector sensitivity
» talk with or without battery

» balance network plug-in option

* on-hook dc signature
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NT2X90AD (continued)

* bypass initiate signal detector
* ring ground signal detector

Location

Each test trunk card accommodates one trunk circuit and can connect to an
8-wire TM or RMM.

Functional description

This section contains the functional description of the NT2X90AD circuit
card.

VF signal paths

The NT2X90AD circuit card incorporates a 2- to 4-wire terminating set. This
terminating set provides an interface between the 2-wire facility and the 4-wire
trunk circuits.

In the receive direction, the NT2X90AD circuit card passes incoming VF
signals on the tip and ring leads through the 2- to 4-wire terminating set.
Terminating set balancing is available as a plug-in option. The NT2X90AD
circuit card routes the signal through the limiter to the receive level adjustment
pad and to the analog/digital (A/D) low pass filter. This A/D filter limits the
bandwidth and amplifies the signal. The sampling gate samples the signal at an
8-kHz rate. The resultant pulse amplitude modulated (PAM) bus samples are
applied to a common transmit PAM (XPAM) bus for the encoder in the TM or
RMM to process.

In the transmit direction of the 4-wire circuit, PAM samples from the decoder
in the TM or RMM are applied to a common receive PAM (RPAM) bus. The
PAM samples are reconstructed to the original VF signal through the
digital-to-analog (D/A) low33pass filter. This D/A filter also provides signal
amplification. The VF signal is passed to the tip and ring leads through the
transmit level adjustment pad, limiter and 4-wire to 2-wire terminating set.

Level adjustments are available in the two directions in 0.25 dB steps. The
adjustments consist of fixed pads. These pads connect in groups of small
multi-section switches; S1, S2, S3 and S4 to obtain the required amount of
loss.

Signaling and supervisory circuits
The trunk logic circuit (TLC) establishes communication between the TM or
RMM, and VF signaling and supervisory circuits. The TLC serves as a
communication buffer between the TM or RMM and the trunk circuit. The
TLC generates sampling pulses for the sampling gate. The TLC provides
card-type identification voltage to the TM or RMM.
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NT2X90AD (continued)

Far end signaling is detected by the loop detector which sends a signal to the
TLC. The loop detector sensitivity is selected by a miniature switch (S5). This
miniature switch selects the loop detector sensitivity for short-loop (S5 on
S/LP) or long-loop (S5 on L/LP) operation. System software responds through
the TM or RMM and the TLC, and operates sleeve relay K8. The K8 relay
connects four current detectors to the sleeve lead. The sleeve lead detectors
provide four different states to the TLC.

The four states are:

* negative high current (NHC)
* negative low current (NLC)
» positive high current (PHC)
» positive low current (PLC)

The current detector circuits on the sleeve lead are used in different groups to
detects signaling information through the sleeve lead. This information
includes dial pulse completion, key pulse completion and line identification.
The current detector outputs appear at the TLC. The TLC forwards the results
to the TM or RMM.

Near-end signaling is established by activating relays K1-K12 in the correct
group and sequence. This action allows operating company personnel to
perform routine or maintenance test procedures.

A high-impedance amplifier circuit connects across tip to tip and tip to ring
leads when relay K4 operates for monitor applications, such as DTMF testing.

A test circuit designed to check the signaling, supervisory and VF circuits is
provided. Test relays K9 and K10 operate through the TLC to isolate the trunk
circuit from the external transmission facility. Relays K9 and K10 also provide
looparound connections between the receive and transmit paths. These
connections allow the Digital Multiplex System (DMS) to test the circuit card
internally, by activating relays K1-K12 in the correct group and sequence.
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NT2X90AD (continued)

Switch selection
The options for switch selection appear in the next table.

Switches S1-S4 level adjustments

Direction Switch Segment dB (normal)
Receive S1 3

2 4

1 2
A/D S2 3 1

2 0.5

1 0.25
Transmit S3 3

2 4

1
D/A S4 3 1

0.5
1 0.25
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NT2X90AD (continued)

A description of switches S1-S10 appears in the next table.

Switch selectors SW1-SW10 (Sheet 1 of 2)

Switch Description

SW1-SwW4 These switches connect attenuation pads in groups to obtain
desired amounts of loss for certain signals. These signals go
through the test trunk toward test facilities in one direction and
toward the MTA network. The subscriber line is in the other
direction. The switches are set according to the distance between
the test facility and the test trunk card.

SW5 Switch SW5 selects loop detector sensitivity. The loop detector
detects far-end signaling and signals the TLC in the test trunk.
Short loop (S/LP) or long loop (L/LP) options are available. The
option that you choose depends on the distance between the test
facility and the test trunk card. This switch normally is set to S/LP,
carrier systems that use the NT2X90AD test trunk use the L/LP
option.

SW6 Switch SW6 selects an internal (INT) and external (EXT) ground
for the sleeve lead. This switch allows the 2X90 to be referenced
to the internal DMS system ground or to an external test
equipment ground point.

The INT (internal) ground. In this configuration, the NT2X90AD
provides the ground reference. This is the recommendation option
of Nortel Networks. Use this option for carrier systems that use the
2X90 Test Trunk.

The EXT (external) ground. In this configuration, the NT2X90AD
requires that an external ground reference connects to the Test
Trunk. This connection requires a ground conductor to be wired
between the test equipment (MLT2) ground reference and the
NT2X90AD Test Trunk module.

SW7 Switch SW7 selects if the T/R that connects to the 2W/4W
terminating set attaches normally or is reversed. Switch SW7
selects so that the tip attaches to where the ring normally attaches
and the opposite. The setting depends on the application. For a
carrier system that uses the NT2X90AD test trunk, the setting
must be NORMAL.

Note: The TR-TSI-000536 specifies that the Maximum Sleeve/Ground Loop
resistance is 1.5 kQ.
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NT2X90AD (continued)

Switch selectors SW1-SW10 (Sheet 2 of 2)

Switch Description

SW8-SW9 Switches SW8 and SW9 select the impedance between T/R
according to card application. If switch SW8 is set to Y (ON),
operation of relay K1 causes 30 kQ between T/R required for
CALRS line identification. The switch SW9 setting is not used for
CALRS and can be setto LTP or I/C.

If switch SW8 is set to N (OFF) and switch SW9 is setto LTP, 402
Q are applied between the T/R as required for LTP testing. If
switch SW8 is set to N (OFF) and switch SW9 is set to I/C, a delta
of 56.2 Q is applied. A delta of 56.2 Q is applied between the T/R
to test lines of an integrated carrier system.

SW10 Switch SW10 selects the Sleeve/Ground Loop Detection
sensitivity. The switch allows the 2X90 to compensate for the
distances between the test equipment and the Test Trunk.

The S/LP (short loop). In this configuration, the NT2X90AD
provides a series 1.0 kQ resistor on the Test Trunk Sleeve Lead.
This resistor limits the power that the system dissipates on the
Trunk Module, test equipment, or the Trunk Module and the test
equipment. When you select the short loop option, the maximum
Sleeve/Ground Loop resistance is 500 Q or 250 Q each lead. The
S/LP requires that the EXT (external) ground conductor resistance
between the test equipment and the Test Trunk Sleeve Lead is not
greater than 250 Q.

The L/LP (long loop). In this configuration, the NT2X90AD
operates in the maximum Sleeve/Ground Loop resistance of 1.5
kQ or 750 Q for each lead.

Note: The TR-TSI-000536 specifies that the Maximum Sleeve/Ground Loop
resistance is 1.5 kQ.

Test trunk card relays, signal distribution and scan points
This section describes the function of the 12 relays, and the signal distribution
(SD) points that activate these relays. This section also describes the five scan
(SC) points used in the NT2X90AD test trunk card.
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NT2X90AD (continued)

NT2X90AD test trunk card relays
A description of K1-K12 appear in the next table.

Test trunk card relay descriptions (Sheet 1 of 2)

Relay

Description

K1

K2

K3

K4

K5

K6

K7

K8

If switches SW8 and SW9 of the test trunk are set to ON, this relay
enables the on-hook dc signature (5.2 k delta that connects
between the tip/ring of the test trunk). This signature indicates that
the subscriber line to be tested is on an integrated carrier system.
If switches SW8 and SW9 are set to OFF, relay K1 provides the
intercept identification sequence used for CALRS. If switch SW8
is set to ON and switch SW9 to OFF, 402 Q are applied between
T/R of the test trunk. The Q are applied as required for line test
position (LTP) testing.

This relay opens the tip of the test trunk. With relays K3 and K12
in operation, pulsing relay K2 provides ground at intervals on the
tip. This pulsing that is not continuous is used when the MTA is not
available.

This relay opens the ring of the test trunk. With relay K2 operated,
pulsing relay K3 provides ground that is not continuous on the
ring. This relay is used during busy and monitor sequences.

This relay connects an amplifier circuit across the TT and TR
leads. This circuit is used for monitor applications, like DTMF
testing.

This relay provides ground to external wire D. The position of a
ground on wire indicates an external receiver to prepare to receive
digits. An external receiver replaces the monitor amplifier for
DTMF testing.

This relay connects the T/R of the test trunk to the TT and TR
leads in that order. This condition provides part of the metallic test
path from test equipment to a subscriber loop. The test equipment
includes a test desk or MLT.

This relay connects the TT and TR leads to the metallic test pair.
This condition provides part of the metallic test path from test
equipment to a subscriber loop. The test equipment includes a test
desk or MLT.

This relay provides a sleeve-to-ground connection that indicates
that the test trunk was seized.

297-8991-805 Standard 09.01 March 2001




NT2Xnnaa (continued) 1-309

NT2X90AD (continued)

Test trunk card relay descriptions (Sheet 2 of 2)

Relay Description

K9, K10 Relays K9 and K10 isolate the test trunk card from external
connections. These relays provide loop-around connections
between the receive and transmit paths in the card. This condition
allows the system to test internal signaling, supervisory, and VF
circuits in the card.

K11 This relay provides a 35.7 k intercept delta between the T/R of the
test trunk. This delta indicates that the line is not available for
testing.

K12 This relay provides a reverse battery signal on the T/R loop that

indicates the DMS switch is ready to receive digits. Relay K12, in
operation with relay K3, puts ground on the tip and does not put
the battery on the ring. Ground on the tip indicates to the test
facility that the metallic path for testing is set up. The tip and ring
of the subscriber connects to the metallic test pair.

Before ground is placed on tip, the test facility removes a 116 V
potential from the tip. The test facility uses the 116 V potential (the
bypass initiate signal) to request a metallic test path to the
subscriber loop. Battery detector 2 senses this voltage. Relays 2
and 3 are activated to remove this signal. Battery detector 2
detects this removal, which allows the test sequence to proceed.

NT2X90AD signal distribution points
The next table lists the SD points associated with the NT2X90AD circuit card
and the relays operated by the SD points.

NT2X90AD circuit card SD point relay association (Sheet 1 of 2)

SD point Relay

AO (TLC 1) K9 and K10
Al (TLC 1) K8

A2 (TLC 1) K7

A3 (TLC 1) K4

A4 (TLC 1) K11

A5 (TLC 1) K6

A6 (TLC 1) K5
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NT2X90AD (continued)

NT2X90AD circuit card SD point relay association (Sheet 2 of 2)

SD point Relay
A7 (TLC 1) K1
AO (TLC 2) K12
Al (TLC 2) K3
A3 (TLC 2) K2

NT2X90AD circuit card scan points
A description of the five SC points for the NT2X90AD circuit card appear in
the next table.

NT2X90AD circuit card scan points

Scan points  Description

A2 This scan point detects the ring ground detector. This detector is
used during the bypass initiate signal setup. This detector is used
to determine if the subscriber line to be tested is a coin line
(ring-grounded) or a line like a ring-open line.

A4 This scan point detects NLC on the sleeve lead. The NLC is
present when the metallic test path is set up from the test facility
to the subscriber loop after the subscriber dials the digits.

A5 This scan point detects PHC or PLC on the sleeve lead. The NHC
signals the test trunk to disconnect the test setup. The PHC
signals the test trunk to enter the DTMF testing sequence.

A6 This scan point detects PLC on the sleeve lead. This scan point is
not used with the NT2X90AD test trunk card.

A7 This scan point detects current on the T/R of the test trunk. Scan
point 7 connects to the loop detector. Current flows in the T/R loop
when the test facility seizes the test trunk.

Scan point 7 also connects to battery detectors 1 and 2. These
detectors detect the on-hook dc signature of the 116 V potential
on the tip. When the on-hook dc signature is removed, battery
detector 1 is disconnected.

Application connections
NT2X90AD circuit card application connections appear in the next figure.
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NT2X90AD (continued)

NT2X90AD circuit card application connections

DF connections
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the MTA unit with
the associated LTU
cards.
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The functional blocks of the NT2X90AD trunk test card appear in the next
figure.
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NT2X90AD (continued)

NT2X90AD functional blocks (Part 3 of 3)
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NT2X90AD (continued)

The NT2X90AD circuit card appears in the next figure.

NT2X90AD circuit card (Part 1 of 2)

"
O —
o
— © ™
% (% ¢ T
© . 2
n—5 @
—
T2 3 x $
—s ¥ %a
— W0 B
\<: + %x 29
%ﬁm 1T
—
< ~
—
r‘ ><§| Q N
P | | |
Lo [ [ l
X
0 [ 1
(o]
_ N4
x i N i X ~
<X 1% |58 =
SE o
v 52| sk =
~ 3 o
_ }2 g X 3 =g| ¥ 2
|— | L -
- ‘ ! N
2 S )
o
Q—F— ‘ .
'_
la) L
© I~
Q X ¥ X
x | = — ° -
j XT :
— b
=
A E
(¢}]
=l —
d © N~
X >z ¥< § —
= - | — 2
N~
= —
7

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



TOOZ YdIe|N TO'60 PpJrepuels G08-1668-L6¢C

A From Part 1

L [ ]
'PLC HJ NLE NHC

— Balancing —
Limiter network Limiter

-24 V
SW2 Sw4 A

.02 ] 250

S5 | S5

1 . 1 .
SW1 Eaegewe SW3 g)’g%nsmn

2 | 2 [— el | k2 | [k | [k | (7 |[xad[kg
6 | 8 [— fai | [k ] k2 | ke [ [

\ A/D filter \ \ D/A filter \
4{ Sampling gate ‘

Card - :
Transmit %pe Receive % TLC-2 TLCA

To trunk module

(2 J0 Z 1ed) pJed unaJd AV06XZLN
(penunuod) Qv06XZ1IN
(panunuod) eeuuxzIN 9TE-T




NT2Xnnaa (continued) 1-317

NT2X90AD (continued)

Technical data
The technical data section provides specifications for

power requirements

signaling characteristics

DP range characteristics

loop option

equipment dimensions

facility cable characteristics
transmission specifications
balance plug-in network options
environmental conditions

Power requirements
The NT2X90AD power requirements appear in the next table.

Power requirements

Requirements Value

Power use (for each idle trunk circuit) 500 mW (normal)

Converted voltages +12 +0.3V
-15+05V
+22.81t0 27.0
(24.0 V nominal)

Signaling characteristics
The NT2X90AD signaling characteristics appear in the next table.

Signaling characteristics (Sheet 1 of 2)

Characteristics Value

Talk battery -42.75V to -55.8 V
Normal range (float charge) -49.0Vto-535V
Maximum discharge (no charge) -42.75V

Maximum charge (equalizing) -55.8V
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NT2X90AD (continued)

Signaling characteristics (Sheet 2 of 2)

Characteristics Value

Insulation resistance (T and R) 30 Q (minimum)

Insulation resistance (sleeve lead) 60 Q (maximum)

Ground potential (sleeve lead) 3V

Ground potential (reverse battery) 10V

60-Hz longitudinal induction 40.0 mA

Supervision range 0 to 4.5 kQ (maximum external loop
resistance)

Dial pulse range and loop option
The NT2X90AD DP characteristics appear in the next table.

Dial pulse range

Characteristic Value

DP short loop 0 to 2.0 kQ (maximum external loop
resistance)

DP long loop 2.0 kQ to 4.5 kQ (maximum external
loop resistance)

The NT2X90AD short and long loop option information appear in the next
table.

Short and long loop options

Characteristic Value
Maximum non operate current (short loop option) 7.0 mA
Minimum non operate current (short loop option) 13.0 mA
Maximum non operate current (long loop option) 2.6 mA
Minimum non operate current (long loop option) 7.8 mA

Equipment dimensions
The NT2X90AD dimensions are 353 mm (9 inches) in height, 29 mm (1.125
inches) in width, and 267 mm (10.5 inches) in depth. The approximate weight
of the NT2X90AD is 1.36 kg (3 Ib).
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NT2X90AD (continued)

Facility cable characteristics

The facility cable characteristics for non-loaded cable are a maximum of 22.87
m (900 feet) for 19, 22, 24, or 26 ga NL.

Transmission specifications
The NT2X90AD transmission specifications appear in the following table.

Transmission specifications

Characteristics Value

Input impedance 900 Q + 2.15 uF

Maximum transmit level with switches +6 dBm nominal for digital test

S3 and S4 set to OUT sequence (DTS) output. Refer to Note 1

Maximum receive level with switches -9 dBm nominal for DTS input. Refer to

S1 and S2 setto OUT Note 1

Receive level range +6 dBmto -9 dBm for DTS output. Refer
to Note 2

Transmit level range -9 dBm to +6 dBm for DTS output (See
Note 2)

Balance network plug-in options

H88 loaded cable NT2X80AA
Compromise Network + NBOC + NT2X77AA
NBOR

Compromise Network + NBOC NT2X77AC

Note 1: The levels refer to the levels at the T/R of the circuit card.

Note 2: The amount of usable gain depends on the return loss that can be
achieved in a specified transmission facility.
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NT2X90AD (end)

Balance network

The NT2X90AD transmission specifications appear in the next table.

Balance network plug-in options

Characteristics Value
H88 loaded cable NT2X80AA
Compromise Network + network NT2X77AA

build-out capacitance (NBOC) +
network build-out resistance (NBOR)

Compromise Network + NBOC NT2X77AC

Environmental conditions

The NT2X90AD performs under limited environmental restrictions. A

description of these restrictions appear in the following table.

Ambient conditions

Condition Operating range

Short-term range

Temperature 10°C to 30°C
(50°F to 86°F)

Relative humidity 20% to 55%

5°C to 49°C
(41°F to 120.2°F)

20% to 80%

Note: A relative humidity of 80% is expected at an ambient temperature of
21°C (69.8F) maximum. At an ambient temperature ofP@9120.2F), the

expected relative humidity is 30% maximum.
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NT2X96AA

Product description

The PCM (Pulse Code Modulation) Level Meter card (PLM) (NT2X96AA)
contains circuits for measuring the level and frequency of PCM samples
representing analog voice frequencies (VF) or tones. The PLM is used as part
of the maintenance test facilities for the DMS-100 family of digital switching
systems. The international version of NT2X96AA is NT2X96BA.

Location

The PLM card occupies one card position in the Maintenance Trunk Module
(MTM) and connects to one trunk.

Functional description

The PLM card contains a level meter and a frequency meter which are
activated by control signals from the MTM at the appropriate time for the
channel under test. Communication between the MTM and the PLM card is
accomplished via the receive data (RDAT), transmit data (XDAT) and
maintenance (MAINT) busses. Control data on the RDAT bus is applied to the
TLC which provides an interface between the MTM and the PLM card
circuits. The TLC controls the card through eight signal distribution (SD)
points, comprising an eight-bit code.

Results data from the test circuits are made available to the MTM during
channel times 0 and 16, via the TLC and the XDAT bus. The availability of
data is controlled by DMS software and through the SD points of the TLC.

VF signals are also present on the RDAT bus as Pulse Code Modulated (PCM)
speech samples. Both control and PCM signals are in DMS format consisting
of 32 channels per frame, with 10 bits per channel.

PLM test functions
The PLM test functions are grouped into two sections, a level meter section
and a frequency meter section.

PCM speech samples which are applied to either of the test functions are
selected from four busses: RDAT, MAINT BUS A, MAINT BUS B, and
XDAT. For maintenance testing of the PLM itself, a constant input of +5 volts
or ground can be selected. The results should be -88.8 dB and +6.0 dB
respectively. Selection is performed by DMS software, acting via SD points of
the TLC and a 8:1 multiplexor.

After selection, PCM samples in serial data form enter the serial to parallel
converter and are applied as parallel data to the level and frequency meter
sections of the PLM card.
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NT2X96AA (continued)

Level Meter section

PCM samples in parallel data form address a ROM which gives an output
consisting of a mantissa and an exponent representing the floating-point (FP)
power equivilant of the PCM sample.

Frequency Meter section

The frequency circuit receives a PCM parallel data sample and compares it
with a fixed theshold value. This has the effect of improving the noise
immunity of the frequency meter. The PCM data from the threshold
comparator, plus a signal from the sign comparator are applied to the
frequency accumulator.

The results are stored in a buffer and made available to the MTM XDAT bus,
via the TLC scan points, when the appropriate SD code is present. The
integration time is controlled via delay and counter circuits by the hard-wired
setting used for the level meter integration time.

Functional features
Functional features of the NT2X96AA PLM card are:

* receives VF signals in PCM format via the MTM

* level meter (+6 to -88.8 dBm)

» frequency meter (0 to 4 kHz)

* noise immunity circuits ensure low noise rejection on the frequency meter
* 104 test line function (in connection with the TSG)

Technical data
Electrical specifications
The power requirements of the NT2X96AA card are:

* \oltage +5V
e Current 1.2A

Level Meter specifications
The Level Meter specifications are:

(Sheet 1 of 2)

Specification Value
Level measurement range +6 to -88.8 dBm
Accuracy - better than +0.1 dBm
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NT2X96AA (end)

(Sheet 2 of 2)

Specification Value
Frequency range 0to 4 kHz
Integration time 64 ms

Frequency Meter specifications

The Frequency Meter specifications are:

Specification Value
Frequency range 0to 4 kHz
Integration time 62.5 ms
Accuracy (62.5 ms measurement) 116 Hz
Threshold level -30 dBm

Equipment Dimensions

The dimensions of the NT2X96AA card are:

Height Depth Weight
12.51n. 10.0in. 3.51b.
317.5mm 254.0 mm 1.6 kg

Environmental conditions

The NT2X96AA card is designed for the following conditions:

Temperature Humidity
Operating range 10°C to 30°C 20 to 55%
Short-term range 5°C to 49°C 20 to 80%
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NT2X96BA

Product description
NT2X96BA - refer to NT2X96AA.
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2 NT3Xnnhaa

NT3X02AA through NT3X95BB
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NT3X02AA

Product description

The NT3X02AA Traffic Operator Position System (TOPS) control processor
card is a four-port input/output (1/0O) controller. The card handles duplex
communication to four TOPS terminals at the same time.

The control processor of the card works with an NT3X03 digital signal
processor to transfer data. You can use the control processor in a stand-alone
mode. To use the stand-alone option, connect the RS-232-compatible modems
or terminals to the NT3X02AA 4-channel RS-232 interface.

Location

The card plugs into one slot in a maintenance trunk module (MTM) beside the
NT3X03.

Functional description

The NT3X02AA uses control and enable signals to transfer data. The signals
transfer data between the DMS central control (CC) and any of the four TOPS
terminals. Circuits provide trunk channel detection and generate receive and
transmit baud rates.

Functional blocks

The NT3X02AA contains the following functional blocks:
* buffer

* microprocessor

* memory circuits

* memory mapper circuit

» control and timing circuit

* the MTM data interface circuit

» the RS-232 interface circuit

» the NT3XO03 circuit card

» loopback and interface select circuit

* transmit baud rate select and universal asynchronous receiver/transmitter
(UART) circuit
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NT3X02AA (continued)

Buffer

The buffer receives a 2.56-MHz clock signal from the MTM for card timing.
The buffer accepts the receive data (RDAT) signal and sends the signal to the
following:

* the control and timing circuit
* the MTM data interface circuit
» the microprocessor

Microprocessor

The microprocessor controls the transfer of information between the CC and
any of four peripherals. The microprocessor sends all outgoing addresses and
data on buffered lines.

The microprocessor receives data change signals from the MTM data interface
card. The microprocessor has 6@<to read the channel 16 control data
register of the trunk and save the contents before the system overwrites the
register.

Memory circuits

The memory circuit contains an 8-kbyte erasable programmable read-only
memory (EPROM) and a 4-kbyte random access memory (RAM). These
memories hold the card commands and instructions. You can address the
memory in absolute or relative terms with the use the memory mapper.

Memory mapper circuit
The memory mapper circuit sends possible addressing modes to the
microprocessor. The circuit provides the microprocessor with three possible
fixed addressing modes. The state of address bits 12 and 13 determines the
addressing mode. The following table describes these modes.

Addressing modes

Al3 Al12 Addressing mode
0 Oorl absolute

1 0 peripheral relative
1 1 channel relative

Absolute addressing transfers microprocessor address bits 9 and 10. The
microprocessor views memory, peripherals, and trunk channels as the
microprocessor does in the absence of the mapper. Relative addressing allows
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NT3X02AA (continued)

the microprocessor the ability to view the four peripheral ports and the four
MTM trunk communication channels separately.

Control and timing circuit
The control and timing circuit uses the clock signal, the RDAT signal, and four
enable signals to perform the following actions:

» detect trunk channel presence
¢ determine the address
+ (differentiate MTM control channels from the PCM channels

The circuit generates control signals for the transmission and reception of data
to and from the MTM. The circuit also generates 300 baud and 1200 baud rate
clocks for data transmission and reception.

The MTM data interface circuit
The MTM data interface circuit transmits data on the transmit data (XDAT)
line and receives data from the RDAT bus. The circuit transmits data and
receives data when the control and timing circuit determines. A four-word
register file, which the microprocessor controls, stores the data for
transmission to the MTM. Each word contains data different for each of the
four trunk communication channels.

The RS-232 interface circuit
The RS-232 interface circuit allows modems or terminals to connect to the four
independent 1/O controller ports. The system selects this interface if the
NT3X03 circuit card is not present.

The NT3XO03 circuit card
The NT3XO03 circuit card uses the PCM network to connect four I/O controller
ports to RS-232-compatible terminals or modems.

Loopback and interface select circuit
The loopback and interface select circuit allows card diagnostics for each port.
The circuit permits each UART output to loop back to the associates input.

Transmit baud rate select and UART circuit
The transmit baud rate select and UART circuit synchronizes the UART output
and the NT3X03 tone generator. Selection of transmit baud rates of 300 and
1200 can occur for each port. The receiver baud rate is constant at 300. To use
a bit-rate multiplier, the 2.56-MHz MTM clock signal generates the baud rate
clock.

The following diagram shows the relationship between the functional blocks.
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NT3X02AA (continued)

NT3X02AA functional blocks
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Technical data

The NT3X02AA has a receive baud rate of 300 and a transmit baud rate of 300
or 1200.
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NT3X02AA (end)

Dimensions
The dimensions of the NT3X02AA circuit card are as follows:

* height: 353 mm (13.9in.)
e depth: 280 mm (11.0 in.)
e width: 28 mm (1.1 in.)

Power requirements
The power requirements for the NT3X02AA appear in the following table..

Power requirements

Voltage Current
+5V 15A
+12V 16.0 mA
-12V 10.0 mA
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NT3XO03

Product description

The NT3XO03 Traffic Operator Position System (TOPS) digital signal
processor is a four-port digital interface. The interface allows the NT3X02AA
TOPS control processor to handle duplex communications at the same time.
The NT3X02AA handles communications to four remote TOPS terminals
through the trunk module (TM) or digital carrier module (DCM) to digital
channel bank trunks.

The primary use features for the NT3X03 are as follows:

» four channels incoming and four channels outgoing

» four receive configurations and four transmit configurations
* loopback for each port

» programmable frequency b/s configuration and loopback by the NT3X02
as the Digital Multiplex System (DMS) central control (CC) specifies.

Location
The NT3X03is in the maintenance trunk module (MTM).

Functional description

The digital modem (DM) and TOPS positions use a DMS digital network path
for communications. The position can connect locally to TM trunks, or at a
distance through the DCM to digital channel bank trunks. The DM
communication ports can sectionalize to the different elements of the system
because communication occurs through the digital network. Elements of the
system include: the DM, MTM, and DCM.

Communications between the DM and the CC occurs over signaling changes
zero and 16 for every input/output (I/O) port. The CC views each port as a
separate I/O terminal. The only common feature in communications is the
hardware reset. The hardware reset affects all channels. A hardware reset must
occur when DM initialization is in progress or the DM stops communications
with the CC.

The relationship between the functional blocks for the NT3X03 appears in the
following diagram.
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NT3X03 (continued)

NT3X03 functional blocks for digital signal processor
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NT3X03 (continued)

Technical data

This section provides technical specifications for the NT3X03. These
specifications include:

* power requirements

* equipment dimensions

* environmental conditions

» transmit configuration specifications
e transmission rates

* receive frequency ranges

» carrier frequency ranges

Power requirements
The NT3XO03 requirements appear in the following table.

Power requirements

Voltages required +5V

Current required 1A

Equipment dimensions

The digital signal processor is 353 mm (13.9 in.) high, 28 mm (1.1 in.) wide,
and 280 mm (11 in.) deep. The approximate weight is 0.59 kg (1.3 Ib).

Environmental conditions

The following table details how environmental limits affect the NT3X03
performance.

Ambient conditions

Condition Operating range Short-term range
Temperature 10°Cto 30 °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 a maximum ambient
temperature of 21°C (69.8°F). A relative humidity of a maximum of 30% is
expected at an ambient temperature of 49°C (120.2°F).
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NT3X03 (continued)

Transmit configuration specifications
The following table lists the specifications for the four NT3X03 transmit
configurations.

Transmit configuration specifications>

Configuration Specifications

1. 1070 Hz, 1270 Hz loopback test at 300 b/s of 100 series modem-type
receiver frequencies

2. 2025 Hz, 2225 Hz normal TOPS terminal 300 b/s frequencies

3. 1200 Hz, 2200 Hz normal TOPS teletypewriter (TTY) 1200 b/s

frequencies

4. 1200 Hz, 2200 Hz loopback test at 300 b/s of 202 series modem-type
frequencies

Receive configuration specifications
The following table lists the specifications for the four NT3X03 _ receive
configurations.

Receive configuration specifications

Configuration Specification

1. 1070 Hz, 1270 Hz normal TOPS terminal 300 b/s frequencies

2. 2025 Hz, 2225 Hz loopback tests at 300 b/s of 100 series modem-type
transmitter frequencies

3. 1200 Hz, 2200 Hz detection of carrier presence from TOPS TTY

4. 1200 Hz, 2200 Hz loopback tests at 300 b/s of 202 series modem-type

frequencies

Transmission rates
TheNT3X03 requirements for transmission rates are 300 b/s or 1200 b/s and
the receive rates are 300 b/s.
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NT3X03 (end)

Receive frequency ranges
The following table lists the receive frequency rates for the NT3X03.

Receive frequency ranges

Rate Level (minimum) Range (Hz)

300 b/s (low band)

Valid 0 (space) 1070 Hz -30 dBm 954 - 1144
Transitioning 1144 - 1177
Valid 1 (mark) 1270 Hz -30 dBm 1177 - 3612
1200 b/s

Valid 0 (space) 1200 Hz -30 dBm 954 - 1642
Transitioning 1642 - 1734
Valid 1 (mark) 2200 Hz -30 dBm 1734 - 3612

300 b/s (high band)

Valid 0 (space) 2025 Hz -20 dBm 954 - 2031
Transitioning 2031 -2174
Valid 1 (mark) 2223 Hz -25 dBm 2174 - 3612

Carrier frequency ranges
The following table lists the requirements for the NT3X03 carrier frequency.

Carrier frequency ranges

Carrier Frequency (Hz)
Invalid <945
Transitional 945 - 954
Valid 954 - 3612
Transitional 3612 - 3618
Invalid > 3618
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NT3X04AA

Product description

The NT3X04AA incoming test trunk is for AECO local test board interfaces
cards. This trunk is a bidirectional interface between an automatic electric
(AE) 31-type test desk and DMS-100 subscriber lines.

Location
The card occupies two trunk circuits in a trunk module (TM).

Functional description

The NT3X04AA card uses a trunk logic circuit (TLC) and common buses to
transmit control and data signals between the TM and the test desk. The test
desk can seize the incoming test trunk and request a metal connection to a
subscriber line with a bridge. The test desk also can out access when the desk
applies dc conditions to the operate leads. A busy tone and dc conditions on
the operate leads indicate that a connection cannot occur.

Signaling, supervisory and voice frequency circuit checks use TEST + and
TEST - lead connections. If a test connection is available, the leads are
connected to toll tandem (TT) and TR and to a metallic test access at the main
distribution frame. When an idle state occurs, the switching network connects
to the leads.

Transmission and signaling interfaces can test the trunk circuit separately.

Technical data

The NT3X04AA card has a transmit level adjustment range of 0 to 15.75 dB
in 0.25-dB increments. The following manually set switches establish the
transmission range.

Manually set switches

Switch Segment Designation (dB nominal value)
S1 A 0.25

B 0.50

C 1.00
S2 A 2.00

B 4.00

c 8.00
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NT3X04AA (continued)

The following table lists the characteristics of the positive and negative test
leads.

Positive and negative test lead characteristics

Characteristics Value
Impedance

ac (300 to 3400 Hz) 900 Q+ 2 uF
dc 2 MQminimum

Frequency response (relative to 1000 Hz)

250 Hz -1.0to +2.0 dB
300 to 3000 Hz -1.0to +1.0 dB
3400 Hz 0.0to +2.0dB

Balance to ground (longitudinal balance)

200 Hz 70 dB

1000 Hz 70 dB

3000 Hz 65 dB

C-message noise 20 dBrnC maximum
Echo return loss 25 dB minimum
Singing return loss 25 dB minimum

Maximum resistance of connection TEST+to TT, 2Q
TEST -to TR

Impedance between TEST + and TEST -, TEST 2 MQ minimum
+ and ground, TEST - and ground when
connected to TT, TR

The following table lists the characteristics of the positive and negative
operating leads.

Positive and negative operating lead characteristics> (Sheet 1 of 2)

Characteristic Value

Battery voltage -42.5t0 -55.8 V
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NT3X04AA (end)

Positive and negative operating lead characteristics> (Sheet 2 of 2)

Characteristic Value

External loop resistance 2800 Q, maximum

Detector impedance

+OPER to ground 200 Q
-OPER to battery 200 Q\
Dimensions

The dimensions of the NT3X04AA card are as follows:
* height: 353 mm (13.9 in.)

* depth: 280 mm (11.0 in.)

e width: 28 mm (1.1 in.)

Power requirements

DANGER

Damage to equipment or loss of service

Use telephone wiring that a Nortel Networks protector,
catalog number 303M-12AIKE, protects. Use this
protection with a 26-AWG copper wire with thermoplasti¢
insulation. The maximum fusing wire to use in the serigs
with the protector is 26 AWG.

The power requirements for the NT3X04AA appear in the following table.

Power requirements

Voltage Current
-48 'V 600 mA
+24V 350 mA
-15V 25 mA
+13V 25 mA
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NT3X05AA

Product description

The NT3X05AA digital data line card (DDLC) connects a four-wire facility,
which is not conditioned, with a subscriber terminal or DATAROUTE facility.
Use this card with a voice line card to provide the six-wire interface required
by the circuit switched digital data service (CSDDS). The CSDDS is a data
transmission system that operates with the DMS-100 digital voice network.

Location

The NT3X05AA card occupies one position in a maintenance trunk module
(MTM) and requires one trunk appearance. One MTM can hold a maximum

of 12 cards.
Functional description

The NT3X05AA receives data from the digital switching network and
performs a looping process to provide the six-wire interface the CSDDS

requires. The looping process uses a loop interface, interface control, and a
network interface.

Functional blocks
The NT3X05AA contains the following functional blocks:

» the MTM interface logic
e interface control

four-wire loop interface
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NT3X05AA (continued)

NT3X05AA functional blocks
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MTM interface logic
The MTM interface logic controls communication between the NT3X05AA
and the MTM with four control lines:

» the receive data (RDAT) line
» the transmit data (XDAT) line
* one enable line

* one bus clock line.

Under control of the enable line, the RDAT line receives data from the MTM
at a rate of 2.56 Mbps. The MTM interface logic examines this data to
determine if the data is a control message or subscriber data signaling message.
The XDAT line transfers the control message or subscriber data back to the
MTM under control of the enable line. The bus clock line provides timing to
make sure synchronization occurs between the DMS office and the subscriber
facility.
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NT3XO05AA (continued)

Interface control
The interface control regulates the signaling and data transfer between the
digital switching network and the DDLC. The interface control contains two
main sections. The two main sections are a loop-to-network controller (LNC)
and a network-to-loop controller (NLC).

The LNC receives data from the subscriber loop and checks the data for
signaling or suppression code errors. If the LNC does not find any errors, the
LNC processes the data and sends the data to the network. If the LNC detects
errors, the LNC sends a command to the NLC. This command requests that the
system send an update to the local subscriber terminal.

The NLC communicates with the central controller (CC) in the digital switch

to receive subscriber and loop status and perform maintenance tests. The NLC
monitors data from the network to determine if the information is data or
signaling. The NLC transmits the result to the subscriber loop. The NLC polls
the DDLC for the subscriber interface status and the loop state.

For maintenance, the NLC generates and sends a 511-bit word to the
subscriber loop. If a loopback is already present, the same 511-bit word is
returned to the NLC. The NLC compares the received data to the transmitted
data. An error counter begins when the NLC detects an error.

Four-wire loop interface
The four-wire loop interface contains two main sections. These two main
sections are the line receiver and the line driver. A transformer isolates these
sections from the subscriber loop. The line receiver accepts data in bipolar
signals from the subscriber loop. This receiver converts the signals to
transistor-transistor logic-compatible (TTL) data pulses. The line driver
performs conversion of TTL data pulses to bipolar signals and transmits them
to the subscriber loop.

The line receiver contains a fixed equalizer circuit to provide a constant
frequency response. This response compensates for distortion in maximum
length transmission facilities. The line driver contains attenuator pads and a
low-pass filter to make sure that bipolar signals conform to transmit-metallic
specifications.

Technical data

The NT3X05AA provides duplex synchronous data transmission at 2.4, 4.8,
and 9.6 kbps, and has an impedance 0f(1.35
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NT3X05AA (end)

Dimensions
The dimensions for the NT3X05AA circuit card are as follows:

* height: 31.75 cm (12.5in.)
e depth: 25.4 cm (10 in.)
Power requirements

Connectors in the MTM satisfy the power requirements for the NT3X05AA.
The following table lists the power requirements for the NT3X05AA.

Power requirement

Voltage Current Power
+5V 1A 5w
-5V 10 mA 50 mwW
+12V 60 mA T2W
-15V 60 mA oW
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NT3X06AA

Product description

The NT3X06AA provides an outgoing voice and signaling interface between
a DMS-100 trunk module (TM) and an operator. The operator is at a Nortel

Networks 3C, 3CL automatic electric (AE) 30 or 31 switchboard in the same
building.

The card handles coin and flat-rate traffic.

Location
The card occupies one card position in a four-wire or an eight-wire TM.

Functional description
The NT3X06AA performs the following actions:

» exchange of control messages with the TM

* transmission of near-end signaling to the far end

* reception of far-end signaling

» processing of voice frequency (VF) information

The NT3X06AA receives the VF information, converts the information to
pulse amplitude modulation (PAM) signals. The NT3X06AA sends the
information to the TM for further processing. The NT3X06AA receives the

PAM signals from the TM. The NT3X06AA converts the PAM signals to VF
signals, and sends the signals over the tip (T) and ring (R) leads.

Functional blocks
The NT3X06AA contains the following functional blocks:

» trunk logic circuits (TLC)

* sampling gate

* analog-to-digital (A/D) low-pass filter
» digital-to-analog (D/A) low-pass filter
* receive level adjustment pad

* transmit level adjustment pad

* limiters (two)

» two-wire to four-wire terminating set
* balance network

* build-out capacitors
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NT3X06AA (continued)

* coin collect detector
* coin return detector
* re-ring detector

» ground detector

» sleeve detector

* AND gate

* relays (four)

» switches (three)

» card type identifier

TLC
Two TLCs, TLC-0 and TLC-1 handle communication between the card and
the TM. The TLCs are communication buffers between the TM and the card
and generate sampling pulses for the sampling gate. The TLC-1 also controls
the P pad, the loop detector, the polarity detector, and the relays.

Sampling gate
In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The gate sends the signals over the transmit-PAM
(XPAM) bus for further processing. In the transmit direction, the gate converts
PAM information received from the receive PAM (RPAM) bus back into VF
signals. The gate sends the signals over the T and R leads.

A/D low-pass filter
The A/D filter accepts VF signals from the receive pads and filters the signal
to limit the bandwidth. The filter sends the signal to the sampling gate. The
filter amplifies the signal.

D/A low-pass filter
The D/A filter accepts VF signals from the sampling gate and filters the signal
to limit the bandwidth. The filter sends the signal to the transmit pads. The
filter amplifies the signal.

297-8991-805 Standard 09.01 March 2001



NT3Xnnaa 2-21

NT3X06AA (continued)

NT3X06AA functional blocks
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NT3X06AA (continued)

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment to the
level of the VF signal. This adjustment occurs before the card converts the
signal to digital form and processes the signal. These adjustments occur in
0.25-dB increments. Adjustments to different groups of miniature switches
achieve the correct level.

The receive level adjustments appear in the following table.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The circuit includes a 60-Hz high-pass filter to remove line noise.

Transmit level adjustment pad

The transmit level pad provides a maximum of 15.7 dB of adjustment to the
level of the VF signal sent over the trunk. These adjustments occur in 0.25-dB
increments. Adjustments to different groups of miniature switches achieve the
correct level.

The transmit level adjustments appear in the following table.

Transmit level adjustments (Sheet 1 of 2)

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
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NT3X06AA (continued)

Transmit level adjustments (Sheet 2 of 2)

Switch position Adjustment (dB)

S4, position 2 0.50

S4, position 1 0.25
Limiters

A received or a transmitted signal can overload the circuit. Two limiters are
available to prevent an overload. One limiter is for the receive direction and the
second limiter is for the transmit direction.

Two-wire to four-wire terminating set

The terminating set converts the internal four-wire circuit into a two-wire
circuit for connection to a two-wire analog transmission facility.

Balance network

A balance network connects to the two-wire to four-wire terminating set to
match the card with a 6QQ-non-loaded facility. The compromise network
provides 6002 of resistance and 2.18- of capacitance.

The balance network plug-in options include the following:
* the NT2X80AA (for H88 loaded cable)

» the NT2X77AA (compromise network, network build-out capacitance,
and network build-out resistance)

* the NT2X77AC (compromise network and network build-out
capacitance).

The loaded and non-loaded cables can be 19, 22, 24, or 26 gauge. The
non-loaded cable can have a maximum length of 2700 m (9000 ft).

Build-out capacitors

The drop build-out capacitors provide additional capacitance to balance the
circuit. Selection of each capacitor uses sections of miniature switch S7.

Coin collect detector

The coin collect detector senses coin collect signals present on the T or R lead.
The 3CL switchboards send coin collect signals over the R lead. The AE
switchboards send the signals over the T lead. The S5 switch provides control
over the lead that the detector uses. The TM receives the detector output
through the TLC.
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NT3X06AA (continued)

Coin return detector

The coin return detector senses coin return signals present on the T or R lead.
The 3CL switchboards send coin return signals over the R lead. The AE
switchboards send the signals over the T lead. The S5 switch provides control
over the lead that the detector uses. The TM receives the detector output
through the TLC.

Re-ring detector

The re-ring detector detects re-ring signals to call the operator on the T or R
lead. The 3CL switchboards send re-ring signals over the T lead. The AE
switchboards send the signals over the R lead. The S5 switch provides control
over the lead that the detector uses. The TM receives the detector output
through the TLC.

Ground detector

The ground detector senses a ground. This condition indicates that the
switchboard plug was seated on the T or K lead. The 3CL switchboards send
coin collect signals over the T lead. The AE switchboards send the signals over
the K lead. The S5 switch provides control over the lead that the detector uses.
The detector makes sure that an operator answer is not provided until the
operator receives a class-of-service tone. The detector output goes to the AND
gate.

Sleeve detector

The sleeve detector senses far-end signaling on the sleeve (S) lead. The
detector output goes to the AND gate.

AND gate
The AND gate accepts the output of the ground detector and the sleeve
detector. If the signals are present, the data passes through the TLC to the TM.
The gate makes sure that signals on the S lead are not processed if the far-end
switchboard plug is not seated (T or K lead grounded).
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NT3X06AA (continued)

Relays
Four relays are provided for tests and near-end signaling. The purpose for each
relay appears in the following table.

Relay operation

Relay Operated Released

T Isolates the trunk circuit from the Normal operation
external transmission facilities.
Loops the transmission and signaling
paths that allows the system to test
the circuit internally

SV Change resistance on Sleadtosend Change resistance on S lead to
off-hook signal to far end. send on-hook signal to far end
CP Coin collectand coin return detectors  Coin collect and coin return
removed from circuit. Operated when  detectors included in circuit.
flat-rate traffic on trunk. Released when flat rate or coin
traffic present (normal
operation).
S Place -48 V or ground (switch S8 Leave LR lead open to send
selection) on LR lead to send on-hook signal to far end

off-hook signal to far end. Signal
turns on far-end switchboard trunk
lamp.

Switches
Switches include the transmit and receive pad switches, build-out capacitor
switches, and three additional switches. These switches change different
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NT3X06AA (continued)

signaling properties. The purpose of each switch appears in the following
table.

Switch functions

Switch  Normal position Switched position

S5 Card set for connection to 3CL Card set for connection to AE
switchboard. Coin collect and coin  switchboard. Coin collect and
return signals on R lead, re-ring coin return signals on T lead,
signals and switchboard ground on  re-ring signals on R lead,
T lead. switchboard ground on K lead.

S6 Card set for connection to 3CL Card set for connection to AE
switchboard. The T and R leads switchboard. The -48 V
connect normally. connected to T and R leads

when test relay (T) operated.

S8 The -48-V switchboard trunk lamp  Ground switchboard trunk lamp

control selected control selected

Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The identifier checks that the card plugs into the TM card
slot.

Technical data
The card provides an impedance of €D0

The minimum receive level for the circuits is -9 dBm for digital test sequence
(DTS) output, with a range of -9 to +6 dBm. The maximum transmit level is
+6 dBm for DTS output, with a range of +6 to -9 dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristics (Sheet 1 of 2)

Characteristic Value

Talk battery voltage -42.75V to -55.8 V

Normal talk battery range (float charge) -49Vto-53.5V

Maximum talk battery discharge -42.75V
Maximum talk battery charge -55.8V
(equalizing)
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NT3X06AA (end)

Signaling characteristics (Sheet 2 of 2)

Characteristic Value
Minimum insulation resistance 30k Q
Ground potential +3V

Maximum supervisionrange (3Cor3CL 25 Q
switchboard, lead S)

Maximum supervision range (AE30 or 25Q
AE31 switchboard, lead S)

Maximum supervision range (AE30 or 25Q
AE31 switchboard, lead K)

Dimensions
The dimensions for the NT3X06AA circuit card are as follows:

* height: 353 mm (13.9 in.)
* depth: 267 mm (10.5 in.)
e width: 29 mm (1.125 in.)

Power requirements

DANGER

Damage to equipment or loss of service

Use telephone wiring that a Nortel Networks protector,
catalog number 303M-12AIKE protects. Use this
protection with a 26-AWG copper wire with thermoplasti¢
insulation. The maximum fusing wire to use in series wit
the protector is 26 AWG.

=

The card provides the following converted voltages:
e +12V+0.3V

« -15V+05V

* +22.8Vto+27V (24 V nominal)

Power use is normally 700 mW for an idle trunk circuit.
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NT3X07AA

Product description

The NT3X07AA provides an incoming voice and signaling interface. The
interface is between a DMS—100 trunk module (TM) and an operator. The
operator is at a Nortel Networks 3C, 3CL automatic electric (AE) 30 or 31
switchboard. The switchboard is in the same building. The card handles
flat—rate traffic only.

Each card has two trunk circuits.

Location
The card occupies one card position in an eight—wire trunk module (TM).

Functional description
The NT3X07AA performs the following action:

* communicates control messages with the TM

» transmits near—end signaling to the far end

» receives far—end signaling

» processes voice frequency (VF) information

The NT3X07AA feature receives the VF information and converts the
information to pulse amplitude modulation (PAM) signals. The NT3X07AA

feature sends the information to the TM for further processing. The TM sends
the PAM signals, converted into VF signals, over the tip (T) and ring (R) leads.

Functional blocks
Each circuit in the NT3X07AA has the following functional blocks:

» trunk logic circuits (TLC)

* sampling gate

* analog-to—digital (A/D) low—pass filter
» digital-to—analog (D/A) low—pass filter
* receive level adjustment pad

* transmit level adjustment pad

* limiters (two)

» two—wire to four—wire terminating set
* balance network

* build—out capacitors
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NT3XO07AA (continued)

TLC

* re-ring detector

* sleeve detector

* relays (three)

» switches (two)

e card type identifier

Two TLCs, TLC-0 and TLC-1, handle communication between the card and
the TM. The TLCs are communication buffers between the TM and the card
and generate sampling pulses for the sampling gate. The TLC-1 controls the
P pad, the loop detector, the polarity detector, and the relays.

Sampling gate

In the receive direction, the sampling gate converts analog voice frequency
(VF) signals to PAM signals. The gate sends the signals over the
transmit—PAM (XPAM) bus for further processing. In the transmit direction,
the gate converts PAM information received from the receive—PAM (RPAM)
bus back into VF signals. The gate sends the signals over the T and R leads.

A/D low—pass filter

The A/D filter accepts VF signals from the receive pads, filters the signal to
limit the bandwidth, and passes the signal to the sampling gate. The filter
amplifies the signal.

D/A low—pass filter

The D/A filter accepts VF signals from the sampling gate, filters the signal to
limit the bandwidth, and passes the signal to the transmit pads. The filter
amplifies the signal.

The relationship between the functional blocks appears in the following figure.
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NT3X07AA functional blocks
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NT3XO07AA (continued)

Receive level adjustment pad
The receive level pad provides a maximum of 15.75 dB of adjustment to the
VF signal level before the card converts the signal to digital form. When the
card converts the signal to digital form, the card processes the signal. The
signal level adjustment occurs in .25 dB increments. To make the adjustments,
set the groups of small switches to achieve the correct level.

The receive level adjustments appear in the following table.

Receive level adjustments

Switch position Adjustment (dB)
S1, position 3 8.00
S1, position 2 4.00
S1, position 1 2.00
S2, position 3 1.00
S2, position 2 0.50
S2, position 1 0.25

The circuit includes a 60 Hz high—pass filter to remove line noise.

Transmit level adjustment pad
The transmit level pad provides a maximum of 15.75 dB of adjustment to the
level of the VF signal sent over the trunk. Adjustments occur in increments of
0.25 dB. To achieve the correct level, adjust the setting groups of miniature
switches.

The transmit level adjustments appear in the following table.

Transmit level adjustments (Sheet 1 of 2)

Switch position Adjustment (dB)
S3, position 3 8.00
S3, position 2 4.00
S3, position 1 2.00
S4, position 3 1.00
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Transmit level adjustments (Sheet 2 of 2)

Switch position Adjustment (dB)
S4, position 2 0.50
S4, position 1 0.25

Limiters
Two limiters are available to prevent a received or a transmitted signal from
causing the circuit to overload. One limiter each is available in the receive
direction and the second limiter is available in the transmit direction.

Two—wire to four—wire terminating set
The terminating set converts the internal four—wire circuit to a two—wire circuit
for connection to a two—wire analog transmission facility.

Balance network
A balance network connects to the two—wire to four—wire terminating set to
match the card with a 6@ non—loaded facility. The compromise network
provides 6002 of resistance and 2.18- of capacitance.

The balance network plug—in options include:

* NT2X77AA (for inter—office cable length of up to 2743 m, compromise
network, network build—out capacitance, and network build—out
resistance)

* NT2X77AD (for inter—office cable length of a maximum of 229 m,
compromise network, and network build—out capacitance).

The non—loaded cables can be 19, 22, 24, or 26 gauge.

Build—out capacitors

The drop build—out capacitors provide additional capacitance to balance the
circuit. Use sections of miniature switch S6 to select the separate capacitors.

Re-ring detector
The re—ring detector detects re-ring signals to recall the operator on the T or
R lead. The 3CL switchboards send re—ring signals over the T lead. The AE
switchboards send the signals over the R lead. The S5 switch provides control
over the lead that the detector uses. The TM receives the detector output
through the TLC.
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Sleeve detector

The sleeve detector senses far—end signaling present on the sleeve (S) lead.
The TM receives the detector output through the TLC.

Relays
Three relays are available for tests and near—end signaling. The name and
purpose for each relay appear in the following table.
Relay operation
Relay Operated Released
T Isolates the trunk circuit fromthe ~ Normal operation
external transmission facilities.
Loops the transmission and
signaling paths. Allows the
system to test the circuit
internally
SV Change resistance on Slead to  Change resistance on S lead to
send off-hook signal to far end send on—hook signal to far end
S off-hook signal sentto farendby Leave LS/E lead open to send
placing —48 V or ground (switch  on—hook signal
S8 selection) on LS/E lead.
Signal lights far—end
switchboard trunk lamp.
Switches

A number of switches change signaling properties. The properties include
transmit and receive pad switches and the build—out capacitor switches. Two
additional switches are available to change different signaling properties. The
purpose of these two switches appear in the following table.

Switch functions

Switch Normal position Switched position

S5 Card set for connection to 3CL Card set for connection to AE
switchboard. Re—ring signals on  switchboard. Re—ring signals on
T lead, K lead disconnected. R lead, K lead connected.

S8 —48 V switchboard trunk lamp Ground switchboard trunk lamp
control selected control selected
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Card type identifier

The card type identifier provides the TM with an identification code for
inventory purposes. The identifier checks that the TM card slot has the card
plugged in.

Technical data

The card provides an impedance of 6D0

The minimum receive level for the circuits is —9 dBm for digital test sequence
(DTS) output, with a range of —9 to +6 dBm. The maximum transmit level is
+6 dBm for DTS output, with a range of +6 to —9 dBm.

The signaling characteristics of the card appear in the following table.

Signaling characteristics

Characteristic Value

Talk battery voltage -42.75 V to -55.8 V
Normal talk battery range (float charge) -49Vto-53.5V
Maximum talk battery discharge —42.75V

Maximum talk battery charge (equalizing) -55.8V

Minimum insulation resistance 30k Q

Ground potential +3V

Maximum supervision range (3C or 3CL switchboard, 25 Q

lead S)

Maximum supervision range (AE30 or AE31 25Q

switchboard, lead S)

Maximum supervision range (AE30 or AE31 25Q
switchboard, lead K)

Dimensions

The dimensions for the NT3X07AA circuit card are as follows:
* height: 353 mm (13.9in.)

e depth: 267 mm (10.5in.)

e width: 29 mm (1.125in.)
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Power requirements

DANGER

Damage to equipment or loss of service

For use on telephone wiring protected by a Nortel
Networks protector, catalog number 303M-12AIKE, in
combination with a 26—AWG copper wire with
thermoplastic insulation. The maximum fusing wire to
use in series with the protector is 26 AWG.

CAUTION

Damage to equipment or loss of service

For use on telephone wiring protected by a Nortel
Networks protector, catalog number 303M-12AIKE, in
combination with a 26—AWG copper wire with
thermoplastic insulation. The maximum fusing wire to
use in series with the protector is 26 AWG.

The card provides the following converted voltages:
e +12V+0.3V

+ -15V+05V

e +22.8Vto+27V (24 V nominal)

Power use is normally 700 mW for an idle trunk circuit.
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NT3X08AA

Product description

The NT3X08AA digital tone transceiver card counts coin deposits from coin
operated telephones (coin stations). The card reports the amount collected to
the DMS-100 central control (CC).

The NT3X08AA operates as a component of the automatic coin toll system
(ACTS). Each card supports eight ports.

Location

The card occupies one position in the maintenance trunk module (MTM). The
MTM can support three NT3X08AA cards or 24 coin stations at the same time.

Functional description

The NT3X08AA identifies coin types through analysis of the on/off patterns
of the coin—deposit tones. The NT3X08AA performs coin—collection
calculations and sends the data to the CC.

Functional blocks
The NT3X08AA consists of the following functional blocks:

MTM interface enable

MTM interface

MTM interface RAM

master processor

pulse code modulation (PCM) interface

the PCM interface random access memory (RAM)

two signal processors

erasable programmable read—only memory (EPROM) circuits
two PROM circuits

three RAM circuits
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NT3X08AA functional blocks
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MTM interface enable

The MTM interface enable activates the MTM interface or the PCM interface.
A 4—us enable pulse from channel 16 of a DS—30 frame regulates this decision.
If an enable pulse is present, the MTM interface activates. If an enable pulse is
not present, the PCM interface activates. This procedure allows the use of one
serial data link for communication between the master processor and the CC.
Communication occurs over channel 0 of a DS-30 frame. The signal
processors can use the same serial link to receive PCM signals from coin
stations. These signals transmit over the remaining channels.
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MTM interface

The MTM interface enable activates the MTM interface. The MTM interface
receives instructions for the master processor from the CC. The MTM

interface sends messages from the master processor to the CC. The messages
received are 10 bits long. The MTM interface converts these messages to an
8—bit word.

MTM interface RAM

The MTM interface RAM receives and sends the 8—bit message between the
MTM interface and the master processor through a parallel bus.

Master processor

The master processor analyzes the on/off patterns of coin—deposit tones that
the signal processors receive. The master processor determines the types of
deposited coins. The master processor performs coin—collection calculations
based on parameters that the CC specifies. The master processor receives
instructions from the CC every 5 ms. The master processor sends the results
back to the CC from the master processor.

The master processor responds to a RESET signal that the MTM interface
sends. The master processor performs different communication tests, resets,
and initializes the software for the signal processors.

PCM interface

When the MTM interface activates the PCM interface, the PCM interface
receives PCM signals that represent coin—deposit tones. The PCM performs
serial-to—parallel conversion on the data.

PCM interface RAM

The PCM interface RAM receives and stores the converted data from the PCM
interface.

Signal processor

The signal processors distinguish between coin—deposit tones and
non—coin—deposit tones. The signal processors inform the master processor if
coin—deposit tones are present. A single processor can handle four calls at the
same time.

EPROM circuits

The 16—kbyte EPROM that connects to the master processor contains the
operating instructions for the master processor.

PROM circuits

The PROM contains the operating instructions for the signal processors.
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RAM circuits

The RAM is temporary storage for the master processor and the signal
processors.

Technical data

The NT3X08AA uses a dual—frequency tone in a predetermined on/off pattern
to distinguish the coin—types. The two dual-frequency tones appear in the
following table.

Dual-frequency tones

Frequency Level (min)
1537 Hz + 2200 Hz + 2.5% - 28 dBm
1700 Hz + 2200 Hz + 2.5% - 28 dBm

The following table lists the predetermined on/off patterns for each coin type.

Coin type on/off patterns

Coin Tone duration Silent interval
Nickel 35-160 ms > 160 ms
Dime 35-160 ms 25-160 ms
35-160 ms > 60 ms
Quarter 20-100 ms 20-110 ms
20-60 ms 20-60 ms
20-60 ms 20-60 ms
20-60 ms 20-60 ms
20-100 ms > 60 ms
Dollar 600-700 ms > 60 ms

Physical dimensions
The physical dimensions for the NT3X08AA card are:

* height: 317.5 mm (12.5in.)
* width: 22.2 mm (0.875 in.)
* depth: 254.0 mm (10.0 in.)

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



2-40 NT3Xnnaa
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Power requirements

The power requirements for the NT3X08AA are a voltage of +5 V and current
of 3 A.
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NT3X08AB

Product description
The NT3X08AB coin detection card counts coin tones coin-operated

telephones (coin stations) send. The card reports the amount collected to the

DMS central control (CC). The NT3X08AB distinguishes coin-types based on

the specified on-off pattern of a constant dual-frequency tone.

The NT3X08AB has the following features:

* simultaneous service to eight coin calls

» port diagnostic routines for off-line testing

* u-law capability

* microprocessor controller

» digital filtering tone evaluation techniques

* logic cell array (LCA) control of the maintenance trunk module (MTM)
interface that you can program

The NT3X08AB is backward compatible with the NT3X08AA. The
NT3XO08AA preceded the NT3X08AB.

Location

The NT3X08AB fits in the MTM shelf, in slots 05, 09, and 13. Three empty
slots must be present after the card slot because the card occupies eight time
slots.

Functional description

The NT3X08AB coin detection circuit functions in conjunction with
automatic coin telephone service (ACTS), Traffic Operator Position System
(TOPS) features, and enhanced coin services features (AF1400).

The digital signal processor detects coin-deposit tones the coin stations
generate. The processor reports the tones to the microprocessor in real time.
The microprocessor identifies the coin types deposited. The microprocessor
determines if the deposit is the correct amount. The microprocessor reports the
results to the CC.

The coin detection card has the following functions:

» detection of a dual-tone multifrequency (DTMF) that identifies a coin

» count of the amount of the coins collected

* report of the amount to the CC
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NT3X08AB (continued)

The NT3X08AB allows separate maintenance for each port, and not on all
eight ports at the same time.

Functional blocks
The NT3X08AB has the following functional blocks:

* microprocessor

* maintenance trunk module (MTM) interface

* the MTM-microprocessor interface

* microprocessor-digital signal processor (DSP) interface
* pulse code modulation (PCM) serial bit stream

* tone validation circuit (DSP)

The following diagram shows the relationship between the functional blocks.
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NT3XO08AB (continued)

The NT3X08AB functional blocks

MTM- microprocessor
<+ microprocessor
interface
MTM
interface
PCM serial microprocessor-
= = pit stream ~<F——T > DSP interface

Tone validation
| circuit (DSP)

Microprocessor

The microprocessor block contains control circuits for bidirectional messages
on the CC and the tone validation circuit. The microprocessor performs the
following processes:

* acheck with the MTM interface random access memory (RAM) for
instructions from the CC

» analysis of the coin-deposit tones to identify the coin types deposited

DMS-100 Family Hardware Description Manual Volume 2 of 5 2001Q1



2-44 NT3Xnnaa

NT3X08AB (continued)

» performance of coin collection calculations
» aresponse to self-test commands that the MTM interface issues

Maintenance trunk module-microprocessor interface

The MTM-microprocessor interface decodes the serial bit stream from the
MTM interface. This action determines if the data must route to the
microprocessor or the PCM bit stream.

Maintenance trunk module interface

The MTM interface handles bidirectional messages between the
microprocessor and the CC. The interface has buffers that connect the
microprocessor and PCM data to the system backplane.

Pulse code modulation serial bit stream

The PCM serial bit stream converts data from serial to parallel format. The
tone validation circuit requires this conversion.

Microprocessor-digital signal processor interface

The microprocessor-DSP interface connects important sections of the
NT3XO08AB. These sections include the central processing unit (CPU), the
DSP, and the microprocessor.

Tone validation circuit (DSP)
The tone validation circuit verifies that the PCM data represents a correct coin
tone. The DSP differentiates between the coin-deposit t